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Section 1

Introduction & Specifications

1-1.  INTRODUCTION

1-2. The Model 8600A is a compact and light-weight
digital multimeter (DMM). Tt features a 4% digit display,
push-button selection of range and function, auto polarity,
self locating decimal point, self zeroing to eliminate offset
uncertajnties, and overload protection for all ranges. Auto-
ranging can be selected when the ac volts, dc volts or kil-
ohms functions are selected. Several options and accessor-
ies for the 8600A are available (see Section 6).

1-3. Push-button controls allow the selection of five ac
and dc voltage ranges, five ac and dc current ranges, and six
resistance ranges. The measurement capabilities of the
8600A range from 10 microvolts to 11999 volts ac and dc,
10 nanoamperes to 1.9999 amperes ac and dc, and 10
millichms to 19.999 megohms.

14. The front-panel readout features a 4% digit display
using light emitting diodes (LED’s). The display includes a
self locating decimal point and a + or — polarity indicator.
Full-scale readout is 19999 for all ranges and functions except
the 1200 volt ac and de range, which is 11999. A blinking
18888 readout indicates that the 8600A is being operated

in an overload condition and provides a test for all seg-

ments in the display.

1-5. Front panel input connectors are banana type and
provide separate connections for current, and volt-ohm
inputs. Both thecurrent and volt-ohm inputs are referenced
to a common input which is isolated from earth ground and
can operate at a potential of up to £1000V dc or peak V ac

with reference to earth ground.

1-6. The overload features of the 8600A include a fused
current input and an overvoltage protected volt-ohm input.
This protection applies for any function and range selected.

6/75

1-7. Several options and accessories are available for use
with the 8600A. The options are listed and described in
Table 1-1, and must be specified at time of purchase. The
accessories are fisted and described in Table 1-2. Accessories
are compatible with all options and can be ordered at time of
purchase or after purchase. Detailed information concerning
each option and accessory is given in Section 6 of this manual.

Table 1-1. 8600A OPTIONS

MODEL NO DESCRIPTION
8600A-01 Basic unit w/battery option
8600A-02 Basic unit w/data output unit

Table 1-2. 8600A ACCESSORIES

MODEL NO. ' DESCRIPTION
C80 Vinyl Carrying Case w/strap
C86 Molded Hard-Shell Carrying Case
ABO Deluxe Test Lead Kit
801-600 Ctamp-on AC Current Probe
{2A to 600A}
80K—40 High Voltage Probe; 1kV to 40kV
81RF RF Probe: 100kHz to 100 MHz -
BORF—1 RF Probe 100 kHz to 500 MHz
MQO0-100-714 Front Panel Cover
MOO0-200-611 Rack Mount, Center
MO00-200-612 Rack Mount, Offset Left or Right
M00-200-613 Rack Mount, Side-by-Side

1-8. Input power for the 8600A is switch selectable to
provide operation at either 115V ac or 230V ac line power
The 8600A will also operate from a 100V ac line source

when in the 115V switch position. The 8600A-01 (battery

1-1
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power option) is configured at the factory for 100V ac 50 Hz,
115V ac 60 Hz, or 230V/240V ac 60 Hz line power operation.
The instrument must not be operated from any other line
power than that for which it is configured (sce the decal on the
bottom of the case). The operation of front panel controls

is the same for all power configurations of the 8600A, 8600A—
01, and 8600A—02 instruments.

19. SPECIFICATIONS

1-10.  Specifications for the Model 8600A are presented

in Table 1-3, under headings of DC VOLTAGE, AC VOLTAGE,

DC CURRENT, AC CURRENT, OHMS, and GENERAL.
Specifications for each option are listed under the option
heading.

Table 1-3. MODEL 8600A SPECIFICATIONS

DC VOLTAGE

Ranges
Accuracy:

200mVorange. . . . .
2V, 20V, and 200V ranges .
1200V range

Temperature Coefficient:
200 mV range .
2V to 1200V ranges .

Input Impedance:

200 mV and 2V ranges .
20V, 200V and 1200V ranges

Normal Mode Rejection

Cormmon Mode. Rejection .

Zero Stability .
. Ranging .
Polarity .
Overioad

Response Time to Rated Accuracy Within Range
AC VOLTAGE

Ranges
Accuracy:

200 mV range .
{100% to 1% of range)

2V, 20V and 200V ranges .
{100% to 1% of range)

+200 mV, 2V, £20V, £200V, £1200V

90 Days {15°C to 35°C)

+{0.04% of input +0.01% of range)
+{0.02% of input +0.005% of range)
+{0.02% of input +0.008% of range}

+(0.003% of input +0.001% of range)/°C
+{0.001% of input +0.0005% of range)/°C

> 1000 rmegohms
10 megohms

60 dB minimum @ 50 Hz, 60 Hz

120 dB minimum @ de and 50 Hz, 60 Hz {with 1k in
either lead}

Auto zeroed on all ranges
Full autoranging, or manual ranging
Automatic bipolar, + or — display

+1200V dc or 1700V peak ac applied continuousty to any
range.

1 second maximum to displayed input

200 mV, 2V, 20V, 200V, 1200V

90 Days {156°C to 35°C}

30 Hz - 50 Hz; £(0.6% of input +0.10% of range}

50 Hz - 10 kHz; £{0.2% of input +0.08% of range):

10 kHz - 50 kHz; +(0.5% of input + 0.10% of range}
50 kHz - 100 kHz; +{0.5% of input + 0.5% of range} -

50 Hz - 10 kHz; +{0.2% of input + 0.015% of range)
30 Hz -50 Hz and 10 kHz - 50 kHz;

+{0.6% of input + 0.025% of range)

50 kHz - 100 kHz; +{1.0% of input + 0.056% of range)

1-2
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Table 1-3. MODEL 8600A SPECIFICATIONS

1200V range (100% to 1% of range}. . . . . . 10V to 500V, 50 Hz - 10 kHz; +{0,2% of input +0.03% of
range}
500V - 1200V, 50 Hz - 10 kHz; £(0.37% or input + 0.03%
or range)

10V to 1200V, 30 Hz to 50 Hz, 10 kHz to 20 kHz,
+(0.5% of input +0.08% of range} -

Temperature Coefficient:

200mVrange. . . . . . . . . . . . . +(0015% of input+ 0.005% of range)/°C

2V101200Vranges. . . . . . . . . . . =%(0.01%of input+0.002% of range)/°C
Input Impedance . . . . . . . . . . . . . 2megohmsshunted by less than 100 pf
Response Time to Rated Accuracy Within Range . . 1.5 seconds maximum to displayed input
Overload . . . . . s e e e e e e . .. 1200V rms, 17OOV peak ac applied continuously to any

range - not to exceed 2 x 107 V Hz product (20 kHz max at
1000V}
Ranging. . . . . . . . . . . . . . . . Fullautoranging, or manual ranging
DC CURRENT
Ranges . . . . . . . . . . . . . . . . 200uA,2mA, 20 mA, 200 mA, 2000 mA
Ranging. . . . . . . . . . . . . . . . Manualranging ' -
Accuracy: 90 Days {15°C to 35°C)

AllRanges . . . . . . . . . . . . . . *(0.1% of input + 0.01% of range) on all ranges
Ternperature Coefficient:

AlRanges . . . . . . . . . . . . . . +{0.003% of input + 0.001% of range}/°C
VoltageBurden . . . . . . . . . . . . . 0.3V maximum up to 200mA: 0.6V maximum up to 2A
Overload . . . . . . . . . . . . . . . Protected to 2A on all ranges: fused above 2A.
Response Time to Rated Accuracy Within Range . . 1 second maximum to displayed input

AC CURRENT
Ranges . . . . . . . . . . . . . . . . Z200uA,2mA, 20 mA, 200 mA, 2000 mA
Ranging. . . . . . . . . . . . . . . . Manualranging
Accuracy: : 90 Days (15°C to 35°C)

50 Hz - 10 kHz; +(0.3% of input + 0.08% of range) all
ranges (except 2000 mA range 50 Hz - 5 kHz}

30 Hz - 50 Hz; £(0.6% of input + 0.1% of range} ali ranges
Temperature Coefficient:

AllRanges . . . . . . . . . . . . . . +(0.015% of input + 0.005% of range)/°C
VoltageBurden . . . . . . . . . . . . . 0.3V maximum up to 200mA: 0.6V maximum at 2ZA
Overload . . . . . . . . . . . . . . . Protected to 2A on all ranges, fused above 2A
Response Time . . . . . . . . . . . . . 1sec. max.toratedaccuracy

OHMS
Ranges . . . . . . . . . . . . . . . . 2008, 2k, 20 k&2, 200 k£2, 2000 k&2, 20 MQ2
Ranging. . . . . . . . . . . . . . . . Fullautoranging, or manual ranging
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Table 1-3. MODEL 8600A SPECIFICATIONS

Accuracy’: 90 Days (15°C 10 35°C)

200£2 range
2k .

20 M

Temperature Coefficient:

2k§2 to 2000 k&2 ranges
200 £ and 20 M range

Configuration .

Overvoltage Protection .

Response Time:

20 M range

Current Through Unknown

GENERAL
Display .

Size

Weight
Qperating Temperatures
Storage Temperature

Humidity Range .

Overload Indication .

Power

IBATTERY PACK, OPTION —01

Continuous Operation .
Charge Time

Available Data.
Data Coding

L ogic Levels

Drive Capability .

Flags .
Controls .

20 k£ to 2000 kE2 ranges .

Maximum Open Circuit Voltage .

200 £ to 2000 k§2 ranges .

+{0.1% of input + 0.015% of range)
+{0.1% of input + 0.005% of range)
+{0.05% of input + 0.005% of range}
+{0.2% of input + 0.005% of range)

+{0.003% of input +0.0005% of range}/°C
+(0.005% of input + 0.001% of range)/°C

Two wire
250V rms or dc, applied continuously

5 volts

1 second maximum to displayed input
4 seconds maximum to displayed input

20082 %0 | 20Kk 200k | 2000k | 20mQ

1mA 1mA | 100pA 10¢A 1A 0.1uA

Maximum Common Mode Voltage .

IDATA OUTPUT UNIT {DOU), OPTION —02

Seven-segment LED .3 character height, automatic decimal
location

855" wide x 2.52" high x 10.65" deep (See Figure 1-1)
21.72 cm x 6,40 cm x 27,05 cm

3.5 |bs. (1.6 kg) line power, 4.5 Ibs. (2.1 kg) with batteries
0°C to +50°C

—40°C to +75°C (—40°C to + 60°C with batteries)

80% RH, +5°C to +35°C

70% RH, +35°C to +50°C

Flashing display of +18888 (built in segment test of LED display)
for out of range indication

11000V, dcor peak ac

100/115/230V ac +10% 50 or 60 Hz, 7 watts line powered
10 watts battery powered

8 hours typical (6 hours minimum)}
16 hours maximum

Digits, polarity (both logic senses), range, and reference output
8-4-2-1 BCD positive true paraliel

1=+6V,0=0V

All output can drive a minimum of two TTL toads.

(i.e. sink 3.2 mA)

Busy, busy, and overload

External trigger {positive going edge trigger), and External
trigger enabte

14
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Figure 1-1. MODEL 8600A OUTLINE DRAWING
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Section 2

Operating Instructions

2-1.  INTRODUCTION

22, This section of the manual contains information re-
‘garding installation and operation of the Model 8600A DMM.
It is recommended that the contents of this section be read
and understood before any attempt is made to operate the
instrument. Should any difficulties arise during operation,
please contact your nearest John Fluke Sales Representative
or the John Fluke Mfg. Co., Inc., P.O. Box 43210, Mount-.
lake Terrace, WA 98043; telephone (206) 7742211, A list

of Sales Representatives is located in Section 7 of this manual,

2-3. SHIPPING INFORMATION

24. The 8600A is packaged and shipped in a foam-
packed container. Upon receipt of the instrument, a
thorough inspection should be made to reveal any possible
shipping damage. Special instructions for inspection and
claims are included in the shipping carton.

2-5. If reshipment of the instrument is necessary, the
original container should be used. If the original container
is not available, a new container can be obtained from the
John Fluke Mfg. Co., Inc. Please reference the instrument
model number when requesting a new shipping container.

26. INPUT POWER

2-7. The 8600A can be operated from 100, 115, 0r
230V ac 50 or 60 Hz power lines, as selected by line power
select switch S14. Before connecting the instrument to line
power, check and, if necessary, set the instrument for
operation at local line voltage as follows:

CAUTION!

Refer to Section 6 Option —01 for requirements
of line voltage change for 8600A —01 instruments.

6/715

a. Remove the phillips screw from the rear of the
instrument.

b. Remove the case; pull it straight back from the
front panei.

c. Locate the power selection switch; near the rear or

the main pcb assembly.

d. For 100 or 115V ac operation position the slide
switch so that 115 appears in the slide aperture.
For 230V /240V ac operation set the switch so 230

appears.
e. Replace the case and phillips screw,
2-8. The rear panel power input connector is a three-

prong, U-ground connector which permits the instrument to
be connected, via the power cord, to the appropriate line
power. The offset prong on this connector is connecied to
the 8600A power supply, and should be connected, via the
power cord, to a high quality earth ground.

29. RACK INSTALLATION

2-10.  The 8600A is designed for either bench-top use or
for installation in a standard 19-inch equipment rack using
an optional accessory rack mounting kit. Rack mounting
kits are available for left, right, center, or side-by-side
mounting of the 8600A. Information regarding installation
of the rack-mounting accessories is given in Section 6 under
Rack Installation.

2-11. OPERATING FEATURES

2-12.  The location of all 8600A controls, indicators and
connectors are shown in Figure 2-1, and described in Table
2-1.

241
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Figure 2-1. 8600A CONTROLS, INDICATORS AND CONNECTORS

Table 2-1. 8600A CONTROLS, INDICATORS AND CONNECTORS

FIG. 21 :
REF. NO. NAME FUNCTION

1 INPUT Connectors Provides the input connections necessary to make current {MA), voltage
{V}, or resistance (£2} measurements. All measurements are referenced to
the LO INPUT terminals.

2 Digital Readout Provides a 4% digit display (19992 maximum} or the measured input. The
readout also includes a properly positioned decimal point, and a + or —
sign for dc voltage and current measurements.

3 POWER Switch Switches the instrument on or off. The instrument is turned on when the
switch is depressed,

4 RANGE Switches Provide pushbutton selection of ranges which correspond to the selected
function {current, voltage, or resistance). The available ranges are:

Voitage: 200 MV, 2, 20, 200, 1200V and AUTO
Current: 2001A, 2, 20, 200, 2000 MA
Resistance: 20012, 2, 20, 200, 2000kS2, 20M82, and AUTO

7] FUNCTION Switches Provide pushbutton selection of one-of-five measurement functions; ACV,
AC MA, DCV, DC MA, or K£2.

6 Input Power Connector Provides the means of connecting the instrument through the power cord
to the ac power line.

i
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2-13. OPERATING NOTES

2-14.  The following paragraphs describe various condi-
tions which should be considered before operating the
8600A.,

2-15. Option Information

2-16.  Supplementary information is necessary when
operating an 8600A which is equipped with one of the
available options. Detailed information regarding the opera-
tion of each available option is given in Section 6, Options
and Accessories.

2-17. Fusss

2-18.  The 8600A is equipped with a line power fuse, and
a current overload fuse for the current measuring function.
The line fuse is located near the transformer on the inside of
the instrument. To gain access, remove the retaining screw
on the rear of the case and remove the instrument from the
case. When replacement is necessary, use an AGC 1/8A
fuse. The current input fuse is located behind the front-
panel MA INPUT terminal, and is accessed by turning (ccw)
and removing the MA INPUT temmnintal. Use a John Fluke
376582 replacement fuse or equivalent 2A fast-blo fuse
1inch in length.

8600A

2-19. Overrange Indication

2-20.  The front panel display, in addition to providing a
measurement reading, is designed to serve as an overrange
indicator. When the full scale capability of the selected
range for any function is exceeded, the display will blink
while indicating a 18888 reading. The presence of an
overrange indication does not necessarily mean that the
instrument is being exposed to a damaging input condition.

.2-21.  Input Qverload Protection A

CAUTION

Exceeding the maximum input overload conditions
can damage the 86004,

2-22.  Bach range and function of the 86004 is equipped
with input overload protection. The maximum, allowable
input overload conditions for each function and range are
given in Table 2-2.

2.23. Autoranging

2-24.  Autoranging can be selected when the 8600A is

in the VDC, VAC, or KX functions. When the AUTQ
pushbutton is depressed the 8600A will select the lowest
range that will display the value of the input signal without
causing an overrange indication. Autoranging stops when one
of the individual range pushbuttons is depressed.

Table 2-2. BASIC MEASUREMENT INSTRUCTIONS

3600A
DESIRED SELECT SELECT INPUT MAXIMUM REMARKS
MEASUREMENT FUNCTION RANGE CONNECTION INPUT
DC Volts [nlea¥) 200 MV, 2,20 Vv-£2and COMMON 1200V dc or Auto-polarity
200, or 1200V 1700V peak Auto-ranging
ac, any range
DC Milliamperes DC MA 200 1A, 2,20 MA and COMMON 2A {Fuse Manual-ranging
200 or 2000MA Protected} Auto-polarity
*

AC Volts ACV 200 MV, 2,20 V-£2 and COMMON 1200V rms Auto-ranging
(sinusoidal), Average Responding
1700V peak calibrated to read
ac, any range rms ac volts

AC Milliamperes AC-MA 200 UA, 2,20 MA and COMMON 2A (Fuse Manual-ranging
200, or 2000 MA Protected) Average Responding
*
Kilohms 39 20082, 2, 20, V{2 and COMMON 250V dc or Auto-ranging
200, 2000 k£ 250V ac peak,
or 20 M$2 any range
* CAUTION: Do not use V-§{ common for current measurements, as damage to the multimeter may result,

1/76
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2.25. OPERATION

2:26.  Use the following procedure for initial turn-on of
the 8600A;

a. Counrect the instrument to ac line power. (See
Paragraph 2-6)

b, Depress the POWER switch.

