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WARRANTY

Notwithstanding any provision of any agreement the following warranty is exclusive:

The JOHN FLUKE MFG. CO., INC., warrants each instrument it manufactures to be free from defects in material and
workmanship under normal use and service for the period of 1-year from date of purchase. This warranty extends only
to the original purchaser. This warranty shall not apply to fuses, disposable batteries (rechargeable type batteries are
warranted for 90-days), or any product or parts which have been subject to misuse, neglect, accident, or abnormal
conditions of operations.

In the event of failure of a product covered by this warranty, John Fluke Mfg. Co., Inc., will repair and calibrate an
instrument returned to an authorized Service Facility within 1 year of the original purchase; provided the warrantor's
examination discloses to its satisfaction that the product was defective. The warrantor may, at its option, replace the
product in lieu of repair. With regard to any instrument returned within 1 year of the original purchase, said repairs or
replacement will be made without charge. If the failure has been caused by misuse, neglect, accident, or abnormal
conditions of operations, repairs will be billed at a nominal cost. In such case, an estimate will be submitted before
work is started, if requested.

THE FOREGOING WARRANTY IS IN LIEU OF ALL OTHER WARRANTIES, EXPRESS OR IMPLIED,
INCLUDING BUT NOT LIMITED TO ANY IMPLIED WARRANTY OF MERCHANTABILITY, FITNESS,
OR ADEQUACY FOR ANY PARTICULAR PURPOSE OR USE. JOHN FLUKE MFG. CO., INC., SHALL
NOT BE LIABLE FOR ANY SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES, WHETHER IN
CONTRACT, TORT, OR OTHERWISE.

If any failure occurs, the following steps should be taken:

1. Notify the JOHN FLUKE MFG. CO., INC., or nearest Service facility, giving full details of the difficulty, and
include the model number, type number, and serial number. On receipt of this information, service data, or
shipping instructions will be forwarded to you.

2. On receipt of the shipping instructions, forward the instrument, transportation prepaid. Repairs will be
made at the Service Facility and the instrument returned, transportation prepaid.

SHIPPING TO MANUFACTURER FOR REPAIR OR ADJUSTMENT

All shipments of JOHN FLUKE MFG. CO., INC., instruments should be made via United Parcel Service or “Best Way”*
prepaid. The instrument should be shipped in the original packing carton; or if it is not available, use any suitable
container thatis rigid and of adequate size. If a substitute containeris used, the instrument should be wrapped in paper
and surrounded with at least four inches of excelsior or similar shock-absorbing material.

CLAIM FOR DAMAGE IN SHIPMENT TO ORIGINAL PURCHASER

The instrument should be thoroughly inspected immediately upon original delivery to purchaser. All material in the
container should be checked against the enclosed packing list. The manufacturer will not be responsible for shortages
against the packing sheet unless notified immediately. If the instrument is damaged in any way, a claim should be filed
with the carrier immediately. (To obtain a quotation to repair shipment damage, contact the nearest Fluke Technical
Center.) Final claim and negotiations with the carrier must be completed by the customer.

The JOHN FLUKE MFG. CO., INC, will be happy to answer all applications or use questions, which will enhance your
use of this instrument. Please address your requests or correspondence to: JOHN FLUKE MFG. CO., INC,, P.O. BOX
C9090, EVERETT, WASHINGTON 98206, ATTN: Sales Dept. For European Customers: Fluke (Holland) B.V., P.O. Box
5053, 5004 EB, Tilburg, The Netherlands.

*For European customers, Air Freight prepaid.

John Fluke Mfg. Co., Inc., P.O. Box C9090, Everett, Washington 98206

Rev. 6/81
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1-1. INTRODUCTION

1-2. This manual comprises eight modular sections. You
will find herein up-to-date information for installing, oper-
ating and maintaining the Fluke Model 8502A Digital
Multimeter. Generally, complete descriptions and Mstruc-
tions are provided for the 8502A mainframe, modules
necessary for DC Volts and DC Ratio measurement, and for
any optional modules (AC Converter, Ohms Converter, etc.)
that you may have ordered with your 8502A. Specifically,
each section contains:

1. Section 1 — General description, specifications.
2. Section 2 — Operating instruction, capabilities.
3. Section 3 — Theory of operation, including simplif-

ied schematic and functional block diagrams.

4. Section 4 — Maintenance, adjustments and trouble-
shooting.

S. Section 5 — List of replaceable parts, with parts
locators.

6. Section 6 — Option and accessory information,

including complete information on any option
ordered with the 8502A. As the need arises to
broaden your 8502A’s capabilities, the most recent
information will be included with any options you
order.

7. Section 7 — General information (list of abbrev-
iations, federal supply codes, Service Centers, and
Sales Respresentatives).

8. Section 8 — Schematic diagrams.

8502A

Section 1

Introduction & Specifications

1-3. DESCRIPTION

1-4. The Model 8502A Digital Multimeter is a 6 1/2
digit instrument employing microprocessor control and a
bus structure. Memory programming either from the front
panel or through a remote interface permits a number of
operations to be performed on the measured input before
it is displayed. The standard configuration allows for mea-
surement of dc volts in 5 ranges. Four ranges are available
for ac volts when either optional ac converter is installed.
Resistance can be measured in 8 ranges. Current can be
measured in S ranges.

15. Modular Construction

1-6. Considerable versatility is realized through the
8502A’s unique construction. All active components are
contained in modules which plug into a mainframe mother-
board. This module-motherboard mating, combined with
bus architecture and microprocessor control, yields both
ease of option selection and reduced downtime.

1-7. Microprocessor Control

1-8. All modules function under direct control of a
microprocessor based controller. Each module is addressed
by the controller as a memory location. External reference
values and offsets can be applied separately, stored in mem-
ory, and automatically used as factors in all subsequent
readings. Digital filtering utilizes averaged samples for each
reading.

199. Recirculating Remainder A/D Conversion

1-10.  The 8502A adapts Fluke’s patented recirculating
remainder (R?) A/D conversion technique to micropro-
cessor control. This combination provides fast, accurate,
linear measurements and long-term stability.

1-1
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1-11. Options and Accessories

1-12.  Remote interfaces, AC converters, a current con-
verter and an ohms converter are among the numerous
options and accessories available for the 8502A. Refer to
Tables 1-1 and 1-2 for complete listings. AC conversion can
be accomplished with either an ac averaging module (—01)
or a true RMS module (—09A). Any one of three remote
interface modules (—05, —06, —07) may be installed at one
time; the isolator module (—08A) must then be installed to
maintain guarding of analog and high quality busses during
remote operations. Maximum interfacing with digital sys-
tems is thus realized. Calibration downtime is reduced
through the use of a calibration memory module (—04);
correction factors may be entered from the front panel,
providing automatic correction for turther measurements.

Table 1-1. 8502A Options

Analog inputs from a remote position are permitted when
Rear Input (Option—17) is installed. Selectable front or
rear analog inputs are available with Option —16.

1-13. SPECIFICATIONS

1-14.  Mainframe specifications with DC Volts and DC
Ratio measurement capability are presented in Table 1-3.
Optional function specifications are supplied with the
respective option modules and included in Section 6. The
table of specifications presented here is divided into three
parts:

1. General Specifications.
2. Accuracy.
3. Instrument Operating Characteristics.

Table 1-2. 8502A Accessories

Option No. Name Notes
01 AC/DC Converter (Averaging) 1,3
02 Ohms Converter
03 Current Shunts 3
04 Calibration Memory
05 |EEE Standard 488—1975 Interface 2
06 Bit Serial Asynchronous Interface 2
07 Parallel Interface 2
08A Isolator 4
09A AC/DC Converter (True RMS) 1,3
16 Front—Rear Switchable Input 5
17 Rear Input
1) Options 01 and 09A cannot be

installed simultaneously.

2) Only one of Options 05, 06, and 07
can be installed at any time.

3) For the AC portion of Option 03 to
operate, either Option 01 or 09A
must be installed.

4) Option 08A must be installed for
remote operations.

5) Option 16 must be factory installed.

Model or

Part No. Name
MO04-205-600 Rack Ear Mounting Assembly
M00-260-610 18-inch Rack Slides
MO00-280-610 24-inch Rack Slides
80F-5 High Voltage Probe
80F-15 High Voltage Probe
81RF High Frequency Probe
82RF High Frequency Probe
KDM1 Keyboard Display Module w/Cable
Y8001 IEEE Std. Cable, 1 Meter Length
Y8002 IEEE Std. Cable, 2 Meter Length
Y8003 IEEE Std. Cable, 4 Meter Length
MIS-7011K* Extender Assembly
MIS-7190K* Static Controller
MIS-7191K* Test Module
MIS-7013K* Bus Interconnect and Monitor

*For use during service or repair
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Table 1-3. Specifications
GENERAL SPECIFICATIONS
DIMENSIONS TEMPERATURE RANGE
H L W Operating 0°C to 50°C
cm 10.8 x 425 x 432 Non Operating —40°C to 70°C*
Inches 4.25 x 16.75 x 17 *0°C to 50°C operating and non-operating with
calibration memory option (—04) installed.
WEIGHT
) HUMIDITY RANGE
Basic Fully Loaded (Operating to Full Accuracy)
kg 9.1 10.92
Lbs 20 2 0°C to 18°C 80% RH
18°C to 40°C 75% RH
OPERATING POWER o o
40 Cto50C 60% RH
Basic Instrument 12 watts 115V ac or 230V ac £10%
Fully Loaded 24 watts 50—60 Hz OVERLOAD
WARM-UP LO to Guard 127V max
Guard to Chassis 1000V max
2 hours to rated accuracy
HI Sense to HI Source 127V max
SHOCK AND VIBRATION LO Sense to LO Source 127V max

Meets requirements of MIL-T-28800 for Class 5 HI Sense to LO Sense 1000V max

style E equipment. HI Source to LO Source 280V max

ACCURACY

Note
The stated accuracies are valid under the following environ-
mental conditions.
Temperature: 18°Cto 28°C (Except 24 hour: 22°C to 24°C)
Humidity: <75%
Line Regulation: 90V to 110V, 103.5V to 126.5V, or 207V
to 253V @ 45 to 66 Hz

DC Volts Normal Resolution (5 1/2 digits)
Accuracy *+ (% of Input + Number of Digits)
Range Full Scale Resolution

24 Hours 90 Days 1 Year
100 mV 312 mV TuVv 0.002 +4 0003 +5 0.005 + 8

1V 25V 10 uVv 0.001 +1 0.002 +1 0.004 +1

10V 2V 100 uv 0.001o0r1” 0.001 +1 0.002 +1

100V 160 V 1 mV 0.001 +1 0.002 +1 ' 0.004 +1

1000 V 1200 V 10 mV 0.001 +1 0.002 + 1 0.004 +1

*Whichever is greater.
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Table 1-3. Specifications (cont)

ACCURACY (Continued)

High Resolution ( HI RES or CAL — 6 1/2 digits)

DC Volts
(Continued) Accuracy * (% of Input + Number of Digits)
Range Full Scale Resolution
24 Hours 90 Days 1 Year
1V 25V TuVv 0.001 +6 0.002 +8 0.004 +9
10V 20V 10uV 0.0006 or 6* 0.001 +8 0.002+9
100 V 160 V 100 uVv 0.001 +6 0.002 +8 0.004 +9
1000 V 1200 V 1 mV 0.001 +6 0.002 +8 0.004 +9
*Whichever is greater.
|
DC Ratio
Ext. Ref. Voltage Accuracy
A =10V dc Range Accuracy
320V to +40V +(A+B+10ppm) B =Input Signal Function and Range Accuracy
+V . *t0 +20V A + B +200 PPM Vmin =Minimum Allowable External Reference Voltage
- min. - |Vx"ef| \Vxref| =Absolute Value of External Reference Voltage
*The formula for determining Vmin is included in Instrument Operating Characteristics
Example Calculations for External Reference Accuracy: (90 days, 5% digits)
1. Input =+ 90.000V, Ext. Ref. Input = 30.000V (+ 15V to Ext. Ref. HI, —15V to Ext. Ref. LO)
A =.001% + 1 Digit B =.001% + 1 Digit
Ratio Accuracy = +(A + B+ 10 ppm) = +(.001% + 1 Digit + .001% +1 Digit + .001% = +(.003% +2 Digits)
Reading may be between 3.0003 and 2.9997
2. Input = 1.20000V, Ext. Ref. Input = .:12000 (Vmin for 1V Range)
A =.001% + 1 Digit, B =.001% + 1 Digit, 200 ppm _ .02%_ 1667%
Vxref A2 ’
Ratio Accuracy = +.001% + 1 Digit + .001% +1 Digit + .1667%) = +(.1687% + 2 Digits)
Reading may be between .998313 and 1.001686.
INSTRUMENT OPERATING CHARACTERISTICS
TEMPERATURE COEFFICIENT
DC Volts E E
¢ (0°C to 18°C and 28°C to 50°C) INPUT IMPEDANC
Range Temperature Coefficient Range Input Impedance
100 mV * (3 ppm/reading + 0.5 digit)/°C 100 mV >10,000 M
v +(3 ppm/reading +0.1 digit)/ °C 1A% >10,000 MQ
10V + (2 ppm/reading + 0.05 digit)/°C* 10V >10,000 MS2
100 V * (3 ppm/reading + 0.1 digit)/OC* 100 vV 10 M2
1000 V * (3 ppm/reading + 0.05 digit)/OC* 1000 V 10 MQ
*For High Resolution Multiply Digits by 10. Guard to Chassis ”

INPUT BIAS CURRENT

Bias Current -

Temperature Coefficient
+3pA/°C

30 Days (23°C £1°C)
<£50 pA

At time of Cal
<*5pA
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Table 1-3. Specifications (Cont)

8502A

INSTRUMENT OPERATING CHARACTERISTICS (Continued)

e | — | - | —

DC Volts
(Continued)

RESPONSE TIME

Digitizing Time Analog Settling Time Within Voltmeter
. * Digitizing . Step Input to Step Input to
. F
Reading Rate Time ifterMode | 11% of Change |0.001% of Change
50 Hz line 4 Samples/Rdg 22 ms Filter, Fast 40 ms 50 ms
32 Samples/Rdg 162 ms Bypass 2ms 20 ms
128 Samples/Rdg 642 ms Bypass 2ms 20 ms
60 Hz line 4 Samples/Rdg 18 ms Filter, Slow 400 ms 500 ms
32 Samples/Rdg 136 ms Bypass 2ms 20 ms
128 Samples/Rdg 546 ms Bypass 2 ms 20 ms
*Number of samples per reading is programmable
from 1(2°)t0 131,072 (217) in 18 binary steps.
1 1
ZERO STABILITY OVERLOAD

Better than 5 uV for 90 days after a one hr. warm-
up. Front Panel pushbutton auto zero is provided.
The zero correction is stored in memory until
power is interrupted or the 8502A is RESET.
If calibration memory Option —04 is installed, the
zero correction is retained.

+1200V DC, 1200V peak to 60 Hz, or 1400V peak
above 60 Hz may be applied continuously to any
dc range without permanent damage. Maximum
common mode rate of voltage rise is 1000V /usec.

NOISE REJECTION

Normal Mode Common Mode
Line/Filter 4 Samples/ 32 Samples/ 128 Samples/ .
Frequency Rdg Rdg Rdg True Effective
50 Hz 60 dB 70 dB 75 dB 100 dB at Sum of
Fast Filter 60 Hz for Common
50 Hz 85 dB 90 dB 95 dB 1 K un- Mode Re-
Slow Filter .
balance jection
60 Hz 60 dB 70 dB 75 dB and Nor-
Fast Filter mal Mode
60 Hz 90 dB 95 dB 100 dB e
Slow Filter ejection
0dB
- <
128 SAMPLES/READING —20dB \
Typical Performance with 60 Hz Line —40dB N\
(Combined digital and analog filtering) X
—60dB
Cusps shown are at multiples of 60 Hz line frequency. \
. ,
Similar cusps (not shown) occur every 7% Hz. _80dB
—100 dB
----- Slow Filter
Fast Filter —120 dB
20 10 100240 1K
F (Hz)—

1-5
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Table 1-3. Specifications (Cont)

INSTRUMENT OPERATING CHARACTERISTICS (Continued)

DC Ratio

INPUT IMPEDANCE

Ext Ref Hl or LO > 10,000 M2 relative to Ohms
Guard® or Sense LO

BIAS CURRENT

Ext Ref HI or LO relative to Ohms Guard * or
Sense LO <5 nA

SOURCE IMPEDANCE

Resistive Unbalance (Ext Ref HI to LO) <4 k2

Total Resistance Sense LO from either HIl or LO
<20 k2

OVERLOAD (Ext Ref Hl or LO)

+180 volts peak , 127V rms (relative to Ohms
Guard™ or Sense LO) X (360V peak HI to LO)

* Ohms Guard available through rear input (—16 or —17 Option)

NOISE REJECTION

Normal Mode

Common Mode, All Inputs Driven

Sense Input—Same as dc volts

Ext Ref Input—dc, line frequency and 2x line freg-
uency >100 dB

Sense Input—Same as dc volts

Ext Ref Input—Line frequency and 2x line frequen-
cy, 75dB

RESPONSE TIME

Settling Time

Sense Input Fast Filter <50 ms to 0.001% of change
Sense Input Slow Filter <500 ms to 0.001% of change

Digitizing Time
NOTE

The Sense Input is measured prior to measur-
ing Ext Ref HI and LO.

Ext Ref Input—Each input Hl and LO

90 ms at 60 Hz line frequency
107 ms at 50 Hz line frequency

Ext Ref Calibration—12 ms

Sense Input

Line Approx. Digitizing
Volt Rdg. Rate Time

4% rdg/s 136 ms
60 Hz 1% rdg/s 536 ms

3% rdg/s 162 ms
50 Hz 1% rdg/s 642 ms
60 Hz 4 samples/rdg 18 ms
50 Hz 4 samples/rdg 22 ms

EXT REF VOLTAGE RANGE

Maximum Ext Ref Voltage = + 40V between Ext Ref Hl and LO terminals, providing neither ter-
minal is greater than = 20V relative to the Sense LO or Ohms Guard

terminals.

Minimum Ext Ref Voltage = £0.0001V, or

v input

(whichever is greater)

10°

MAXIMUM DISPLAY — Ratio, Scaling or Offset Mode = +1.00000 x 10 in all Ranges

1-6




A Message From

John Fluke Mfg. Co., Inc.

Some semiconductors and custom IC’'s can be
\I/ damaged by electrostatic discharge during
handling. This notice explains how you can
' minimize the chances of destroying such devices
‘ by:
, \ 1. Knowing that there is a problem.
l 2. Learning the guidelines for handling them.
3. Using the procedures, and packaging and
bench techniques that are recommended.

The Static Sensitive (S.S.) devices are identified in the Fluke technical manual parts list with the symbol

The following practices should be followed to minimize damage to S.S. devices.

(

@ static awareness

=)
e(Je

3. DISCHARGE PERSONAL STATIC
BEFORE HANDLING DEVICES

1. MINIMIZE HANDLING

iz

2. KEEP PARTS IN ORIGINAL CONTAINERS
UNTIL READY FOR USE. 4. HANDLE S.S. DEVICES BY THE BODY

Page 1 of 2



ﬁ ~/ 8. WHEN REMOVING PLUG-IN ASSEMBLIES,
HANDLE ONLY BY NON-CONDUCTIVE
5. USE ANTI-STATIC CONTAINERS FOR EDGES AND NEVER TOUCH OPEN EDGE
HANDLING AND TRANSPORT CONNECTOR EXCEPT AT STATIC-FREE

WORK STATION. PLACING SHORTING
STRIPS ON EDGE CONNECTOR USUALLY
PROVIDES COMPLETE PROTECTION TO
INSTALLED SS DEVICES.

|

—

6. DO NOT SLIDE S.S. DEVICES OVER T

ANY SURFACE

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

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

11. ONLY GROUNDED TIP SOLDERING
IRONS SHOULD BE USED.

Anti-static bags, for storing S.S. devices or pcbs
with these devices on them, can be ordered from the
) John Fluke Mfg. Co., Inc.. See section 5in any Fluke

technical manual for ordering instructions. Use the
7. AVOID PLASTIC, VINYL AND STYROFOAM® following part numbers when ordering these special

IN WORK AREA bags.

John Fluke Part No. Description
453522 6" X 8" Bag

PORTIONS REPRINTED 453530 8" X 12" Bag

WITH PERMISSION FROM TEKTRONIX, INC. 453548 16" X 24" Bag

AND GENERAL DYNAMICS, POMONA DIV. 454025 12" X 15" Bag
Pink Poly Sheet Wrist Strap
30'“x60''x60 Mil P/N TL6-60
P/N RC-AS-1200 $7.00

® Dow Chemical $2000

Page 2 of 2 JO089B-07U7810/SE EN  Litho in U.S.A.
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2-1.  INTRODUCTION

2-2. Installation and operation of the 8502A Digital
Multimeter are explained in this section. The 8502A’s full
capabilities may be realized by thoroughly reading and
understanding these operating instructions. Explanations
and applications are provided for all standard functions and
operations. Read them. Should any difficulties arise,
contact your nearest Fluke Sales Representative (list in
Section 7), or the John Fluke Mfg. Co., Inc. (P.O. Box
C9090, Everett, Wa., 98206; tel. (206) 342-6300).

2-3. SHIPPING INFORMATION

2-4. The 8502A is packaged and shipped in a foam-
packed container. Upon receipt of the instrument, a thor-
ough inspection should be made to reveal any possible
shipping damage. Special instructions for inspection and
claims are included with the shipping container.

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

2-6. INSTALLATION

2-7. Non-marring feet and a tilt-down bail are installed
on the instrument for field or bench use. A rack-mounting
kit and rack slides are available for use with standard 19-inch
equipment racks. Information regarding installation or rack-
mounting accessories is contained in Section 6.

2-8. The 8502A operates from either 115V ac +10%
or 230V ac + 10%, 50 or 60 Hz (10% tolerance translates
to high and low limits of: 103.5 to 126.5V ac, 207 to
253V ac).

8502A

Section 2

Operating Instructions

WARNING

TO AVOID ELECTRICAL SHOCK, PROPERLY
GROUND THE CHASSIS. A GROUND CON-
NECTION IS PROVIDED IN THE THREE-
PRONG POWER CONNECTOR; IF PROPER
GROUND IN YOUR POWER SYSTEM IS IN
DOUBT, MAKE A SEPARATE GROUND CON-
NECTION TO THE REAR PANEL CHASSIS
BINDING POST. OTHERWISE, THE POSSIB-
ILITY OF ELECTRICAL SHOCK MAY EXIST
IF HIGH VOLTAGE IS MEASURED WITH
THE LEADS REVERSED (INPUT HI
GROUNDED).