C. In accordance with Table 2-2, select the desired
function and range; connect the test leads to the
corresponding input connectors.

NOTE ..

Supplemental instructions may be required for
instruments with options instelled. These in-
structions, if any, are given in Section 6,
Options and Accessories.
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Section 3

~Theory of Operation

3-1. INTRODUCTION

32, The theory of cperation for the Model 86004 is
arranged under two major headings. The first, titled OVER-
ALL FUNCTIONAL DESCRIPTION, discusses the overall
operation of the instrument in terms of the functional re-
lationships of the major circuits. The second section is
titled CIRCUIT DESCRIPTION and deals with the in-
ternal operation of each major circuit in more detail. Block
diagrams and simplified circuit diagrams are included in
these sections. The complete schematic diagrams are lo-
cated in Section 8 of this manual.

3-3. OVERALL FUNCTIONAL DESCRIPTION
3-4. Introduction
3-5. The 8600A circuitry can be divided into three

major sections. The first of the three sections, termed In-
put Signal Conditioners, (see Figure 3-1) comprises the In-
put Divider, Ohms Converter, AC Converter and Current
Shunt. The second section is the A/D (analog-to-digital)
Converter and the third is the Control and Display section.
The basic operational relationship of these functional areas
will be discussed in the following paragraphs.

3-6. Input Signal Conditioners
3-7.
-basic function of the four subsections grouped under it.
The input divider, current shunts ohms converter, and ac
converter provide the A/D converter with a dc analog volt-
age representative of the input {(ac volts, dc volts, ac cur-
rent, de current, or resistance) applied to the instrument.
The path that each input signal follows as it is conditioned
for the A/D converter is dllustrated in Figure 3-1.

The term, input signal conditioner, describes the

6/75

3-8. DC voltages applied to the input terminals are
directed via function switch contacts directly to the A/D
converter in the 200 mV and 2V ranges but to the in-

put divider in higher ranges. The input divider divides

it by 10, 100 or 1000 in the 20, 200 and 1200 volt
ranges respectively, The A/D converter is provided with a
dc voltage level, representing full scale, of 200 mV for the
200 mV range and two volts for the 2V through 1200V
Tanges.

39. An ac voltage input to the instrument is applied
through switch contacts to the ac converter. The converter
then changes the ac input to an equivalent dc voltage for
the 200 mV and 2V ranges. In the 20 V through 1200 V
ranges the feedback within the ac converter is changed by .
reed (relays) so that the dc voltage output to the A/D
converter is two volts for a full scale indication on the

20 V and 200 V ranges and 1.2 volts on the 1200 V

range.

3-10.  When making a resistance measurement the un-
known resistance, connected across the input, is supplied
with a known value of current by the ohms converter
and input divider. The voltage drop across the unknown
resistance is then applied to the A/D converter as a direct
representation of that resistance. The input divider is
used to change the amount of current applied to the un-
known resistance when different ranges are selected.

3.11. When making current measurements {ac or dc)
the unknown current is applied directly, via the MA
INPUT terminals, to the current shunt. The unknown
current is directed, via the range switch contacts, through
a precision resistor network so that the voltage developed

3-1
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Figure 3-1. OVERALL FUNCTIONAL BLOCK DIAGRAM

across the known resistance is representative of the un-
known current. In the case of dc current inputs the rep-
resentative dc voltage is applied. directly to the A/D con-
verter, while in the case of ac current inputs the repre-
sentative ac voltage is directed to the ac converter first
and then to the A/D converter as an equivalent dc voltage.
- 3-12. A/D Converter

3-13.  The A/D Converter receives the dc voltage output
from one of the Input Signal Conditioners and integrates
it for 100 mS. Figure 3-2 is an illustration of the cutput
of the integrator. The slope of the integrator output volt-
age during the Integrate Period is directly proportional but
opposite in polarity to the A/D Converter input. At the

end of the integrate period the signal conditioner out-

put is disconnected from the A/D input and a dc ref-
erence voltage is connected to the input. The A/D converter
then integrates the reference voltage, of opposite polarity,
which resuits in a constant slope returning the integrator
output toward zero (Read Period). Since the read period
slope is held constant the time required for the A/D in-
tegrator output voltage to return to zero is proporticnal

to the instrument input,

3-2

3-14.  The digital representation of the input is ob-
tained by counting the number of cycles of a clock fre-
quency that occur from the start of the read period to
the point where the A/D integrator output voltage re-
turns to the zero detect level. The A/D Converter sup-
plies the Control and Display section with a compare
signal at the end of the read period. The compare signal
stops the counting of the clock oscillator pulses so that
the analog value of the instrument input is now digitally
represented by the number of oscillater pulses counted in
the 444 digit counter.

3-15. Control and Display

3-16.  The Control and Display section provides the
properly timed signals that direct the correct Input Sig-
nal Conditioner output to the A/D Converter during the
integrate period. At the end of integrate time period the
Control and Display section connects the appropriate ref-
erence supply to the A/D Converter input for the read
pericd. The output of a 1 MHz oscillator is used to main-
tain the proper timing of the control signals as well as
provide the base frequency from which the 100 kHz clock
signal for the read period is produced.
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Figure 3-2. TIMING DIAGRAM FOR DUAL-SLOPE A/D CONVERSION

3-17.  The clock oscillator pulse count, accumulated
during the read period, is applied to the LED display to
produce the digital readout of the instrument input sig-
nal. The range information from the selected range switch
positions the decimal point and fliumiriates the proper

display annunciator.
3-18. Data Output Unit {DOU)
3-19.  The DOU provides the display data as a rear

panel card-edge output. The bed information presented
to the instrument display (polarity, overload, range code,
and digit} is also applied to the DOU input. A busy flag
is provided so that the output data may not be used while
the 8600A is feeding a new input measurement to the DOU.
A register pulse train plus one of the data strobe signals
time the data transfer to insure that all the data supplied to
the DOU output is stable and not taken during transition
periods.

3-20. CIRCUIT DESCRIPTION

3-21.  The following circuit descriptions are keyed to the
functional blocks defined in the overail functional block
diagram of Figure 3-1. Corresponding functional blocks are
defined in more detail using either simplified block dia-

6/75

grams or by referring to the schematics. Schematics for the
8600A circuits are provided in Section 8.

3-22. Input Signal Conditioners
3-23. INPUT DIVIDER
3-24.  The Input Divider comprises a series connected

resistor network (R3, R4, RS, R6, R7, and R8) totaling
approximately ten megohms. This network is tapped at
three points to provided division ratios of 10:1, 100:1, and
1000:1. Relays K2, K3, and K4 each select one of the
division ratios; as directed by the range switches.

3-25. OHMS CONVERTER

3-26.  The Ohms Converter produces a known amount of
current that when applied to an unknown resistance (Rx),
connected across the input terminals, will develop a voltage
proportional to the value of Rx. Figure 3-3 is a simplified
circuit diagram of the Ohms Converter and other circuits
needed to make a resistance measurement.

3-27.  The operating conditions of the Ohms Converter,
as shown in Table 3-1, are changed by the range relays to
create the current (Ix) needed to develop a dc voltage for
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the A-D Converter. The conditions created by selecting
the 2000K<2, 8600A RANGE will be used in the following
operational description.

3.28.  When the 2000K£2 range is selected all the range
relays (K2 thru K5) are open. This places 4ll the Input
Divider resistors (Ro = 9990 K€) in series with the Ohms
Converter J0K ohm output resistor (R27 and R28). The
current ([x = 11A} from the Ohms Converter will develop
two volis across an unknown resistance of 2000K ohms
(an unknown resistance less than 2000K ohms will develop
a voltage proportionately less than two volts). The voltage

applied to the A-D Converter is also applied to the positive
input of Ul. The output and negative input of U1 will
increase to match the voltage applied to the positive input.
This action will maintain a constant current through the
Ro + 10K resistor network to insure that the voltage drop
across Rx is directly proportional to the resistance.

3-29. A five volt maximum output for an overrange input
or for open input leads is controlled by Q11, Q12, and Q13.
As the voltage drop across Rx approaches five volts Q13

will start to conduct turning on Q12. As Q172 starts to con-

duct it supplies part of the current flow through Q3 to the

{R12, R52) .
\r I 200K OHMS SENSE HIGH
! 0.022 I
Fd s
- , v O %cza
\ ‘I BINDING A-D
r‘ l i POSTS UNKNOWN CONVERTER
{ R3 RESIST-
npuT | 2000K : ANCE
DIVIDER 14 ® R
@IH - bl I SENSE GROUND - OHmspCR
"{ 900K | —— =N )\
| |
Ro < | l A
| rR7 I
j 90K | I
I 10K
I } 013
{ E6K
|
\ I ) 4K \\
R9
l10K \
\\ Atesvl
— = ZEN }
\\ 15V \
| 135K
1 % 1V in 20M RANGE
15V Y
—————— — — ey -
Figure 3-3. OHMS CONVERTER BLOCK BIAGRAM
Table 3-1. OHMS CONVERTER OPERATING CONDITIONS
8600A RANGE RELAY A-D
" RANGE Ro Ro + 10K $2 ix Rx Max. K2 K3 Ka K5 RANGE
20MQ 9990KSL | 10,000KS2 0. 1A 20MQ X ‘ 2V
2000KS2 9990KS2 | 10,000KS2 1uA 2000K 2 _ 2V
200 090K 1,000K2 10uA 200K 82 X ‘ 2V
20 OKSY 100K 100uA 20K 852 X 2v
2 o 10KQ2 1000pA 2KQ X 2v
20082 o 10KS2 1000pA 20082 X 0.2V
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—15 volt supply. The current flow through the Input
Divider resistor network is maintained at a level that will

produce a maximum of five volis across the open input leads,

3-30.  AC CONVERTER

3-31.  The AC Converter produces a d¢ output voltage
proportional to the ac input voltage. Table 3-2 presents
the relay conditions for each ac volts range; relay K4 is
located on the Input Divider pcb and closes to apply the
AC Converter output to the A-D Converter . Figure 34 is
a simplified circuit diagram of the AC Converter.

3-32. The ac volts input is capacitively coupled across
C1 through input impedence resistor R17 to the inverting
input of amplifier Q1,U2. The gain of the amplifier is
determined by the ratio of the feed-back resistance, as
selected by range relays K6, K7, and X8, to the input resist-
or R17. The amount of alternating current at the junction
of CR11 and CR12 is therefore proportional to the level
of the ac input voltage. One half of the alternating current
passes through CR12 to develop a dc voltage level at the
input of the Low Pass (LP.) Filter. The L P. Filter then
filters the ac signal superimposed on the dc voltage to pro-
duce a dc output voltage directly proportional to the ac
voltage input. The dc output voltage is then applied

to the A-D Converter.

8600A

Table 3-2. AC CONVERTER RELAY QPERATION

8600A ' A-D
RANGE | K4 K6 K7 K8 RANGE
1200VAC | X X 2y
200VAC | X X v
20VAGC | X X 2y
2VAC | X 2y
200mVAC | X 0.2v

3-33. CURRENT SHUNT

3-34.  The Current Shunt produces an output voltage
(ac or dc) proportional to the current (ac or dc) applied to
the input. A schematic diagram of the Current Shunt is
located in Figure 8-1.

3-35.  The Current Shunt consists of series connected
shunt resistors R13, R14, R15, R16, and R2, contacts of
range switches S6 through S10, and input protection com-
ponents F1, CR1, CR2,CR6 and CRS. The input current

is applied across a portion of the shunt resistor network via
contacts of the selected range switch. The voltage developed
by the current flow through the shunt resistance for direct
current inputs is applied to the A-D Converter; for alternat-
ing current the developed ac voltage is applied to the AC
Converter.

Lp TO
- j-—ip A—D
FILTER INPUT

A-D
—p» SENSE
GROUND

Figure 3-4. AC CONVERTER BLOCK DIAGRAM
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3-36.  The Current Shunt is not only protected against
inputs exceeding two amperes, as provided by fuse F1, it is
also protected from possible damage caused by an overrange
input. Diodes CR1, CR2, CR6, and CR8 will start to con-
duct if the voltage drop across the shunt resistors exceeds
1.2 volts.

3-37. A/D Converter

3-38.  The A-D Converter uses a dual-siope conversion
technigue. The dc voltage at the input of the A-D Con-
verter is integrated (charges a capacitor) for a controlled
amount of time (100 ms). The level to which the capacitor
is charged is directly proportional to the level of dc voltage
applied to the input. The charged capacitor is then discharg-
ed at a controlled rate so that the discharge time is pro-
portional to the level of charge on the capacitor. The dis-
charge time is measured by counting the number of cycles
of a reference frequency that occur from the start of dis-
charge to the point where the capacitor reaches a selected
zero detect level. Figure 3-5 is a basic illusiration of the
A-D Converter. The Input Divider is shown as the A-D
Converter input voltage source.

339.  The dc voltage output of the Input Divider is
gated through Q14 to the A-D) Buffer U4 during the 100 ms
integrate (INT) control signal. The dc voltage output of U4
is applied to the inverting input of the Integrator U5.

The output of US charges capacitor C28 for the duration of
the INT control signal Q14 is inhibited which inturn stops
the charging of C28. If the dc voltage applied to U4 was
positive control signal DE (—R) will enable Q21; if negative
control signal DE(+R) will enable Q16. Using the negative -
dc voltage input as an example, the DE(+R) control signal
would enable Q16 and apply the +1V REF voltage to the
input of U4. The output of U4 is again applied to the in-

verting input of US. As U5 conducts it will reduce the

charge held by C28 at a set rate. The output of US is con-
nected to the inverting input of the Comparator Us. When
the charge on C28 (the output of U5) matches the +0.18 mV
zero detect level on the positive input of U6 a compare output

signal from U6 is sent to U8 in the Control and Display section.

340.  After the A-D Converter has integrated the unknown:
input voltage, integrated the reference voltage, and produced
the compare output; the circuits of the converter are zeroed
for a new measurement. An auto zero (AZ) control signal
from U8 will enable Q15 and Q22 to zero the comparator
circuits. The AZ control signal will also enable Q17 to charge
capacitor C22 to the reference voltage level. This provides
the negative reference voltage, when Q21 is enabled, needed
to process a positive input voltage.

341.  The three separate zero detect levels applied to the
positive input of U6 provide compensation for the 15 us
transitional period at the end of the INT control signal. The
first 15 s of the reference integration, DE(+R) or DE(--R),
the reference frequency is not counted to insure that the
transition period does not introduce an error. The zero
detect level is changed to compensate for the effect of the
15 ps delay.

3-42, Control and Display

343, The control portion of the instrument consists of
contacts of thg range and function switches, a three-pole-
double-throw switch U16, a bipolar ROM U9, and custom
integrated circuit U8. The range and function switch posi-
tions in conjunction with strobe signal inputs to U16, con-
trol the illumination of the polarity indicator on the display
and the selection of five or six ranges for the autorange
feature. Refer to Figure 8-1 for the schematic diagram of
the control circuits.

344.  The control signals for timing the A-D Converter
operation and multiplexing the digit information to the
display is developed, by U8, from the 1 MHz output of an
oscillator consisting of Y1, U7, and R87. Strobe signals
ST2,8T4, 8T6, ST1, and ST7 or O cause the serially pre-
sented digit information to be displayed on the correct
significant digit.

3-45.  The digital count representing the value of the un-
known instrument input is totaled within U8 on decade
counters. The bed equivalent of each decade is individually
strobed out of U8 by the same strobe signal that enables the
corresponding significant digit of the display. The output is
updated during the autozero (AZ) period to reflect the next
reading. The digit count on the decade counters plus the
strobe signals are used within U8 to create an up range or
down range signal. This signal is applied to a range counter
that produces the three line (2, b, and c) range command sig-
nals used by the bipolar ROM (U9) to energize the range re- -
lays in the AC Converter and Input Divider.

446.  The display consists of a seven segment decoder
U10, LED displays U11 through Ul5, and strobe drivers
Q29 through Q39 (see Figure 8-3). The four line (W, XY, -
Z) digit information output from US is connected to the
seven scgment decoder. The output of the decoder is applied
in parallel to all display LEDs. The strobe signal will enable
the LED that corresponds to the significant digit applied to
the decoder. If the 20MS2 or the 200mV-2001A-20052

range is selected, the respective control line from U8 will
illuminate CR3 or CR4.
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Section 4

f Maintenance

4-1, INTRODUCTION

4-2. This section of the manual contains information Mfeg. Co., Inc. is warranted for a period of one year upon de-
concerning maintenance and servicing of the Model 8600A livery to the original purchaser. The WARRANTY is printed
Digital Multimeter. A calibration interval of 90 days is re- on the back of the title page located at the front of the man-
commended to insure instrument operation within the 90- ual.

day specifications. Test equipment recommended for per-

formance tests, calibration adjustments and troubleshooting

islisted in Table 4-1. If the recommended equipment is not 4-5. Factory authorized calibration and service for each
available, equipment of equivalent specifications may be Fluke product is available at various world wide locations,
used. A complete list of these Technical Centers is included with

the WARRANTY. Shipping information is given in Section
2 of this manual. If requested, an estimate will be provided
to the customer before any repair work is begun on instru-
ments that are beyond the warranty period.

4-3. SERVICE INFORMATICON
44, Each instrument manufactured by the John Fluke

Table 4-1. REQUIRED TEST EQUIPMENT

MEINIMUM USE RECOMMENDED
NOMENCLATURE SPECIFICATIONS EQUIPMENT
AC Cafibrator Voltage Range: 0 to 1000V ac John Fluke
Frequency Range: 30Hzto 100 kHz Mode! 5200A
Voltage Accuracy: . and 5205A
30Hzto B0 Hz. . .... 0.05%
50 Hz to 10 kHz. .... 0.02%
) 10 kHz to 100 kHz.. . 0.05%
DC Calibrator Voltage Range: Oto 100V dc John Fluke
- Accuracy: +0.003% Model 33308
DC Current Current Range: 0to 2 mA John Fluke
Calibrator Accuracy: 0.006% Mode} 33308
DC Current Current Range: 2 mA to 2A John Fluke
Calibrator Accuracy: 0.02% Model 382A
Digital Multimeter Voltage Accuracy: 0.1% John Fluke
Input Impedance:  1000M£2 Model 8600A
Resistor Decade Resistance Accuracy: +£0.01% ESI 1063B
Oscilioscope General Purpose with 10 M{2 probe Tektronix 465
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4-6. GENERAL MAINTENANCE

4-7.  Access/Disassembly

4.8, Use the following procedure to gain access to the

interior of the 8600A.
a. With the power switch in the OFF position, dis-

connect the line cord.

b. Remove the Phillips screw from the rear of the
instrument case.

c. Remove the instrument from the case,

49, The ohms converter, ac converter and input di-
vider printed circuit boards can be removed from the main
board. The ohms converter and input divider boards can
be removed by pulling them straight up from the main
board until they are free of the connector pins. The ac
converter, however, must be removed with care because
of a wire connection to the ACMA switch. When the

ac converter is free of the connector pins it shouid then be
held to one side so the buss wire can be disconnected.

NOTE/

When reinstalling the plug in boards, insure
that all connector pins are properly aligned
before seating the board.

4-10. Cleaning

4-11.  Clean the instrument periodically to remove dust,
grease and other contamination. Use the following proce-
dure:

a. Clean the interior with clean, dry air at low pressure
(20 psi). The contaminates on printed circuit
boards can first be loosened by spraying thermn with

.Freon T.F. Degreaser (MS 180), then removed
with low pressure air.

b. Clean the front panel and exterior surfaces with an-
hydrous ethyl alcohol or a soft cloth dampened
with a mild solution of detergent and water.

4-12. Fuse Reptacement

4-13.  The power fuse (F2) is located on the main printed
circuit board near the power transformer. Access to the
fuse is accomplished by following the Access/Disassembly
procedure found in this section of the manual. If replace-
ment is necessary, use a 1/8 ampere fuse for either 115V ac
or 230V ac power configuration (% ampere fuse for
8600A—01).

4-2

4-14. PERFORMANCE TESTS

4-15.  The following tests are intended for use in per-
formance testing of the 8600A. The tests compare the
instrument performance to the accuracy specifications
and are especially suited to acceptance testing of new in-
struments. Tests should be conducted under the following
conditions: ambient temperature 23°C +5°C, relative
humidity less than 80%.

NOTE!

Tolerances and test limits for performance
tests'are derived from the 90-day instrument
specifications,

4-16. DC Voltage Test

4-17.  Using the dc voltage calibrator, sequentially apply
the voltages indicated in Table 4-2 to the 8600A V- input
terminals and select the ranges prescribed. The 8600A
should display a reading within the indicated limits.

4-18. Ohms Test

4-19.  Using the resistor decade, sequentially apply the
resistance values indicated in Table 4-3 to the 86004 V-
input terminals, and select the ranges prescribed. The
8600A should display a reading within the indicated limits.

Table 4-2, DCV PERFORMANCE TEST

8600A INPUT 8600A DISPLAY
RANGE | REQUIRED LIMITS
200mV +190.00mV | +189.90 to 190.10mV
200mV ~19.000mV | —18.97 to 19.03mV
2v +1.9000V | +1.8995 to 1.9005V
2V —1.9000vV | —1.8995 to 1.9005V
2V +.9000V | +.8997 to 9003V
20V +19.000V | +18.995 to 19,005V
20V —19.000V | —18.995 t0 19.005V
200V +190.00V | +189.95 1o 190.06V
1200V +1000.0V | +999.7 to 10003V
AUTO ~ 17000V | —169.91 to 170.09mV
AUTO —1.7000V | —1.6996 to 1.7004V
AUTO —17.000V | —16.996 to 17.004V
AUTO —170.00v | —169.96 to 170.04V
AUTO —10000V | —999.7 to 10003V




Table 4-3. OHMS PERFORMANCE TEST

4-20. DC Current Test

8600A INPUT 8600A DISPLAY
RANGE REQUIRED LIMITS
AUTO SHORT 00.00 to 00.03
AUTO 100.0052 99.87 to 100.13
AUTO 1.0000k$2 29989 to 1.0011
AUTO 10.000k$2 9.994 to 10.006
AUTO 100.00k$2 99.94 t0 100.06
AUTO 1000.0k52 9994 to 1000.6
AUTO 10.000M$2 9.979 to 10.021
AUTO OPEN 18.888 Flashing
{20M$2 LED iit)

421, Using the dc current calibrator\(check Table 4-1
for correct calibrator) sequentially apply the values of dc
current indicated in Table 44 to the 8600A MA input
terminals and select the ranges prescribed. The 8600A
should display a reading within the indicated limits.

Table 44. DC CURRENT PERFORMANCE TEST

condit

8600A

fons; ambient temperature of 23°C +5°C and a rela-

tive humidity of less than 80%. Refer to Table 4-1 for the
recommended test equipment. Calibration adjustment
locations are pictured in Figure 4-1. Perform the follow-
ing preliminary steps before calibrating the instrument.

Remove the instrument from the case.

RANGE INPUT READING

200 uA Open —~00.05 to +00.05
200 uA +190.00 A +1892.79 to +190.21
2mA +1.9000 mA +1.8979 to +1.9021
20 mmA +19.000 mA. +18.979 to +19.621
200 mA +190.00 mA +189.79 to +190.21
2000 mA +1.9000 A +1897.9 to +1902.1

NOTE!

Because the current measurements of ac and dc
are made using the same shunt resistors; a check
of ac current is not made.

4-22. AC Voltage Test

4-23.  Using the ac voltage calibrator, apply the ac vol-
tages indicated in Table 4-5 to the 8600A V- input ter-
minals and select the ranges prescribed. The 8600A should
display a reading within the indicated limits.

4-24, CALIBRATION

4-25. Introduction

4-26.  The 8600A should be calibrated every 90 days or
whenever repairs have been made, to insure the instrument
continues to operate at its rated accuracy. The calibration
should be performed under the following environmental

b. Connect the 8600A to the appropriate (115V ac or
230V ac) line power,
C. Turn the instrument on and allow it to warmn-up
for a minimum of 15 minutes.
d. Insure that the ac and dc calibrators are up to their
normal operating temperatures.
NOTE!
Use only non-metalic adjustment tools.
Table 4-5. ACV PERFORMANCE TEST
FRE--
8600A INPUT [OQUENCY 8600A DISPLAY
RANGE j REQUIRED Hz LIMITS
200mV | 190.00mV | 70 kHz 188.05 to 191.95 mV|
200mV. | 120.00 mV | 500 Hz 189.46 to 190.54 mV|
200 mV 39.00mV | 30kH:z 38.60to 39240 mV|
2V 1.9000 V 500 Hz 1.8959 to 1.9041V -
2V .9000 v b0O Hz .8979to0 .9021V
2v 1.89000 v 50 kHz 1.8900 to 1.9100 V
2v 1.9000V  [100kHz 1.8800 to 1.9200 V
2v 1.0000 V 30 Hz .9945 to 1.0055 V
20V 19.000 v 500 Hz 18.958 t0 18.041 V
20V 19.000 V 70 kHz 18.800 to 19.200 V
200V 19000V |.500Hz 18959 to 18041V
200V 100.00 V 30 kHz 9945 to 100.55 V
1200 V 1000.0 v 500 Hz 996.9 to 1003.1V
1200 V 10000 vV 20 kHz 994.0 to 1006.0 V

4-27. DC Volts Calibration

4-28_  The calibration procedure for the DCV FUNCTION
of the 8600A is presented in Table 4-6. Use the recommended
dc voltage calibrator (see Table 4-1) to apply the prescribed

dc voltages to the V-Q INPUT terminals and, where required.
make the adjustments to meet the specified display limits.

4-3
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Figure 4-1. CALIBRATION ADJUSTMENT LOCATIONS
4-4 _ = 6/75
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Table 4-6. DC VOLTS CALIBRATION PROCEDURE
STEP 8600A INPUT ADJUSTMENT 8600A DISPLAY
RANGE REQUIRED LIMITS

1 Select the VDC FUNCTION switch on the front panel.

2 200mV Short none —00.01 10 +00.01

3 200mV Mo C24 —00.07 to +00.01

4 200mVv +.19V none note display reading
5-\! b 200mv —. 19V Cc3o within 1 digit of step

4 display

6 {Repeat steps 3, 4, and 5 until each step is within limits) )

7 20V open none +00.00 to +00.61
'—_‘ 8 2V +1.9000v . Rb67 +1.8999 to +1.9001
IR 2V —1.9000V _ R57 —1.8999 to —1.9001
’f ¥ |10 {Repeat steps 8 and 9 until both are within limits)

9 g‘y\' 11 2V +0.9000V none +0.8999 to +0.8001
S 12 200mV +190.00mV none +189.95 to +190.05**
\g’ 13 200mV —190.00mV naone —189.95 to —190.06>F

; 14 20V +19.000V R4 +18.999 to +19.001
15 20V —19.000V R4 —18.999 10 —19.001
i6 {Repeat steps 14 and 15 until both are within limits)

17 200v +190.00V R6 +189.99 to +190.01
18 1200V +1000.0v ~ R8 +899.9 to +1000.1

! ¥ Place a 1MS2 resistor across the V-£2 INPUT.

1 **  200mV LED on the display should be on.

4.29.  Ohms Calibration 4-31. AC Volts Calibration

4-32.  The calibration procedure for the ACV FUNCTION
of the 86004 is presented in Table 4-8. Use the recommend-
ed ac voltage calibrator (see Table 4-1) to apply the pre-
scribed ac voltages at the indicated frequencies to the V&
INPUT terminals and, where required, make the adjustments
to meet the specified display limits.

4.30.  The calibration procedure for the K£ function of
the 8600A is presented in Table 4-7, Use the recommended
resistor decade (see Table 4-1) to apply the prescribed re-
sistances to the V€3 INPUT terminals and, where required,
make the adjustments to meet the specified display limits.

4-33. TROUBLESHOOTING

4-34.  The following information is provided to assist in

CAUTION!

Remove any applied voltage from the 8600A
input terminals before startmg the Ohms

Iocating malfunctions in the 8600A. It is recommended
that the theory of operation in Section 3 be read com-

Calibration, pletely before attempting to troubleshoot the instrument.
Table 4-7. OHMS CALIBRATION PROCEDURE
STEP + B600A INPUT ADJUSTMENT 8600A DISPLAY
RANGE REQUIRED LIMITS
1 Depress the K{2 FUNCTION switch on the front panel.
2 200 Short none 0.00 to 00.02
3 2000kS2 1000.0k$2 R21 999.9 to 1000.1
4 2 1.0000Kk R27 .9999 to 1.0001
5 20052 10.000M$2 R29 9.997 to 10.003MS2
K 45
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Tahle 4-8. AC VOLTS CALIBRATION PROCEDURE

STEP 8600A INPUT INPUT ADJUSTMENT 8600A DISPLAY
RANGE VOLTAGE FREQUENCY LIMITS
REQUIRED REQUIRED
1 _ Simultangously select the ACMA and DCV FUNCTION switches. *
2 ooy | “rione | none i R72. —20.0 to —30.0
3 e Select the VAC FUNCTION switch on the front panel.
4 2 . 1.9000V 500Hz R50 - 1.8998 to 1.9002
5 2 0.9000V 500Hz none .8997 to .9003
6 200 190.00V - 500Hz none 189.90 to 190.10
N 7 200 190.00V 50kHz c2 189.95 to 190.05
) 8 2 1.9000V BOkHz - c19 1.8996 to 1.9006
\J\ 9 ' Repeat steps 7 and 8 until both are within limits
\ 10 2 1.9000V 100kHz none - 1.8875 t0 1.9125
11 2 1.9000V 30Hz none 1.8950 to 1.9060 -
12 20 19.000V B00Hz none 18.990 to 19.010
13 20 19.000V _ BOkHz c10. 18.990 to 19.010
14 200mV 190.00mV BOkHz : none 189.80 to 190.20%
15 200mv 190.00mV - 5O0Hz none 189.85 to 190.15™
16 200mv 39.00mV 500Hz none 38.90.t0 39.10™"
17 1200V 1000.0V 500Hz none 998.0 to 1002.0
18 1200V 1000.0V 20kHz none : 996.0. to 1004.0 .
* Simultaneous selection of both function switchesconnects the positive 25mV AC Converter offset to the A-D Converter
auto zero input. The A-D Converter action causes the negative display of STEP 2.
|**__ 200MV LED on the display should be on.

4-35, Initial Troubleshooting 4.37. When it has been determined by the above checks

that the malfunction is within the 8600A multimeter, the
4.36.  The troubleshooting techniques given below following procedure should be used to isolate the problem
should be completed as the first step toward repairing area. The recommended test equipment for trouble-
any apparent malfunction in the unit. Improper opera- shooting this instrument is listed in Table 4-1.
tion may not always be caused by failures within the
8600A. The following reminders of basic fault isolation NOTE

techniques will help determine if the cause is the result

) Refer to the appropriate schematic for the elec-
of an internal failure or faulty external connection.

trical location of test points specified. Physical
a. Carefully check the 8600A control settings: test point connectors may not appear on some
some false indications may be caused by an pebs.

incorrect or overlooked control setting. 438. Power Supply Checks

b. Check associated equipment: insure that associ-
ated equipment controls and connections are
correct. 4-39.  Incorrect output voltages from the +5 volt,
+15 volt, or —15 volt supplies may cauvse the unit to
c. Check the 8600A.perf0rma‘nce.: the perforn'la.nce exhibit various improper indications. Becavse of this the
Fes:t (par. 4-14) will determine if the nualfunction power supplies should be checked in the event of any
is in the 8600A. 8600A malfunction. Use the following procedure to
d. Carefully inspect the interior of the instrument: check the power supply output voltages.
check for physically damaged parts, lose or brok-
en wires, and improperly seated plug-in assem- a, Connect the test equipment multimeter return
blies. lead to the V-§2 LOW input terminal.
4-6 6/75
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449. CURRENT SHUNTS

4-50.  Failures in the current mode of operation affect-
. ing all current ranges would probably be attributed to a
failure in one of the following areas: 1) the input fuse
(F1) open, 2) one or more of diodes CR1, CR6, CR7,

or CR8 shorted, or 3) improper connection in the con-
tacts of function switch $2 (ACI), or $4 (DCI) or range
switches 56-S10. '

451, AC CONVERTER

4-52.  Generally a failure in the ac converter will do
one of two things: 1) create a dc voltage output without
an ac input signal applied to the 8600A input terminals

or 2) not produce the proper dec voltage output when an
ac input is applied to the unit. A dc offset voltage created
within the ac converter will cause the multimeter display
to indicate some substantial value of ac voltage when a
short is placed across the input terminals. When the ac
converter failure causes the display to remain at zero when
an ac signal is applied to the input, the converter is not
producing the proper dc voltage output for the A/D con-
verter.

4-53.  The operation of the ac converter can be checked
for the de voltage offset by performing the following pro-
cedure.

a. Remove the molded plastic outer case from the
8600A (see par. 4-7 Access/Dissassembly).

b. Remove the ac converter pcb, take the metal
shield off the side and reinstall the board into
mainframe.

NOTE!

‘Take care that all the connector pins on the
board are properly aligned before seating the
peb.

C. Short the V- INPUT terminal HI to LO. Select
the 200 RANGE and VAC FUNCTION.

d. Connect the return lead of the test equipment
voltmeter to the 8600A V/2 LO input terminal.

€. Conneéct the high input lead to the ac converter
output at pin 9. Note the voltage level.

f. Move the high input lead to pin 10. The voltage
level should be the same as that noted in step d.

4-54. A difference in voltage levels between the two
pins would be displayed as an offset on the front panel
readout. The level at cither pin should not exceed +30
millivolts nor be less than +20 millivolt. If the voltage Ievel
is to high or there is a difference in voltage level between
the two, check current source CL1 or transistors Q1, Q7,
and Q9, or capacitors C12 and C13.

4-55.  The operation of the ac converter with an ac in-
put applied, observed at the circuit locations described
below, may indicate the fault area. With the 8600A in
the 2V range and AC V function apply a 1V rms 500 Hz
signal to the V/Q INPUT terminals and proceed as
described below. '

a. Corinect the input return lead of an oscilioscope
to the 8600A MA LO terminal.
b. Connect the scope input probe to the ac convert-

er input at the wire connection on $2A. Note
the amplitude of the signal; it should be 2.8
volts peak-to-peak.

c. Move the scope input probe to U2 pin 6. The ac
signal at this point should be about one-quarter
of the amplitude of the input signal, or about
0.7 volts peak-to-peak. If correct go to step e.

d. If the signal is not present at this point or the
dc voltage level is close to either the —15 volt or
+15 volt supply, U2, Q7, or CL1 are probably
defective. If the signal is distorted check the
operation of Q1.

e. Connect the scope input probe to the base of Q8;
the signal here should be one-quarter of the amp-
litude of the input signal. If correct proceed to

step g.

f. An improper signal at Q8 may be caused by a
failure of either Q8 or Q9. A failure in CL1 or
(7 should affect both the signal at Q8 and the
signal at U2 pin 6.