2-9. OPERATING FEATURES

2-10.  Display, control, and terminal locations on the
8502A can be found in Figure 2-1. Table 2-1, will then
detail respective functions. In addition, a convenient set
of condensed operating instructions is provided under the
instrument’s front right side. Just pull out the tab.

2-11. OPERATING NOTES

2-12. Input Power

2-13. A binding post on the rear panel has been provided
as an earth ground connection. Power supply switching
(115V or 230V ac) is explained in Section 4. With the
exception of slower reading rates and filter time outs, oper-
ation at 50 Hz is identical to that at 60 Hz.

2-14.  The line fuse (.5A MDL Slow Blow) is located on
the rear panel, near the heatsink. The current protection
fuse (1.5A AGC) is located in the lower right-hand corner
of the front panel.

2-1
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Figure 2-1. 8502A Controls and Indicators

Table 2-1. 8502A Controls and Indicators

REF. NAME FUNCTION
NO.

1 Digit Display Displays 5 1/2 digits with polarity and properly positioned decimal
point. When instrument is in Hi Res mode, the exponent display will
be used as an extra digit (for 6 1/2 digits).

2 Exponent Display Displays polarity and value of exponent for engineering notation.

3 Range and Function LED’s illuminate to identify function and autoranging selection.

Indicators

4 FUNCTION Controls Push to select volts (VDC, VAC), current (A DC, A AC), or OHMS.

Serve as dual function controls for numeric entries.

2-2
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Table 2-1. 8502A Controls and Indicators (cont)

8502A

REF.
NO.

5

10

1

12

13

14

15

16

17

18

19

NAME

RANGE Controls

MEMORY Controls

INPUT Terminals

(REAR INPUT IN)
Current Fuse

MODIFIER Controls

Status Display

Power Switch

(Rear Input Connector
and Fuse)

(External Trigger Input)

(Interface Connectors and
Switches)

Power Connector
Line Fuse

Chassis Ground

External Reference Terminals

FUNCTION

Manually shift range up or down. Enter high resolution mode. Select
auto or manual ranging. Recall (HI, LO) peak or limit. Store (HI, LO)
limit values. Serve as dual function controls for numeric entries.

Toggle into/out of LIMITS, PEAK, CAL, OFFSET or SCALING.
RECALL Memory values. Manual TRIGGER. STORE applied values,
numerics. ENTER or clear (CE) numerics.

SENSE INPUT HI and LO for volts, ohms. INPUT SOURCE HI and
LO for amps, ohms. Guard Current protection fuse. GUARD.

Optional (—16)
Use AGC 1.6A

RESET

RESUME
REMOTE
EXT REF
FILTER

SAMPLE
Numerics

LED’s light for:

Slow filter

Sample (flashes at reading rate)
SCALING selected

REMOTE selected

OFFSET selected

PEAK selected
LED’s flash if CAL or EXT REF selected

Push on/Push off

Optional connections for remote input and external reference
terminals (—16, —17).

Optional (—08A)

Optional remote interface module accessible in this area (—05, —06,
—07)

Three-prong connector accepting line cord with ground wire.
Use MDL .5A (slow blow).
Binding post for ground interconnections.

Apply external reference voltage. (40V max between Hl and LO).
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2-15. Display
2-16.  DESCRIPTION

2-17.  The 8502A’s display consists of a digit readout,
exponent, and LED annunciators for indication of instru-
ment function and status. Specifically, these features pro-
vide:

1. 5 1/2 or 6 1/2 digit display with polarity, auto-
matic reading and decimal placement.

2. Exponent display with polarity for readings in
engineering notation. Serves as an extra digit of
resolution in Hi Res and Cal modes.

3. Function and autoranging indicators light for func-
" tion selected and for autoranging.

4. Status indicators give a constant illumination to
signify selection of REMOTE, OFFSET, PEAK,
SCALING, slow FILTER. Dual function LED’s
will flash to indicate selection of CAL or EXT
REF. SAMPLE LED will flash at the reading rate
selected (with more than 128 samples per reading,
the LED will flash at the same rate to denote a
reading in progress).

5. Power ON LED.
2-18. WARNING INFORMATION

2-19.  The digit and exponent displays will provide warn-
ing indications and error codes.

1. “HHHHHH” will flash at the reading rate if the
input voltage exceeds the full scale value for the
range selected. Full scale values are included with
the specifications in Section 1.

2. “H” will flash in the exponent display should an
input voltage greater than 40V occur when in the
Scaling, External Reference or Offset modes.

3. These flashing indications will not be seen when in
the Cal mode.

NOTE

Flashing indicators in the digit or exponent
display are a warning only; they have no effect
on instrument operation.

4. Error codes will be provided in the digit and expon-
ent displays when appropriate. Consult Table 2-2
for applicable meanings.

NOTE
Error codes will not be displayed in Cal mode.
Random readings will then be the only indic-

ation of an invalid function or faulty module.

Table 2-2. Error Codes

CODES FAULT

Error System error — if this error message appears prior to
the introductory messages at power initialization or
reset, the problem is with the calibration memory
module.

Error0 VDC/Ohm Zero Error — either a VDC/Ohm Zero was
attempted in a range other than 100 mV or 10 ohms,
or an overrange was entered.

Error 1 Store during overload condition attempted.

Error 2 Filter module error — the module is faulty or not
installed.

Error 3 DC Signal Conditioner error — the module is faulty
or not installed.

Error 4 Ohms or Current error — excessive voltage applied to
the selected module, shorting links not properly con-

nected, or the selected module is faulty.

Error5 R2 A/D error — the recirculating remainder analog to
digital converter module is faulty or not installed.

Error 6 Numeric display overflow error.

Error 7 External Reference error — the magnitude of one of
the external reference inputs is greater than 20V dc.

Error 8 Controller error — the module is faulty or not
installed.

Error 9  Function Selection error — the function module sel-
ected, other than dc volts, is faulty or not installed.

Error C  Invalid switch sequence during Recall or Store oper-
ations.

2-20.  SPECIAL CONSIDERATIONS
2-21.  Cal

2-22.  Use of the Cal mode will significantly change nor-
mal display indications. As noted above, no warning indic-
ations will be displayed. Further, the exponent display will
now serve as an extra digit of resolution (yielding 6 1/2
digit resolution).

2-23.  HiRes
2-24.  The exponent display will be used as an extra digit

of resolution in the High Resolution mode (not used in the
100 mV or 100 uA ranges). No exponent will be displayed.
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Although not visible in Hi Res, the exponent remains in
effect; care should be exercised when interpreting readings.
To avoid confusion, remember that an exponent in the
exponent display will always have its own polarity sign; a
high resolution digit will not.

2-25. Input Terminals
2-26.  TERMINAL INTERCONNECTIONS

2-27. For dc voltage measurements, both INPUT HI
terminals may be left strapped together, The INPUT LO
terminals may likewise remain strapped. For most mea-
surements, it is sufficient to strap GUARD to INPUT LO.
Refer to Figure 2-2, for recommended input terminal
strapping.

CAUTION

The guard terminal should not be left dis-
connected. Instrument damage can occur if
common mode voltage exceeds the LO to
GUARD maximum voltage rating (127V).

VOLTS/Q2 SENSE  INPUT  AMPS/Q2 SOURCE

’ 1000V MAX 280V MAX

’ 1000V MAX TO CHASSIS /

Figure 2-2. Front Panel Terminal Interconnections

2-28.  GUARDING

2-29. Common mode voltages, resulting from currents
and voltage drops between two points otherwise electrically
common, may produce significant errors. Proper use of a
floating, guarded voltmeter will minimize these errors and
allow representative reading of normal mode voltages (actual
source voltage and noise).

8502A

2-30.  Correct use of the 8502A’s guard terminal will
both protect the instrument and provide more accurate
readings. Since the LO to GUARD maximum voltage rating
is 127V, the guard terminal should always be connected
either to the INPUT LO terminal or to a point in the source
circuit to be measured. For accurate readings, connect the
guard to minimize common mode currents flowing through
any resistance which helps determine the voltage being mea-
sured. See Figure 2-3, for suggested guard connections.

LEAD RESISTANCE 8502A
HI ~) HI
Enm
Lo —- Lo
SOURCE
lem
@ GUARD @

FOR NONCRITICAL
MEASUREMENT — Eqy, ERROR PRESENT

8502A

HI - - + ©) Hi

Lo

SOURCE 150 ka2
| (INTERNAL)
cm
@ (FLOWING TO GUARD) GUARD (P

En =

Ecm =

Ecy ERROR MINIMIZED — Iy, FLOWS THROUGH
SHIELD INSTEAD OF THROUGH TEST LEADS

8502A

HI Q) HI
|
[
[
L
¢

y N
L] | i
Enm i |
; I
Lo f—— Lo
< r 150 ke
T | (INTERNAL)

GUARD @
1

DRIVING THE GUARD FOR A FLOATING MEASUREMENT
WHICH MAY BE LOADED BY DIRECT
CONNECTION OF THE GUARD

) S

Figure 2-3. Guard Connections

2-31.  Generally, guarding should be used in thefollowing
situations:

1. When long signal leads are used.

2. When signal source impedance is high.

3. When making measurements near high-level radi-
ated noise, particularly at the power line fre-
quency.

4. When making floating measurements.
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NOTE

Errors due to thermal EMF’s should be consid-
ered when making low level, high resolution
measurements. Thermal EMF’s (voltages pro-
duced by temperature differences between con-
tacts of two dissimilar metals or by temper-
ature gradients along a length of material) may
cause differences in potential of several micro-
volts. Since the 8502A utilizes gold-plated
input terminals, the use of low EMF, shielded
cables with gold-plated spade lugs will minim-
ize thermal EMF errors.

2-32. Front Panel Controls

2-33.  Most front panel controls are momentary contact
switches. If held in continuously, such switches will be read
only one time. In addition, some of these switches will hold
a particular reading in the 8502A’s display for as long as
they are held depressed. Front panel switches may have
1, 2, or 3 functions; switch sequencing will determine which
function is in effect for multi-function switches. Refer to
“OPERATING DIRECTIONS™ later in this section for
detailed front panel control procedures.

2-34. Function

2-35.  The DC volts function is standard with this instru-
ment; optional modules must be included for all other
functions. Complete information for any options included
with your 8502A can be found in Section 6 of this manual.
If a function is selected for which the appropriate module
is not installed, “Error 9”” will appear in the display.

2-36. Range

2-37.  DC volts can be measured on five successive ranges
from 100 mV to 1000V. Respective resolutions vary from
1 uV to 1 mV. Input impedance on the 100V and 1000V
ranges is 10 Mohms. On the lower three ranges it is greater
than 10,000 Mohms. Overrange capabilities, DC voltage
accuracies, and overload protection conditions are detailed
in Section 1 of this manual.

2-38. Modifiers

2-39.  FILTER
2-40.  The 8502A has five filter modes.

1. F — slow filter, no time out — FILTER LED on.
2. FO — fast filter, no time out.

3. F1 — filter bypass.

4. F2 — slow filter, with time out (550 msec, settling

time) — FILTER LED on.
2-6

S. F3 — fast filter, with time out (50 msec, settling
time).

(“Fast” and “slow” refer to the respective filter’s settling
time.)

2-41.  The slow filter will provide better line frequency
rejection; the fast filter discriminates against higher fre-
quency and harmonically related line noise. Time outs are
always inserted before the first reading is taken in a newly
selected function or range. With F2 or F3 selected, time
outs will always be inserted before each subsequent reading
in that function or range.

2-42.  SAMPLE

2-43.  Samples taken in the 8502A can be synchronous
or asynchronous to the line frequency. Line frequency
noise rejection can be increased by averaging more samples
per displayed reading (refer to NOISE REJECTION specif-
ications in Table 1-3 of this manual.) Provision is therefore
made to change the number of samples taken for each
reading (display update). Setting the samples per reading
will yield a specific reading time. Additional time per read-
ing will be necessary whenever memory operations (Offset,
Scaling, etc.) are involved. Ohms measurements will also
require more time due to the multiple readings involved.

2-44.  For example, if rate 7 is selected, 128 samples will
be taken and averaged per reading. With no memory oper-
ations involved, digitizing time for a dc volts reading will
therefore take 533 ms. Sample rate designations (such as 7)
are actually the number of samples per reading expressed as
exponents of 2; rate 7 = 27 = 128 samples per reading.

2-45. EXTERNAL REFERENCE

2-46.  An external reference dc voltage can be used to
divide the inputs in any function. A true ratio measurement
is then computed by the Controller.

Input
Reading = I —
dc Ext. Ref. Input

2-47. A pair of external reference terminals will be
found either separately on the rear panel or together in
the optional rear input connector.

1. The applied external reference voltage may be a
maximum of *20V at either external reference HI
or LO or 40V between HI and LO, with respect to
SENSE LO (or to Ohms Guard in the rear input
connector).
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2. The minimum voltage applicable to the external
reference terminals is the greater of either 100 uV,
or a value found with the following formula:

Vmin = + | Vin|
10°
3. The resistance between either EXT REF terminal

and INPUT LO should be less than 20 Kohms.
Normally, EXT REF LO will be tied to INPUT LO.

2-48. REMOTE

2-49. If an optional remote interface is installed, the
REMOTE switch may be used to toggle into or out of
remote control. With the IEEE (Option —05) Interface
installed, only toggling out of remote control is permitted
from the front panel. When in remote control, only the
remote switch and the power switch will have any effect on
the instrument’s operation. A reset caused by power inter-
ruption will return the instrument to local control.

2-50.  Remote control does not affect analog inputs on
the High Quality Bus. With Rear Input (Option —17) or
Switchable Front - Rear Inputs (Option —16), separate
Sense Hi and Lo, Source Hi and Lo, Guard, Ohms Guard,
and External Reference connections must be made remotely.

2-51. Memory

2-52. The 8502A provides considerable versatility in
measurement manipulations through both front panel and
remote programming. Displayed numbers are computed
from measured data according to the following general
equation, where:

y = the displayed number

m = the scaling factor or external reference
X = the actual input (averaged samples)
b = the offset factor (subtracted)

b+ ——

2-53.  Either displayed values or numeric sequences may
be stored as memory factors.

NOTE

Storing a value in memory does not select a
mathematical operation. The operation must be
selected separately before or after the value is
stored.

8502A
2-54.  LIMITS

2-55.  Any currently displayed value may be stored as a
limit value. With such values stored as references, the 8502A
(toggled into the Limits mode) will yield a display of:

1. HI if the reading is greater than the high limit.
2. PASS if the reading is less than or equal to the
high limit and greater than or equal to the low
limit.
3. LO if the reading is less than the low limit.
NOTE

HI, LO, and PASS describe the normally dis-
played reading, with all math operations com-
pleted, relative to the limit values.

2-56.  Only one set of limits may be stored at a time. A
function change will exit the Limits mode but retain stored
values.

2-57.  PEAK

2-58.  Highest and lowest values displayed in any series
of measurements may be stored when in the Peak mode.
Toggle in and out of this mode by depressing the PEAK
switch. Peak values will be retained after the mode is deact-
ivated but lost should the instrument be reset or the mode
reselected.

2-59. CALIBRATION MODE

2-60.  The CAL switch will be found on the front panel
behind a small plastic cover which pulls out and hinges
down. Sliding the switch down places the 8502A in the
Calibration mode. This mode is designed primarily to be
used with the Calibration Memory (Option —04). When
this module is installed and the instrument is in the Cal-
ibration mode, correction factors can be stored at the
decade point for each range and function. Refer to Section 6
of this manual for complete Calibration Memory procedures.

2-61. If the Calibration Memory is installed, inadvertent
use of the STORE switch will store the last reading as a cal-
ibration factor and erase calibration factors for the function
and range in use at the time. To correct this possible mistake
without a calibration standard, disconnect the input, short
the input terminals, and press STORE again.

2-62.  Whether or not the Calibration Memory module is
installed, entry into the Calibration mode (CAL LED
flashes) necessitates consideration of the following alter-
ations to the 8502A’s display:

2-7
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1. The exponent is replaced with an extra digit of res-
olution.
2. Error codes are disabled. Only spurious readings

will now denote selection of an invalid function.
3. The overrange indication is disabled.
NOTE

When changing from one function to another,
or upon entering the Cal mode, memory modes
will be deactivated. Stored values will be
retained. Use of RESET or interruption of
power to the 8502A will erase memory entries.

2-63. OFFSET
2-64.  The Offset mode can be used to automatically sub-

tract a number from the measured input and display the
result. The subtracted offset number. may be:

1. Any currently displayed value.
2. A programmed numeric entry (ranging from +10°
to —10%).

2-65.  The displayed reading in Offset mode will exhibit
no increase in digit resolution. Only one offset factor at a
time can be stored. A function change will deactivate Offset
mode; the stored value will be retained. A flashing H will
appear in the exponent display should more than 40V
appear. between the input terminals when in Offset mode.

2-66. SCALING

2-67.  The Scaling mode may be used to automatically
divide a measured input by a programmed number or by an
applied value. This feature essentially provides the ability to
program an external reference without standard external
reference limitations in range. In fact, scaling values may
range from +10° to +10® and from —10°to —10°. A
scaling factor of 0 is not allowed. Scaled readings will con-
tain 3 significant digits if the original reading had 3 or less
significant digits. For more than 3 significant digits in the
original reading, the scaled reading will display the same
number of significant digits. Only one scaling factor may be
stored at a time. A function change will deactivate the
Scaling mode but retain the stored factor.

NOTE

If the 8502A is in both Scaling and Offset,
the scaling factor will be applied first; the
scaled displayed values will then be offset.

2-8

2-68. ZEROING

2-69. There are two methods of zeroing the 8502A.
Either method may be used in the 100 mV range or the
10 ohm range.

2-70.  VDC/Ohms Zero

2-71.  Correction for internal dc drift can be made by
applying a good quality, low thermal short between HI and
LO terminals (not between test leads). If necessary, repeat
this operation once the instrument has warmed up. Only
dc volts zero factors may be recalled.

2-72.  Zeroing with OFFSET

2-73.  After zeroing for internal drift, separate dc volts
and 2-wire ohms measurement corrections can be made by
shorting the test leads and storing the reading as an offset
factor.

2-74. Systems Use of the 8502A

2-75.  The availability of optional interface modules
makes the 8502A adaptable to a large variety of digital sys-
tems. Operating and programming instructions related to
remote operation are included with the appropriate optional
module. Overall information on remote interfacing can be
found in Fluke Application Bulletin —25 “System Use of
the Fluke Model 8500A”, Specific information about the
IEEE interface (—05 Option) may be found in Fluke Appli-
cation Bulletin —36. Application Bulletin —37 “Unique
Measurements Using the 8500 Series Digital Voltmeter” will
also be useful for both local and systems use of the 8502A.

2-76. OPERATING DIRECTIONS
2-77. Initial Settings

2-78.  Upon applying power to the 8502A, the display
will read:
“HI —2.0.Y”

(“°Y” will be the number of the software version employed
in your instrument.) Then:
“CXXXXX”

(“X” will be identifying numbers for installed options.)

The instrument will now assume the following status:

1. V DC function

2. 1000V range

3. Slow reading rate (7)
4. Fast filter (FO)
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2-79.

Offset — off and zeroed
Scaling — off and set to 1
Peaks — off and set to 0
Ext Ref — off

Trigger — Auto
VDC/Ohmx Aero — zeroed
Remote — out, in local.

Allow a 1 hour warm-up to insure rated accuracy.

8502A

2-80. Front Panel Control Usage

2-81.  Figures 2-4, 2-5, 2-6, and 2-7 will describe 8502A
front panel control usage. When initially setting these con-
trols, use the following grouping sequence:

FUNCTION — RANGE — MODIFIERS — MEMORY

Depress the switch for the desired function. The 8502A will assume autoranging (AUTO LED on) and
retain any modifier (sample, filter, etc.) or memory (scaling, offset, etc.) mode already in use. If a function
is selected for which the module is either faulty or not installed, Error 9 will appear in the display. Press
RESET or select another function to clear this error indication. Otherwise, the appropriate function LED
will come on when one of the following functions is selected:

1.

FUNCTION

DC VOLTS (V DC) — Standard, 5 ranges.

AC VOLTS (V AC) — Optional, 4 ranges.

DC CURRENT (A DC) — Optional, 5 ranges.

AC CURRENT (A AC) — Optional, 5 ranges.

Resistance (OHMS) — Optional , 8 ranges.

Figure 2-4. Function and Range

29
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‘RANGE

Range switching in the 8502A can be either manual or automatic.
Ouwe O

Advances 8502A to the next higher range with each application. UP will have no effect at the top of the
range. |f the 8502A is in autoranging, application of UP will both shift to manual range and change the

range.
0 powN O

Steps 8502A to the next lower range each time it is depressed. DOWN will have no effect at the bottom
of the range.

O auto O
Toggles the 8502A into/out of the Autoranging mode.
O HIGH RESOLUTION (I

Depress the HI RES switch to enter this mode. (not available in 100 mV DC or 100 mA range). Depress
it a second time to exit the mode. Don’t forget that, although the exponent is not displayed, it does

remain in effect.

Figure 2-4. Function and Range (cont)

MODIFIERS

SAMPLE FILTER J L EXT REF REMOTE J [ RESUME

CLJ G ¢

2-10

Figure 2-5. Modifiers
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O sampLE O
Press SAMPLE to toggle between samples/reading rates 5 and 7.
Alternately, any rate between 0 and 17 may be programmed from the front panel. Press:
STORE — NUMERIC — SAMPLE —(rate number) — ENTER
The new rate will go into effect as soon as ENTER is pressed.
To display the samples/reading rate, press:
RECALL —+ SAMPLE
The rate will be displayed as long as SAMPLE is held depressed.

The SAMPLE LED will flash at the samples/reading rate selected. With more than 128 samples/
reading (rate 7) there will be no distinguishable rate difference from the LED’s indications at rate 7.

O FILTER O

Press FILTER to toggle between filter modes F and FO. The FILTER LED will come on for
F (slow filter).

Use the following switches to select filter modes F, FO, F1, F2, or F3:
STORE — NUMERIC — FILTER — (—,0,1,2,0r 3) = ENTER
Display the filter mode in effect by pressing:

RECALL — FILTER

The mode will be displayed as long as FILTER is held depressed.

If modes F1 or F3 are in effect, subsequent use of FILTER will toggle the 8502A back to mode F.
If mode F2 is in effect, pressing FILTER will toggle back to mode FO.