2. The ac converter output at pin 9 should be one
volt d¢ plus the dc voltage offset level at pin 10.-

4.56. A/DCONVERTER OR CONTROL AND DISPLAY

4-57.  An A/D converter or control and display failure
will generally affect the operation of the 86004 in all
functions. The exceptions to this would be 2 malfunc-
tion in an individual function’s control signal or range re-
lay signal. The following information is provided to aid

in isolating problems within the A/D converter and control
and display circuitry.




5 4—5 8.  The A/D converter operation can be checked by
observing the output at TP2. Use the following procedure
to observe the AfD converter output signal.

a, Select the VDC function and the 2 volt range.
b Apply +1 volt dc to 8600A V/£2 input terminals,

c. Connect the oscilloscope input return to the MA
LO input terminal and the scope input probe to
TP 2.

d. The signal at TP2 should be as shown in Figure

| 4.2,
4-59.  The stable +5 volt section of the waveform shown

in Figure 4-2 should be 200 ms long for a +1- volt dc input
to the 8600A. If the dc input voltage is increased to full
scale (2 volts dc) the stable +5 volt portion of the wave-
form should increase to 300 ms. If the output at TP2 is
correct the problem is in the control and display section,
proceed to paragraph 4-60. If the waveform is incorrect
the waveforms provided in Figure 4-3 should help isolate
the malfunction. The waveforms are given for both posi-
tive and negative inputs. The connection point in the
circuitry is given at the left of each waveform.

8600A

HiH

2V/em

ov

BOms/cm

Figure 4-2. A/D CONVERTER OUTPUT SIGNAL

460.  The digit information to be presented on the
front panel is delivered by the custom integrated circuit
{UR) in bed format. :

461. A malfunction caused by the display section of
the circuitry will generally cause the 8600A display to
indicate the fajlure in one of five ways; 1) all LED’s are
dark, 2) one segment of any one or all LED displays are
dark, 3) any single LED display is dark, 4) the numbers
containing a particular binary code (1, 2, 4 or 8) will not
display or 5) one digit is brighter than normal and all
others are off. The probable cause for each possible fail-
ure indication is given below.

RANDOM NOISE
-) +5V
COMPARE
7.
POSITIVE INPUT
INTEGRATOR
TP6 — OUTPUT
M ]
NEGATIVE INPUT o
‘Ha’l '\(\Q'
—2,2V —2.2v . W
[T
INTEGRATOR
_ 15 _
Q14 Gate — o nTROL 15V 15V
ov
i DE (+R) I '|
E - CONTROL —1sv ~16V
i ov
_ DE{-R) ~13V 1y
! Q26 Gate CONTROL — .
Q21 Gate — AUTOZERO
CONTROL | _15v _18v
Variable
Dependent
l< 00 i‘ i - Dl-d —
(;Ions‘t“ailt on tnput 100ms Variable
i Overload at 200ms Constant E:P‘Enr;:ﬁ"t
l 10 s per digit}

Figure 4-3. A/D CONVERTER CONTROL SIGNALS
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4-62. When all LED’s are dark, check for +5 volts at
the emitter of Q30. Using an oscilloscope check U0
pins 9 through 15, LED segment drive signals, fora
squarewave signal alternating between +3.5 volts and
+0.4 volts.

4.63. - When a segment of only one LED is dark the
LED is the probable cause of the failure. If, however, the
same segment in all LED’ s is out the particular segment
drive signal, U10 pins 13, 12,11, 10,9, 15, or 14 corre-
sponding to segments A, B, C, D, E, F, and G respectively,
can be checked for the required voltage change from +3.5
volts to +0.4 volts as the segment lights.

4-64. When one digit in the display remains dark the
strobe signal for that digit should be checked. The base

4-10

of Q37 (MSD), Q29 (25D), Q31 (35D}, Q33 (43D) and
Q35 (L.SD) should go to +5 volts as each is strobed on
for 300us.

4-65. When the display indicates that one of the binary
codes (1,2,4,or 8) is missing; the bed output from U8
can be observed at pin 31 (1), 32 (2),33 (4) and 35 (8).
The output at each pin should drop from +5 volts to
about zero volts when that code is used to produce the
digit being displayed. If the bed information at U8 is cor-
rect the probably cause of the failure is u10.

4-66. When one display digit is bright and all others are
off, the clock oscillator is the probable cause. Check the
operation of U7, U8, and the 1 MHz crystal Y1.
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5-1. INTRODUCTION

5-2. This section contains an illustrated parts breakdown
of the instrument. Components are listed alpha-numerically
by assembly. Electrical components are listed by reference
designation and mechanical components are listed by item
number. Each listed part is shown in an accompanying
illustration,

5-3. Parts lists include the following information:

a. Reference Designation or [tem Number

b. Description of each part

C. Fluke Stock Number

d. Federal Supply Code for Manufacturers, See
Appendix A for Code-to-Name list.)

e. Manufacturer’s part Number or Type.

f. Total Quantity per assembly or coniponent.

g. Recommended Quantity: This entry indicates

the recommended number of spare parts necessary
to support one to 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
isolated site, it is recommended that at least one in
each assembly in the instrument be stocked. In the
case of optional subassemblies, plug-ins, etc. that
are not always part of the instrument, or are
deviations from the basic instrument mode, the
REC QTY column lists the recommended quantity
of the item in that particular assembly.

h. Use Code is provided to identify certain parts that
have been added, deleted or modified during pro-

duction of the instrument. Each part for which a
use code has been assigned may be identified with
a particular instrument serial number by consulting
the Use Code Effectifity, paragraph 5-7.

54. HOW TO OBTAIN PARTS

S-5. Components may be ordered directly from the
manufacturer by using the manufacturer’s part number, or
from the John Fluke Mfg. Co., Inc. factory or authorized
representative by using the FLUKE STOCK NUMBER. In
the event the part you order has been replaced by a new
or improved part, the replacement will be accompanied by
an explanatory note and installation instructions, if neces-
sary,

5-2

5-6.

To.ensure prompt and efficient handling of vour

order, include the following information.

a.

b.

b-7.

USE
CODE

Quantity
FLUKXE Stock Number
Description

Reference Designation or Item Number

Printed Circuit Board Part Number

Instrument model and Serial number

-~

USE CODE EFFECTIVITY LIST

SERIAL NUMBER EFFECTIVITY
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REF : MFG MFG
DESIG FLUKE
R DESCRIPTION STOCK FED | PARTNO. 1100 REC|UoE
NO. CDE TYPE
FINAL ASSEMBLY, MODEL 8600A
Figure 5-1
Front Panel and Main PCB Assembly
1 8600A (Line power only) 365866 | 89536] 365866 1
2 8600A—01 (Battery Power) 166906 | 89536] 366906 1
3 Battery Power Supply PCB Assembly B
(-01 Option)
' 100Vac version 378380 ]89536 373380 1
‘ 115Vac version 373837 189336 373837 1
‘ 230Vac version 378372 | 89336 378372 1
4 AC Converter Assembly 373852 89536 373852. 1
5 Ohms Converter Assembly 373845 | 89536 373845 | 1
6 Input Divider Assembly 397463 89536 397463 1
7 DOU PCB Assembly (8600A—02) 366369 89536 366369 1
8 Case, molded 330076 | 89536 330076 1
9 Case, molded, DOU (8600-02) 384800 89536 384800 1
1 10 Decal, knob 347401 | 89536| 347401 2
| 1 Decal, name plate 380667 89536 380667 1
‘ 12 Handle, molded 330092 | 89536 330092 1
E 13 Pad, foot : 338632 | 89536 338632 2
:‘ 14 Fuse, slo-blo, 1/8A, spare 166488 {71400 MDL 1
i 15 Socket, DIP, 14-pin (8600A—02) 291542 | 00779 583527-1 1
; Line cord 343723 89536 343723 1
i Test lead, pair 343657 | 83330 21058 {
% Fuse, fast acting, %A spare (8600A—01) 109322 | 71400 MDL 1
U8 IC,3,4, 5 Digit, CMOS, 40 pin 354985 | 89536 354985 1
3
3
i
i

3 6/75 5-3
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REF
MFG MFG
DESIG FLUKE
FED | PART NO. |TOT|REC|USE
R RIPTIO -
L I1(')EM PESCRIPTION SR%CK SPLY OR QTY|QTY|CDE
NO. ) CDE TYPE
FRONT PANEL AND MAIN PCB ASSY. 365866 189536 | 365866 | REF
{8600A Line Power)
Main PCB Assy. Figure 5-2
C21 Cap, polystyrene, 0.22uF +10%, 100V 333823  |02799 1PI223K 1
c22 Cap, polycarbonate, 0.47uF +10%, 100V 288860 01281 |X463VW04791 | 1
W
€23 Cap, cer, 2.7pF +0.25pF, 100V 363705 _ {80031 [2222-631-09278| 1
ggg’ Cap, var, 0.25 — 1.5pF +0.25pF, 2000V 218206 |72982|  530-000 2
C25,
C26,
27, Cap, Ta, 10uF +20%, 20V 330662 |56289 [196D106X0020| 4
C35 JA1
C28 Cap, polypropylene, 0.47uF +10%, 50V 363085 {01281 JF86 1
C31 Cap, cer, 0.001uF +20%, 3KV/5.25K 105635 [56289 | 29C300 1
C39 Cap, mylar, 0.01uF +20% 159996 [01281 p634aw103-010 | 1
a W
Cl101, _
cl100 Cap, elect, 220uF +50/—10%, 40V 178616 [25403 1ET221X040A01 2
_ €103 Cap, elect, 2000uF +100/—10%, 15V 364182 |25088 B4101-2200/15 | 1
CR1,
CR2,
; CR6 Diode, Si, 24, 50V 347559 |14099 1N5400 4
| CRS
i
CR9,
CR15,
CR20, Diode, Si, 150 mA 203323 107910| TD8253 5
CR21,
CR24
CR14,
R56 Zener, reference set 377283 89536 377283 1
R60
CR101,
CR102 Rectifier, bridge, 2 amp, 100V 296509  |09423 FB100 2
F2 Fuse, Slo-Blo, 1/8A 166488 [71400| MDL 1
K1 Relay, Telephone, DPDT 357707 {12300 | R10E2662-2 | 1
L1 Choke, RE, 100uh 111542 99800 1537-76 1
Q2,06 Xstr, Si, PNP 195974  [04713 2N3906 2
Q10,
Q26, ,
Q7 Xstr, §i, NPN 159855  |07910 | CS23030 4
Q28 ‘
6/75 55
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REF
MFG MFG
PR DESCRIPTION &Tock |FED | PART NO. |TOT[REC|USE
SPLY OR QTY|QTY|{CDE
ITEM NO. COE ,
NO. TYPE
Q11 Xstr, Si, NPN, Selected 352138 |89536{ 352138 1
Q16=
Q17, Xstr, J-FET, Nchannel 357889 21845 F2692 4
Q21,
Q22
Q14 A
Q15 Xstr, J-FET, N-channel 357897 21845 | F2691 2
8% Xstr, J-FET, N-channel 370072 |12040 |TYPEKE4393 | 2
R1 Res, comp, 100K +5%, %W 148189 01121 | CB1045 1
R2 Res, WW, card, 0.1 + 0.05% 374611 89536 | 374611 1
RI10, '
R11, Res, comp, 470K +5%, %W 188441 |o1121| CB4745 3
R&3 ' '
R12,
RS2 Res, comp, 100K +5%, 2W 285056 |o1121| HB1045 2
(R13 Res, WW, 900 +0.05%, 1/10W 357483 |89536 | 357483 1
R14 Res, WW, 90 +0.05%, 1/10W 357517 |89536 | 357517 1
RIS Res, WW, 9 £0.05%, 1/10W 357525 {89536 | 357525 1
R16 Res, WW, card, 1.0 + 0.05% 356097 |89536 | 356097 1
R18 Res, met film, 60.4K +1%, 1/8W 291419 |91637 {MFF1-86042F | 1
R23 Res, met film, 30.1K +1%, 1/8W 168286 |91637 |MFF1-83012F | 1
R24 Res, met film, 90.9K +1%, 1/8W 223537 |91637 |MFF189092F | 1
R57 Res, var, cer, 500 +10%, YW 325613 {71450 |  360TS01A | 1
R62,
R65, Res, match set, 3 pc 375782 |89536 | 375782 1
R67
R63,
R76 Res, comp, 10K +5%, uW 148106 |01121 CB1035 2
R66 Res, met film, 22.1K +1%, 1/8W 235234  |91637 |MFF1-82212F | 1
R68 Res, comp, S6K +5%, %W 170738 |01121 | CBS63s I
R70 Res, met film, 8.06K +1%, 1/8W 294942 |91637 [MFF1-88061F | 1

56

6/75




8600A

REF
DESIG FLuke |MFGI  MFG
oR DESCRIPTION STOCK {EEY PART NO. | | oDE
NO. DE TYPE
R71 Res, met film, 2.0K +1%, 1/8W 235226 91637 | MFF1-8202F 1
] R74 Res, comp, 4.7M +5%, %AW 220046 |01121 CB4725 1
| R80 Res, met fﬂﬁ, 200K +1%, 1/8W 261701 91657 MFF1-8204F | 1
RS1 Res, comp, 10 +5%, %W 147868 |01i21 | CB100S 1
RS2 Res, comp, 2.7M +5%, W 193490" o121 CB2755 1
R84 Res, comp, 2.2K +5%, AW 148049 |01121 CB2225 1
R87 Res, comp, 4.7K +5%, AW 148072 01121 CB4725 1
R94 Res, comp, 1K +5%, %W 148023 |01121 CB1025 1
RS8 Res, comp, 220 5%, AW 147959 |01121 CB2215 1
R101 Res, comp, 1.3K +5%, ¥W 234252 01121 CB1325 1
R102 Res, comp, 750 +5%, 4W 108894 01121 EB7515 1
RNI Res, network, 15 pe 385815 (89536 | roonay | !
S1thru
S13 Switch Assembly, pushbutton 390948 |89536 390948 1 1
514 Switch, Slide, DPDT 115/230 376789 89536 376798 1
T1 Xfmr, power 374264 {89536 374264 1
U4 IC, Op, Amp (yellow dot) 381962 12040 LH0042C 1
us IC, Op, Amp (red dot) 385450 89536 385450 1
Us 1C, linear, opnl ampl 352195 12040 LM311N8 1
u7 IC, hex, buffer/conv 355214 104713 | MC14009CP 1
U8 {(See Final Assembly) : )
uo IC, bipolar ROM 376061 01295 | SN7488AN 1
Ul6 IC, digital, COMOS, 2-channel multiplexer 375808 49671 | CD4053AE 1
U17 IC, digital, C-MOS, quad switch 363838 [49671 | CD4016AE | 1
U101 IC, voltage reguiator 419044 {49956 | RC4195DN 1
U102 IC, voltage regulator | 355107 12040 LM340T5 1
XF2 Fuseholder, clip 284984 |84613 | 36212
Y1 Crystal, 1.000 MHz= 358069 30148 | TYPE 815A 1
Connector, post 376574 |00779 | 5166-333-68 | 24-
Connector, post 379438 |00779 86144-5 7




8600A
REF MFG MFG
"o bescriPTION | STock |EER,| PART No. |rorinecuse
NO. | CDE TYPE
Contact, fuse 397992 189536 397992 1 :
Receptacle, power, 3 prong
Insulator, receptacle 338624  [89536 | . 338624 1
Contact, earth common 338640 {89536 | 338640 1
Contact, voltage 338657 |89536 338657 2
Pushbutton, grey 369546  [71590 [J52305-J31753 | 12
Pushbutton, green 352211 |71590 552305771449 | 1
Socket, IC, 14-pin 91542 [00779 | 5835271 {1 ;
Socket, IC, 16-pin 201534 [00779 | 583529-1 | 3
Socket, IC, 40-pin 376244 |23880 | TSA310040W | 1
Socket, relay, 2-poles 376665 |77342 27E501 1
Strap, relay retainer 381624 [77342 P49 1
Front Panel Assembly (Not Illustrated) ‘
Display PCB Assembly 373860 80536 373860 1
I [ox: Cap, cer, 47 pF +10%, 2kV 282145 |00656 [HVD3-47 +10% |
KV
F1 = Fuse, fast acting, 2ZA 376582 {71400 AGX 1
7 Tack, banana, red 162065 [74970 | 108002 | 1
12,33 | Jack, banana, black 162073 |74970 | 108903 | 2
XF1 Fuseholder 345611 [89536 | 345611 1
Lens, display 367920 [89s36 | 367920 | 1 ‘ r
Panel, molded ' 369041 |89536] 360041 |1 o
Decal, panel 375865 |89536 | 375865 1
Retainer, neoprene 352484 [77969 | 9109E 2
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8600A

REF
‘ MFG MFG
DE?RIG DESCRIPTION g%gglg FED | PART NO. |TOT|REC|USE
‘ SPLY OR QTY|QTY|CDE
ITEM NO.  lecoe| tve
NO. E
FRONT PANEL AND MAIN PCB ASSY 366906 89536 | 366906  |REF
(8600A—01 Battery Power}
Main PCB Assembly - Figure 5-3
BT1 . .
thru Battery NiCad, 1.2V 346924 89536 346924 4
4 BT4 |
C21 Cap, polystyrene, 0.022uF +10%, 100V 333823 |o1281 | 863vw22391 | 1
c22 Cap, polycarbon, 0.47uF £10%, 100V 288860 01281 | X463VW4749] 1
C23 Cap, cer, 2.7pF +0.25pF, 100V 363705 [80031 [2222-631-09278] 1 -
it C24, _
i C30 Cap, var, 0.25 - 1.5pF £0.25pF, 200V 218206 |72982 | 530000 | 2
| C25,
C26, :
C27, Cap, Ta, 10uF +20%, 20V 330662 56289 [196D106X0020] 5
€29, JAL
C35
C28 Cap, polypropylene, 0.47uF +10%, 20V 363085 r01281 JF86 1
|c31 J . Cap,cer, 0.001uF +20%, 3KV/[5.25KV 105635 56289 29C300 |1
C39 Cap, mylar, 0.01uF +20% 159996 {01281 1663UW103-010| 1
- W
CRI1,
Rz, Diode, rectifier, Si, 2A, 50V 347559 [14009 | 1Ns400 | 4
CR8 :
CR9,
CRi5, .
TCR20, Diode, Si, 150 mA 203323 07910 TD8253 5
CR21,
[CR24
CR14,
R56, Zener, reference set 377283 |89536 377283 1
R60
CR22, . T
CR23 Diode, zener 291575 12969 UZ8720 2
CR27 Diode, zener 256446 07910 IN755A 1
CR201,
croos |  Diode, Si, rectifier, 1A, 100V 343491 [o1295 | 1Nd002 | 2
F2 Fuse, Slow blow, 14A 109322 |71400 MDL 1
K1 Relay, telephone, DFDT 357707 ]12300 | RI10E2662-2 | 1
L1 Choke, rf, 100uH 111542 99800 1537-76 1
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8600A

REF ,
MFG MFG ‘
DE%IG DESCRIPTION |S:1I:.(l:.)l(l:(IE FED | PART NO. |TOT|REC|USE
ITEM NO SPLY OR QTY|QTY|CDE
) CDE TYPE
NO..
L2 Inductor, 6 turn 320911 R9536 320911 1
Q2,Q6 Xstr, Si, PNP 195974 04713 2N3906 2
Q10,
Q26, .
Q7. Xstr, Si, NPN 159855 07910 | (823030 4
Q28
Q11 Xstr, Si, NPN, selected : 352138~ . 189536 352138 1
QI3.Q23 Xstr, J-FET, N-channel 370072 |12040 | TYPEKE4393 | 2
14, .
81 5 Xstr, J-FET, N-channel v 357897 [21845 | F26m 2
Ql6,
Q17,
Q21 Xstr, J-FET, N-channel X 357889 21845 F2692 4
! Q22
Q43 Triac 413013 89536 413013 . 1
Rl Res, fxd, comp, 100K +5%, %W 148189 |o1121| CB104s 1
[R2 Res, fxd, WW_ card, 0.1 +0.05% 374611 89536 374611 1
R10, .
R11, Res, comp, 470K +5%, %W 188441 fo1121| CB4745 -} 2
R83
Ri12,
R52 Res, comp, 100K +5%, 2W 285056 01121 HB1045 2
R13 Res, WW, 900 +0.05%, 1/10W 357483 89536 357483 1
R14 Res, WW, 90 +0.05%, 1/10W 357517 89536 357517 1
R15 Res, WW, 9 +0.05%, 1/10W 357525 89536 357525 1
R16 Res, WW, card 1 +0.05% 356007 |89536 | 357525 1
R18 Res, met film, 604K +1%, 1/8W 291419 31637 IMFF1-86042F | .1
R23 Res, met film, 30.1K +1%, 1/8W 168286 91637 [MFF1-83012F 1
R24 Res, met, film, 90.9K +1%, 1/8W 223537 lo1637 |MFF1-89092F | 1
R37 Res, var, cer, 500 +10%, AW 325613  [71450 | 360T501A 1
R62,
R65, Res, maiched set, 3 piece 375782 89536 375782 1
R67
R63,
R76 Res, comp, 10K +5%, 4W 148106 01121 CB1035 2
R66 Res, met film, 22.1K £1%, 1/8W 235234 91637 JMFF1-82212F 1
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REF
POR DESCRIPTION STOOK FeD PART No. 10T [REC Use
ITEM NO. SPLY OR QTY|QTY|CDE
NO. CDE TYPE
R68 Res, comp, 56K +5%, UW 170738 |01121 CB5635 1
R70 Res, met film, 8.06K +1%, 1/8W 294942 191637 | MFE1-88061F | 1
R71 Res, met film, 2K +1%, 1/8W 235226 {91637 | MFF1-8203F | 1
R74 Res, comp, 4.7M +5%, %W 220046 [01121 |  cBa755 1
R80 Res, met film, 200K +1%, 1/8W 261701 _ |91637 | MFF1-8204F 1
R81 Res, comp, 10 5%, 4W 147868 | 01121 CB1005 i
RS2 Res, comp, 2.7M +5%, %W 193490 |o1121 | CB2745 1
R84 Res, comp, 2.2K +5%, YW 148049 |01121 -CB2225 1
R87 Res, comp, 4.7K +5%, %W 148072 01121 CB4725 1
R94 Res, comp, 1K +5%, 4W 148023 01121 CB1025 1
R98 Res, comp, 220 +5%, %W 147959 01121 CB22i5 1
RNI Res, network, 15 piece 385815 189536 385_8 15 |
S1 .
‘tsh;; Switch assembly, push-button 390948  [89536 390948 i
T1 Xfmr, power 372003  |89536 ) 372003 I
U4 IC, operational amp, yellow dot 381962 ]|89536 381962 |
us IC, operational amp, red dot 385450 |89536 385450 1
us IC, linear opnl ampl 352‘195 12040 LM811N8 I
U7 IC, hex, buffer/converter 355214 112040 | MC14000CP |
Us (See Final Assembly)
U9 IC, bipolar ROM 376061 01295 | SN7488AN | I
Ule IC, digital, C-MOS, 2-channel, multiplexer 375808 |49671 | CD4053AE 1
Ui7 IC, digital, C-MOS, Quad, switch 363838 49671 | CD4016AE 1
XBT Battery holder 390450 {89536 390450 4
XE2 Fuse holder 103283 71400 4405 i
Y1 Crystal, 1.000 MH; 358069 {30148 TYPE 815A] 1
Battery polarity label 380675 [89536 | 380675 2
Connector, post 379438 |00779 86144-5 7
Connector, post 376574  |00779 | 5166-333-68 | 29
Contact, battery 344200 89536 344200 8
5-12 6/75




8600A

REF
"R | DESCRIPTION STOOK FeD PART No. [ToTREC USE
ITEM NO. SCPS-E( TEI)’EE QTY|QTY|CDE
NO. )
Contact, fuse 397992 89536 397992 1
Rectacle, power, 3 prong
Insulator, receptacle 338624 |89536 338624 1
Contact, earth common 338640 |B9536 338640 1
Contact, voltage 338657 ) 89536 338657 2
1 Pushbutton, grey 369546. [71590 |152305.131753 12
Pushbutton, green 352211 {71590 [152305-J714491 1
Socket, IC, 14 pin ; 291542  [00779 583527-1 1
Socket, IC, 16 pin 291534  |00779 583529-1 3
Socket, IC, 40 pin | 376244  [23880 | Tsa310040w | 1
Socket, relay, 2 poles 376665 77342 27E501 1
Strap, relay retainer 381624 {77342 P49 1

Front Panel Assembly (Not Hlustrated)

Display PCB Assembly 373860 [89536 | 373860 1
38 Cap, cer, 47pF +10%, 2kV 282145 |oo6s6 HVD%&FIIO% 1
Fl Fuse, fast acting, 2A 376582  |71400 AGX
n Jack, banana, red 162065 74970 | 108902 1
J2,13 Jack, banana, black 162073 74970 108903 2
XF1 Fuscholder 345611 [89536 | 345611 1
Lens, display 367920  [89536 | 367920 1
Panel, molded 369041 189536 | 369041 1
Decal, panel 375865 89536 | 375865 1
Retainer, neoprene 352484 {77969 | 9109E 2
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8600A

REF
MEG MFG
PO DESCRIPTION sTock |FED | PART NO. |TOT|REC| USE
ITEM NO. SPLY OR QTY{QTY|CDE|
NO. CDE TYPE .
DISPLAY PCB ASSEMBLY (8600A-4002) 373860 129536 | 373860  |REF
Figure 5-4
CR3, Diode, light emitting, red 385914 , SSL22 2
CR4
i Q29, ,
] Q31, -
Q33,
8§§= Xstr, Si, NPN 218396 loa713 | 2n3904 8
Q39,
Q40,
i 041
Q30,
Q32,
Q34, Xstr, Si, PNP 340026 lo7263 | Mpsese3 | s
Q36:
Q38
Q42 Xstr, Si, PNP 195974 04713 | 2N3906 1
R85 Res, comp, 560 +5%, %W 147991 [o1121 | cCBs615 1
R86 Res, comp, 68 +5%, %W 147918  [o1121 | CB68Os 1
RN2 Res, network 381376 189536 | 381376 1
Ulo IC, TTL, decoder/driver 340109 [01205 | SN7447AN | 1
Ul | Display. LED 380444 50579 | DL707-812 { 1
U12
thru Display, LED 380436 50579 | D707-811 4
U1s
| Ocﬁ3 L L L L L
1 ocm vt wig Uiz uid wis
L GEEE
r
Figure 5-4. DISPLAY PCB ASSEMBLY
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8G00A

REF
MFG MFG
PeR" DESCRIPTION Stock  |FED | PART No. |ToT |Rec|usE
SPLY OR QTY|QTY|CDE
ITEM NO. :
NO. CDE TYPE
BATTERY POWER SUPPLY PCB ASSY
(—01 Option)  (8600A—4006)
100VAC Version 378380 [89536 | 378380  |REF
115VAC Version 373837 89536 | 373837  |REF
230VAC Version 378372 |[89536| 378372 |REF
Figure 5-5 )
C201 Cap, mylar, 5 OuF 5%, 150V 364190 |[56289 | TYPE439P | 1
(Used on 115V ac version) _
C201 Cap, mylar 6. 6uF +5%, 135V 394189 }56289 | TYPE439p | 1
(Used on 100V ac version) '
b C201 Cap, metalized polypropylene 394197 |89536 394197 |
2.8uF +5%, 300V (Used on 230V ac version)
€203,
€204 Cap, Ta, 6 8uF +20%, 35V 363713 |56289 |196D685X0035] 2
KAl
C204 Cap, Ta, 22uF +10%, 15V 182816 56289 |150D226X9015] 1
B2
€205 Cap, cer, 0.01uF +80/—20%, 500V . 105668 |56289 | 33C4186 1
CR203 -
thru Diode, Hi-speed, switching ' 203323 |07910 IN4148 4
CR206
1201 |  Choke, 6 tum 320911 89536 | 320911 1
Q201, .
0202 Xstr, Si, NPN 330803 07263 | MPS6560 | 2
Q203 Xstr, Si, PNP 195974 04713 | 2N3906 1
R201 Res, comp, 1M +5%, %W 182204 |01121 CB1055 1
R202 Res, comp, 1.2K +5%, %W 190371 |o1121| cCB1225 1
R204 Res, comp, 22 +5%, %W 147884 [o1121 | CB2205 1
' R205 Res, comp, 3K +5%, HW 193508 01121 CB3025 1
R206 Res, comp, 910 +5%, YW 203851 fo1121| CB9115 1
R207 | Res,comp, 82K +5%, UW 160796 [01121 CB8225 1
R208 Res, met film, 4.53K +1%, 1/8W 260331 |91637 | MFF1-84531F| 1
! R209 Res, met film, 16.9K +1%, 1/8W 267146  [91637 | MFF1-81692F| 1
3 V) Xfmr, inverter 372011 (89536 | 372011 1
’ U201 | IC, voltage regulator | 419044 49956 | RC41950N | 1 b
1 Connector, plugfjack, red 170480 174790 |  105-752 3
2 Receptacle, Amp Mode IT 375329 00779 | 858633 5
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8600A
REF
MFG MFG
DESIG : FLUKE
FED | PART NO. {TOT|RECJUSE
OR
SR DESCRIPTION S'II;I%CK SPLY OR atvloty|coE
NO. . CDE TYPE
AC CONVERTER PCB ASSEMBLY 373852 89536 | 373852  |REF
{8600A—4003)
Figure 5-6
Cl Cap, cer, 0.05uF GMV, 1KV/2KV 355420 {71590 |2DD65N5032 | 1
C2,C19 Cap, var, 0.25 - 1.5pF, 2000VDC 218206 .|72982| 530-000 2
cs Cap, cer, 15pF +2%, 100V 369074 |80031 [2222-631-10159] 1
C6.07, . '
€32, -
33 Cap, cer, 0.025uF +20%, 100V 168435 |56289 JC023B101H253) 5
;5 C34 M
C9 Cap, cer, 27pF +2%, 100V 362749  |80031 [2222-631-1027% 1
ifﬁ C10 Cap, var, cer, 1.7 10 pF, 250V 375238 [91293} 9931 1
i
: Cl1 Cap, polystyrene, 9100pF 355321 |91590 [2DRPO0I912GA 1
. - A ;
Cl12,
C13 Cap, Ta, 330uF +20%, 3V 385963 |56289 [196D337X0004| 2
LA3 :
Cl4, Cap, mylar, 0.47uF +10%, 100V 369124 |73445 |C280MAHA470| 2
C20 K
Cl5 Cap, Ta, 39uF +20%, 6V 163915 156289 [196D396X0006| 1
JAl
Ci6 Cap, Ta, 5.6uF +20%, 20V 368969 |56289 |196D565X0020] 1
C17 Cap, mica, 400pF +1%, 500V 385328 |71236 | DM15F401F { 1
C18 Cap, cer, 2.2pF +0.25pF, 100V 362731 |80031 §2222-631-09228| 1
CL1 Current limiter, regulator 334714 }07910 | TCR3315 1
CRS3,
CR11, : _
CRI2, Diode, low cap 375907 |07263 } TYPEFD700 | 5
CRI16,
CR17
K6 K7, |
X8 Relay, reed, SPST 357566 |71707| [E8182 3
Ql Xstr, dual FET 379321 [17856{ E7024 1
Q7 Xstr, Si, NPN 218396 (04713 |  2N3904 1
a8 " Xstr, Si, PNP 352146 |sosse| 352146 1 | M
L Q9 Xstr, Si, NPN 330803 [07263| MPS6560 | 1
R17 Res, met film, 2M +0.5%, 1W 354894 |80031] MF8C205 | 1
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8600A

REF
MFG MFG
DESIG FLUKE
FED | PART NO. [TOT|REC|USE
DESCRIPTION TOCK .
OR s¢ S SPLY OR QTY|QTY|CDE
ITEM NO.
CDE TYPE
NO.
R25 Res, deposited carbon, 10K +5%, %4W 348839 |TOYO | R25141035 | 1
R26 Res, deposited carbon, 2.2K +5%, %W 343400 |TOYO | R251-42225 1
R32, .
R33 Res, comp, 15K 5%, 4W 148114 01121 CB1535 2
3 {R37, -
R38,
R45, Res, matched set, 5 pe 354902 [91637 MEC 1
R46,
R47
RAD Res, comp, 240 +5%, UW 221895 101121 CB2415 1
R43 Res, comp, 150K +5%, YW 182212  |oi121 CB1545 1
. |R49,
RS89 Res, met film, 68.1K +1%, 1/8W 236828 91637 | MFF1-86812E | 2
R50 Res, var, cermet, SOK +10%, W 285122  [71450 | 360S500A 1
R51 Res, met film, 2.194K +0.25%, 1/8W 375345 [91637 IMFF1-82RI194P} 1
R72 Res, var, cermet, 20K i 10%, %W . 291609 |71450 | 360S203A 1
R75 Res, comp, 120K +5%, W 193458 01121 CB1245 1
R77 Res, deposited carbon, 62K +5%, %W 384904 |TOYO| R25146235 | 1
R79 Res, deposited carbon, 12K +5%, %W 348847 TOYO | R251-41235 1
R38 Res, met film, 59.0K +1%, 1/8W 261677 |91637 | MFF1-8593F | 1
U2 IC, Operational Amplifier 329912 12040 LM318H 1
Connector, plug/fiack, red 170480 |74970 105-752 2
Shield 7 388314 89536 388314 1
Receptacle, Amp MOD II 375329 |00779 858633 7
5
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B600A

REF .
MFG MFG
R DESCRIPTION stock | FED | PART No. |10 [Rec|use
SPLY OR QTY|QTY|{CDE
ITEM NO.
CDE TYPE
NQ.
OHMS CONVERTER ASSEMBLY 373845 |89536 373845 REF
{8600A—4004)
Figure 5-7
C3 Cap, mylar, 0.022uF +20%, 250V 369165 (25403 | C281A/A22K | 1
C8 Cap, cer, 33pF +2%, 100V 354852  |80031 [2222-638-10339] 1
CR2 Diode, zener 266601 07910 1N9S65B 1
CR10 Diode, zener 357848 12954 | 1Nas7s | 1
CR22 Diode, Si, hi-speed, switch 203323 103508 1N4148 1
K35 Relay, reed, SPST 357582 71707 UF40070 1
Q2,012 Xstr, Si, PNP 195974 104713 2N3906 2
Q3 Xstr, FET, N-channel 357905 21845 F2690 1
R19 Res, comp, 220 +5%, %W 147959 101121 CB22i5 1
R21 Res, var, cermet, 200 +10%, %W 285148 171450 | 36082014 1
R22 Res, met film, 2K +1%, 1/8W 335422 191637 | MFF1-8202F | 1
R27 Res, var, cermet, 100 +10%, %W 285130 {71450 | 360S101A 1
R28 Res, WW, power, 9.95K +0.1%, 5W 363275 ARC 160-9950-1 1
1DY
R29 Res, var, cermet, 50 + 10%, %W 285122  |71450 | 360S500A 1
R35 Res, WW bobbin, 13.5K +0.1%, 0.15W 363119 |54294 SP21 1
R41 Res, selected : 89536 1
R42,
JRog | Res, comp, 10K +5%, UW 148106 01121 CB1035 2
R48 Res, comp, 2.2K +5%, %W 148049  Jo1121 CB2225 1
R90 Res, selected i
R91 Res, met film, 4.22K +1%, 1/8W 168245 91637 | MFF1-84221F | 1
U1 IC, operational amplifier 357830 |12040 LHO042C 1
U3 IC, linear, operational amplifier 363515 {24355 AD30IAN | 1
Connector, plugfjack, red 170480  |74970 105-752 2
Receptacle, Amp, MODII 375329 {00779 8586303 8
Socket, IC, 14-pin DIP 276527 23880 | TSA2900-14W | 1 L