[0 EXTERNAL REFERENCE [

Press EXT REF to enter the External Reference mode (EXT REF LED will flash). The external
reference voltage applied at the rear panel terminals will be displayed as long as EXT REF is held
depressed. Release of the switch enters the 8502A into the External Reference mode.

For proper external reference operation; the resistance between SENSE LO on the front panel and
external reference HIl or LO on the rear panel must be less than 20 Kohms. Apply a direct connection
between these two points to insure correct operation.

O remoTE O

Use REMOTE to toggle between local and remote operation with either the RS 232 (Option —06) or
or the Parallel (Option —07) Interface installed.

Use REMOTE to toggle into local only if in remote with the IEEE (Option —05) installed.

Figure 2-5. Modifiers (cont)
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O resume O

Use RESUME to exit Manual or External Triggering modes.

O RreseT O

Use RESET to put the 85602A back to the power on status:

1.

V DC function.
1000V range.
FO filter.

7 sample.

No other modifiers or memory modes in effect.

Memory entries lost. (Calibration Memory (Option —04) entries will not be lost.)

Figure 2-5. Modifiers (cont)

-

MEMORY

LIMITS

ENTER

SCALING

VDC/OHMS
ZERO

I STORE

NUMERI

RECALL

Figure 2-6. Memory
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DISPLAY INDICATIONS WHEN PROGRAMMING THE 8502A

The display will respond to memory programming as in the following example:

PRESS DISPLAY RESPONDS
STORE e
NUMERIC YES?
OFFSET Go
(numbers) 1,2,3...
ENTER Return to normal display.
O umits O
1. Select the Limit mode by depressing the LIMIT switch. A display of HI, LO, or PASS will

indicate that the mode has been entered. Depress LIMIT a second time to exit the mode.

2. To store any displayed value as a limit value; use the following
sequence:

STORE — HI

STORE — LO

The value being entered will be displayed as long as Hl or LO are held depressed. Release of
either switch will enter the value as the respective limit. LIMIT must be separately depressed
before or after entering values to enter the Limit mode.

3. To enter numeric values as limit values, press:

HI
STORE — NUMERIC — or —  (value numbers) — ENTER
LO

LIMIT must be depressed to enter the mode.
4, To display the stored limits, press:
HI
RECALL— or —=LIMIT
LO

The respective value will be displayed as long as LIMIT is held depressed.

O pPEAK O
1. Press PEAK to toggle into or out of the Peak mode (PEAK LED will come on).
2. To display the readings recorded in this mode, use the following sequence:
HI
RECALL — or — PEAK
LO

Figure 2-6. Memory (cont)
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O vbc/oum zero O

VOLTS/Q SENSE  INPUT AMPS/22 SOURCE

Correct for internal drift by shorting the input terminals as
illustrated. Use a good quality, low thermal short. The
instrument must be in the 100 mV or 10 ohm range.

AMPS
GUARD FUSE
1.5A

’ 1000V MAX TO CHASSIS /

Now use the switches:
STORE — VDC/OHM ZERO

The value will be displayed as long as VDC/OHM ZERO is held depressed. The display will
be zeroed once VDC/OHM ZERO is released.

To display the stored zero correction (for dc volts only), press:
RECALL — VDC/OHM ZERO
The value will be displayed as long as VDC/OHM ZERO is held depressed.

O oFrFseT O

Enter the Offset mode by pressing OFFSET (OFFSET LED will come on). Exit this mode by again
depressing OFFSET.

Store any currently displayed value with the following procedure:

STORE — OFFSET

To enter a programmed numeric value as an offset, use the following procedure:
STORE — NUMERIC — OFFSET — (numbers) — ENTER

To use OFFSET as a zeroing feature, first perform VDC/OHM ZERO. Then, short test leads
used in dc volts or 2-wire ohms measurements. Press:

STORE — OFFSET

The value will be displayed as long as OFFSET is held depressed. Push OFFSET a second time to
enter Offset mode.

2-14

Figure 2-6. Memory (cont)
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[ scaLINGg O

Press SCALING to enter this mode (SCALING LED will come on). Pressing the switch a second time

will exit the mode.
Store any currently displayed value as a scaling factor by pressing:

STORE — SCALING

Read the value as long as SCALING is held depressed. Enter the mode by again depressing SCALING.

Enter a programmed numeric as a scaling factor by pressing:
STORE — NUMERIC — SCALING — (numbers) — ENTER
Press SCALING to enter the mode.
Display a stored scaling factor by pressing:
RECALL — SCALING
OcaL O
Enter the Cal mode by sliding the CAL switch down (the CAL LED will flash). This switch will be
found behind a small plastic cover which pulls out and hinges down. Use a small screwdriver or equiv-

alent to slide the switch.

To enter calibration factors for each range and function, the optional Calibration Memory must be
installed. Refer to Section 6 for applicable operating instructions.

[0 TRIGGER OJ

Press TRIGGER to activate both manual triggering mode and external triggering operation (—08A
Option installed). The 8502A will now accept either:

a. A manually triggered reading with each subsequent depression of TRIGGER, or
b. An external trigger applied through the rear panel connector (part of Option —08A).

Manual triggering from the front panel will take precedence if a simultaneous external trigger is
received.

Exit manual/external triggering by pressing RESUME.
When you press a switch it is acted upon immediately, and the reading is aborted. Thus, if the
instrument is in manual trigger and a switch is pressed during the reading, the 8502A will halt. It

will then be necessary to press TRIGGER again to take the reading.

Oced

Use this switch to clear a numeric entry prior to entry into memory.

Figure 2-6. Memory (cont)
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O enTER O
Use this switch to enter a numeric into memory.

[ sTorRE OJ
Use to initiate a numeric entry sequence.

0O RECALL O

Use to initiate recall and display of stored values.

CORRECTING ENTRY ERRORS

There are a number of methods to correct memory entry errors. Choices include staying in the entry sequence,
exiting the sequence and retaining memory, or exiting the sequence and losing memory.

1. Stay in sequence: CE — erases only numbers before entry.
2. Exit sequence, retain memory: Generate any invalid switch sequence that will result in “Error C”,
3. Exit sequence, lose memory: RESET or power interruption causes 8502A to assume V DC 1000V,

FO, sample 7, blank memory (optional Calibration Memory not affected).

Figure 2-6. Memory (cont)

NUMERIC RECALL
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Figure 2-7. Numerics
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Use the numeric sequence whenever entering a value (as in Offset) or a particular mode (as in Filter) into the
8502A’s memory. Use the following procedural steps:

1.

NOTE:

Initiate the numeric entry. Press:

STORE (*'?'* appears in display)
NUMERIC (YES? appears in display)

Select the desired use for the numeric entry. Press:

OFFSET (Go appears in display)
(SCALING FILTER,

SAMPLE, Hl or LO

for LIMITS).

Select the desired numbers. Numbers will appear in the display from left to right as they are entered.

Press CE if an error is made during the following number, polarity and exponent entry steps. The
8502A will then display Go. Start entries again from this point.

a. For Filter, enter the mode number (—, 0, 1, 2, or 3).

b. For Sample, enter the exponent of 2 for samples averaged in each reading {0 through 17).
c. For Offset, enter the number(s) for the offset factor.

d. For Scaling, enter the number(s) for the scaling factor.

e. For Limits (HI, LO), enter the numeric values desired.

To change the polarity of the numeric entry, press:

+/—

To add an exponent to the numeric entry, press:

EXP

To change polarity for the exponent, now press:

+/—

To finalize storing of the entry and exit the numeric sequence, press:

ENTER

The value is now stored. For Filter or Sample entries, the value is now also in effect. For Offset,
Scaling or Limits, the value will not become effective until the appropriate mode is selected.

Figure 2-7. Numerics (cont)
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2-82.

2-83.

2-84.
volts:

2-85.

2-86.

2-87.

2-88.
volts:

2-18

Measurement Instructions
DC VOLTAGE (V DC)

Use the following procedure when measuring dc

Select the VDC function.

The 8502 A will go to autoranging. If desired, select
manual ranging and one of the five available ranges
(1000V, 100V, 10V, 1V, or 100 mV).

Perform DC Zero, if needed (100 mV range only).

Select desired modifiers and memory operations.

Connect the dc voltage to the HI and LO SENSE
INPUT terminals.

A dc voltage reading should now appear in the
display.

DC ZERO
For dc zeroing, use the following steps:

Select the V DC function and either autoranging
or the 100 mV manual range.

Place a good quality, low thermal short across the
HI and LO INPUT terminals.

Depress the STORE switch. “?” will appear in the
display.

Depress the VDC/OHMS ZERO switch; value
applied to input terminals will now be displayed
as long as the switch is held depressed.

Release of the switch will activate V DC/Ohms
Zero mode, applying the value read in step 4 as a
zero reference for subsequent readings.

AC VOLTAGE (V AC)

Use the following procedure when measuring ac
An AC Converter module must be installed
(Option —01, or —09A).
Select the VAC function.
The 8502A will go to autoranging; manual ranging

can be selected if necessary. There are four avail-
able ranges: 1000V, 100V, 10V, 1V.

8.

2-89.

2-90.

Perform DC ZERO, if necessary. No additional
zero procedure is needed for ac voltage.

Select desired modifiers and memory operations.

The slow filter (FILTER LED illuminated) must be
selected for full accuracy below 400 Hz.

Connect the ac voltage to the HI and LO SENSE
INPUT terminals.

The ac voltage should be read in the display.
AC VOLTAGEON ADCLEVEL (VDC and V AC)

Use the following procecure when measuring ac

and dc voltage:

1.

2-91.

2-92.
current:

1.

2.

2-93.

2-94.
current:

1.

The RMS AC Converter module must be installed.

Depress both V DC and V AC awitches simultane-
ously.

The 8502A will go to autoranging; manual ranging
can be selected if necessary. There are four avail-
able ranges: 1000V, 100V, 10V or 1V,

Select desired modifiers and memory operations.
Connect the unknown voltage to the HI and LO
SENSE INPUT terminals. The reading displayed
will be the rms value of the two voltages combined.

DC CURRENT (A DC)

Use the following procedure when measuring dc

The Current Shunts module must be installed.
Select the A DC function.

The 8502A will go to autoranging; manual ranging
can also be utilized to select one of five available
ranges (100 uA, 1 mA, 10 mA, 100 mA, or 1A).

Select desired modifiers and memory operations.

Connect dc current to HI and LO INPUT SOURCE
terminals.

AC CURRENT (A AC)

Use the following procedure when measuring ac

The Current Shunts module must be installed.
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2. Select the A AC function.

3. Follow steps 3-5 listed for DC Current measure-
ments.

295. OHMS

2-96. Use the following procedure for resistance mea-

surements:

1. The Ohms Converter module must be installed.

2. Select the OHMS function.

3. The 8502A will go to autoranging; manual ranging
can be selected if necessary. There are eight resist-
ance ranges available: 100M, 10M, 1M, 100K, 10K,
1K, 100 and 10 ohms.

4. If necessary, perform the ohms zero procedure
described below (10 ohm range only).

S. Select desired modifiers and memory operations.

6. Connect the unknown resistance to the HI and LO
INPUT terminals (see Section 6 for 2-wire and
4-wire connection methods).

2-97. OHMS ZERO

2-98.  For ohms zeroing, use the following steps:

1. The Ohms Converter module must be installed.

Table 2-3. Applications

8502A

2. Select the Ohms function.

3. Select the 10 ohms range.

4. Short input terminals as described in zeroing
instructions.

5. Depress the STORE switch; “?” will appear in the
display.

6. Depress the V DC/OHMS ZERO switch; the value
of residual resistance will be displayed for as long
as the switch is held depressed.

7. Release of the zero switch will activate the Ohms
Zero mode.

2-99. APPLICATIONS

2-100. The applications presented in Table 2-3 presuppose
an initial power on or reset instrument status, i.e.,

1.

V DC function.

2. 1000V range.

3. Sample — 7.

4. Filter — FO.

5. No stored values (excepting the Calibration Mem-

ory).

STORING A DISPLAYED VALUE

STORE

OFFSET
VDC/OHM ZERO
SCALING

HI
LO

APPLICATION 1

REQUIREMENT:

METHOD:

Monitor the stability of a power supply in terms of its deviation in volts

from a present output of +5.03V.

STORE — OFFSET

Store the present output as an offset. Press:

— OFFSET

Initial use of OF FSET places the displayed value into memory (value will be
viewed as long as switch is held depressed). The second use of OFFSET places
the instrument in Offset mode. The display will now read only the deviation

from +5.03V.

2-19
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Table 2-3. Applications (cont)

APPLICATION 2

REQUIREMENT:

METHOD:

Monitor the stability of a power supply as a decimal ratio to its present reading of

—20.08V. DC zeroing appears to be necessary.

Perform V DC Zeroing for internal drift. Apply low thermal short between INPUT

Hl and LO (at the terminals). Press:

VDC/OHMS

STORE — ZERO

The value stored will be displayed as long as VDC/OHMS ZERO is held depressed.
Release of the switch will activate the Zero mode. Revise terminal interconnections

for dc volts measurements. Connect the dc voltage.

Apply power supply reading of —20.08V as a scaling factor. Press:

STORE — SCALING — SCALING

Initial use of SCALING places the displayed value (which is seen as long as the
switch is held depressed) into memory. The second use of SCALING places the

8502A into Scaling mode.

Display will now yield the ratio of subsequent readings to the scaling factor, e.g.,

an input of 22.08V vyields a ratio of:

22.088

20.08 = 11

STORING A NUMERIC ENTRY

OFFSET
SCALING
Hi

STORE — NUMERIC — { 0o

FILTER - (-0,1,2,3) —
SAMPLE — (0 thru 17) —

— (valueenumber)  — ENTER

ENTER
ENTER

APPLICATION 3

REQUIREMENT:

METHOD:

Determine which of a group of power supplies have a tolerance of 15V £ 100 mV.

Set high and low limits. Press:

STORE —~NUMERIC—H| — 1 — 5 —

STORE — NUMERIC—~LO —1 — 4 —

Select LIMITS. The 8502A will now display “‘HI”, “LO", o

power supply.

— 1 — ENTER

— 9 — ENTER

r ““PASS” for each

2-20
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8502A

APPLICATION 4

REQUIREMENT:

METHOD:

For a group of 20V power supplies, determine the deviation in volts.

Offset the displayed reading by 20. Press:

STORE — NUMERIC — OFFSET — 2 — 0 — ENTER

Select OFFSET. Any value displayed now will equal the deviation from 20V.

APPLICATION 5

REQUIREMENT:

METHOD:

Display the input error voltage for an operational amplifier by measuring the dc
output error. Gain = 2.6847 x 10%.

Divide the measured dc output error by a scaling factor (the op amp gain). Press:

STORE — NUMERIC — SCALING — 2 — . — 6 — 8 —

7 — EXP — 4 — ENTER

Select SCALING. The 8502A will now divide the measured input by the gain of the
op amp and display the input error voltage.

4

APPLICATION 6

REQUIREMENT:

METHOD:

Make a series of measurements in a noisy environment. Speed of measurement is not
important. Display only the deviation in volts.

Allow for extra settling between readings. Press:

STORE — NUMERIC —FILTER — 3 -— ENTER

Increase digital filtering (average more samples per reading). Press:

STORE — NUMERIC —SAMPLE — 9 — ENTER

Offset by the nominal output (e.g., 15V). Press:

STORE — NUMERIC — OFFSET — 1 — b — ENTER

Select OFFSET

2-21
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Table 2-3. Applications (cont)

RECALLING

( OFFSET

VDC/OHMS ZERO

EXT REF

SAMPLE RATE

RECALL — < SCALING
FILTER

PEAK

Hi . PEAK
. LO LIMIT

APPLICATION 7

REQUIREMENT:

METHOD:

Determine the highest and lowest readings encountered in measuring a group of 28V
power supplies.

Press PEAK to record measurement extremes. When required measurements are
complete, use the following sequence to recall high and low values. Press:

RECALL - LO — PEAK

RECALL — Hi — PEAK

(Hold PEAK in to read the recorded values.)

2-22
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3-1. INTRODUCTION

3-2. This section of the manual describes the theory of
operation for the 8502A mainframe, which includes the
modules necessary for DC Volts and DC Ratio measure-
ments. Block Diagram descriptions give an overview of the
operation of the modules and an explanation of the bus
structure. Circuit Analyses give a more detailed description

8502A

Section 3

Theory of Operation

each of the analog modules for a measurement by address-
ing the modules as memory locations. An unguarded digi-
tal interbus is used to connect the controller to the front
panel and to digital option modules such as the calibration
memory and a remote I/O (input/output) interface.

3-6. The unguarded digital bus consists of the following

of the circuitry. Optional modules are described in Sect. 6. lines:
3-3. BLOCK DIAGRAM DESCRIPTION 1. Address/Control (IC) lines —7.
3-4. Bus Structure 2. Bidirectional data (ID) lines —8.
3-5. The 8502A is constructed with a bus archi- 3. Real time (RT) lines —7.
tecture similar to a computer. Figure 3-1 is an overall block
diagram of the instrument with optional modules drawn in 4. Handshake lines (INT—interrupt, ACK—acknow-
dashed lines. Figure 3-2 is a block diagram illustrating signal ledge, INA—interrupt acknowledge).
flow. A microprocessor-based controller module controls
information flow on the three buses. The controller sets up 5. Power Supply lines.

rCALIBRATIO-Nj{ REMOTE__ XTERNAL

CONTROLLER| 1™ memory | | inTeRFACE ) SYSTEM
| I [ F N —

A

FRONT
PANEL

K UNGUARDED INTERBUS (DIGITAL MODULES) |

]
INTERCONNECT |OR| ISOLATOR
|

ASHED LINES
EPRESENT OPTIONS

3O

|
|
|
L— J

g

GUARDED INTERBUS {ANALOG MODULES)

(v B it I St

OHMS | | CURRENT | | AC | oc FILT. A/D
 conv. || sHunts || conv. | sla. EXT. CONV.
! i COND. REF.

HIGH QUALITY.BUS (GUARDED) ) REAR INPUTS

*\ FRONT OR

| 4

Figure 3-1. 8502A Block Diagram
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GUARDED (ANALOG) BUS :
HIGH QUALITY BUS \ \ \ INTERCONNECT
SENSE Hl O———¢—> DC RT6 |FILTER [RT5| OR
SIGNAL —eP EXT. P CONV — ISOLATOR CONTROLLER
SENSE LO O— —3» CONDITIONER REF. / OPTION
SOURCE HI O<€¢— * * BINARY | DIGITAL BUS
GUARDED DATA I 7
(ANALOG) BUS \ : F !
SOURCELOO®Y | || @~ N L VOOV 0000 v W 0 Y __
— i : r 1
I
4 P OHMS | > | FRONT i REMOTE |
@ < conv. ! ! PANEL | INTERFACE !
> ©
=
£ ] [ ANALOG ! b -
Il e (GUARDED) 1 DIGITAL
8 ﬂl’ “1RT1 | (UNGUARDED W/ISOLATOR)
T JCURRENT H'. ————————————————————
g | SHUNTS | -
l______.l:_lf ——O EXT. REF. HI
RT3 GUARDED (ANALOG) BUS
| - O EXT.REF.LO
e AC | RTS8
: CONVERTER :""
— I
- -
Figure 3-2. 8502A Analog Signal Flow
3-7. The guarded bus connects the controller to the 39. The high quality bus consists of lines connecting

analog modules through the Bus Interconnect Board or
through the optional Isolator module; the Isolator must
replace the Interconnect Board if an optional remote inter-
face is installed. The guarded bus consists of the following
lines:

1. Address/Control (IC) lines —7.
2. Bidirectional data (ID) lines —8.
3. Real time lines —9.

4. Handshake line (ACK) —1.

5. Power Supply lines.

3-8. The address, handshake, and data lines of the two
buses serve the same functions. The real time and power
supply lines may have differing functions. For example, the
RT lines in the unguarded bus are unused except for RTS
(frequency reference). The RT lines in the guarded bus
form an analog bus which carries all the conditioned and
converted analog signals between the analog modules. The
external reference input lines are part of the analog bus
(RT7 and RT8). Logic supply lines (Vcc and Vss) will be
different in the two busses if an isolator option is installed.
In the guarded bus, Vcc and Vss are always —15V and —20V
with respect to analog common. In the unguarded bus with
an interconnect pcb installed Vec and Vss are diode coupled
to the guarded bus. But with the isolator option installed,
Vce and Vss are isolated from analog common.

32

the input switch (Sense HI and LO, source HI and LO,
Guard, Ohms Guard) to the signal conditioning and con-
verting modules (AC converters, Ohms converter, etc.).
Ohms guard is only available through the rear inputs.

3-10. Controller

3-11.  Under the direction of the software program, the
controller addresses and sets up each of the modules neces-
sary to perform a function. Two types of addresses are
used: direct and indirect. An indirect address requires a
previous direct address to set up the indirect address
response logic. Data transfers are accomplished with a hand-
shake between the address (IC) lines and the acknowledge
(ACK) line. When the controller addresses a module, it
places data on the data (ID) lines or receives data from the
addressed module. The addressed module must respond
with an ACK signal signifying that it is receiving or sending
data.

3-12. The controller directs the R? A/D converter in
taking a sample and receives the sample data from the
converter. The controller stores range and function infor-
mation for application to the sample data. Using the arith-
metic capability of the microprocessor, the software pro-
cesses the data to arrive at a binary 2’s complement number
which represents the polarity and value of the measurement.
This number is made available to an optional remote inter-
face either as is or after further processing to ASCII code.
The number is further processed by the controller for
application to the front panel display in a seven segment
LED format.
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3-13.  The software program consists of two parallel pro-
cesses. A background process (Figure 3-3) is responsible for
interrupt driven activities such as updating the display digits
and -directing the A/D converter in taking a sample. The
foreground process (Figure 3-4) is responsible for the mea-
surement cycle including accumulating data from the back-
ground process and performing required calculations.

MARK
INTERRUPT

UPDATE NEXT
DISPLAY DIGIT

READ NEXT
SWITCH BANK

PRIMARY
CYCLE?
(ALTERNATE MARKS)

OVER-RANGE TESTING
IF IN AUTORANGE

A/D CONVERSION
TO OBTAIN A SAMPLE

ADD LAST READING
TO THE BUFFER

TEST FOR SWITCH
PUSH & ACTON IT

MODULE CONTROL
REFRESH

( RETURN ’

Figure 3-3. Background Software Process

3-14. The controller is structured around the Intel 8080
microprocessor. Figure 3-5 is a block diagram of the con-
troller module. Hardware control functions have been mini-
mized by careful software design. Sequences of events are
timed from two sources. Basic operations of the micro-
processor are run from a 1.7 MHz clock. The other source is

8502A

generated by shaped line frequency pulses, which are applied
to a phase-locked loop. The phase-locked loop multiplies the
line frequency by eight. This signal is used to generate mark
interrupts which time the background process.