6/75 - 521
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REF
MFG MFG
DESIG FLUKE
FED | PART NO. |TOT{REC{USE
ESCRIPTION T .
OR DESCRI STOCK spr y OR QTY|QTY|CDE
ITEM NO.
CDE TYPE
NO.
INPUT DIVIDER PCB ASSEMBLY 397463 |89536 397463 REF
(8600A—4005}
Figure 5-8
CR13, _
CR18, Diode, Si, 150 mA 203323 |03508 IN4148 3
CR19
K2,K3 Relay, dry reed, SPST 3575827 [71707 UF40070 2
K4 Coil, reed relay 269019 71707 UesP 1
Dry reed, SPST 289850 {71707} 1289350 1
R4 Res, var, cermet, SK +10%, 14W 288282 |71450 3608502A 1
R6 Re, var, cermet, 500 +10%, %W 291120 71450 360S501A 1
R8 Res, var, cermet, 50 +10%, LW 285122 |71450 | 360S500A 1
RN3 Res, network, 5 pc 375105 01281 JF002 1
Connector, plugfjack, red 170480  |74970 105-752 2
Receptacle, Amp, MODII 375329 |00779 85836-3 9
R& J R4 J 1
L ] [ ] » [ ] - L [ ] . [ ]
RN3
L ] K3 ®
o K4 o
o Kx2 e
‘ CRI3 CRI9
O O
Jall
i
Figure 5-8. INPUT DIVIDER PCB ASSEMBLY
6/75 523
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REF
MFG MFG
POR DESCRIPTION stoox  |FED | parT No. |ToT|REC|UsE
SPLY OR QTY|QTY|CDE
ITEM NO. CDE :
NO. TYPE
DOU PCB ASSEMBLY —02 Option 366369  [89536 366369 1
{8800A-4005)
Figure 5-9
CL,C3 Cap, elect, 220uF +50/—10%, 10V 236935 73445 |ET221X010A5 | 2
Cc2 Cap, plstc, 0.022uF £10%, 50V 271577 06001 | 75F1R5A2221 1
C4 Cap, cer, 0.05uF +80/-10%, 25V 148924 132897 [5855Y5US03Z | 1
CR1 Rectifier, bridge 296509 [51605 FB100 1
CR2 Diode, zener, 5.6V 277236 07910 IN752A i
Qt,
Q2, Xstr, §$i, NPN 218396 04713 2N3904 3
Q5 -
Q3,04 Xstr, Si, PNP 195974  |04713 2N3906 2
R15,
R16 Res, desposited carbon, 1K +5%, %W 343426 TOYO R251025 2
R17,
R18 Res, comp, 4.7M +5%, %W 220046 |01121 CB4755 2
[RN1 Res, network 385930 [89536 | 385930 1
Ti Xfrm, power - 374652 89536 374652 1
U1 thru
U4.U10 IC, COMOS, dual 4-bit static shift register 340125 j04713 | MC14015CP | 5
Us IC, C-MOS, dual, type D flip-flop 340117  |04713 | MC14013cL | 1
U6 IC, C-MOS, NOR Gate 355172 04713 | MC1400ICL | 1
1U7,U8,
Uiz,
| U13, IC, C-MOS, hex, buffer/inverter 381848  [49671 | CD4049AE | s
: Ul4 -
i U9 IC, DTL, C-MOS, quad, bilateral SW 363838 49671 | CD4016AE | 1
|
‘ Uil IC, C-MOS, dual 4-input NOR gate 363820 49671 CD4002AE | 1
)
. Ule,
U17 Opto-Isolator, photo Xstr 380014  |89536 MCT2 2
Cable, flat 385922 J08261 |5112-00725X | 1
Socket, IC, 14 pin 276527  [23880 |TSA2900-14W | 4
Socket, IC 16 pin 276535 23880 |TSA2900-16W | 11

b-24 6/75
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Section 6

Option & Accessory Information

6-1. INTRODUCTION

6-2, This section of the manual contains information
pertaining to the options and accessories available for your
instrument. Each of the options and accessories are de-
scribed under separate major headings containing the
model or option number. The option descriptions contain
applicable operating and maintenance instruction, and
field installation procedures. Replaceable parts and
schematics for all options are given in Sections 5 and 7,
respectively.

6-3. CARRYING CASE (C80)

64, The Model C80 Carrying Case, Figure 6-1,isa
soft vinyl plastic container, designed for the storage and

transport of the 8600A. The case provides the 8600A
with adequate protection against normal handling and

storage conditions. A separate storage compartment is
provided for test leads, power cord, and other compact
accessories,

65. CARRYING CASE (C86)

6-6. The Model C86 Carrying Case, Figure 6-2,isa
molded polyethylene container, with handle, designed for
use in transporting the 8600A. This rugged case provides
the 8600A with maximum protection against rough
handling and adverse weather conditions. A separate stor-
age compartment is provided for test leads, power cord,
and other compact accessories.

6-7. FRONT PANEL DUST COVER
{M00-100-714)

6-8. The front panel dust cover is a molded plastic
snap-on accessory which fits over the front panel of the

8600A. The dust cover provides protection for the front
panel controls, and is useful when storing or transporting
the B600A.

6-9. RACK MOUNTING KITS
6-10. Introduction

6-11.  Three rack mounting kits are available for mount-
ing the 8600A in a standard 19-inch equipment rack. The
kits, listed in Table 6-1, provide the option of either offset
mounting (left/right), center mounting or side-by-side
mounting.

Figure 6-1. MODEL C80 CARRYING CASE
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Figure 6-2, MODEL €86 CARRYING CASE
6-12. Installation Procedure
6-13.  Installation instructions for each of the rack
mounting kits is given in the following paragraphs. Use
the procedure which corresponds to the model number of
the kit being installed.
6-14. OFFSET AND CENTER MOUNTING KITS
(M00-200-611 and M00-200-612)

a. Remove 8600A carrying handle by removing the

handle disc decals and the handle mounting screws.

b. Remove screw from rear of case and separate the
case from the 8600A.
c. Install the side mounting brackets, as shown in

Figure 6-3, and secure them to the mounting panel
using the nuts provided.

d. Insert the front of the 8600A case through the
opening on the back side of the mounting panel,

e. Install the handle mounting screws through the
side brackets into the handle mounting bosses.
Don’t over tighten these screws,

f. Slide the 8600A through the mounting panel and
into the case. Install and tighten the retaining
screw at the rear of the case,

6-15.  SIDE-BY--SIDE MOUNTING KIT
(M00-200-613)

a. Remove the carrying handles from both 8600A’s
by removing the handle disc decals and the handle
mounting screws.

b. Remove the retaining screw from the rear of the
cases and separate the instruments from their cases.

c. Install the center mounting bracket, as shown in
Figure 64, 4nd secure it to the mounting panel
using the nuts provided.

d. Install the clamp screw in the center mounting
bracket using the nuts and washers provided.

e. Insert the front of the 8600A cases through the
openings on the back side of the mounting panel.
Make sure the case’s handle mounting bosses are
inserted into the clamp hole of the center mount-

ing bracket
£, Tighten the clamp screw,
£ Install the side mounting brackets and secure them

to the front panel using the nuts provided.

h. Install the handle mounting screws through the
side brackets into the handle mounting bosses.
Don’t over tighten these screws,

Slide the 8600A through the mounting paré] and

into their cases. Install and tighten the refaining
screw at the rear of both cases.

Table 6-1. RACK MOUNTING KITS

MOUNTING STYLE MODEL NUMBER

Offset M00-200-611
Center M00-200-612
Side-By-Side M00-200-613

6-16. DELUXE TEST LEAD KIT {A80) "

6-17.  The deluxe test lead kit, shown in Figure 6-3,
contains two test leads with probes {red and black), and ¢
five pairs of universal probe tips. The probe tips include:
alligator clips, test prod tips, pin tips, banana plug tips, and
binding post lugs. A convenient plastic pouch is provided
for storing the contents of the test lead kit,
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Figure 8-3. RACK MOUNTING KITS, OFFSET AND CENTER MOUNTING
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Figure 64, RACK MOUNTING KIT, SIDE-BY-SIDE MOUNTING

on feature atlows current to be measured without breaking
the circuit under test.

6-21. Operation

6-22,  Use the following procedure for operating the
8600A with the 801600 probe:

a. Plug the 801-600 dual-banana plug into the MA and
COMMON INPUT terminals on the 8600A.

Figure 6-6. DELUXE TEST LEAD KIT (A80)

6-18. CURRENT PROBE, CLAMP-ON (801-600)
6-19. Introduction

6-20.  The Model 801600, as shown in Figure 6-6, is a
clamp-on current probe which is used to extend the current
measurement capabilities of the 8600A. The probe is
designed to measure currents of 2 to 600 amperes at fre-
quencies of up to 400 Hz with +3% accuracy. The clamp- Figure 6-6. AC CURRENT PROBE, CLAMP-GN {801-600)

64




b. Depress the AC MA pushbutton (FUNCTION)

c. Select the desired current range in accordance with
Table 6-2.

d. Clamp probe around current carrying conductor

to be measure,

€. Observe ac current reading in amperes on the
8600A readout.

NOTE

Clamping the probe around more than one
current carrying conductor at a time produces
a reading that is the vector sum of the currents
in the conductors.

Table 6-2. 8600A RANGES FOR CURRENT PROBE

1801-600)
RANGE CURRENT RANGE
SELECTED WITH 801-600 PROBE
2000 MA J00A to 600A
200 20A to 200A
20 2A to 20A

6-23. HIGH VOLTAGE PROBE (80K 40)
6-24. Introduction

6-25. The Model 80K-40 High Voltage Probe as shown
in Figure 6-7, provides the 1000X attenuation necessary to
extend the dc voltage measuring capabilities of the 8600A
up to 40 kV dc. A schematic of the 30K-40 probe is shown
in Figure 6-8,

6-26. Specifications

Overall Accuracy: 20kV to 30kV +2% (Calibrated

1% at 25kV)

Changes linear from 2% at 30kV
to 4% at 40kV

Changes linear from 2% at 20kV
to 4% at 1kV

Upper Limit:

Lower Limit:

Voltage Range: 1kV to 40kV
Input Resistance: 1000M¢$2
Division Ratio: 1000:1

8600A

Figure 6-7. HIGH VOLTAGE PROBE {(80K-40)

6-27. OEeration

6-28.  Use the following procedure for operating the
8600A with the 80K-40 probe:

a. Plug the 80K 40 dual-banana plug into the V-2
and LO INPUT terminals on the 8600A.

b. Depress the DCV pushbutton (FUNCTION)

c. Select the desired voltage range in accordance with
Table 6-3. :

d. Connect the common probe lead to a suitable

ground and touch:the probe tip to the circuit
point to be measured.

e. Observe dc voltage reading displayed in kilovolts
on the 8600A readout.

CAUTION

Before touching probe tip to a high voltage source,
always connected probe common lead to circuit
common. Removal of the probe common connec-
tion during 2 measurement may result in damage

to the 8600A.
R1 _
/ \‘_ -
PROBE |’ ‘
INPUT R2 | | TO=8600A
l : INPUT
|
- L —id
COMMON I \/

Figure 6-8. HIGH VOLTAGE PROBE, SCHEMATIC
65
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Table 6-3. 8600A RANGES FOR DC HV PROBE (80K-40}

RANGE VOLTAGE RANGE
SELECTED WITH 80K-10 PROBE
200 20 10 40 kV
20 210 20 kV
2 110 2kV

6-29. HIGH FREQUENCY PROBE (80RF-1)
6-30. Introduction

631. The Mode! 80RF-1 High Frequency Probe,
Figure 6-9, extends the frequency range of the 8600A to
include 100 kHz to 500 MHz for ac voltage measurements
from 0.25 to 30V rms. The 80RF-1 operates in conjunc-
tion with the dc voltage ranges, and is connected to the
8600A using a shielded dual-banana plug and an adapter.

6-32. Specifications

Voltage: 0.25V to 30V

Responds to peak value of
input. Calibrated to read
rms value of a sine wave
input.

Response:

AC to DC Transfer

Accuracy: Loaded with 10 megohms
+10%.
100 kHz— 100 MHz—
100 MHz 500 MHz
+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

105 pf
Maximum loput: 30 voits rms ac, 200 volts dc

Shielded dual banana plug
fits all standard 3%-inch dual
banana connectors.

Cable Connections:

Cable Length:
Weight:

Accessories:

4 ft.(121,% cm) minimum
31 oz. net

Ground lead, straight tip,
hook tip, high frequency
adapter

6-6

6-33. Operating Notes

6.34. The straight and the hooked tips supplied with the
probe are useful for making voltage measurements up to
100 MHz. For measurements above 100 MHz use the

high frequency adapter tip with mating connector and 50
ohm terminations.

635. The maximum input to the probe is 30V rms or
200V dc. These voltage limits may be used in combination
so that the ac component of an ac signal superimposed on
de level can be measured.

CAUTION

Changing the dc level of the input signal by more
than 200 volts will damage thie probe.

Figure 6-9. 8ORF—1, HIGH FREQUENCY PROBE

6-36. Operation

637. Use the following procedure for operating the
8600A with the 80RF-1 probe:

a. Connect the 80RF-1 shielded dual-banana plug
to the 8600A V-2 and LO INPUT terminals.

b. Attach the desired probe tip to the probe body.
c. Deptess the DCV pushbutton (FUNCTION)

d.  Select the 20, 200, or 1200V range. -

NOTE .

The probe loading error caused by the 1000MS2 o
input impedance on the 86004 200 mV and 2V
ranges can be corrected by placing a 10MS2 +5%
resistor across the dual-banana plug termindls.




e. Comnnect the probe’s ground lead to a suitable
ground when using the straight or hooked probe
tip. The ground clip is not required when using
the high frequency adapter with an appropriate
50 ohm termination,

f. Touch the probe tip to the circuit point to be
measured,
E. Observe the voltage reading displayed in volts rms

on the 8600A readoug.

6-38. Theory of Operation

6-39. A schematic diagram of the 8ORF-1 High Fre-
quency probe is given in Figure 6-10. Capacitor C1 is used

c1 R1 R3
{selected)

100pf 825K

INPUT

Figure 6-10. 80RF—1 SCHEMATIC

8600A

as a dc blocking capacitor, diode CR1 is used as a detector,
and resistors R1, R2, R3 and R;,, form a divider network.
During the negative half cycle of the ac input voltage, C1
charges through CR1 to the negative peak value of the
input signal. This negative charge path provides the zero
reference for the dc output signal. During the positive
half cycle of the input signal the charge on C1 is added to
the peak value of the positive input to produce a positive
peak-peak voltage at the junction of C1 and CR1. The
divider network scales this voltage to provide a d¢ output
voltage which is equal to the rms value of the input signal.

640.  Diode CR2 compensates for the noninearity of
the detectof,and R3 is a selected part having a value of
50k to 100 ke2,

6-41. Maintenance

642. PERFORMANCE TEST

643.  The low and high frequency tests given below are
used to verify the ac-to-dc transfer accuracy of the 80RE-1
High Frequency Probe.

6-44.  Low Frequency Response

6-45.  Connect equipment as shown in Figure 6-1 1,and
perform the following steps.

Dvm

CONNECTION “A**

AC SIGNAL
SOURCE
|
i
'
'
|
[
|
i
i
f
i
I
|
i
E 50 OHM P i
! FEED THRU
Ao 0TI =<

E 80 ARF-1

8NC ADAPTER

H{u
i
'
\

CONNECTION '"B*

Figure 6-11. LOW FREQUENCY RESPONSE CHECK

6-7
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646,

With equipment as shown in connection“A” ad-
just the ac signal source for an output of 3.000V
rms at 100 kHz as measured on the DVM.

In connection “B” with the DVM set to measure

V dc, observe a probe output of 3.15 to 2.85V dc.

Placing cables back in connection “A”, decrease
the ac signal source by 10 db {(0.95V rms).

Moving back to connection “B”, observe a volt-
meter indication of between 1.00 and 0.0V dc
(10 db down from 3.0V dc).

In connection “A”, decrease the ac signal source
an additional 10 db (to 0.3V rms) as indicated by
the voltmeter in its ac function.

Back to “B”, observe a voltmeter reading of .315
to .285V dc.

Return the ac signal source back to 3.000V rms.

Repeat steps a through g with frequencies of
500 kHz, 1 MHz, and 10 MHz,

High Frequency Response

647.

Connect equipment to the 80RF—1 probe as

shown in Figure 6-12, and perform the following steps:

6438,

649,

Set the ac signal source to 100 MHz with an out-
put level of 10 milliwatts as indicated on the power
meter. Ensure that the ac signal source has
stabilized at the 10 milliwatt output.

Observe that the voltmeter indication is between
0757 and 0.657V de, (0.707V dc corresponds to
10 milliwatts into 50 ohms.)

Repeat the above for frequencies of 200 MHz,
300 MHz, 400 MHz, and 480 MHz.

CALIBRATION

Should the 80RF—1 réquire recalibration, perform

the following steps:

Perform steps a and b in paragraph 644, with a
frequency of 1 MHz.~

Observe the de voltmeter; a reading below 3V dc
calls for a decrease in the value of R3, a reading
above 3V dc calls for an increase in R3. Resistor
R3 should be a 1/8W metal film type. In a probe
that is wbrking properly,a 30 k£ change in R3
will produce about a 1% deviation in the reading.

AC SIGNAL
SOURCE ovM

i POWER
: METER
!
| "
{
]
|
i
i
]
1
1
1
E PROBE y
i 80RF1  GENERAL RADIO
i TYPE 874
! TO
5\ TPEN FEMALE y

GENERAL RADIO 50 OHM TEE

TYPE 874

TYPE N MALE

THERMISTOR
TO MOUNT

Figure 6-12. HIGH FREQUENCY RESPONSE CHECK
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6-50. HIGH FREQUENCY PROBE (81RF)

6-51. Introduction

6-52. The Model 81RF High Frequency Probe, Figure
6-13, extends the frequency range of the 8600A to include
100 kHz to 100 MHz for ac voltage measurements from
0.25to 30V rms. The 81RF operates in conjunction with
the dc voltage range, and is connected to the 8600A using
a shielded dual-banana plug and an adapter.

6-53. Specifications

+1 dB from 100 kHz to 100 MHz

25V rms to 30V rms (operated
into a 10 M& input resistance
voltmeter). Peak responding
calibrated to read rms value of
a sinewave.

Transfer Accuracy:

Voltage Range:

Maximum DC Input: 350V

12MS2 shunted by ~ 15 pf
maximum

Input Impedance:

654. Operation

655. Use the following procedure for operating the
8600A with the 81RF probe:

a. Connect the 81RF shielded dual-banana plug to
the 8600A V- and LO INPUT terminals.

b. Attach the desired probe tip to the probe body.

c. Depress the DCV pushbutton {(FUNCTION)

d. Select the desired voltage range.

€. Connect the probe’s ground lead to a suitable
ground.

f. Touch the probe tip to the circuit point to be
measured.

£ Observe the voltage reading displayed in volts rms

on the 8600A readout.

B600A

Figure 6-13. HIGH FREQUENCY PROBE (81RF)

656. BATTERY PACK, OPTION —01
657. Introduction:

6.58. The Battery Pack provides the 8600A with the
capability of operating as a portable (battery-operated) in-
strument. Four nickle cadmium (Ni-cad) batteries allow,
typically 8 hours of portable operation before recharging
is necessary. The batteries are recharged by connecting
the 8600A to the ac power line. If desired, the 8600A
can be operated during the charging process, however, the
charging time will be increased.

6-59. Specification

6-60. The specifications for the Battery Pack are given
in Section 1 of this manual.

6-61. Operation

CAUTION!

Damage may result if alkaline, zinc-carbon, or
mercury batteries are charged in the 8600A.

6.62.  With a fully charged battery pack, the 8600A can
be disconnected from line power and operated for typically
8 hours, as 2 portable instrumnent. When the display digits
are too dim to read, the battery pack should be recharged
by switching the POWER switch to OFF and connecting
the instrument to the ac power line. The total charge time
is approximately 16 hours. If desired, the 8600A can be
operated during the charging process, however, the charge
time will be extended to approximately 43 hours.

NOTE

Battery manufacturers recommend that Nicad
batteries be recharged at least every 90 days. '
Storage temperatures below +25 °Care
recommended,
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6-63. Theory of Operation

664. The 8600A equipped with the battery pack option
(—01) uses the power transformer configuration shown in
Figure 7-2 and the battery power supply pcb shown in
Figure 7-6. With the POWER switch in the ON position,
the batteries are connected to the input of the battery
power supply pcb, a de-to-de converter.

6-65.  The +5 volts from the battery is applied to the
primary windings of T201, causing transistors Q201 and
Q202 to alternately conduct. The alternating current in
the primary windings is stepped up by the secondary wind-
ing and applied to a bridge rectifier consisting of CR203
through CR206. The two halves of the rectifier output are
applied to a dual track voltage regulator U201. The result-
ing +15V and —15V power supply voltages provide the
operating power for the instrument.

6-66, Maintenance

6-67. INPUT POWER

6-68. The 8600A—01, in addition to battery operation,

is capable of operating from either 100, 115, or 230V ac,

50 or 60 Hz line power. Before connecting the instrument to
tine power, check and, if necessary, use the following pro-
cedure to prepare the unit for operation at the local line volt-

age:

a. Remove the phillips screw from the rear of the
instrument,
b. Remove the case from the unit by pulling it straight

back from the front cover.

c. Locate the Battery Power Supply PCB Assembly
(See Figure 5-1) and determine the size of the large
capacitor C201 on the pcb (See Figure 5-5). The
relationship of this capacitor to line power is as
follows:

1. 50uF-115Vac 60Hz
2. 66uF-100Vac 50Hz
3. 2.8uF-230Vac 50Hz

d. Instail the appropriate capacitor. The capacitors
specifications and John Fluke part numbers are
given in the Lists of Replaceable Parts, Section 3.
{Battery Power Supply PCB Asseinbly).

e. Install the unit in its case and insert the phillips
SCrew.

6-69. CHARGING NI-CAD BATTERIES

6-70.  With regard to the charging of nickel-cadmium bat-
teries, there are some phenomena which should be considered.
For instance, charging Ni-Cad batteries with cell case temper-
atures above 25°C will cause the cell’s charge capacity to de-
crease. The decrease in capacity is linear from 100% of

rated capacity at 25°C to only 60% of rated capacity at 50°C,
and as low as 45% at 60°C. Cell case temperatures typically
run from 5°C to 10°C above ambient temperature during
charging due to heat dissipated by the charging circuit.

6-71.  Charge capacity may also be affected by a cell’s
charging-discharging routine, due to a memory-type phenom-
enon. For igstance, if a Ni-Cad battery packisusedina
daily routine where it is allowed to discharge by onlty 30%
before being fully recharged again, it will eventually become
a battery pack capable of delivering only 30% of its rated
capacity. To return such a battery pack to its rated capacity,
connect an external load which will discharge the battery
completely at a rate equal to its capacity divided by 20. For
example, a pack of four series-connected 1.2-volt cells having
individual capacity ratings of 3.5 ampere hours should be dis-
charged at a rate of 3.5A + 20 =.175A. This requires a load
resistor of 4.8V <+ ,175A = 27.5 ohms (approximate) with a
power rating of at Ieast (4.8V) (.175A) = 85W._ (A 2-watt
carbon composition resistor is suitable.)

6-72.  Allow the battery pack to discharge for 30 hours,
then charge the battery pack at twice the discharge rate for
20 hours. (In the example, the charging rate would be 0.35
amperes at 4.8 volts)) When charging is complete, discharge
the pack at the capacity-divided-by-20 rate for 30 hours, then
recharge at twice the discharge rate for a period of 20 houss.
The battery pack should now be restored to its rated capacity.

6-73. BATTERY REPLACEMENT

6-74.  Use the following procedure forremoving and
replacing batteries:

CAUTIUN!
Do not attempt to charge alkaline, zinc-carbon
or mescury batteries in the 8600A.

a. Disconnect line cord. Remove retaining screw at
rear of instrument case, and remove instrument
from case.

b. On the underside of the pcb, remove the two

threaded bolts securing the battery holders.
c. Remove the holder tops and batteries. b

d. Replace the batteries with 1.2 volt nickel-cad-
mium batteries (JF Part No. 346924). Install
the batteries in the direction indicated by the
polarity markings on the battery holder.
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Table 6-4. DOU DATA IDENTIFICATION

DOU DATA NAME bou DOU DATA NAME REMARKS
PIN NO. .
+5V 11 A LOGIC RETURN BCD BIT
BUSY ELAG 2 1B ARM ENABLE WEIGHT
POL FLAG 3 C ARM INPUT w=g8
BUSY FLAG 4 { D FREE RUN X =4
(8800A) POL FLAG 5 E NOT USED Y =2
OVERLOAD @ 6 | F ¢ RANGE CODE 71
RANGE CODE b 7 H a RANGE CODE
'S 8 J X6 4 BITS
Y6 9 K Z6 LSD (8800A)
Wws 10 L Xb 4 BITS RANGE CODE
Y8 11 M Z5 LSD (8600A) p b .
W4 12 N X4 4 BITS
Y4 13 P Z4 45D
W3 14 R X3 4 BITS ;EOQ (0) ? (1]
Y3 15 S Z3 35D
wz 16 T X2 4 BITS 20K 0 ! 1
Y2 17 U zZ2 25D 200K ! 0 0
(GND) W1 18] v X1 (GND 4 BITS MSD 2000K 1+ 1 ] 0 | 1
(GND) Y1 19 | w 1 ONE ACTIVE 20M2 L 110
20 X NOT USED
21 Y NOT USED
NOT USED 22 Z NOT USED
6-75. FUSE REPLACEMENT 6-82. Operation
6-76.  The input power fuse F1 is located on the interior 6-83. DOU DATA IDENTIFICATION
of the instrument near the power transformer. If replace-
ment is necessary, use an MDL 1/8A (slo-blo) for battery 6-84.  The data available at the rear panel DOU connector

powered instruments,

CAUTION!

Line potential exists on the fuseholder whenever
the instrument is plugged into the line.

6-77. DATA OUTPUT UNIT (OPTION —02)
6-78. Introduction
6-79.  The Data Output Unit (DOU) provides digital

measurement information to a rear panel output connector
for use by remote display instruments or data printers. The
output data is in parallel bed format and is compatible with
the Fluke Model 2010A Digital Printer.

6-80. Specifications

681.  The specifications for the DOU are presented in
Section 1 of this manual.

6/75

is listed in Table 6<4. The connector pin assignment and
logic level requirement for each signal is provided.

6-85. DATA UPDATE

6-86.  The DOU output can be updated by an external
command (ARM ENABLE, ARM INPUT) or ailowed to up-
date automatically (FREE RUN]) at the end of each new
8600A measurement. A logic level 1 (+4.75 to +5.25V)
applied to DOU connector pin D will cause the data on the
connector to be updated 2.5 times each second. The data

can be updated by an external command by applying a

logic 0 (0.0 to +0.4V) to pin D, a logic 1 to pin B (ARM
ENABLE) and a positive trigger pulse to pin C (ARM INPUT)
each time the data is to be updated.

6-87. BUSY FLAG

6-88.  The updating period of the DOU is signified by the
BUSY (pin 2) and BUSY (pin 4) outputs from the DOU.
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During this period the data on the cutput connector pins
will be changing to reflect the updated input. Either the
positive true BUSY or negative true BUSY flag can be used
to inhibit the data recording instrument during this time
period.

6-89.

690.  The polarity of the dc voltage input to the A-D
Converter determines which polarity sign will be presented
at DOU output pin 3; pin 5 provides POL in Model 8800A
only. A positive dc level at the converter will cause DOU
output pin 3 to go to logic 1 and pin 5 (8800A) to go to
logic 0. A negative converter input will cause the opposite
logic level output from each pin.

691. OVERLOAD INDICATION

POLARITY FLAG

692. The DOU provides a single-bit output indication
of a display overload condition. When the digit count exceeds
the display capacity pin 6 of the DOU output connector
changes from a logic 0 to logic 1.
693. RANGE CODE
694.  The instrument range is presented in a three-bit
bed format at DOU output connéctor pins H, 7, and F. The
output code representing each range is presented in Table
64,
695. DISPLAY DIGIT
696. The numerical value of each digit of the instrument
display is presented in a four-bit bed format at the DOU
output connector. The connector pin assignments for each
significant digit of the display are provided in Table 64. The
most significant digit (DOU connector pins 18,19,V,and
W) needs only one active bit to represent the two display
digits, 1 or 0. The three remaining bits are connected to
ground in the DOU and, in most cases, the corresponding
bits in the remote display unit must also be grounded to
represent a logic 0.
6-97. DOU INTERFACE CABLE
698. A mating DOU connector is supplied with the
DOU option for fabrication of a custom interface cable. Use
the following procedure when constructing the interface cable.

a. Assemble the following equipiuent:

1.  Teflon or vinyl insulated wire, 26 gauge, 31
pieces cut to the desired length.

6-12

2.  Sleeving, # 16 for viny! wire, or # 18 for
teflon. '

Rosin core solder, 60/40.

hall

Wire strippers. 1
5. Soldering iron, pencil-type (45 W max.)
6. DOU mating connector.

7. Mating connector for interface instrument.

b. Strip one-half inch of insulation from the DOU con-
nector end of the wires and tin each wire.

:
i
1
1l
i
Rt

c. Cut 31 pieces of sleeving one-half inch long.

d Place one piece of sleeving over each prepared wire.
e. Solder a connector contact pin to each wire.

f. Stide the sleeving over each solder connection.

£ Insert one connector contact pin into each DOU

mating connector position corresponding to the
desired data output.

h. Prepare the mating connector for the interface i
instrument. Ensure that the data line connections, '
at the interface instrument mating connector, place
the DOU data on the correct pins.

6-99. Theory of Operation

6.100. The DOU receives four lines (W, X, Y, and Z) or 5

data, in character serial format, from the instrument; each iE

line containing eight bits of data. The data lines are

sequentially gated, by four successive strobe 5 signals, across

an isolation circuit to a series of shift registers. The data from

the shift registers is applied through inverting amplifiers to

the DOU output connector. A schematic of the DOU circuitry

is provided in Figure 7-7.

6-101. The external trigger synchronizing circuit produces

an enabling signal that allows the shift registers to accept

new data. When a logic 1 is applied to the DOU contiector

pin D (FREE RUN) the sync circuit will enable the shift
registers to update the data with each new input from the
instrument. By applying a logic 0 to pin D and a logic 1
to pin B (ARM ENABLE), a positive trigger at pin C (ARM - ¥
INPUT) will cause the sync circuit to enable the shift regi-

sters for the first complete data input that occurs after the
arm-input-trigger.
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‘ Section 7
jl, IR . M A
7-1. This section of the manual contains generalized Lists of Replaceable parts contained in Section 5. The
user information as well as supplemental information to the following information is presented in this section:
TABLE TITLE PAGE
7.1 List of Abbreviations . . . . . . . . . . . . . . . . . . 12
7-2. Federal Supply Codes for Manufacturers . . . . . . . . . . . . 73
7-3. Fluke Technical Service Centers . . . . . . . . . . . . . . . 17
7-4. International Service Centers . . . . . . . . . . . . . . . ., 77
7-5. Sales Representatives-Domestic . . . . . . . . . . . . . . . 78
7-6. Sales Representatives-International . . . . . . . . . . . . . 79
. f
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Table 7-1.

LIST OF ABBREVIATIONS AND SYMBOLS

A or amp
ac

af

a/d
assy
AWG
B

bed

°c
cap
cow
cer
cermet
ckt

cm
cmrr

comp
cont
crt
cw
d/a

dB
dc
dmm
dvm
elect
ext

°F
FET
ff
freq
FSN

GHz
amv

and

ampere

alternating current
audio frequency
analog-to-digital
assembly

american wire gauge
bel

binary coded decimal
Celsius

capacitor
counterclockwise
ceramic

ceramic to metal{seal)
circuit

centimeter

common mode rejection
ratio

composition
continue
cathode-ray tube
clockwise
digital-to-analog
digital-to-analog
converter

decibel

direct current

digital mulfimeter
digital voltmeter
electrolytic

external

farad

Fahrenheit
Field-effect transistor
Hlip-flop

frequency

federal stock number
gram

giga (10%)

guard

germanium

gigahertz

guaranteed minimum
value

ground

LED
LSB

LSD

NC

{—} or neg
NO

ns

opnl ampl
p

para

pcb

henry

heavy duty

high frequency
hertz

integrated circuit
intermediate frequency
inch (es)

internal
input/output

kilo {10°%)

kilohertz

kilohm(s}
kilovolt{s)

iow frequency
light-emitting diode
least significant bit

least significant digit
mega (1 of }

milli {107}
mitliampere(s)
maximum

metal film
megahertz

minimum

millimeter
millisecond

most significant bit
most significant digit
mean time between
failures

mean time to repair
rmillivolt{s)
multivibrator
megohmis)

nano (10°%)

not applicable
normally closed
negative

normally open
nanosecond
operational amplifier
pico {10717}
paragraph

printed circuit board

pF

pn

{+) or pos
pot

pp

ppm
PROM

psi
RAM
rf
rms
ROM
$ Or sec
scope
SH

Si
serno
sr

Ta

th
tc

icxo

tp
uorfl
uhf

us or s
uut

var
vco
vhf
vif

xfmy
xstr
xtal
xtlo

picofarad

part number

positive

potentiorneter
peak-to-peak

parts per million
programmable read-only
memory

pound-force per square inch
random-access memory
radio frequency

root mean square
read-only memory
second {time)
oscilloscope

shield

sificon

serial number

shift register

tantalum

terminal board
temperature coefficient or
temperature compensating
temperature compensated
crystal oscillator

test point

micro {107}

ultra high frequency
microsecond(s) (10°%)
unit under test

volt

voltage

variable

voltage controlled oscillator
very high frequency

very low frequency
watt(s)

wire wound

transformer

transistor

crystal

crystal oscillator

ohm{s)

micra (10°8)