3-15.  Software for the 8502A is stored in five ROM’s.
These read only memorigs are mounted on a “piggy-back”
board, which is connected to the main controller pcb at the
socket for U25. Four RAMs (random access memory) are
used for temporary storage of data by the microprocessor.
Data lines (DBO-DB7) are used for bidirectional data flow.
Address lines (A0-A15) determine the source or storage lo-
cation of data. Since other modules of the 8502A system
are addressed as memory locations, address and data I/O
controls are used for access to the external bus structure.

3-16. Interrupts are used to divert the microprocessor
from the main program to service other soutines. Interrupts
are synchronized to an appropriate time.in the micro-
processor cycle through interrupt control, where assigned
priorities vector module identity data onto the data bus.
Module identity data words direct the microprocessor to the
memory location containing the next instruction. Two inter-
rupts are internally generated: ACK INT and MARK INT
(priorities one and six respectively). ACK INT is generated
when an acknowledge signal is not returned. MARK INT is
used to synchronize A/D samples and display digit updates
to the line frequency.

3-17.  An interrupt may be externally requested by pull-
ing the INT line low. When the microprocessor is ready to
accept the interrupt, the interrupt acknowledge (INA) signal
is generated. The requesting module must respond with an
ACK and a data bit (on ID1-ID4) which is used as a priority
vector by INT CONTROL.

3-18.  Two types of resets may occui: software and hard-
ware. Software resets are a result of front panel or remote
requests. Hardware resets occur at power up or power down.
Line frequency pulses from RTS are sensed by the reset
logic. At power up the reset signal assures that the micro-
processor will start from program location zero. At power
down the reset signal assures that the controller will not call
up wrong modules.

3-19.  The microprocessor control logic is responsible for
latching up a status word at the beginning of each instruction
cycle and for telling the microprocessor when to enter and
exit wait states. Microprocessor sequences are divided into
machine states (one clock period, 588 nsec), machine cycles
(from three to five states) and instruction cycles (from one
to five machine cycles). Status words are used to control
and synchronize data I/O, memory read/write, and some of
the interrupt control signals. The microprocessor must be
instructed to enter a wait state after addressing an external
module and after being interrupted to allow the external
module time to respond.

3-3
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Figure 3-4. Foreground Software Process
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3-5



8502A

3-20. Front Panel

3-21.  The front panel serves as an interface between the
operator and the 8502A controller. The display is multi-
plexed by the controller by means of addressing the front
panel for each digit. One direct address, two indirect ad-
dresses, and the accompanying data determine which digit
or annunciator and which segments will light. An indirect
address requires a previous, valid direct address to set up the
indirect response. Another direct address enables the switch
matrix to be read to determine if any function changes are
desired. The cycle of updating each digit and annunciator
and reading the switch matrix requires approximately 28
msec and is a continual cycle. Input terminals, J1-J5, are
physically located on the front panel but have no electrical
interaction with the front panel.

3-22, DC Signal Conditioner

3-23.  DC signals from either the input terminals or op-
tional signal conditioners (Ohms or Current Shunts) are

routed through the DC Signal Conditioner to be brought
within the range of the A/D Converter (+ 20V). Figure 3-6
is a block diagram of the DC Signal Conditioner. For ease
in arithmetic manipulations in the microprocessor, all gains
and attenuations in the 8502A are powers of eight. Gain or
attenuation factors are selected by the microprocessor
addressing the module. Data from the data bus is latched in-
to the control circuitry and used to select relays in the
attenuator and switches in the amplifier feedback circuit.
The combination of the attenuator and feedback-controlled
amplifier give gain or attenuation factors of one, eight, or
sixty-four.

3-24. Active Filter

3-25. The purpose of the Active Filter module is to
multiplex dc signals to the A/D Converter and to switch
analog filters into the signal conditioner inputs. Figure 3-7
is a block diagram of the Filter/External Reference module.
Five filter modes may be selected from the front panel. For

> INPUT ‘
brd HI ATTENUATOR
=K% +~10R AMP >
o2 . 64
T @ INPUT -
o LO 7
T
. ACK 4——-|
" FEEDBACK
2 <« NETWORK
2 ICO, 3, 4 X1, X8, X64
w
o)
g CONTROL
-}
a |\ ™
ico-3
Figure 3-6. DC Signal Conditioner Block Diagram
SIGNAL CONDITIONER
RT6
EXT REF HI
RT7 MULTIPLEXER RT5
) EXT REF LO
2 RT8 AMP
a % GAIN =1
w
o ACK 4———|
o0
<
o] A
o
CONTROL
FAST sLow
FILTER FILTER

Figure 3-7. Active Filter Block Diagram
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external reference measurements, the signal conditioner in-
put, the External Reference HI input and the External
Reference LO input are multiplexed to the A/D Converter.
Samples are taken of each input and arithmetically manip-
ulated by the Controller to arrive at a reading. Outputs from
the optional AC converter modules are applied to the Active
Filter module, bypassing the DC Signal Conditioner.

3-26. Fast R? A/D Converter

3-27. The Fast R?> A/D Converter employs Fluke’s
patented recirculating remainder (R?) technique for con-
verting a dc input signal into a binary, bit-serial data stream.
The R? technique has been modified for microprocessor
control. Obtaining a sample is a five-step process. Each step
consists of a decision period of five decisions and a sub-
traction period. Set-up of the converter, decisions, and reset
are initialized by the Controller addressing the A/D Con-
verter. Figure 3-8 is a block diagram of the R> A/D Con-

verter.

3-28.  During the first step, the input signal is applied to
the Summing Node. The polarity of the input is detected
and the resulting bit of information is transmitted to the
Controller. On the basis of the returned polarity, the A/D
module selects which reference polarity is required: positive
for negative inputs, negative for positive inputs. The first
of five precision currents is switched into the Summing
Node and a polarity bit returned. If the polarity is changed,

8502A

the first current is switched off. If not, it is left on. Then
the next current is switched into the Summing Node and
another polarity bit returned. Another decision is made and
so on until all five currents have been switched into the
Summing Node and five decisions have been made. This
completes the first decision period. The five precision cur-
rents are related by powers of two. The fifth current has a
resolution of thirty-two.

3-29. Following the decision period is a subtraction
period. Feedback through the Remainder Storage nulls
whatever remainder was left after the five currents have
been switched into the summing node. The remainder is
amplified by 16 in the Remainder Amp and is stored on a
capacitor in Remainder Storage. This completes the first
step. The input is now switched out of the Summing Node
and the amplified remainder switched in for the next step.
There are two remainder channels in Remainder Storage and
they are alternated in the four subsequent steps. Since the
fifth current has a resolution of thirty-two and the Re-
mainder Amp has a gain of 16, the first bit of a step has the
same significance as the last bit of the previous step.

3-30.  Of the five steps required to complete a sample,
the first uses the input signal for decision and subtraction
periods. The four subsequent steps alternate remainder
channels to use the amplified remainder of the preceding
step for decision and subtraction periods. Polarity bits

PRECISION

Ic14

REFERENCE

POLARITY

SWITCH

”;

PRECISION DIVIDER
AND MULTIPLEXER

VOLTAGE
REFERENCE

gt

\ED S”
CONTROLLER Wot®
INTERFACE ' REMAINDER
AND STORAGE
1D0-3 DECISION AND
LOGIC FEED BACK MULTIPLEXER
J
ID7
ACK »| REMAINDER
AMP
RT5 > ﬁ
FROM FILTER MODULE < POLARITY
DETECTOR

Figure 3-8. R2 A/D Converter Block Diagram
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returned at each decision are accumulated by the Controller
and assembled into a 24-bit word describing the polarity
and magnitude of the input.

3-31. CIRCUIT ANALYSIS
3-32. Introduction

3-33.  Detailed circuit descriptions for each module in
the standard 8502A mainframe will be presented in the
following paragraphs. Optional modules are covered in
Section 6. Block Diagram Description should be read first
to get an understanding of the overall functioning of the
instrument. Simplified schematic diagrams are located in
Section 8.(Section 6 for optional modules). Table 3-1 is a
list of mnemonic definitions used in the Controller
schematic.

3-34. Controller

3-35. TIMING

3-36.  The 8080 microprocessor requires two 12V clock
inputs whose phase relationship must fall within certain
limits (Figure 3-9). The period of the ¢1 clock (588 nsec)
governs the duration of a machine state (3 to 5 states
required for a machine cycle, 1 to 5 machine cycles required
for an instruction cycle). A 1.7 MHz crystal oscillator is
RC coupled through buffers and gates to provide the two-
phase clock signal. R1 controls the positioning of the ¢1
clock pulse (with respect to time) during the ¢2 pulse. The
@2 clock pulse is inverted and translated to 5 volt TTL levels
for other timing functions in the control circuitry.

3-37.  Shaped line pulses are applied to a phase-locked
loop (U26) which runs at 8 times the line frequency 480 Hz
for 60 Hz line, 400 Hz for 50 Hz line). The output of U26
is divided by 8 (U34) and applied to a phase comparator
(U26). Line synchronization is achieved using the output of
the phase-locked loop to time the internal interrupt, MARK
INT.

3-38.  ADDRESS and DATA BUSSES

3-39.  Sixteen address lines are used for addressing mem-
ory locations and external modules. Refer to the Controller
schematic in Section 8. Internal scratch pad memory loca-
tions use AO-A7, with A8, 9, 11, 12, 13 decoded as a RAM
chip select. Internal ROM locations use A0-A10, Al1, 12,
13 decoded as a ROM chip select. ROM/RAM select uses
Al4 for RAM (high for RAM). External addresses use
A8-A14 with A15 used as external/internal select (high for
external). These address lines are inverted when driving the
IC lines on the Interbus. The data bus is eight lines (DB0-7)
connected directly to memory and to the external data bus
(ID0-7) through tristate I/O buffers.

3-8

Table 3-1. Mnemonic Definitions

ACK — acknowledge

ACK LAT — acknowledge late

AR — analog return

DB — data bus

DBIN — data bus input signal (from uP)

DLD ACK — delayed ACK

EN INT '~ — enable interrupt

HLDA — hold acknowledge

IB ADX — interbus address

IBIN — interbus input signal

IC — interbus control

ID — interbus data

IINT — internal interrupt

INA o interrupt acknowledge (from
controller)

INT — interrupt

INTA — Interrupt acknowledge (status
word from uP)

INTE — interrupt enable (from uP)

MEM RD — memory read

MS ADDR BYTE — memory select address byte

o1 — clock pulse

2 — clock pulse

oLL — phase-locked loop

RAM — random access memory

ROM — read only memory

RRDY — reset ready

RST — reset

RT — real time

R/W — read/write

uP — microprocessor

VA — analog supply voltage

VCC 02 — 5V clock pulse

VDD 92 — 12V clock pulse

SRDY — set ready

SYN IINT — synchronized internal interrupt

TTLPU — TTL pull-up

WO — write out

WR — write

3-40. RESET

3-41.  Shaped line frequency pulses are applied to U36
and U34 to provide a reset on power up or power down
(Figure 3-10). U36 is a retriggerable one-shot multivibrator
which is cleared on power up by Delayed Vcc. Clearing U36
sets U35 to the Reset condition. After the clear on U36 is



removed (Delayed Vcc high), U34 clocks U35 out of the
reset condition on the eighth line pulse. At power down,
U36 changes state at a time determined by R18 and C22,
setting U35 to the reset state.

3-42. STATUS LATCH

3-43.  During the first state of every machine cycle, the[
microprocessor sends a status word out on the data bus. This
is at the same time and duration as the SYNC output. SYNC
@2 clocks the status word into a hex ‘“D” latch, UlS8.
Outputs from U18 (Figure 3-11) are used in various portions
of the control circuitry.

344. WAIT LOGIC

3-45. When the microprocessor addresses an external
module (A15 high) or is interrupted, the WAIT logic causes
the microprocessor to enter a wait state by pulling the ready

8502A

(RDY) line low (Figure 3-12). Set Ready (SRDY), normally
high, is pulled low to exit the wait state. Reset ready
(RRDY), normally low, goes high to enter the wait state.
For an external address, A15 TTL is high; therefore RRDY
will go high at SYNC TTL (derived from the microproces-
sor). For interrupts, the interrupt enable (INTE) signal is
inverted for application to U8. INTE enables INT and is
removed before INT falls low (due to an RC delay in the
INT CONTROL circuit) so the INT and INTE are high long
enough to clock Ul for a wait signal.

3-46.  Three possible combinations will cause the micro-
processor to exit a wait state. If an ACK signal is missing,
ACK INT TTL will pull SRDY low. For external addresses,
and external interrupts, A15 + INTA and ACK LAT will
pull SRDY low. For internal interrupts SYN IINT and INTA
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remove the wait state limiting the wait time to a single
machine state.

3-47. ACK LOGIC

348. When a module is addressed by the Controller, or
enabled for interrupt identification by INA from the Con-
troller, it must return an ACK (high) signal. Refer to Figure
3-13. Either INTA (for interrupts) or Al5 (for external
addresses) together with the delayed ACK signal produce
DLD ACK for U38, DLD ACK resets the ACK interrupt
logic, which is timing the wait for ACK, and produces the
ACK LAT signal through U15 and U27. RRDY must be low
to get ACK LAT. This synchronizes ACK LAT to the
SYNC TTL signal. ACK LAT (or ACK INT TTL if an ACK

is missing) causes the microprocessor to exit the wait state.

349. INTERRUPTS

3-50. Two internal interrupts and four possible external
interrupts are applied to the interrupt (INT) control logic
(Figure 3-13). A low on OR gate Ul7 places a high on
NAND gate U38. When INTE is high from the microproces-
sor (during the last state of an instruction cycle), U38 out-
puts a low through an RC delay network to U32. U32 in-
verts the signal and places a high on the INT line to inter-
rupt the microprocessor. The microprocessor drops INTE
low, then puts out an interrupt acknowledge (INTA) as a
status word which is latched up in the Status Latch, U18.
Then the microprocessor enters a wait state until the inter-
rupt and its priority are identified through INT VECTOR,
U28 (Controller schematic, Section 8).

3-51.  Internal interrupts are ACK INT and MARK INT
(Figure 3-14). ACK INT logic consists of a retriggerable

FROM
INT DATA BUS
CONTROL
IINT DBO DB4 DB7
4D 1D 5D 6D
RST TTL CLEAR CLOCK | SYNC @2
U18  HEX “D” LATCH
4Q 10 5Q  6Q
SYN IINT 1 | memp DBIN — MEM RD
A——— wo
SYN IINT A15 TTL
. R/W
INTA ouT {>c WR [
INTA _ ouT
WO
TO WAIT LOGIC, TO ENABLE TO WAIT LOGIC, TO MEMORY
INA LOGIC INTERRUPT ACK LOGIC
VLESJI%R TO IN/OUT
DATA BUS
CONTROL
Figure 3-11. Status Latch
ACK INT TTL (FROM ACK INT LOGIC)
A15 + INTA (FROM ACK LOGIC)
DY — a K ACK LAT (FROM ACK LOGIC)
LOW TO
ENTER Ul SYN IINT (FROM STATUS LATCH)
WAI
ST ATE CLOCK INTA (FROM STATUS LATCH)
= INTE (FROM UP)
us
RRDY _
CLEAR <}: a’ INT (FROM INT CONTROL)
i us 3 A15 TTL (FROM UP)
RST TTL SYNC TTL (FROM ULP)

Figure 3-12. Wait Logic

3-10



—f Bt e

_—

monostable multivibrator, U36, and a “D” type flip-flop,
Ul4. U36 is triggered by A15 TTL and SYNC ¢2. If
DLD ACK does not occur within the time constant of U36,
U36 will clock U14 to generate ACK INT. ACK INT TTL is
also generated by Ul4 to end the wait state resulting from
the external address.

3-52.  The MARK INT logic is armed by an internal
address keyed to RAM. A15 TTL is high indicating an
internal address. DB4 is high as part of the status word
indicating an address to an output device. A15 TTL and
DB4 (both high) with SYNC ¢2 clock U1 through U31-12.
A14 is low for a RAM address so Ul-7 is clocked high.
Although the address which arms the mark is keyed to
RAM, no data transfer takes place between the micropro-
cessor and RAM. The write signal (R/W) is disabled by
OUT from the STATUS LATCH. MEM RD (memory read)
is disabled by DBIN (from the microprocessor) and MEMR

8502A

(from the STATUS LATCH) both being low. After ARM
MARK (U1-7) is clocked high, the next pulse from the
phase-locked loop timing circuit clocks U14 to generate the
MARK INT signal. '

3-53. Interrupts are prioritized through INT VECTOR
(refer to Controller schematic, Section 8). Before entering
a wait state after an interrupt, the microprocessor puts out
a DBIN signal, signifying that it is ready to receive data.
DBIN and INTA produce EN INT through U37 to enable
the Interrupt Vector (U28). Internal interrupts are applied
directly to U28 and have priorities of one (highest) for
ACK INT and six (lowest) for MARK INT. For an internal
interrupt, TINT is generated by one section of U38 (Figure
3-13) and, when latched into the Status Latch (U18), is
used to end the wait state. For an external interrupt, SYN
IINT is low and with EN INT low, INA is generated on the
interbus. The interrupting module must respond with an

TO ACK INT TTL
WAIT
LOGIC

INT
FROM EXTERNAL MODULE
SYNC ¢p2 — ACK INT
u1s A Q
—_— — TO VECTOR
A15TTL Q CLOCK TINT
u3s TO STATUS
RETRIGGERED u36 ui4
ONE-SHOT — LATCH
CcL D Q g
ACK INT I | ACK INT INT
DLD ACK u3s TO uP
FROM ACK
_ 8X LINE LOGIC r DELAY
A1a FREQUENCY
INTE
MARK INT
~ oL 5 FROM P %
R TO VECTOR
A15 TTL = u1
DB4 —— U31 cLOCK u14
SYNC ¢p2 — -
— —| MARK INT
K Q D Q
MARK INT A
ARM MARK

Figure 3-13. Internal Interrupts and INT Control

INTA
ACK LAT O— RRDY u27
u3s8 A15
TO WAIT \—1
LOGIC
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ACK LAT EXTERNAL
e MODULE
RC DELAY
= .
TO ACK DLD ACK
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Figure 3-14. ACK Logic
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ACK and a data bit on IDI1-4. The returned ACK ends the
wait state and the data bit is applied to INT VECTOR, U28.
The complement of the output from U28 is placed on the
data bus to instruct the microprocessor where to go for the
next instruction.

3-54. F‘ront Panel

3-55.  Annunciator segment data is clocked into register
one by the direct address, ICO, 1, 5 high. Refer to Figure
3-15. Data output from the switch matrix is also a direct
address—ICO, 1, 6 high. For either direct address, the condi-
tion of ID7 (high for disable) is latched into U23 to enable
an indirect address. Digit segment address—IC1, 5 high, and
digit-annunciator select address—ICO, 5 are both indirect
addresses. Data is clocked into the registers upon termina-
tion of the address. An update sequence is as follows:

1. Register one is addressed with all data lines low to
blank the annunciator display and enable indirect
addressing.

2. Register two is addressed indirectly with data lines

low to blank the digit display.

3. Register three is addressed indirectly with all data
lines high to turn off all LEDs, disable the switch
matrix, and disable indirect addressing.

4, Register one is addressed with ID7 low to enable
indirect addressing and with annunciator segment
data on ID0-6. The data is latched and applied to
the annunciator LEDs.

5. Register two is addressed with digit segment data
on ID0-7 (U23 is not clocked by this address so
ID7 may be high without disabling indirect ad-
dressing). The data is latched and applied to the
digit LEDs.

6. Register three is addressed with ID7 high (disable
indirect addressing) and one of the data lines,
ID0-6, low to enable one digit LED and one an-
nunciator LED. One bank of the switch matrix is
also enabled.

7. The output buffer is addressed enabling the data
from the previously enabled switch bank to be
placed on the data bus. One or more lines low
indicates a change is desired. This address also
keeps the kill circuit charged.

3-56.  The seven steps just outlined are required for one
digit-annunciator-switch bank update. The process is re-
peated seven times for a complete update. The kill circuit
is used to blank the display if the Controller discontinues
addressing the front panel. Otherwise, segments would be
left on continuously and would soon burn out.

3-57. DC Signal Conditioner

3-58. Relays K1 and K2 control the input to the DC Sig-
nal Conditioner and the attenuation of the input (Figure

3-12

3-16). If both relays are energized, the input is from the
Volt/S2 input terminals with + 64 attenuation. If just K1 is
energized, the input is from the Volt/S2 input terminals
with no attenuation. If just K2 is energized, the input is
from RT1 (optional signal conditioners). Q10, Q11, CR3,
and CR4 provide overvoltage protection.

3-59. A differential amplifier (Q18, Q19) drives U3. FET
switches (Q14, Q15, Q16) control the gain of QI18, and
Q37. An output voltage swing of ¥20V is achieved through
bootstrapping; U4 provides a bootstrap for Q38 and Q37,
and U5 and U6 provide a bootstrap for U3 and U4. Current
sink and source for Q18 and Q19 are provided by Q38 and
Q37 respectively.

3-60. The DC Signal Conditioner is addressed by ICO, 3,
4 high. Data on IDO-3 is latched up and decoded to deter-
mine which switches and relays will be energized. Figure
3-16 includes an example of the relay driver used to mini-
mize thermal changes in the relays between the on and off
states. RC coupling between the decoder and the relay
driver provide voltage swings up to 4V or down to OV to
ensure positive relay action. Steady state voltages of 1.45V
(off) and 2.75V (on) minimize current differences between
the on and off states while maintaining the relay state
under all conditions.

3-61. Filter/External Reference

3-62. All inputs to the A/D Converter are routed
through the Filter/External Reference module. Refer to
Figure 3-17. External reference measurements are made by
multiplexing the three Filter module inputs to the A/D
Converter. Q18, Q19,and Q20 switch the signal conditioner
input, the external reference LO input, and the external
reference HI input respectively. Data controlling the
switches is latched into Ul upon termination of the address
(IC1, 3, 4 high).

3-63.  Three-pole, active Bessel filters (U3 and U4) have
different settling times and cut-off points. Either filter may
be selected from the front input panel for application to the
signal conditioner input. Bypass is automatically selected
for external reference inputs or may be remotely selected
for signal conditioner inputs. The combination of Q32,
Q25, Q23, Q24, or Q21, Q22 is turned on to select a filter
mode.

3-64. A dual, super-beta transistor in a differential con-
figuration (Q27) drives US5. A current source (Q26) and
sink (Q30) bias Q27. Enough current is drawn through
R19 by Q26 to bootstrap the input amplifier, Q27, 5V
above the output. Gain of the amplifier is set at one by the
combination of R21 and the input resistors. The external
reference inputs have additional series resistors located at
the rear panel terminals.
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3-65. Fast R? A/D Converter

3-66.  The Fast R? A/D Converter may be separated for
analysis into two component groups: Analog and Digital.
Analog circuitry is responsible for producing a voltage
reference, for summations, and for remainder amplification
and storage. Digital circuitry interfaces the analog circuitry
to the Controller and is responsible for reference selection,
decisions in the summation process, remainder channel con-
trol, and autozeroing. Since functions within the A/D
Converter are either directly controlled by the Controller
module via the data bus or are clocked through their opera-
tions by the Controller addressing the A/D module, the A/D
conversion program could be considered a functional part
of the A/D Converter.

3-67. ANALOG

3-68.  Figure 3-18 isa simplified schematic of the analog
portion of the A/D Converter. For clarity, switches are
shown as a circle enclosing a letter designator. Ul is a refer-
ence and reference amplifier controlling U2, a current
source. The -7V reference is set by R9 and R14. U3 serves
as a highly regulated collector and zener supply for Ul.
Operation of the A/D Converter requires both a positive
and negative reference (for negative and positive inputs,
respectively). Q9 and U4 are a precision unity gain amplifier
whose input is controlled by switches Al and A2. With Al
open and A2 closed, Q9 and U4 are configured as an in-
verting amplifier producing a positive reference. With A1l
closed and A2 open, Q9 and U4 are a noninverting amplifier.

3-69.  An input signal is applied to the summing node of
the remainder amplifier (Q27, U7) through switch 1. Q27
and U7 are an inverting amplifier with two gain configura-
tions. During the decision period, switch G is closed, apply-
ing the output of U7 to polarity detector Q28 and forming
a feedback path through CR5 and CR6. Q28 sends a po-
larity bit to the digital portion of the circuitry. On the basis
of this first polarity bit, a reference polarity is selected.

3-70.  Switches B, C, D, E, and F are closed, one at a
time, to switch a precise amount of current into the sum-
ming node. When a switch is closed, the opposite switch is
opened and vice versa. For example, when D is closed, D is
opened. After a switch is closed, a polarity bit is returned.
If the polarity changed with respect to the original polarity
selected for a step, the switch is opened; otherwise it is left
closed. The next switch is closed, a polarity bit returned and
a decision made, and so on until all five switches have been
closed (and possibly opened again). This constitutes a de-
cision period.

3-71.  Following the decision period is the subtraction
period. Switch G is opened and switches X and SX are closed

3-16

to form a feedback path for the remainder amplifier through
the X channel. A 400K resistor, R35, sets the gain of Q27
and U7 at sixteen. The feedback current completes the sum-
mation process and the amplified remainder is stored on
C10 in the X channel.

3-72.  For the next decision period switches SX and X are
opened and switches RX and G are closed. Since Q27 and
U7 form an inverting amplifier, the opposite polarity ref-
erence from the original selection) is automatically selected.
The amplified remainder is applied to the summing node
through U6 and R34. Five decisions are made, followed by
a subtraction period using channel Y for feedback and re-
mainder storage. The first decision-subtraction period ap-
plies the input signal to the summing node. The four follow-
ing steps apply an amplified remainder, alternating between
channel X and channel Y.

3-73.  When a sample is complete, the circuits are auto-
zeroed. U8 zeros the remainder amplifier through channel
X. Any offset is stored on C13 at the noninverting input of
Q27. The switching reference, Q9 and U4, is zeroed by first
closing Al and opening A2 to decrease settling time. Then
Al and A2 are both opened and the Z1 and Z2 switches are
closed, storing any offset error on CS5.

3-74. DIGITAL

3-75.  For the following discussion, refer to the Digital
Fast R? A/D schematic in Section 8. Direct address IC2, 3,
4 latches data into U34 and U35 controlling input switch I,
remainder channel switches, autozero, and reset (digital).
U31, a ring counter, is clocked to the C1 state enabling the
indirect address decoder (U33) and the polarity detector
(switch G). A polarity bit is returned and applied to U6.

3-76.  Indirect address IC1, 2 latches the polarity bit in
U6, enables the tristate transmitter, U5, and clocks U31 to
the C2 state. The transition of U31 from C1 to C2 clocks
the polarity into Ul1 (the uppermost section) whose output
determines whether switch A1 or A2 will be closed (refer-
ence polarity). At the same time, Ul (uppermost section) is
clocked to set the other section of Ull, closing the first
reference switch, B, of the A/D Converter. The next in-
direct address clocks a new polarity bit (a result of closing
the first reference switch B) into U6. If the polarity changed,
the output of U6 will cause a reset of the previous switch
latch, opening the previous switch. At termination of the
address the next switch is closed. One direct address and six
indirect addresses are required to complete a step. The last
indirect address resets the control logic to the CO state.
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3-77.  Switch selections are made through switch drivers
which rely on Vcc and Vss being at —15V and —20V
with respect to analog common. This allows simple transi-
tion from TTL levels to FET off voltages. D/A Converter
switches are selected on transition of U31 from one state
to the next. The transition clocks the first of two “D”
flip-flops which sets the second. The output of the second
latch resets the first and selects the switch. If the polarity
does not change after closing a switch, the output of U6
plus the output of Ull (reference select) will place two
highs on the input of one section of AND gate U2S.
Through OR gate, U16, a one will be applied to the D input
of that switch latch. The next transition of U31 will clock

3-18

the latch, keeping the switch closed. If the polarity had
changed, a zero would be applied to the D input, opening
the switch.

3-78.  After the last step, at completion of a sample,
the Controller addresses the A/D Converter for autozero.
U31 is clocked to the C7 state causing a digital reset. When
U6, storage capacitor disable, is reset, autozero is enabled.
RC coupled gates delay the zero switch controls so that
switch Al may be .closed and A2 opened in the reference
switching circuit. This provides a faster settling time for the
reference switching amplifier. Both A1 and A2 are opened
during the autozero time.
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Section 4

Maintenance

WARNING!

THESE SERVICING INSTRUCTIONS ARE FOR USE BY QUALIFIED PERSONNEL
ONLY. TO AVOID ELECTRIC SHOCK, DO NOT PERFORM ANY SERVICING OTHER
THAN THAT CONTAINED IN THE OPERATING INSTRUCTIONS UNLESS YOU ARE

QUALIFIED TO DO SO.

4-1. INTRODUCTION

4.2, This section of the manual contains performance
tests, calibration procedures, and maintenance information
including general maintenance and troubleshooting. Calibra-
tion intervals may be determined by the user according to
the accuracy desired (specifications are listed in Section 2).
One year is the recommended maximum calibration inter-
val. Test equipment recommended for performance tests,
calibration adjustments, and troubleshooting is listed in
Table 4-1. If the recommended equipment is not available,
equipment of equivalent specifications may be used.

4-3. SERVICE INFORMATION

44, Each instrument manufactured by the John Fluke
Mfg. Co., Inc. is warranted for a period of 1 year upon
delivery to the original purchaser. The warranty terms are
located at the front of the manual.

4.5. Factory authorized calibration and service for each
Fluke product is available at various worldwide locations. A
complete list of domestic service centers is located in Sec-

1

tion 7 of the manual. Shipping information is given in Sec-
tion 2. If requested, the customer will be provided an esti-
mate before any work begins on instruments that are
beyond the Warranty period.

4-6. GENERAL MAINTENANCE

4-7. Line Voltage Selection

4.8. Input line voltage is switch selectable between
115V ac and 230V ac (check Section 2 for line voltage
and frequency limitations). Removal of the top cover of
the instrument allows access to the switch, located in the
left front corner on the power supply board. Turn off the
power and disconnect the line cord before removing the
cover.

4.9, Fuse Replacement

4-10.  The line fuse (MDL .5A) is found near the heat
sink, on the rear panel. On the front panel, the front input
current/ohms protection fuse (AGC 1.5A) is located in the
lower right corner.

4-1
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Table 4-1. Test Equipment

NOMENCLATURE

MINIMUM USE SPECIFICATIONS

RECOMMENDED EQUIPMENT

DC Source

Null Detector
Reference Divider
Kelvin-Varley Divider
Standard Cell Enclosure
Oscilloscope

Digital Multimeter

Low EMF, Shielded Connector Cables

Extender Card
Bus Monitor
Static Controller
Test Module

High Short-Term Stability
Range: 0 — 1100V

10 puV Full-Scale Resolution

+.001% Division Accuracy

Linearity: .1 PPM of Input
Guildline 91

General Purpose with 10M£2 Probe

Voltage Accuracy: .01%
Input Impedance: 1000 M£2

Gold-plated Spade Lug Connectors

Fluke Model 335A

Fluke Model 335A
Fluke Model 750A
Fluke Model 720A
Guildline 9152 (R)
Tektronix 465
Fluke Model 8800A

Fluke Model MIS-7011k
Fluke Model MIS-7013k
Fluke Model MIS-7190K
Fluke Model MIS-7191K

AS REQUIRED BY INSTALLED OPTIONS

AC Calibration System

Current Calibrator
with 200 k€2 Resistor

Standard Resistors

Terminating Load

Voltage Range: 0 — 1000V ac
Frequency Range: 10 Hz — 300 kHz
Accuracy: 10 Hz— 30 Hz: .1 %
30 Hz - 20kHz:.02%
20 kHz — 100 kHz: .05%
100 kHz — 300 kHz: .33%

Accuracy: £.02%
+01%

1082 at 30 ppm; 10082, 1.9k§2, 10kS2,
100 k€2, 250kS2, 1 MS2, 4 MQ at
10 ppm; 10 MS2 at 50 ppm; 100 MS2
at 100 ppm

1 M£2 * 10%/0.22 uf Nonpolarized
Parallel Load

Fluke Model 5200A with
Fluke Model 5215A or
with Fluke Model 5205A

Fluke Model 382A

ESI SR-1010
ESI SR-1050

mation on slot location (e.g., J11C, J12C, and

4-11. Module Installation and Removal

4-12.  Use the following procedure for module installation
or removal.

1. Turn off the power and disconnect the line cord.
2. Remove the instrument’s top cover.

3. The 8502A allows some choice in the place-

42

ment of modules. For example, the ohms converter
(Option 02) may be placed in slot A, B, C, or D.
But the A/D converter will only function in slot H.
A complete listing of preferred and permissable
slots is offered in Figure 8-2. Slots A — N run from
front to rear. Figure 8-1 provides accurate infor-

J13C form'slot C). When installing any module,
slide it vertically between the module guides-and

press firmly into place.
Open the hinged module top.
NOTE

Make sure the leaf spring, attached to one half
of the module shield, is resting firmly over the
flange of the opposite half of the module shield.

For removal, grasp the module at both ends and
pull up. An end-to-end rocking motion may be
used to free the module from the connector.
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4-13. Module Disassembly

4-14.  All modules in the 8502A are mounted in shielded
cases which may be disassembled, using the following pro-
cedure. Avoid using excessive force to prevent breaking the
plastic.

1. Pop open the lid by using the indentations at either
end and lifting up. Hinge the lid back.

2. Orient the module with one of the guides up.

3. Press down on the end of the case half above the
words “OPEN.. while pulling up lightly on the lip
of the module guide and just separate that end.

4. Repeat step 3 for the other end.

5. Open the top of the module and the bottom catch
will automatically come apart.

6. Press down on the top of the pcb while pulling out
to free the pcb from the case half.

4-15.  Use the following procedure for module reassembly.

1. Insert the pcb in the case half bottom first and
lightly press down on the top to snap it in place.

2. Ensure that the spring shield connection is not
caught behind the pcb.

3. Align the bottom center catch of the case halves,
making sure the shields at either end fit together
properly.

4, Close the two halves togather, snapping the module

guides closed.

S. Using a small screwdriver or similar tool, lift and
position the leaf spring, attached to one half of the
module shield, so that it rests firmly over the flange
of the opposite half of the module shield.

4-16. Front Panel PCB Removal and LED
Replacement

4-17.  To remove the Front Panel PCB from the instru-
ment for troubleshooting, repair, or LED replacement, use
the following procedure :

1. Ensure that the power cord is disconnected from
the 8502A.

2. Remove any shorting links from the input termi-
nals.

8502A
3. Snap the bezel loose from the frame by depressing
and pulling out the top lip. Remove it from the in-
strument.
4. Remove any defective LEDs from their sockets and
replace.
5. If only LED replacement is required, reassemble in

the reverse order. If removal of the Front Panel
PCB is required, remove the top cover, remove the
pcb retainer from the instrument, then unplug the
front panel pcb from the motherboard and remove
it from the instrument through the front frame-
work.

6. Reassemble the Front Panel in the reverse order.
4-18. Power Supply Removal

4-19. Remove the Power Supply from the 8502A using
the following procedure:

1. Ensure that the power cord is removed from the
8502A. Remove the top cover.

2. Remove the four screws positioned around the
heat sink that secure the power supply to the rear
frame.

3. Pull the Power Supply straight back, using a gentle

rocking motion to disconnect it from the card edge
connector on the interconnect pcb.

4, Reassemble in the reverse order.

4-20. Power Supply Interconnect PCB Removal

4-21.  Remove the Power Supply Interconnect PCB from
the 8502A using the following procedure:

1. Remove the Front Panel pcb and power supply as
described above, if not already done.

2. Remove the three screws securing the interconnect
peb to the framework.

3. Disconnect the pcb’s card edge connector from the
motherboard connector. Lift the pcb out through
the front framework, taking care not to damage
the power switch.

4, Reassemble in the reverse order.

4-3
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4-22. Motherboard PCB Removal

4-23. Remove the Motherboard PCB from the 8502A
using the following procedure:

1. Remove the modules, the front panel pcb, and
power supply interconnect pcb from the instru-
ment if not already done.

2. Remove the eight screws that secure the mother-
board to the bottom framework and lift the
motherboard out through the front framework of
the instrument.

3. Reassemble in the reverse order.
4-24. Cleaning Instructions

4-25.  Periodically (at least every 90 days) clean the
8502A using the following procedure:

1. Ensure that the power is removed from the 8502A.

2. Remove the top and bottom covers from the
instrument.

3. Disconnect the modules from the motherboard and

remove them from the instrument.

4. Clean the interior of the 8502A using low pressure
clean, dry air or a vacuum cleaner.

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

6. Replace the modules and covers if access to the
instrument interior is no longer required.

4-26. PERFORMANCE TEST
4-27. Introduction

4-28. The following paragraphs contain a performance
verification test which compares the operation of the instru-
ment to the specifications in Section 1 of this manual.
The test may be used to verify calibration of the equipment
between scheduled calibration periods or as an aid in
troubleshooting.

4-29.  The test equipment required for the Performance
Test is listed in Table 4-1. If the recommended equipment
is not available, replacements with equivalent specification
may be substituted.

4-4

4-30.  If the instrument does not meet the specifications
listed in the Performance Test, either the calibration pro-
cedure or corrective maintenance should be performed, as
determined by the symptoms. The test should be performed
when the anbient temperature is between 18° and 28°
Celsius and the relative humidity less than 75% to attain
maximum accuracy.
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Figure 4-1. Connections For Low Range DC Voltage Tests

4-31. DC Performance Test
4.32.  LOW RANGE DC VOLTAGE TESTS
4-33.  Perform the Low Range Tests as follows:

1. Connect the equipment shown with solid lines in
Figure 4-1. Do not connect the 8502A at this time.

2. Verify that the test equipment is operating prop-
erly and their respective warmup periods, as stated
in the applicable manuals, have expired.



Verify that the 8502A warm-up period of two
hours has elapsed. Ensure that the VDC and AUTO
indicators are illuminated, the SAMPLE indicator
flashes approximately eight times per second (32
samples per reading), and all other indicators are
extinguished.

Set the Voltage Divider controls for one-tenth the
standard cell certified value. Adjust the DC Volt-
age Standard output for a null on the null meter.

Disconnect the leads at the Voltage Divider output
terminals and connect the 8502A as shown with
the broken lines in Figure 4-1.

Perform the test listed in Table 4-2, setting the
Voltage Divider to the listed outputs. Do not
change the output setting of the DC Voltage
Standard. After voltage has been applied to the
8502A but prior to the first reading, toggle the
instrument into manual ranging.

Reverse the leads at the 335A output terminals
(lead previously connected to the HI terminal now
connected to the LO terminal and vice versa) and
repeat the test listed in Table 4-2, ensuring that the
listed outputs are now negative.

Table 4-2. Low Range DC Voltage Tests

RANGE

DIVIDER 8502A READING
SETTING Low HIGH

1V
1V
v
Vv

100 mV
100 mV

+ 9.995 (1-3) | + 10.005 (-3)
+99.992 (-3) +100.008 (-3)
+ 0.09999 + 0.10001

+ 0.99997 + 1.00003

+ 0.9999 + 1.0001

+ 9.9998 + 10.0002

.0010000
.0100000
.0100000
.1000000
.1000000
1.0000000

4.34.

4-35.

HIGH RANGE DC VOLTAGE TESTS
Perform the High Range Test as follows:
Connect the equipment as shown in Figure 4-2.

Verify that the test equipment is operating prop-
erly and any warmup period required has expired.

Verify that the 8502A warm-up period of two
hours is complete. Ensure that the VDC function
is selected with the VDC indicator illuminated and
that the instrument is in manual ranging in the 100
volt range. The SAMPLE indicator should be flash-
ing approximately eight times per second (32 sam-
ples per reading) and all other indicators should be
extinguished.

10.
11.

12.

14.

15.
16.

17.

8502A

Set the Reference Divider Standard Cell voltage
controls to the standard cell certified value and
both the input and output controls to 10 volts.

Set the DC Voltage Standard to approximately
10 volts, then adjust its output for a null reading
on the null meter.

The 8502A reading displayed is between +9.999
and +10.001.

Set the Reference Divider input and output con-
trols to 100 volts.

Set the DC Voltage Standard to approximately
100 volts, then adjust its output for a null reading
on the null meter.

The 8502A reading displayed is between +99.997
and +100.003.

Increment the 8502 A range manually to 1000 volts.

The 8502A reading displayed is between +99.99
and +100.01.

Set the Reference Divider input and output con-
trols to 1000 volts.

Set the DC Voltage Standard to approximately
1000 volts, then adjust its output for a null read-
ing on the null meter.

The 8502A reading displayed is between +999.97
and +1000.03.

Set the DC Voltage Standard to standby.

Reverse the leads at the DC Voltage Standard and
standard cell terminals (lead previously HI to LO
and vice versa).

Set the DC Voltage Standard to operate and repeat
steps 4 through 15, ensuring that the listed outputs
are now negative.

NULL

METER DC VOLTAGE QUTPUT
STANDARD GUARD A
o (335A) oo
o0 ~
H
0 NULL 550 STDCELL ©
Q
2 299, 332 &
J J
r:)
to STD
1 =9 CELL
INPUT
Hl& o [ =
Log_i (o)
8502A

Figure 4-2. Connections For High Range DC

Voltage Tests
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4-36. AUTORANGING TEST

4-37.  Test the autoranging capability of the 8502A with
the following procedure:

1. Verify that the DC Volts and Autoranging modes
are selected on the 8502A.

2. Connect the 8502A input directly to the DC
Voltage Standard output.

3. Vary the output of the voltage source through its
range, checking that the instrument autoranges
approximately at the points indicated in Table 4-3.

Table 4-3. Autoranging

8502A CHANGES RANGE NOMINAL
FROM TO READING
100 mV 1V 3125 mV
1V 10V 25V
10V 100 V 20 V
100V 1000 V 160 V
1000 V 100 V 120 V
100V 10V 15
0V 1V 1.875
1V 100 mV 0.234375

4-38. DC EXTERNAL REFERENCE

4-39.  Test the DC four-wire true ratio, using the follow-
ing procedure:

1. Connect the test equipment to the 8502A as shown
in Figure 4-3.

2. Select the VDC function and Autoranging on the
8502A.

3. Set the DC Voltage Standard controls for +10.0000
volt output and the Voltage Divider controls to
1.000000.

4. Depress and hold the EXT REF switch. As long as

the switch is held, the 8502A display reads the
External Reference input of 10 volts (between
9.9998 and 10.0002).

5. Release the EXT REF switch. The 8502A com-
putes the ratio (VIN/VREF) and displays a reading
between 0.99996 and 1.00004.

6. Set the Voltage Divider controls to 0.1000000.

7. The 8502A displays a reading between 99.995 (-3)
and 100.005 (-3).

8. Depress the EXT REF switch to toggle the 8502A

out of the External Reference mode.

9. Remove power from the test equipment and dis-
connect it from the 8502A.

4-6
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Figure 4-3. DC External Reference Test

4-40. CALIBRATION ADJUSTMENTS

NOTE

The standards called out in the following pro-
cedure are required to meet the published
accuracy specifications. If published accuracy
is not required for a particular function (e.g.,
Resistance, DC Current, etc), standards with a
lower rated accuracy may be used.

4-41. Introduction

442. The 8502A should be calibrated every 90 days
or 1 year, as required to meet the applicable accuracy

specifications. It should also be recalibrated any time that
repairs are made to the instrument. When performing the
calibration, the ambient temperature should be 23°C + 2°C
and the relative humidity should be less than 75%. Refer to
Table 4-1 for the recommended test equipment. Check the
instruction manuals for the various pieces of test equipment
for the correct warm-up periods. Power Supply adjustments
are shown in Figure 4-4. Adjustments and test points on the
remaining pcbs are accessible on the top edge of the board
by popping open the hinged module top. Adjustments are
labeled on the underside of the module top.
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Figure 4-4. Power Supply Adjustments

4-43. Initial Procedure

4-44.  With the POWER switch OFF, replace the Isolator
or Bus Interconnect, whichever is installed, with the Bus

‘Interconnect and Monitor Board, MIS-7013K. Remove the

CAL Memory if installed. After completing calibration,

8502A

reinstall the CAL Memory and enter new calibration factors
(should be zeros). Set the POWER switch to ON and allow
the instrument to warm-up for at least 1 hour before con-
tinuing with the calibration.

4-45. Power Supply

446. Perform the Power Supply checks and adjustments
as follows:

CAUTION!
Do not use the 8502A to check its own
supplies.
1. Connect the test DMM HI input to Vcc on the Bus
Interconnect and Monitor Board and the LO input
to Vss.