LA
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Section 8

Schematic Diagrams
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85 Battery Power Supply PCB Assembly (Option —01) . . 8600A-1006 8-13
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:
600A
;___TNEIngE;E‘B_%BAQ%gAﬁ“____1 it A
B> B> = |
&) 1wvoc ApT I A3 A4 AR5 RE R7 g?s I |
-~ 0.022M  §K 900K 500 0K 50 I 1
@) reovoc ADE —= DTSN
@ roovoe apT  AELAY CoM  F——S>E ) q G| 1
| cria g [} yo cRok [ 1-Fus P0K | F7ia gg},‘?l |
FROM U e ) ) ! |
FIN 4 y 4 P
FROM U_Of_._t3§\d AN >4
PIN 5 - . | i L
e CEWNE
A RIZ- 100K 11_ 9 \ 2 ﬁ?égﬁ 3 7 7 { -%l ST onmT
I P Pl IASVARN = AN 2 R
¢ | N e mNT T T ‘
€I o | IS o 2 3 7 /u !
! !
: FROM Q2 !
vn Sia 348 y "%?7 ‘ . EMITTER
INPUT HI SIC ) S309 J
! *
i— c3r i S50 SEC
T A o
' 1 cas ? 554 2 = T
T47aF — WAV
RYY S4B 34C car
534 =
-1 b 1’0— - | o4
INPUT LD ——AAN g b 2 % i ‘
JooK | " ac comv rPos_seooa-4003 |
Vv { SEE SCHEMATIC @&800A-10038 | o .
s 10/ 10 e
| %{>2-Ac conNv QUTRUT AE —<Ié0_
! s 2 _| mEt
S>Loacv i <2 |
ALT 1 _e<|
CURAENT oS00 From us PN 1 23> eov RANGE 5V _6<é_ +18
INPUT  HI ( ‘ ™
:?" /5' FROM US PIN 2 1-2>% 200V RANGE “15v —7<@ -5
A4 I 3
: 90 FrROM U9 FIN 7 b—L>L 12001 RANGE 6—5<<ﬂ—_%
) D, AR
a5 Lt 00.h
»BY 1Y RELAY COM
cRI § <RI0 KCAS 1
470K RI6 - RCR2 o35
] 0.8992 Kl | 10
]
At g8
CRZ X 4roxs KOO —'\Rf\%—@>
220 TO INPUT DIV . x
CURRENT mcld PCB FIN T ’
INPUT  LO e i
T2 | +5Y
rnc_neo_ v F76
L2 10K
"%
Co S8, | b — 2 ) . _
B> 8/ T # v @ Lic] é ) TG AC CONV PCE FPIN 5
1 X TO AC LONV PCA PIN £
EHEs 52 : o <. _'fé] &l 1D NPUT DIV FCB FIN 9
B> 51 s3C 7] = 15| 7% O INPUT DIV FCB PIN &
B> o | Y6 e E ug Z——— 70 AC CONV FOB PINS ¢ OWMS_COVY AN !
Z
—=4 ocicallz ‘ Row iz
5% 45 — 3PDT 2. P S
‘ _ S
e &
+5V
— ShRRER
S8 ZiptReuas
“ oy
;> 59 o) S "z
o] 3 I ('T: sT2 v
SI0 felsrs 2
=4 fr e
- @E=E> St sac ssc - 100 “_;35 :g
7 e %
e S0 > A
@ 843 o /_ /_ /_ o AVA _W__ —_— +51 3: e S i1 1/ — T
w2 ATEL
wee T e || [T VY VoY 2 I e
[>T s a e o § Tay v v o
I oy ww 9 w &3 sgg - > 2z
o b I AL S
SieA [ <
L 5 k3 s
h_ | 484 g 5 § % w —<<—<|
d
| S § ¥ ‘<|
rROM PN 3 BATT ¢ | 5 I v S
PwR SPLY FCB | DISPLAY PCE 8600A-4002 o
SEE SH 2 | SEE SCHEMATIC 86004-100Z x <
_____________ JR— |
8-2




8600.

T oHms conveRTER PcE 8sooA-a00a

SEE SCHEMATIC S88004-1004 oy e NOTES:
*’5"ﬁ<é‘l t o ® INDICATES ELEMENT OF RESISTOR NETWORK FA
- OO w5y 2. & DENOTES SCREWDRIVER ADIUST.
- ! 3. UMLESS OTHEAWISE SPECIFIED ALL RESISTANCES
‘5_2<é_§|7 ARE IN OHMS  AND ALL CAPACITANCES ARE N
] | MICROFARADS.
¥ (LB nrar com B> INDICATES ELEMENT OF PRECISION RESISTOR .
i oD, NETIWORK AN 3.
- _<<, 1 FROM U9 PINT 5. R17/4,'\4211_00 COMMON *LOG/C COMMON
: onms N S8 i
- amlT | FROM FROM FROM 6. REF ASSY DWNG SGOOA-4001 ¢ 85600a-4011.
&
- — i - = bt us A O OENOTES  CALIBRATION  ADT FOINTS .
8 SEE SH 2 FOR LINE ¢ BATT PR SUPFLY.
RS .
. 0
-
2
. O
470K
sz | AN
02271
AE2
1 ﬁ 27M
il
|4
£or—o o -5V oy
i
@_HELAY com 5V
| .
| 5 R4
W) H C26 22K
-rgv 6"0 7
- &
™) A-D TP
< 2 . 3| ve —1s
T | vz 7
i )
i FIN 40 c27, iy
. 05 -
- ) : -5y
) +H5V a ]
A57 CRi4
L soo , y o 15
AP0 SR6S
- A6 806K 251K
Asa SEL
22K
A7/
RE2 0—I +5V &K g
F 5K o oy il
1 604K
q RES 72}
] » oK wz
A&7 - owan i
. 7K L4,
mer 2 Gt ar
! S
)
15 M
HIGHEST REF DES USED|REF DES NOT 1SED
L339 C3L-38
CRZ7
- Jt
o4F EIAEEE
R 0%
L1z
— ¥ I
—_t VT AN
—t V3 AV J!
—tlWs ANy, i
—ils vy FROM T/ { 0
—_ r;ur FEor .1V ’__l 8.1
=l 7 | pou comvecron
sl s |74 AN P SOCKET
L
=K
2| 5
i M 2
— | i2-13
S SE———
—
e S FIGURE 8-1. {10f2) FRONT PANEL AND MAII
- PCB ASSEMBLY (8600A-1001)
8-




3600A

Il_ersr: COMPONENTS I cRZ3 CAZ
LOCATED ON FWAR SFLY | = = -
| Fca BEO0A-4006 @ @

c2of t

' |
]
|
[

+51

L‘) SISF h

goﬁN

O R O N It |
YEL = 5L IN 5V QUT —<e4 15V '
15y OUT —<€%-15v

§ N
CR204 ) \BATTERY POWER SUPFLY PCB<5< 57

tﬁGOOA 4"%60 SEE SCHLMATIC

BATTERY  POWER SUFFLY

it
i




8600A

NOTES :

i UNLESS OTHERWISE SPECIFIED ALL  RESISTANCES
ARL IN OMHMS  AND  ALL CAPACITANCES  ARE v
AMICROFARADS

2 L eaRrn grouno

3 ¢ ANALOG COMMON * LOGIC  COomMMON

4. REF ASSY OwG EESOOA-JOG# £ B600A4-30+¢

5. SEE SH t FOR AlLL OTHER MAIN  PCB CKTy

. T .

l {5V

: T

220

CRIOF
J:" e

220

-5V

ORN

CRIO2 / o Y
ioe l -
N VOLTASE N
CI03 ALEL LATIA) cro
YEL, 2000 3 I o
\ L

LINE ONLY POWER SUPFLY

(I} gyt U o e gyt

TO Jt FPINS 10 €1
SEE SHT ¢

UEE THELT 4 PR RENS KR,

FIGURE 8-1. (2 of 2) FRONT PANEL AND MAIN
. _ PCB ASSEMBLY (8600A-1001)

8-5




i00A

+3
A
TROBE |
FROM U8 FIN 17 =h STROB, @ @36 ——
STROBE 6 @s €
FROM US FiN 20 >t ?J) 0%4
STROSE 4 @3
FROM U8 PIN |9 i3 e
STAOBE 2 ‘ @3l
7RO
FROM U8 Piry 18 12 &,
8 £ o, 7 @22
RO,
FROM UI6 FiIly & 2, OTROBE O,
oPL :
FHOM U8B PIN 9 >l ;
L R85
ssos
*51” g 5 i .
LOBIC COMMON —}ﬁ
5
1] /]
FROM U8 FIN 38 ———>~>-2 r s 7
'Y 12
FROM U8 PN 35 — % A wo —
w 2
FROM UB FIN 34, LN £ s
FROM US FIN 37 s £ 7 5
‘ °
FROM UB PINT r 2 [
w2
: chs
&
FROM US FIN &7 g, ANN 20MO i
ANN 200 A
FROM U8 Pires ——>1 S
&
cr4




8600A

CKT 1 S/IDE L00E PCH

DIAGRAM  SHOWING
CONNECTAR  NOS.

1_
-é_
[ (%42 (7% i (%52
13 L 3w orls 2 p0”ls ] T
: " - a7 nE |7 £ |7
L = ' ]
. 0 o |2 Y a2 a2
L_a) Ll
PR i PR I i a1 G I
Ll Ll
art | PN wmd | A 37
i Ll IZ3 Ll 14 Ll 4 Ll
e s & R w2 a p il
i » ol
(=3 o =c el o ."c fie] =|.c el ° =C i<}
i _—+ a2 ko o PRI = 2.2 b2
L)
3
a2
S ann—E
E 2
Lann—2
) VY
2] a5
Sl Ann~4E
B AL
ANZ
' RESISTANCE
VALVES FOR ANE
; PN VaLug
7-10 648 Al
(- 611 68 V- 8
5-i2 68 ! & DISPLAY  SEGMENTATION
| 4-i3 68 <+ & _
i 3-14 [1a] D /.s .r/ /:
2-15 65 .
| 8-0 68 )
I 6= 270
NOTE : J
LOUINLESS OTHERWISE SPECIFIED ALL RESISTANCES
E— ARE 1IN OHMS .

2. AEFERENCE  ASSY DWG 860044002,

FIGURE 8-2. DISPLAY PCB ASSEMBLY
{8600A-1002)

8-7




+/, F_,V
c6
025
N "——{(—?7
ol c2
- AR7H —_
05 BE=-15pF 1t ;
o ACY N | 270K o c5 '
FROM S24 COM 2 1—1 S oy o 15pF
RI7 Jr ‘
2/ 7 . o[ '
S| ve DE———
i i
R R Y |
% &8.1 ‘
: _ R7Z +— !
» 206 | @) A K
CRI7 OFFET “L 025
‘& ADT 15V :
I8y
FROM ANALOG COM —%ﬁ
FROM 15y PWR SPLY —S—3>8——3+15V
FROM 15V PwiRt SPLY —L3>T——-15V —o 7o
200
s K7
A L
e
F200q e
3= oo —
.W
FROM RELAY COM —2 < +
€33 K6 . :
o5 B E
'
v :
RANGE |5

FROM UP FROM UP FROM /S .
PIN | PIN 2 PIN 7 ) l




g

E cL

BG6OOA

NOTES :

L UNLESS OTHERWISE SPECIFIED  AlL RESISTANCES ARE

N OHPIS AND ALl CAPACITANCES ARE iN MICROFARADS.
= F/VvE PC mMATCHED RES/ISTOS SET.

3 N DENGTES SCREWOANVER ADTUST.
4. REFERENLCE ASSEMBLY DwGa B86O0A- 4003
5. ¢ ANALOG  COMMON

6. O DENOTES  CAL/IBRATION ADJ  POINTS.

RIGHEST REF DES [REF PES NOT USED

Cc34 <3,4,8,21-2)

[

CE17 CRiI-46-10,13 -15

kS Ki~5

R8s LI
71,73 7476 5 50.87

== Qaz -6

L2 Ui

ons  ag a7 :
ot ANA-
cRt CRIZ ¥
g g Ra9 43
- 26 L L9V 500, 68K 150K P o
E’q Y. RE0C—L5T AN AN > 7O S2C NC
: 50 S AL COwY
-5y ols 1+ ouTPUT
5.6 T ceo crq
AR5/ a7 T 47
R46 > 2.18dK
498, 9K
NS \Y
I8, 2.2 pF V
L___{(__‘M__4 +/ 5
cQ ® 1.9 S0KHz 5;05
7 pf )\I‘ ADT E Py
H_ 1P 50M. cre 62K
@ x 25T 4] BE=1.5pf 08
1
o L7- BTO
@ cr 10 pF 12K
AAN
mi7 = Ra7 B==
55./5K 4. 787K y
AAA,
Rz5
1 o o tles e
cI7 330 32370
A8  400pf
eg0 [E=
y cis
=ik 3I9
ol
o10Cpr A0
/0
FROM 810
820 NoO.

FIGURE 8-3. AC CONVERTER PCB ASSEMBLY
(8600A-1003)

8.9




JOA

sy — 2> ey
sy —L2 30 ey
ANALOG  COM, ——— 2

&~ B OHMS IN

A-D & OHMS
cony  INFUT

10

¢

+5
15
Qi2
A48
32K
Ad2
fOK
7
T7
FROM QI3
DRAIN

A9

oK




8600A

NCTES:

[ UNLESS OTHERWISE SPECIFIED ALL RESISTANCES ARE IN OHMS
AND ALL CAPACITANCES ARE IN MICROFARADS,
2. (§) DENOTES SCREWDRIVER ADJUST.

3. = B> racroRr SELECTED vALUE.
4. @ANALOG COMMON

O DENOTES CALIBRATION ADJ  POINTS.

IS

. REFERENCE ASSY OWG 8600A-2004

On

5 : 022
- \\]-7 19K
= . ®l 40T PR
. ARZ AR : A 7O S50 COPMMON
; AI9 R27 A28 O
220 100 PO5K
Vs AESISTOR 15 AN
'ELEMENT oF RES
=5 | je rwosnc v onl
& Liweus DviDER o |
i S |+oma | g6c0a-a005. ‘
l ADT 4l 5 4 [ 3
AAN—CEES >—-'\N\r—<é—9l P
A21 R90 | A20 !
i 200 ROK
! = [ !
@ 108900
- ADJT
AAN— AN :X‘A o./ o
A2E oy R29 |
2K B> 50 . crR2
? 1
. £2
]
CRAZ
1
2 /
% ? / '
FROM FROM

RELAY COM UP PINT

FIGURE 8-4. OHMS CONVERTER PCB ASSEMBLY
{8600A-1004)




DA

0 U8 3
PIN £ LOW BATT
IND

f—y L2
v FOerraaaa f
b N
o204 1+
22
R202
LEK
-3
Qéoe
F £
LOGIC COMMON %ﬁ
i
ANALOG  COMMON %}5—‘17 1
Fe8 A4
ceol L > RE0 !
BT 3 i
SISF cormmon—3.




R207

A205
Ix

+5Y OUT 7
Tl — v 510

-15¢ oUT & ]
<— =I5V

NOTES:
! UNLESS QOTHESW/ISE SPECIFIED ALL RESISTANCES ARE W ONMS
ANO  ALL CAPACITANCES ARE IN MICROFARADS .

8600A

[ CAPACITOR VALUE SELECTED FOR AC LINE VOLTAGE (V- e. N5, 230, etc).

3.
4. %7 ANALOG  COMMON

AEHEST REF DG3

[REF BES WNOT uae_n_l

C 205

Chk?206

CR204,202

L 201

Q202

R2OSD

203

T 201

(rzo)

REF ASSY DWG BCOCA- 4006
+ LOGIC COMMON

FIGURE 8-56. BATTERY POWER SUPPLY PCl

ASSEMBLY, OPTION —01
{8600A-1006)




Q%RT oF
326245
3 P3 ‘
r“W 4 [E>
| Ei:>§33r< ;
l W -
GUARD 1 3 Ti ’_"A?‘_;:\K_- .
. 2z
FROM | " l [ D 10K 7 J‘Li? e .
7V RMS \ 15 % —— — =t — A —
SECONDARY 1§ | ! b - ' 5 T
vt ol N i ! L]
| ! crz L At ear I [i*i e _2‘*5__“
| I ‘l-l T 210/' v I s o :
4] :
| | ! T
I [TH I T
? l ! i 1 —
1 ! | 14 ]IS
| | | L BEERE
| :
| | | i
| 1 sy I
| |
S T T T T T 1
|
| ) '
%
RG l | 0 l
oT 8 l . 2ru)s |
I ¥ 4"
sz 1 7 _ 2 R un . T
| p£ o 1) A L] i e
l |1| IS 12| 14 Qi | @ 100K,
] 1 3lz] ._]E : s : 11:5 a® i
)
| _]Tsi i juie
(@HOY 7 ris \T | e
10aiC SUPPLY 10] 1z —A—IT | C 4@} 33K ‘
LWC(;EQQLY I 8 {——o—t 7 i A o i
Hi6 H {| @ “us — | ]
=(I8) " 5|9 ] [[e} t :
I 12 | ¢
v{4 o 8 2 Qz t
“) ! * Q z I [E>5 00k ;
I 4 i n o+ 1
x(z) | [ — 3 A R !
] 3 UF7 i
| i
w(l) { 2 oY = Rit G[ ! 5 |
2 SSEEE——"V VL - C
| ik R';g . 7M B> 33K i
! 1 ) :
1 i ,
| / '
NOTES &

UNLESS OTHERWISE SPECIFIED;
I. ALL RESISTANCE VALUES

IN OHMS,TOL £5% .

2, ALL CAPACITANCE VALUES IN MICROFARADS.
B>UIS IS NOT REQUIRED ON 8600A .
ZF> PART OF RN 1 (RESISTOR NETWORK
PART OF US .
PART OF UB .
(> TumMPER AS REQUIRED
8. SEE BB00A -400% RoR ASST.
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FIGURE 8-6. DATA OUTPUT UNIT PCB ASSEMBL"
—02 OPTION (8800A-1005}
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