2. Adjust R6 for a reading between +5.00 and
+5.10V dc to set the Logic Supply.
Transfer the HI DMM input lead to VA2.

4. Adjust R5 for a reading between +5.00 and
+5.10V dc to set the Analog Supply.

5. Verify that the voltages in Table 4-4 are within the
prescribed limits.

6. Prepare the test DMM to read AC volts and verify
that the voltage between LINE and Vss reads be-
tween 13 and 17V ac.

7. Turn the POWER switch to OFF, remove the Bus
Interconnect and Monitor Board, and return the
Isolator or Bus Interconnect to the Instrument.

8. Reapply power to the 8502A.

Table 4-4. Power Supply Verifications

TEST POINTS VOLTAGE RANGE (Vdc)

SUPPLY
HIGH Low FROM TO
Vop Vss +11.4 +12.6 Logic
Vagag Vgg - 1.4 - 126 Logic
VA1 AR + 14.25 + 15.75 Analog
VA2 AR — 14.25 — 15.75 Analog
VA3 AR +29.7 +31.7 Analog
VA4 AR — 29.7 - 31.7 Analog

4-47. DC Calibration Procedure

4-48. There are two methods of performing dc calibra-
tion in the 8502A. If the Calibration Memory (Option —04)
is installed, separate factors for each range and function
may be entered from the front panel. This procedure is fully
explained in Section 6. Alternately, dc calibration can be
performed in the 100 mV range through the following
adjustments on the DC Signal Conditioner module. If this
procedure is followed, either the Calibration Memory

4.7
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module must be physically removed or the stored memory
factors must be removed. To remove these factors:

1. Place the CAL switch down (CAL LED on).

2. Apply a good quality short across the input term-
inals (INPUT SENSE HI to LO).

3. Press STORE for each range (manually select
ranges with UP and DN switches).

4-49. The offset adjustment, R14, in the Active Filter
does not require adjustment unless Q27 or U5 have been
replaced. There are no other adjustments in the Active
Filter. Refer to troubleshooting, Figure 4-9, in this section
for adjustment procedures for R14.

4-50. DC CONDITIONER ADJUSTMENTS

4-51.  All adjustments and test points in the following
procedures are on the DC Signal Conditioner. Perform the
subtest, using the following procedure;

1. Select V DC, the 100 mV range, the slow filter
(indicator on), samples per reading rate 7, and the
CAL switch ON (CAL LED flashes).

2. Short the 8502A front input terminals.
3. Adjust R53 for a reading of exactly 0 uV.
4. Remove the short from the input terminals and

apply a 1 M£2/0.22 uF parallel load.

5. Adjust R52 for a reading between -0.002 and
+0.002V dc (0 £2 uVv).
6. Repeat steps 2 through 5 until both readings are

present without an adjustment.

4.52.  A/D CONVERTER CALIBRATION
PROCEDURES

4-53.  Use the following procedures to calibrate the A/D
Converter. All test points and adjustments are on the A/D
Converter.

4-54.  This paragraph contains the adjustment procedure
for R64. R64 requires adjustment only if R54 in the tens
bit ladder has been replaced during repair. Unless R54 has
been replaced, go on to the next paragraph.

1. Connect the test DMM HI to TP7, LO to TPé.
2. Adjust R1 for a test DMM reading of -7.000X V.
3. Remove the test DMM.

4. Using the test connections in Figure 4-1, apply
10.10000 volts dc to the 8502A input terminals.

5. Adjust R64 for an 8502A reading of +10.10000
15 cal digits.

6. Continue with the following adjustments.

4-55. A/D Zero Adjustment

4-56.  Using the following steps to adjust auto zero in
the A/D Converter:

1. Select the 10V range on the 8502A.

2. Short the 8502A input terminals.

3. Adjust R8 for a reading of 0.0000-0 %1 cal digit.
4-57. A/D Calibrator Settings

4.58.  Prepare the DC Voltage Standard for use during
the A/D Calibration using the following procedure:

1. Connect the equipment, as shown with the solid
lines in Figure 4-1. Do not connect the 8502A at
this time.

2. Set the Voltage Divider controls at one-tenth the
standard cell certified value (standard cell value x
0.1).

3. Adjust the DC Voltage Standard output for a null
on the null meter.

4, Record the dial setting of the DC Voltage Stand-
ard as “Control Setting A.” This setting will be
used later in the procedure, in addition to the fol-
lowing paragraph.

5. Disconnect the leads at the Voltage Divider output
terminals from the null meter and standard cell and
connect the 8502A as shown with the broken lines
in Figure 4-1.

4-59. A/D Ladder Adjustments

4-60. Use the following steps when adjusting the A/D
Ladder:

1. Select the 10V manual range on the 8502A.

2. Set the Voltage Divider controls for a ratio of
1.0100000.

3. Adjust R1 for a reading between +10.0999-9 and

+10.1000-1 (+10.1000-0 1 cal digit).
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4, Reverse the polarity of the dc voltage at the DC;
Voltage Standard for a negative input to thel
8502A.

5. Adjust R2 for a reading between -10.0999-9 and
-10.1000-1 (-10.1000-0 %1 cal digit). If these ad-
justments cannot be made, perform A/D Converter
Calibration Procedures.

6. Return the polarity of the dc voltage to a positive
output from the DC Voltage Standard input at the
8502A.

7. Set the Voltage Divider controls for a ratio of
.0500000.

8. Adjust R7 for a reading between +0.4999-9 and
+0.5000-1 (+0.5000-0 %1 cal digit).

9. Repeat steps 2 through 8 until all readings are
within tolerance without making an adjustment.

10. Set the Voltage Divider controls for ratio of
.5100000.

11. Adjust R6 for a reading between +5.0999-9 and
+5.1000-1 (+5.1000-0 %1 cal digit).

12. Set the Voltage Divider controls for a ratio of
.2600000.

13. Adjust RS for a reading between +2.5999-9 and
+2.6000-1 (+2.6000-0 %1 cal digit).

14. Set the Voltage Divider controls for a ratio of
.1400000.

15. Adjust R4 for a reading between +1.3999-9 and
+1.4000-1 (+1.4000-0 %1 cal digit).

16. Set the Voltage Divider controls for a ratio of
.0750000.

17. Adjust R3 for a reading between +0.7499-9 and
0.7500-1 (0.7500-0 %1 cal digit).

18. Repeat steps 2 through 17 until all steps are within
the stated tolerance.

4-61. Linearity Verification

4-62.  Use the following procedure to check linearity for

the 8502A:

1. Verify that the 8502A reading rate is set at 128
samples/reading and the 10V manual range is
selected.

2. Set the Voltage Divider controls for a ratio of

.2000000.

8502A

3. Set the DC Voltage Standard for an output of ap-
proximately 100 volts and adjust its output for a
reading between +19.9999-9 and +20.0000-1 on
the 8502A.

4. Set the Voltage Divider controls for a ratio of
.0000000 and verify that the reading is between
-0.0000-1 and +0000-1 (0 %1 cal digit).

5. Reverse the polarity of the dc voltage at the DC
Voltage Standard for negative input to the 8502A.

6. Verify that the 8502A reads between -0.0000-1
and +0.0000-1 (0 %1 cal digit).

7. Return the polarity of the dc voltage output from
the DC Voltage Standard to a positive input at the
8502A.

8. Set the Voltage Divider controls to the settings
listed in Table 4-5, verifying that the readings are
within the tolerances listed in the table.

9. Reverse the polarity of the DC Voltage Standard
output and repeat the steps in Table 4-5, checking
that the reading is negative and within the listed
tolerance.

10. Set the DC Voltage Standard for the “Control Set-
ting A” recorded earlier.

11. Set the Voltage Divider controls for a ratio of
1.0000000.

12. Verify that the 8502A reads between +9.9999-9
and +10.0000-1 (+10.0000-1 %1 cal digit).

Table 4-5. Linearity Checks

DIVIDER READINGS

SETTING MINIMUM NOMINAL MAXIMUM
.0100000 0.9999-5 1.0000-0 1.0000-5
.0200000 1.9999-5 2.0000-0 2.0000-5
.0300000 2.9999-5 3.0000-0 3.0000-5
.0400000 3.9999-5 4.0000-0 4.0000-5
.0500000 4.9999-5 5.0000-0 5.0000-5
.0600000 5.9999-5 6.0000-0 6.0000-5
.0700000 6.9999-5 7.0000-0 7.0000-5
.0800000 7.9999-5 8.0000-0 8.0000-5
.0900000 8.9999-5 9.0000-0 9.0000-5
.1000000 9.9999-5 10.0000-0 10.0000-5
.1100000 10.9999-4 11.0000-0 11.0000-6
.1200000 11.9999-4 12.0000-0 12.0000-6
.1300000 12.9999-4 13.0000-0 13.0000-6
.1400000 13.9999-3 14.0000-0 14.0000-7
.1500000 14.9999-3 15.0000-0 15.0000-7
.1600000 15.9999-3 16.0000-0 16.0000-7
.1700000 16.9999-2 17.0000-0 17.0000-8
.1800000 17.9999-2 18.0000-0 18.0000-8
.1900000 18.9999-2 19.0000-0 19.0000-8
.2000000 19.9999-2 20.0000-0 20.0000-8
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4-63. RANGE ADJUSTMENTS

NOTE
If the Calibration Memory option is included
with the unit, refer to Section 6 for reinstalla-
tion and setup.

4-64.  All adjustments and test points in the following

procedure are on the DC signal conditioner. Perform the
subtests using the following procedures.

4-65.  Use the following steps to adjust the 100mV range:

1. - Ensure that the DC Voltage Standard is set for
“Control Setting A.”

2. Set the Voltage Divider controls for a ratio of
.0000000.

3. Select the 100 mV range on the 8502A.

4, If required, readjust R53, for a reading of 030 uV.

5. Set the Voltage Divider controls for a ratio of
.300000.

6. Adjust R49 for a reading between +299.999 and

+300.001 (+300.000 1 digit).

4-66.  Use the following procedure to adjust the 1V range:

1. Select the 1V range on the 8502A.

2. Set the Voltage Divider controls for a ratio of
.2500000.

3. Adjust R48 for a reading between +2.49999-9 and

+2.50000-1 (+2.50000-1 1 cal digit).

4-67. Use the following procedure to adjust the 100V
range:

1. Connect the equipment as shown in Figure 4-2.
2. Select the 100V range on the 8502A.
3. Set the Reference Divider Standard Cell voltage

controls to the standard cell certified value and
both the input and output controls to 100 volts.

4. Set the DC Voltage Standard to approximately
100 volts, then adjust its output for a null on the
null meter.

5. Adjust R47 for a reading between +99.999-9 and

100.000-1 (+100.000-0 1 cal digit).
4-10

4-68.
range:

4-69.

4-70.

Use the following procedure to adjust the 1000V

Select the 1000V range on the 8502A and take the
instrument out of the Cal mode by moving the
CAL switch to OFF (CAL indicator extinguishes).

Verify that the 100 volt setting on the Reference
Divider is still nulled.

The 8502A should read between +99.98 and
+100.02 (+100.00 2 digits).

Set the Reference Divider input and output con-
trols to 500 volts.

Set the DC Voltage Standard to approximately

500 volts, then adjust its output for a null on the
null meter.

The 8502A should read between +499.98 and
+500.02 (+500.00 %2 digits).

Set the Reference Divider input and output con-
trols to 1000 volts.

Set the DC Voltage Standard to approximately
1000 volts, then adjust its output for a null on the
null meter.

The 8502A should read between +999.98 and
+1000.02 (1000.00 2 digits).

TROUBLESHOOTING ®

Static discharge can damage components contained

in the 8502A. The following precautions should be observed
during troubleshooting, repair, or module replacement.

1.

Never connect or disconnect modules or compo-
nents without first turning the 8502A’s Power
switch to OFF.

Perform all repairs at a static-free work station.

Minimize handling of IC’s and pcb’s; in no case
handle them by their connectors.

Keep repair parts in their original containers until
ready for use.

Use static ground straps to discharge repair per-
sonnel.



—

6. Use conductive foam or anti-static containers to
store replacement or removed IC’s and pcb’s.

7. Remove all plastic, vinyl and styrafoam products
from the work area.

8. Do not slide static sensitive devices over any
surface.

9. Use only anti-static type solder removal tools.

10. Use grounded tip soldering irons.

4-71. A procedure for isolating faulty modules is con-
tained in Table 4-6. It is important that the theory of
operation given in Section 3 be read before attempting to
troubleshoot the 8502A. The module isolation procedure
involves making observations of the 8502A behavior, then
removing or replacing modules to establish cause-effect
relationships. DO NOT remove or replace modules with the
power on. Follow the procedure step by step all the way
through to assure that the fault is isolated to the correct
module. Faults in some modules may cause apparent faults
in other modules.

WARNING

IF THE ISOLATOR AND THE BIT SERIAL
INTERFACE ARE INSTALLED, REPLACE-
MENT OF THE ISOLATOR BY THE BUS
INTERCONNECT MONITOR BOARD MAY
ALLOW A HAZARDOUS COMMON MODE
VOLTAGE TO APPEAR ON THE OUTPUT
CONNECTOR OF THE INTERFACE.

4-72.  Figures 4-5 through 4-11 contain symptom analysis
troubleshooting information for each of the modules and
pcb’s contained in the mainframe 8502A. The possible
failures are listed in order of probability. Troubleshooting
information for optional modules is contained in Section 6.

4-73. Troubleshooting Notes

4-74.  Error codes are disabled in the CAL mode. Selec-
tion of a function for which the module is either faulty or
missing will then result in random readings.

4-75.  If interaction between modules is a problem during
troubleshooting, use of either the Static Controller (MIS-
7190K) or the Test Module (MIS-7191K) could be helpful.
With the Static Controller, bus IC, ID, and handshake
signals may be applied separately to most analog and digital
modules. The Test Module may be used to either check or
troubleshoot the Controller module. Complete use informa-
tion and troubleshooting techniques are provided with these
test modules.

8502A

4-76.  Use the Bus Interconnect and Monitor Board
(MIS-7013K) to access lines on either the digital (unguarded)
or analog (guarded) interbus. In using the Bus Interconnect
Monitor Board, note that RT1 physically does not extend
to the Isolator-Interconnect slot. RT1 is accessible with the
Monitor Board installed in any of the first four slots (J11A,
B, C, or D). The output of the optional Ohms Converter
and Current Shunts modules are on RT1.

CAUTION
Do not apply an input directly to the A/D Con-
verter module. Damage to the A/D Converter
may result. The DC Signal Conditioner may be
bypassed by applying a signal directly to the
Active Filter module, as outlined in the module
isolation procedure.

4-77.  Care should be exercised when soldering on multi-
layer printed circuit boards. Excessive heat can be especially
ruinous. Note the following considerations:

1. Excessive heat can cause unseen damage to board
laminations and through-hole plating.

2. Soldering tip temperatures above 700°F should, in
all cases, be avoided.

3. Whenever possible, alternate soldering tool usage
between divergent areas on a board. Concentration
of heat in any one area will thereby be minimized.

4-78. Non-recurring Adjustments
4-79. POWER SUPPLY ASSEMBLY

4.80.  Variable resistor R9 in the U3 Regulator circuit of
the A4 Power Supply Assembly (Rev. E and subsequent) is
set at the factory and should not require additional adjust-
ment. If any components in the circuit are replaced during
troubleshooting it can be adjusted or verified using the
following procedure:

1. Connect a test DMM between -15V (VA2) and
ANALOG RETURN (AR) on pins 5,14 and 7,16
of the Guarded Bus connector (P1) respectively.

o

Record the value of the reading.

3. Connect the test DMM between +15V (VA1) and
AR on pins 6,15 and 7,16 of P1 respectively.

4. Adjust R9 until the test DMM reads within #0.25V
of the reading recorded in step 2 above.

5. Recheck the -15V and +15V supplies at the points
given in steps 1 and 3 above respectively and verify
that they read -1520.75V and +1520.75V. If either
is outside the stated tolerance repeat steps 1
through 4 until both values are within tolerance.
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Table 4-6. Faulty Module Isolation

Go to the step
e v
response
YES NO
1. Turn the power ON. The following should be displayed.
HI-2.0.Y (Y=Program number) then
C XXXXX (X = installed option number) then
0.00 +.05 (DC Volts, 1000V range, Fast sample rate)
2. Is the display blank? 6 3
3. Is the initial display other than HI—2.0.Y? 42 4
4, Is the reading other than 0.00 £.05 59 5
5. Are the first three displays normal? 78 2
DISPLAY BLANK AT POWER ON
6. Remove bus interconnect (or Isolator if installed).
7. Turn power ON. Is HI—2.0.Y displayed? 8 11
8. Was the isolator installed? 9 11
9. Install interconnect-monitor in the Isolator slot. Is HI—2.0.Y displayed? 10 13
10. Bad Isolator. Go to Section 6 under Isolator.
11. Is the power indicator on? 17 12
12. Check the fuse. Is it bad (replace)? 1 17
13. v Remove Cal Memory and remote interfaces if installed. Is HI—2.0.Y displayed? 14 17
14, Replace Cal Memory, Is HI—2.0.Y displayed? 16 15
15. Bad Cal Memory. Go to Section 6 under Calibration Memory.
16. Bad Remote Interface. Go to Section 6 under the appropriate interface.
17. Install the interconnect-monitor PCB in the Isolator slot.
18. Check power supply voltages as follows. Test DMM Common to VSS.
Vpp =+11.4to +12.6 Vee =+5.16105.25
Vgg=—11.41t0-126 LINE=13Vacto 17V ac
19. Are the power supplies within tolerance? 26 20
20. Remove all modules except the Front Panel.
21, Recheck power supplies. Within tolerance? 22 23
22, Replace modules one at a time (start with Controller), rechecking supplies after replacing each
module. The last one put in when the supplies go bad is the problem. Go to the appropriate
figure for that module.
23. Remove the front panel. Recheck supplies. Within tolerance? 25 24
24, Problem on power supply, motherboard, or power supply interconnect.
25, Bad Front Panel. Go to Figure 4-7. |

4-12




[ I S )

_—

8502A
Table 4-6. Faulty Module Isolation (cont)
Go to the step
STEP ACTION m:‘::'b:;r?':aﬁn
NO. response
YES NO
26. Remove Cal Memory and the remote interface if installed.
27. Check IC 6, 5, 1, 0 on interbus. All moving? 28 30
28. Check ACK line. Moving? 29 30
29. Check ID0 —7. All moving? 32 30
30. Check Controller clock, TP2, TP3 (TP1 =gnd). Is 12V, 1.7 MHz signal present? 33 31
31. Bad Controller. Go to Figure 4-6.
32. Bad Front Panel. Go to Figure 4-7.
33. Remove analog modules, leaving only Controller, Front Panel, and Interconnect.
Is the display normal? 34 35
34. Faulty Analog Module. Replace one at a time — last one in is the problem. Go to the
appropriate figure for that module
35. Remove Front Panel, replace DC Signal Conditioner, Filter, A/D Converter.
36. Check IC lines, ACK line, ID lines. All moving? 38 37
37. Bad Controller. Go to Figure 4-6.
38. Bad Front Panel. Go to Figure 4-7.
INITIAL DISPLAY OTHER THAN HI-2.0.Y
39. Remove Interconnect PCB (or Isolator if installed).
40. Apply power. Is the display as follows? 41 44
HI-2.0.Y
C XXXXX
Error 9
41. Was the Isolator installed? 42 47
42, Install Interconnect-monitor PCB in Isolator slot. Is display normal? 43 48
43. Bad Isolator. Go to Section 6.
44, Are Cal Memory or remote interface installed? 45 47
45, Remove Cal Memory and remote. Display normal? 46 47
46. Replace one at a time. Go to appropriate figure.
47 Install Interconnect-Monitor PCB.
48. Check for shorts between the IC and the ID lines. Shorts? 49 51
49, Remove all modules except Front Panel. Removed short? 50 57
50. Reinstall modules one at a time (start with Controller), checking for shorts between modules.
Last one in is the problem. Go to the figure for the appropriate module.
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Table 4-6. Faulty Module Isolation (cont)

Go to the step
STEP ACTION number given
NO. response
YES NO
51. Are any of the IC, ID, or ACK lines always high or always low? 53 52
52. Remove all modules except Front Panel and Controller. IC and ID moving? 56 53
53. Remove Front Panel. Reinstall dc analog modules if removed.
54.. Are the IC, ID, and ACK lines moving? 57 55
55. Bad Controller. Go to Figure 4-6.
56. Is the display normal? 58 57
57. Front Panel bad. Go to Figure 4-7.
58. Faulty Analog module. Replace one at a time until symptoms recur. Last one in is faulty.
Go to the figure for the appropriate module
READING NOT ZERO AT TURN ON
59. Remove all optional modules (except Isolator if installed), leaving Controller, (lsolator),
DC Signal Conditioner, Filter, A/D, Front Panel.
60. Apply power. Is the reading zero? 61 62
61. Replace modules one at a time until reading is not zero. Last one in is the problem.
Go to Section 6.
62. Is the Isolator installed? 63 65
63. Replace Isolator with Interconnect-Monitor PCB. Is the reading zero? 64 65
64. Bad Isolator. Go to Section 6.
65. Install Interconnect Monitor if not already installed. Check supply voltages as follows.
Test DMM LO on AR (analog return).
VA1 =+1425t0 +15.75V VA4 =-29t0 -32V
VA2=-14.25t0 —156.75V V¢ =-15V Difference must equal
VA3 = +29 to +32V Vgg =—20V’ 4.9to0 5.2V
66. Supply voltages in tolerance? 70 67
67. Remove all modules except Front Panel. Supplies in tolerance? 69 68
68. Repair power supply. Go to Figure 4-5.
69. Replace modules one at a time, checking supplies between modules. Last one in is faulty.
Go to the appropriate figure.
70. Remove Filter module. CAL switch on. Select DC Volts, 1000V range.
71. Is the reading zero? 72 77
72. Replace Filter module; remove DC Signal Conditioner.
73. Place a jumper (short) between RT2 and RT6.
74. Is the reading zero (disregarding CAL digit)? 75 76
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Table 4-6. Faulty Module Isolation (cont)
Go to the step
ramber g
response
YES NO

75. DC Signal Conditioner bad. Go to Figure 4-8.
76. Filter module bad. Go to Figure 4-9.
77. A/D converter bad. Go to Figure 4-10.
78. Do the Performance Tests earlier in this section.
79. Is the unit within the tolerances given? 80
80. Is the Cal Memory installed? 81 83
81. Remove the Cal Memory. Is the unit now within tolerance? 82 83
82. Faulty Cal Memory. Go to Section 6.
83. Is the Isolator installed? 84 87
84. Replace Isolator with Interconnect-monitor PCB.
85. Is unit within tolerance? 86 87
86. Bad lIsolator. Go to Section 6.
87. Is the failure in DC Volts Performance Test? 89 88
88. Go to Section 6 for the appropriate faulty function.
89. Remove all optional modules, leaving Front Panel, Controller, DC Signal Conditioner,

Active Filter, and A/D Converter.
90. Do the DC Volts Performance Test. Is the unit within tolerance? 91 92
91. Reinstall options one at a time, rechecking DC Volts tolerance. Last module installed when

unit becomes out of tolerance is faulty. Go to Section 6.
92. Check supply voltages according to the following chart.

VA1 =+14.251t0 +15.75V VA4 = —29 to —32V
Y a5 te 1878V xgg hov ) Difference = 4910 5.2v

93. Are the supplies within tolerance? 97 94
94, Remove all modules except Controller and Front Panel. Are the voltages correct? 95 96
95. Replace modules one at a time until the voltages go bad. Last one in is the problem.

Go to the appropriate figure.
96. Repair power supply. Go to Figure 4-5.
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Table 4-6. Faulty Module Isolation (cont)

Go to the step
STEP number given
NO. ACTION for correct
response
YES NO
97. Connect the test DMM LO to RT2 and HI to RT6. Apply known voltages to the 8502A
input to test the DC Signal Conditioner. The following voltages are suggested inputs:
8502A GAIN TEST DMM
RANGE DC SIG COND -INPUT READING
100mV X64 2mV 128.0mV
100mV X64 200 mV 12.80V
v X8 125mV 1.0V
1v X8 2V 16.0V
10v X1 1v 1.0V
10V X1 19v 19.0v
100V 8 1V 125.0mV
100V 8 140V 17.50V
1000V <64 64V 1.0V
1000V <64 960V 15.0V
98. Are the readings correct (noise or drift in the DC Signal Conditioner will show up on the
Test DMM readings)? 100 99
99. DC Signal Conditioner faulty. Go to Figure 4-8.
100. Connect Test DMM HI to RT5. Repeat table in step 97. The test DMM readings should be
the same.
101. Are the Test DMM readings the same? 103 102
102. Faulty Active Filter module. Go to Figure 4-9.
103. Faulty A/D Converter. Go to Figure 4-10.
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SYMPTOM POSSIBLE FAILURE
GUARDED SUPPLY
VA1T—-BAD . . . . . . . . . . . . . .« . . . . . . . U3BR2orTransformer
(+16V).Noisy . . . . . . . . . . « « . « . . . . . . . C3,BR2
VA2—-BAD . . . . . . . . < . v . .« . . . . . . . . U4BR2 orTransformer
(-=18V)Noisy . . . . . . . « « « « . « <« . . . . . . . CA4BR2
VA3—-BAD . . . . . . . . . . . . . . . . . . . . . U2CR4,BR1,Transformer
(#30V) Noisy . . . . . « . .« . . + . . . . . . . . . . C2,BR1
VAA—BAD . . . . . . . . . . . . . . . . . . . . . U1CR3,BR1, Transformer
(-=30V)Noisy . . . . . . . . . . « « « « « . . . . . . C1BR2
Vee (Guarded) . . . . . . . . . « « « « . . . . . Ub5,R5R3,C5 CR1,CR2, Transformer
VA1 and VA2 are used as a reference for VA3 and VA4. VA3 and VA4 could load down VA1 and VA2. Check by
lifting the reference diodes CR3 and CR4.
UNGUARDED SUPPLY
Vbp (+12V) . . . . . . . . . . . . . . . . . . . . . U6CB CYC12 BRI, Transformer
VGG (=12V) . . . . . . . . . . < . . . . . . . . . . U7.13C10,C7, BR3, Transformer
Vee (+5V). . . . . . . . . . . . . < . . . .« . . . . U8,R6,R4,C8,C13,C11,BR4, Transformer

The drawing below identifies the pins at the power supply edge connector. Input voltages to the regulators should be
approximately 5V higher than the normal output voltages. If the output is higher or lower than specified and noise is not
the problem, the regulator is bad.

J UNGUARDED
TOP—-60 Hz Ref, Bottom — Vss
IOP_VDD' Bottom—VGG
op and Bottom—Vcc
S2 ]

[0,

D,
= GUARDED
R1
ca |- "D‘[: TOP—VA3, Bottom—VA4
R2 VA2 (Top and Bottom)

—

| Ga—

C_—1 VA1 (Top and Bottom)

C_—] AR (Topand Bottom)

{ am—
J

\/ S (Top and Bottom)
VCC (Top and Bottom)

Figure 4-5. Power Supply Troubleshooting
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NOTE

Due to the speed and complexity of the controller, it is recommended that, when a problem is isolated to the controller,
the unit be sent to the nearest Service Center for repair. The following information will assist in troubleshooting simpler

problems. Many problems require the use of a Trendar or similar tester.

SYMPTOM POSSIBLE FAILURE

Troubleshoot the Controller with only the Controller, Front Panel, and Power Supply installed.

Blank Display (most common symptom of controller failure) . . . . . Proceed with checks listed below

1. Check ¢1 and ¢2 clock at TP2, TP3

12v
@2
OV
R1 adjusts
¢1 during ¢2. Select C8 if
12v necessary to achieve a ¢1
pulse width of 80 +5 ns
o} @ 90% level (nominal value
ov 80+5ns 15 pF).
@90%
>60 ns=—> [ |gye|? [ 95 + 5nS @ 10% level
@ 10% level (11V) (approx. 1.2V)
588 ns ——>1
¢lbad,¢20k . . . . . . . . . . . . . . . . . . . . . U3U9UIO
¢lok,¢2bad . . . . . . . . . . . . . . . . . . . . .U U0
o1, ¢2bad . . . . . . . . . . . . . . . . . . . . . .uU3ugwn
¢twon'tadjust . . . . . . . . . . . . . . . . . . . . R1U3, U9, capacitors
2. Check RST (reset) line (at U10-12, U35-13)
High? Check for 400 usec delay on +5V at U36-13
Stuck Low?. . . . . . . . . . . . . . . . . . .U35U34U36,U38

3. Check RDT (ready) line (at U10-23, U1-9)

Pulsing — OK

Always low . . clock pulse at U1-12 U1, U16, U15, U8—
check inputs to U8, U18

Always high . ACK interrupt or mark interrupt not

functioning properly

Figure 4-6. Controller Troubleshooting
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SYMPTOM

4, Check Bus ACK Signal.

[N

POSSIBLE FAILURE

ULTLIL

->‘ '4— 2 usec

1 2 3 4 5 6 7

< 2 msec
1-3, display clear; 4-6 new data; 7, switch read

No pulses on ACK line .

ACK always high .

5.  Check IB OUT (U17-9) — is data going out?

6. Check A15, WAIT, WR, and DBIN lines

7. Check address and data lines at U10 for being held high or low all the time.

8. If MARKS, INT, INTE OK, INT VECTOR (U28, U19, U37) may be bad giving wrong vector information.

OTHER PROBLEMS

Won't read switches .

Displays all modules present (CXXXXX) .
Wrong display .

Won't respond to external interrupts

Mark interrupt circuit (U14-12, U37-3)
Phase lock loop (pulses every 2 msec)
IC lines output enable (U17-10)

IC lines output gates (U29, U37)

u38, CR1, C27

U10, ROM enable, ROM decoders, ROM

1C6 bad (no ACK) or bad data in
ACK INT CKT, ACK held high
Data bad, IC line always high

U17 (INT), U37, U32 (INA)

U28, U19, U23 (INT Vector wrong)

Figure 4-6. Controller Troubleshooting (cont)

SYMPTOM

No ACK Pulse .

No Display (ACK Pulse Present) .

No Response to Switch Pushes (Display Good) .

Segment Bad In All LEDs .

One LED Doesn’t Light

Segment or Decimal Missing On Only One LED .

Display Gives Wrong Numbers, One LED Brighter .

POSSIBLE FAILURE

U28, U19 (Address Decoders) U23
(Indirect F/F) U19, U11, Q10 (ACK
Circuit)

U18 (Kill Circuit)

Switch Associated With Function U32,
CR1 — CR4 Open

Check Path from Latch to Transistor
Drivers to LED Cathodes

Check Path From Latch To Inverter to
Transistor Drivers to LED Anode

Bad LED

U11 (Reset to Indirect Address F/F,
U23) Address Decoder. (Problem is
Indicative of Front Panel Responding to
an Invalid Address.)

Figure 4-7. Front Panel Troubleshooting
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SYMPTOM

DC Inoperative All Ranges

Display Blanks

Locks in Overrange .
Reading Drifts

Won't Zero .

100 mV Range Bad .

1V and 100V Range Bad .
100V and 1000V Range Bad .
Random Readings

Nonlinear Readings .

ADDRESS

ADDRESS AND DATA FIELD

1B DATA DURING ADDRESS

POSSIBLE FAILURE

Digital Control Logic Q8, Q6, Q7, Open
K1, Q1, Q2 Open; Q18, Q19, U3 Bad

U1 or U2

us

U4; Q14, Q15, Q16 Leaky
Ub or U6

Q31, Q32,Q14

Q33, Q34, Q15

K2, Q3, Q4

K1 Open, K2 Shorted
Q16, Q15, Q14 Leaky

IC4,1C3,1C0=1

ID3 - ID4 = Control Amplifier Gain

0 1 = x64
1 0=x 8
1 1 =121

L e = ]
-_ 0O = O =
O O O = =

RT1 inputs controlled as follows for OHMS & ADC

[»]4]

0 100 mV Range G = 64

0 |1V RangeG=8

1 10V Range G =1

0 |100V Range G =8 (<64 x 8)
0 100V Range G =+64

temperature compensated anew.

NOTE

ADDRESS DATA
ID3 ID2 ID1 IDO

IC4,1C3,1C0 =1 0 1 0 1 |G=x64

) 1 0 0 1 [6=x 8

1 1 0 1 lG=x 1

IfR54—R57, Q18, Q19 or Q22 are replaced it will be necessary to return the module to the factory (attn. PARTS) to be

Figure 4-8. DC Signal Conditioner Troubleshooting
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SYMPTOM POSSIBLE FAILURE
High ZeroOffset . . . . . . . . . . . . . . . . . . . . Q32 Q25 Q19,Q20 Shorted
DClnoperative . . . . . . . . . . . . « . . . . . . . Q180pen—AQ21,022, 023, Q24 Open
Q27, U5 Digital Logic
Overrange . . . . . .+« « « « « « « « « « « « « . . . . U5-0Q19 Q20 Shorted
Noisy
All Ranges

Either Filter . . . . . . . . . . . . . . . . . . . Q25 Q32Leaky —Q31, U5 Bad

Slow Filter (ON) . . . . . . . . . . . . . . . . . . Q21,022 Leaky — U4 Bad

Fast Filter (OFF) . . . . . . . . . .. . . . . . . Q23,Q24 Leaky — U3 Bad
Nonlinear Readings . . . . . . . . . . . . . . . . . . . U5
Display Blanks . . . . . . . . . . . . . . . . . . . . UlOru2

ADDRESS AND DATA FIELD

ADDRESS DATA
Ic4,1C3,&IC1=1. . . . . . . . . . . . . . . . . . . |DO=1 Filter By Pass (Remote Only)

ID1=1 Z Filter (F.P. Light On)

ID2 =1 Y Filter (F.P. Light Off)

ID3 =1 Filter - Always on except
In Ext. Ref.

ID4 =1 Ext. Ref. Lo

ID5 =1 Ext. Ref. Hi

Adjustment of R14
1.  Short the 8502A input terminals.
2. Short RT6 to RT2 on the Bus Interconnect Monitor.

3.  Adjust R14 for a reading of +.000000 +2 digits. (This requires that the A/D Converter is working accurately.)

Selection of R15 or R16.

If Q27 or U5 have been replaced, R15 and R16 will require reselection if adjustment of R14 does not zero the reading.

1.  Only one of R15 and R16 will be installed. Replace whichever is installed with a short.

Connect the R15 short to the R16 short.

2

3. Short RT6 to RT2 on the Bus Interconnect Monitor.

4 Connect the test DMM HI to TP3 and LO to TP1 on the Active Filter module.
5

Select a resistor from the table below according to the measured offset. |f the polarity is positive, install the re-
sistor as R16; if negative as R15. (Maximum allowable offset in this step is 5200 uV.)

OFFSET (uV) RESISTOR FLUKE PART NO.

0-400 None

401-1200 31.6K 261610
1201-2000 63.4K 235382
2001-2800 97.6K 241380
2801-3600 133.0K 289074
3601-4400 165.0K 376186
4401-5200 205.0K 375931

6. After installing the resistor, adjust R14.

Figure 4-9. Active Filter Troubleshooting
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DIGITAL BOARD

SYMPTOM POSSIBLE FAILURE
Display Blanks . . . . . . . . . . . . . . . . . . . . U33,U34, U35 (Affecting ID Lines)
Improper Readings, Inoperative A/D, Nonlinear Readings . . . . . . Check Transistor Array Outputs to J1 and

J2 — The Rise and Fall Times of These
Switching Pulses Must be <2 usec.

Flickering Display . . . . . . . . . . . . . . . . . . . Autozero Control — U256 U34

Direct Address
IC4,3,&2High. . . . . . . . . . . . . . . . . . . . ID0O=1=ResetCounter
ID1=1= Auto Zero
ID2 = 0 = Buffer Input
ID2 = 1 = Remainder Input
ID3 = 1 = Channel X (Auto Zero and
Remainders 1 and 3)
ID3 =0 = Channel Y ( Remainders 2
and 4)

Indirect Address

IC 2 & 1 High (and Ring Counter Not in CO Time period, CO=0). . . . This Indirect Address allows the ID7
Enable to bring back Polarity Bits to

the Controller Module
ANALOG BOARD

First Check TP5 — Should be switching between + and —7V. Typical failures in this circuit result in a portion of the
switching slope having a slew rate less than 1V/usec. A glitch at the zero point is normal.

SYMPTOM POSSIBLE FAILURE
Noisy Readings . . . . . . . . . . . . « <« « « < < . . Ul,U2,U3
Nonlinear Ladder . . . . . . . . . . . . . . . . . . . U4,Q9 Q10(027)
Ladder Out Of Tolerance . . . . . . . . . . . . . . . . . FETSQ11-Q150rQ17 - Q21
All DigitsWrong . . . . . . . . . . . . . . . . . . . . U70831032
Reading Locked (Doesn’t Respond To Input Change) Or Always . . . . U4,Q9,U1,U2, U3, Q2, Q3
Overrange
Bad Remainders (Lesser Digits) . . . . . . . . . . . . . . . Q22,U4,U6
No Polarity Bit Returned . . . . . . . . . . . . . . . . . Q29,028
Shifty Readings (Most Or All Digits) . . . . . . . . . . . . . Autozero Settling Time Problems U8, Q30
—Q8, Q7
NOTE

IfUl, R9, R14-R16, R34, R35, R50-55, R67, QI-Q3, Q11-Q16, 025, or Q26 are replaced it will be necessary to
return the module to the factory (attn. PARTS) to be temperature compensated anew.

Figure 4-10. R2 A/D Converter Troubleshooting
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8502A

5-1. INTRODUCTION

5-2. This section contains an illustrated parts break-
down of the mainframe instrument. A parts breakdown for
each of the optional modules is contained in the subsection
of Section 6 pertaining to the module. Components are
listed alpha-numerically by assembly. Both electrical and
mechanical components are listed first by reference desig-
nation and second by item number. Each listed part is
shown in an accompanying illustration.

5-3. Parts lists include the following information:

1. Reference Designation or Item Number.

2. Description of each part.

3. FLUKE Stock Number.

4. Federal Supply Code for Manufacturers. (See
. Section 7 for Code-to-Name list.)

5. Manufacturer’s Part Number or Type.

6. Total Quantity per assembly or component.

7. 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 iso-
lated site, it is recommended that at least one of
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 devi-

5-2

ations from the basic instrument model, the REC
QTY column lists the recommended quantity of
the item in that particular assembly.

5-4. HOW TO OBTAIN PARTS

5-5. 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 necessary.

5-6. To ensure prompt and efficient handling of your
order, include the following information.

1. Quantity.

2. FLUKE Stock Number.

3. Description.

4. Reference Designation or Item Number.
5. Printed Circuit Board Part Number.

6. Instrument Model and Serial Number.

5-7. USE CODE EFFECTIVITY LIST

USE
CODE SERIAL NUMBER EFFECTIVITY

& cauTion

Indicated devices are subject to damage by
static discharge.



Table 5-1. Final Assembly 15 Inch Pack

8502A

fer BESCRIPTION sTocK | sy woemrio. [ ror|nec| §
DES No. | cope OR TYPE QTY [ QTY E
FINAL ASSY, 8502A 15 INCH PACK
FIGURE 5-1 (8502A-5001/T&B)
A2 MOTHER BOARD PCB ASSY 481713 89536 u481713 1
A3 BUS INTERCONNECT PCB ASSY 459636 89536 459636 1
Al POWER SUPPLY PCB ASSY ORDER  FOR APPROPRIATE SOURCE 1 1
A5 POWER SUPPLY INTERCONNECT ASSY 401760 89536 401760 1
A6 CONTROLLER ASSY 384024 89536 384024 1 2
A6. CONTROLLER ASSY 577072 89536 577072 1
AT FRONT PANEL ASSY 481689 89536 481689 1
A8 DC SIGNAL CONDITIONER PCB ASSY 383901 89536 383901 1
A9 ACTIVE FILTER PCB ASSY 383976 89536 383976 1
A10 FAST R2 A/B CONVERTER PCB ASSY 383984 89536 383984 1
E1 POST, BINDING, HEAD GRNDING 225615 20584 3575 1
E2 POST, BINDING, GRNDING 225623 20584 3576 1
H1 NUT, HEX, DOUBLE CHAMFER 1/4-28 110619 89536 110619 1
H2 NUT, HEX, STOP 110841 89536 110841 1
H3 SHORTING LINK 190728 83330 21171 3
H5 SCREW, CAP, LO HEAD SOCKET #8 295105 T4445 8-32UNRC y
H6 SCREW, FHP, COUNTERSUNK 114116 73734 20254 8
HT SCREW, PHP, 4-40 X 1/4 129882 73734 19022 11
H8 SCREW, FH, UNDERCUT, 6-32 X 1/4 320093 89536 320093 6
H9 SCREW, PHP, 8-32 X 5/8 293324 73734 23067 2
H10 SCREW, PHP, SEMS, 6 - 32 X 1/2 177030 89536 177030 9
H11 SCREW, FHP, COUNTERSINK 8 - 32 X 1/2 114355 73734 18266 3
H12 WASHER, LOCK, INT TOOTH #8 110320 73734 1305 2
H13 WASHER, LOCK, INTERNAL 1/ 110817 89536 110817 1
MP1 BAIL, FULL WIDTH 231407 89536 231407 1
MP2 BEZEL, I/0 416206 89536 416206 1
MP3 BRACKET, INNER, CHASSIS LEFT 496372 89536 496372 1
MPY4 BRACKET, INNER, CHASSIS RIGHT 496380 89536 496380 1
MP5 BUTTON, PLUG 101774 89536 101774 1
MP6 BUTTON, PWR SWITCH 401646 89536 401646 1
MP7 CHASSIS ASSY 481275 89536 481275 1
MP8 CENTER SUPPORT ASSEMBLY 576637 89536 576637 1
MP10 CORNER, FINISHED 394346 89536 394346 2
MP11 CORNER, HANDLE 394304 89536 394304 2
MP12 CONTACT STRIP 370619 30817 97-500-4 AR
MP13 COVER, BOTTOM 1
BLUE 383265 89536 383265 REF
PUTTY GREY 522722 89536 522722 REF
MP1Y4 COVER PLATE, INPUT 420679 89536 420679 1
MP15 DECAL, REAR PANEL 473413 89536 473413 1
MP16 DECAL, SIDE TRIM, FWD 525980 89536 525980 2
MP17 DECAL, CORNER 394387 89536 394387 4
MP18 DECAL, FRONT PANEL 477538 89536 477538 1
MP19 DECAL, SERIAL NO. 393975 89536 393975 1
MP20 EXTRUSION, PCB RETAINER 408476 89536 408476 1
MP21 FOOT, BAIL STAND 292870 89536 292870 y
MpP22 FOOT, REAR PANEL 307363 ~89536 307363 2

5-3



8502A

Table 5-1. Final Assembly 15 Inch Pack {cont)

1 EITHER OF THE A4 PCB ASSYS. MAY BE
INSTALLED ON THIS UNIT.

2 EITHER OF THE A6 PCB ASSYS. MAY BE

INSTALLED ON THIS UNIT.

REF FLUKE | MFG MFG PART NO. To7 [ Rec | o
DESCRIPTION STOCK | SPLY

DES o | cooe OR TYPE orv [arv | T
MP23 HOLDER, INSTRUCTION BOOCK 427534 89536 427534 1
MP24 INSERT, FRONT PANEL 381871 89536 381871 1
MP25 INSTRUCTION PAGE ASSY 458281 89536 458281 1
MP26 STANDOFF, INSULATED 494922 89536 u49L922 1
MP27 LENS DISPLAY, SCREENED 485870 89536 485870 1
MP28 COVER, TOP 522516 89536 522516 1
P1 PLUG, SWITCH 437855 89536 437855 1
T™1 INSTRUCTION MANUAL, 85024 471466 89536 UuUT1466 1
W1 CORD SET (NOT SHOWN) 284174 89536 284174 1
RECOMMENDED SPARE PARTS KIT 503599 89536 503599 AR
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8502A

Table 5-2. A2 Motherboard PCB Assembly

FLUKE | MFG N
REF MFG PART NO. TOT |REC| ¢
DESCRIPTION STOCK | SPLY

DES OR TYPE Ty |ory| T

NO. | CcODE orviomy|
A2 MOTHERBOARD PCB ASSEMBLY 481713 89536 481713 REF

FIGURE 5-2 (8502A-4001T)

H1 NUT, HEX DOUBLE CHAMFER 4-40 184044 73734 8002A-NP 2
H2 SCREW, PHP, 4-40 X 1 157008 73734 19030 2
H3 WASHER, FLAT #4 146225 86926 5710-18-32 2
HY WASHER, LOCK, INT TOOTH 110403 73734 99402 2
H5 WASHER, FLAT, #8 110270 73734 1406 2
H6 WASHER, SPLIT, LOCK 403923 89536 1403923 2
J1 CONNECTOR, BD EDGE RECPT, 8 PIN 354951 00779 583407-5 2
J2 CONNECTOR, BD EDGE RECPT, 18 PIN 291906 00779 583650-3 1
J6 CONNECTOR, BD EDGE RECPT, 20 PIN 291914 00779 583650-4 1
J7 CONNECTOR, BD EDGE RECPT, 8 PIN 354951 00779 583407-5 REF
J8 CONNECTOR, BD EDGE RECPT, 4 PIN 417550 89536 417550 6
J11A CONNECTOR, BD EDGE RECPT, 40 PIN 422550 00779 2-583407-0 12
J11B CONNECTOR, BD EDGE RECPT, 40 PIN 422550 00779 2-583407-0 REF
J11C CONNECTOR, BD EDGE RECPT, 40 PIN 422550 00779 2-583407-0 REF
J11D CONNECTOR, BD EDGE RECPT, 40 PIN 422550 00779 2-583407-0 REF
J12A CONNECTOR, BD EDGE RECPT, 6 PIN 291625 00779 583650-1 4
J12B CONNECTOR, BD EDGE RECPT, 6 PIN 291625 00779 583650-1 REF
J12C CONNECTOR, BD EDGE RECPT, 6 PIN 291625 00779 583650-1 REF
J12D CONNECTOR, BD EDGE RECPT, 6 PIN 291625 00779 583650-1 REF
J21G CONNECTOR, BD EDGE RECPT, 40 PIN 422550 00779 2-583407-0 REF
J22H CONNECTOR, BD EDGE RECPT, 40 PIN 422550 00779 2-583407-0 REF
J23H CONNECTOR, BD EDGE RECPT, 40 PIN 422550 00779 2-583407-0 REF
J27 CONNECTOR, BD EDGE RECPT, 10 PIN 403964 00779 583407-6 1
J28 CONNECTOR, BD EDGE RECPT, 4 PIN 417550 89536 417550 REF
J29K CONNECTOR, BD EDGE RECPT, 40 PIN nzzsso 00779 2-583407-0 REF
J30K CONNECTOR, BD EDGE RECPT, 40 PIN 422550 00779 2-583407-0 REF
J31A CONNECTOR, BD EDGE RECPT, 4 PIN 417550 89536 417550 REF
J31B CONNECTOR, BD EDGE RECPT, 4 PIN 417550 89536 417550 REF
J31C CONNECTOR, BD EDGE RECPT, 4 PIN 417550 89536 417550 REF
J31D CONNECTOR, BD EDGE RECPT, 4 PIN 417550 89536 417550 REF
J31L CONNECTOR, BD EDGE RECPT, 40 PIN 422550 00779 2-583407-0 REF
J31M CONNECTOR, BD EDGE RECPT, 40 PIN 422550 00779 2=-583407-0 REF
J31N CONNECTOR, BD EDGE RECPT, 40 PIN 422550 00779 2-583407-0 REF
Ju1 BINDING POST, BLK 493973 32767 820-45 1
Ju2 BINDING POST, RED 493981 32767 820-65 1
MP1 TERMINAL BLOCK 419663 89536 419663 1
P43 AMP POST 267500 00779 87022-1 2
R1 RESISTOR, MF, 1/2W, 30.9K 247569 91637 MFF1-23092F 2
R2 RESISTOR, MF, 1/2W, 30.9K 247569 91637 MFF1-23092F REF
R3 RES, DEP CAR, 1K +/-5%, 1/4W 343426 80031 CR251-4-5P1K 1
XJ2 POLARIZING INSERT 293498 00779 530030-1 14
XJ6 POLARIZING INSERT 293498 00779 530030-1 REF
XJ11A POLARIZING INSERT 293498 00779 530030-1 REF
XJ11B POLARIZING INSERT 293498 00779 530030-1 REF
XJ11C POLARIZING INSERT 293498 00779 530030-1 REF
XJ11D POLARIZING INSERT 293498 00779 530030-1 REF
XJ21G POLARIZING INSERT 293498 00779 530030-1 REF
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8502A
Table 5-2. A2 Motherboard PCB Assembly (cont)
REF DESCRIPTION ;Ifll;'[(ti gl:IFY MFEG PART NO. TOT | REC | g
DES NO. CODE OR TYPE QTY [ QTY E
XJ22H POLARIZING INSERT 293498 00779 530030-1 REF
XJ23H POLARIZING INSERT 293498 00779 530030-1 REF
XJa7 POLARIZING INSERT 293498 00779 530030-1 REF
XJ29K POLARIZING INSERT 293498 00779 530030-1 REF
XJ31L POLARIZING INSERT 293498 00779 530030-1 REF
XJ31M POLARIZING INSERT 293498 00779 530030-1 REF
XJ31N POLARIZING INSERT 293498 00779 530030-1 REF
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8502A
Table 5-3. A3 Bus Interconnect PCB Assembly
REF BESCRIPTION fs#l(‘)'((:i :‘:LGY MFG PART NO. TOT | REC) o
DES No. | cope OR TYPE oY | OTY I
A3 BUS INTERCONNECT PCB ASSEMBLY 459636 89536 459636 REF
FIGURE 5-3 (MIS-4081)
c1 CAP, TA, 220 UF +/-20%, 6V 408682 56289 196D227X0006 TEY 2
c2 CAP, TA, 220 UF +/-20%, 6V 408682 56289 196D227X0006 TEY REF
CR1 DIODE, SI, RECT, 1 AMP 343491 01295 1N4002 1 1
+ +
MIS-1681

Figure 5-3. A3 Bus Interconnect PCB Assembly
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Table 5-4. A4 Power Supply PCB Assembly

FLUKE | MFG N
REF MFG PART NO. TOT [REC| ¢
DESCRIPTION STOCK SPLY
DES no. | cone OR TYPE oy o T
Al POWER SUPPLY PCB ASSEMBLY ORDER  FOR APPROPRIATE SOURCE REF 1
POWER SUPPLY ASSY, 115/230V 448886 89536 448886
POWER SUPPLY ASSY, 100V 456996 89536 456996
FIGURE 5-4 (8500A-4041T)
BR1 BRIDGE, RECTIFIER 296509 09423 FB200 3 1
BR2 BRIDGE, RECTIFIER 296509 09423 FB200 REF
BR3 BRIDGE, RECTIFIER 296509 09423 FB200 REF
BRY BRIDGE, RECTIFIER 428839 09713 MDA970-1 1 1
c1 CAP, ELECT, 470 UF -10/+50%, 40V 185868 73445 ETUT1Z040-402 2 1
c2 CAP, ELECT, 470 UF -10/+50%, 40V 185868 73445 ETUT1Z040-A02 REF
c3 CAP, ELECT, 220 UF -10/+50%, 40V 178616 80031 ET221X040-401 2
Ch CAP, ELECT, 220 UF -10/+50%, 40V 178616 80031 ET221X040-401 REF
c5 CAP, ELECT, 2200 UF -10/+100%, 25V 448126 12674 61C25BAS-252 2 1
c6 CAP, ELECT, 4000 UF -10/+100%, 25 370734 99372 3044TS043U025 1 1
cT CAP, ELECT, 2200 UF -10/+100%, 25V 448126 12674 61C25BAS-252 REF
c8 CAP, ELECT, 15000 UF -10/+100%, 15V 407940 99372 30LUHA1534015 1 1
c9 CAP, TA, 5.6 UF +/-20%, 25V 368969 56289 196D565X-0025KA1 4
c10 CAP, TA, 5.6 UF +/-20%, 25V 368969 56289 196D565X~-0025KA1 REF
c11 CAP, TA, 5.6 UF +/-20%, 25V 368969 56289 196D565X=-0025KA1 REF
c12 CAP, CER, 0.1 UF +/-20%, 100V 149146 56289 33CU1B6 3
c13 CAP, CER, 0.1 UF +/-20%, 100V 149146 56289 33C41B6 REF
C14 CAP, CER, 0.1 UF +/-20%, 100V 149146 56289 33C41B6 REF
€15 CAP, CER, 0.005 +/-20%, 3KV 188003 71590 2DDH6R502M 2
c16 CAP, CER, 0.005 +/-20%, 3KV 188003 71590 2DDH6R502M REF
c17 CAP, TA, 5.6 UF +/-20%, 25V 368969 56289 196D565X~0025KA1 REF
CR1 DIODE, RECT, SI, 50V 347559 05277 1N5400 3 1
CR2 DIODE, RECT, SI, 50V 347559 05277 1N5400 REF
CR3 DIODE, RECT, SI, 100V 343491 01295 1N4002 2 1
CRY DIODE, RECT, SI, 100V 343491 01295 1N4002 REF
CR5 DIODE, RECT, 'SI, 50V 347559 05277 1N5400 REF
F1 FUSE, SLO BLO, 1/2 AMP 109322 71400 MDL1-2 1 5
H1 SCREW, PHP, 4-40 X 5/8 145815 89536 145813 2
H2 SCREW, PHP, 8-32 X 3/8 436030 89536 436030 2
H3 NUT, HEX, 8-32 110544 89536 110544 2
Hy WASHER, INT/LOCK, #8 110320 89536 110320 2
H5 SCREW, RHP, 8-32 X 3/8 114124 89536 114124 2
H6 SCREW, PHP, 4-40 X 1/4 (NOT SHOWN) 129890 89536 129890 1
HT SCREW, PHP, 2-56 X 3/4 196840 89536 196840 1
H8 SCREW, PHP, 4-40 X 1/2 (NOT SHOWN) 152132 89536 152132 2
H9 SCREW, PHP, L4-40 X 3/8 (NOT SHOWN) 152124 89536 152124 2
H10 WASHER, FLAT (NOT SHOWN) 110775 89536 110775 3
H11 NUT, HEX, 4-40 (NOT SHOWN) 184044 89536 184044 8
H12 WASHER, INT/LOCK #4 (NOT SHOWN) 110403 89536 110403 5
H13 WASHER, SHOULDER (NOT SHOWN) 436386 86928 5607-45 5
J1 CONNECTOR, POWER RECEPTACLE 284166 82389 EAC301 1
MP1 DECAL (NOT SHOWN) 386250 89536 386250 1
MP2 EXTRUSION (NOT SHOWN) 416974 89536 41697L 1
HE3 FERRITE CORE (NOT SHOWN) 420588 89536 420588 1
MPY INSULATOR, POWER SWITCH (NOT SHOWN) 383158 89536 383158 1
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8502A
Table 5-4. A4 Power Supply PCB Assembly (cont)
FLUKE | MFG N
REF MFG PART NO. TOT [REC| ¢
DES DESCRIPTION SL%FK ggég OR TYPE QTY | QTY E
MP5 INSULATOR, SEMICONDUCTOR MTG (NOT SHOWN) 508630 55285 T7403-09-FR-51 5
MP6 INSULATOR GASKET (NOT SHOWN) 436824 89536 436824 1
MPT HEATSINK (NOT SHOWN) 386235 13103 6032D 1
MP8 HEAT DISSIPATOR (U1,U2) NOT SHOWN 414128 13103 6030B-TT 2
MP9 NUTPLATE (NOT SHOWN) 420448 89536 420448 1
MP10 BRACKET 166322 73734 1552 2
MP11 LUG, SOLDER 102558 79963 124 1
MP12 SHIELD ASSEMBLY 450502 89536 1450502 1
MP13 SCREW, CAPTIVE, 4-40 X 1/2 (NOT SHOWN) 293316 24347 FH-L440-8 1
R1 RES, DEP. CAR, 3.3K +/-5%, 1/4W 348813 80031 CR251-4-5P3K3 2
R2 RES, DEP. CAR, 3.3K +/-5%, 1/4W 348813 80031 CR251-4-5P3K3 REF
R3 RES, DEP. CAR, 390 +/-5%, 1/4W 441543 80031 CR251-4-5P390E 2
RY4 RES, DEP. CAR, 390 +/-5%, 1/4W 441543 80031 CR251-4-5P390E REF
R5 RES, VAR, CERMET, 50 +/-20%, 1/2W 320861 02111 62-1-1-500 2 1
R6 RES, VAR, CERMET, 50 +/-20%, 1/2W 320861 02111 62-1-1-500 REF
RT7 RES, DEP. CAR, 240 +/-5%, 1/4W 376624 80031 CR251-4-5P240E 1
R8 RES, DEP. CAR, 2K +/-5%, 1/4W 441493 80031 CR251-4-5P2K 1
R9 RES, VAR, CERMET 500 +/-20%, 1/2W 226068 02111 62-1-1-501 1 1
S1 SWITCH, SLIDE, DPDT (115/230V) 376798 82389 11A1437 1 1
s2 SWITCH, POWER, DPDT 291526 89536 291526 1 1
T1 TRANSFORMER HEADER ASSEMBLY ORDER  FOR APPROPRIATE SOURCE 1
115/230V 450403 89536 450403
100V 456350 89536 456350
U1 IC, LIN, VOL REG 413187 04713 MCT815CP 2 1
U2 ic, LIN, NEG, VOL REG 413179 04713 MCT915CP 2 1
U3 IC, LIN, ADJ VOLT REGULATOR 460410 12040 LM317T 1 1
UL IC, LIN, NEG, VOL REG 413179 04713 MCT915CP REF
us IC, LIN, VOL REG 355107 04713 MCT7805CP 1 1
U6 IC, LIN, VOL REG 428854 04713 MCT812CP 1 1
u7 IC, LIN, NEG, VOL REG 381665 04713 MCT912CP 1 1
U8 IC, LIN, VOL REG 428847 04713 MCT805CP 1 1
XF1 FUSEHOLDER 435628 89536 1435628
XU SOCKET, IC (NOT SHOWN) 402958 27264 10-18-2031 3
Xus SOCKET, IC (NOT SHOWN) 402958 27264 10-18-2031 REF
XU6 SOCKET, IC (NOT SHOWN) 402958 27264 10-18-2031 REF

1 EITHER OF THE A4 PCB ASSYS. MAY BE

INSTALLED IN THIS UNIT.
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8502A
Table 5-5. A4 Power Supply PCB Assembly
e
REF DESCRIPTION glil(:gf( gl:LGY MFG PART NO. TOT | REC | o
DES ND. CODE OR TYPE QTY | QTY E

AY4 POWER SUPPLY PCB ASSEMBLY ORDER  FOR APPROPRIATE SOURCE REF 1

POWER SUPPLY ASSY, 115/230V MODEL 608638 89536 608638

POWER SUPPLY ASSY, 100V MODEL 456988 89536 456988

FIGURE 5-5 (8500A-4051T)
BR1 BRIDGE, RECTIFIER 296509 09423 FB200 3 1
BR2 BRIDGE, RECTIFIER 296509 09423 FB200 REF
BR3 BRIDGE, RECTIFIER 296509 09423 FB200 REF
BRY BRIDGE, RECTIFIER 586115 14936 KBL 005 1
Cc1 CAP, ELECT, 470 UF -10/+50%, 50V 478792 89536 478792 y
c2 CAP, ELECT, 470 UF -10/+50%, 50V 478792 89536 478792 REF
c3 CAP, ELECT, 330 UF -10/+25%, 50V 484436 89536 484436 2
ch CAP, ELECT, 330 UF -10/+25%, 50V 484436 89536 48u436 REF
c5 CAP, ELECT, 3300 UF -10/+100%, 25V 603472 89536 603472 1
cé6 CAP, ELECT, 470 UF -10/+50%, 50V 478792 89536 478792 REF
c7 CAP, ELECT, 470 UF -10/+50%, 50V 478792 89536 478792 REF
c8 CAP, ELECT, 15000 UF -10/+100%, 15V 603480 89536 603480 1
c9 CAP, TA, 5.6UF +/-20%, 25V 368969 56289 196D565X-0025KA1 y
C10 CAP, TA, 5.6UF +/-20%, 25V 368969 56289 196D565X-0025KA1 REF
c1 CAP, TA, 5.6UF +/-20%, 25V 368969 56289 196D565X-0025KA1 REF
c12 CAP, CER, 0.1UF +/-20%, 100V 149146 56289 33C41B6 3
C13 CAP, CER, 0.1UF +/-20%, 100V 149146 56289 33C41B6 REF
C1y CAP, CER, 0.1UF +/-20%, 100V 149146 56289 33C41B6 REF
c15 CAP, CER, 0.005 +/-20%, 3KV 485839 89536 485839 2
C16 CAP, CER, 0.005 +/-20%, 3KV 485839 89536 485839 REF
C17 CAP, TA, 5.6UF +/-20%, 25V 368969 56289 196D565X-0025KA1 REF
CR1 DIODE, RECT, SI, 50V 347559 05277 1N5400 3 1
CR2 DIODE, RECT, SI, 50V 347559 05277 1N5400 REF
CR3 DIODE, RECT, SI, 100V 343491 14099 SI-1 2 1
CRY4 DIODE, RECT, SI, 100V 343491 01295 1NU40OO2 REF
CR5 DIODE, RECT, SI, 50V 347559 05277 1N5400 REF
F1 FUSE, SLO BLO, 1/2 AMP 109322 71400 MDL1-2 1 5
H1 SCREW, PHP, 2-56 X 3/4 196840 89536 196840 2
H2 SCREW, P[HP, 4-40 X 1/4 (NOT SHOWN) 129890 89536 129890 5
H3 SCREW, PHP, 4-40 X 1/2 152132 89536 152132 2
HY SCREW, PHP, 4-40 X 5/8 145813 89536 145813 2
H5 SCREW, PHP, 8-32 X 3/8 114124 89536 114124 2
H6 SCREW, PHP, 8-32 X 3/8 436030 89536 1436030 2
HT NUT, HEX, 4-40 184044 89536 184044 8
H8 NUT, HEX, #8 110544 89536 110544 2
H9 WASHER, LOCK #U4 110403 89536 110403 5
H10 WASHER, LOCK #8 110320 89536 110320 2
H11 WASHER, SHOULDER (NOT SHOWN) 436386 89536 436386 5
H12 WASHER, FLAT #2 (NOT SHOWN) 110775 89536 110775 3
J1 CONNECTOR, POWER RECEPTACLE 284166 82389 EAC301 1
MP1 DECAL (NOT SHOWN) 386250 89536 386250 1
MP2 BRACKET 166322 73734 1552 1
MP3 FERRITE CORE (NOT SHOWN) 420588 89536 420588 1
MPY4 INSULATOR, POWER SWITCH (NOT SHOWN) 383158 89536 383158 1
MP5 INSULATOR, SEMICONDUCTOR MTG (NOT SHOWN) 508630 55285 T7403-09-FR-51 5
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8502A

Table 5-5. A4 Power Supply PCB Assembly (cont)

EITHER OF THE A4 PCB ASSYS. MAY BE
INSTALLED IN THIS UNIT.

FLUKE | MFG N
REF MFG PART NO. TOT [REC| ¢
DESCRIPTION STOCK | SPLY
DES No. | cooe OR TYPE oTY | QTY E
MP6 INSULATOR GASKET (NOT SHOWN) 436824 89536 436824 1
MPT NUTPLATE 420448 89536 420448 1
MP8 HEATSINK 608752 89536 608752 1
MP9 HEATSINK (NOT SHOWN) 386235 13103 6032D 1
MP10 HEATSINK 416974 89536 416974 1
MP11 SHIELD ASSEMBLY 450502 89536 450502 1
MP12 LUG, SOLDER 102558 79963 124 2
MP13 STUD, 4-40 X 1/2 293316 89536 293316 1
R1 RES, DEP. CAR, 3.3K +/-5%, 1/4W 348813 80031 CR251-4-5P3K3 1
R3 RES, DEP. CAR, 490 +/-5%, 1/4W 441543 80031 CR251-4-5P490E 2
RY RES, DEP. CAR, 490 +/-5%, 1/u4W 441543 80031 CR251-U4-5P4Q0E REF
R5 RES, VAR, CERMET, 50 +/-20%, 1/2W 320861 02111 62-1-1-500 2 1
R6 RES, VAR, CERMET, 50 +/-20%, 1/2W 320861 02111 62-1-1-500 REF
R7 RES, DEP. CAR, 240 +/-5%, 1/u4W 376624 80031 CR251-4-5P240E 1
R8 RES, DEP. CAR, 2.4K +/-5%, 1/4W 441493 80031 CR251-4-5P2K4 1
R9 RES, VAR, 500 +/-20%, 1/2W 226068 19701 501 1 1
S1 SWITCH, SLIDE, DPDT (115/230V) 376798 82389 1141437 1 1
s2 SWITCH, POWER 291526 89536 291526 1 1
T1 TRANSFORMER HEADER ASSEMBLY ORDER  FOR APPROPRIATE SOURCE 1
115/230V 450403 89536 450403
100V 456350 89536 456350
TP1 CONNECTOR, FASTON TAP 512889 00779 62395-1 10
TP2 CONNECTOR, FASTON TAP 512889 00779 62395-1 REF
TP3 CONNECTOR, FASTON TAP 512889 00779 62395-1 REF
TPY CONNECTOR, FASTON TAP 512889 00779 62395-1 REF
TP5 CONNECTOR, FASTON TAP 512889 00779 62395-1 REF
TP6 CONNECTOR, FASTON TAP 512889 00779 62395-1 REF
TP7 CONNECTOR, FASTON TAP 512889 00779 62395-1 REF
TP8 CONNECTOR, FASTON TAP 512889 00779 62395-1 REF
TP9 CONNECTOR, FASTON TAP 512889 00779 62395-1 REF
TP10 CONNECTOR, FASTON TAP 512889 00779 62395-1 REF
U1 IC, LIN, VOL REG 413187 04713 MCT815CP 2 1
U2 ic, LIN, NEG, VOL REG 413179 04713 MCT915CP 2 1
U3 IC, LIN, ADJ VOLT REGULATOR 460410 12040 LM317T 1 1
U4 ic, LIN, NEG, VOL REG 413179 04713 MCT915CP REF
U5 IC, LIN, VOL REG 355107 04713 MCT805CP 1 1
U6 IC, LIN, VOL REG 428854 04713 MCT812CP 1 1
U7 ic, LIN, NEG, VOL REG 381665 04713 MCT912CP 1 1
U8 IC, LIN, VOL REG 428847 04713 MCT805CP 1 1
XF1 FUSEHOLDER, W/NUT 375188 89536 375188 1
FUSE CAP 460238 89536 1460238 1
XUy SOCKET, IC 402958 27264 10-18-2031 3
Xus SOCKET, IC 402958 27264 10-18-2031 REF
XU6 SOCKET, IC 402958 27264 10-18-2031 REF
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8502A

Table 5-6. A5 Power Supply Interconnect Assembly

REF DESCRIPTION gl#lzi ::IS;Y MFG PART NO. TOT | REC g—
DES NO. CODE OR TYPE QTY | QTY I
A5 POWER SUPPLY 8502A INTERCONNECT ASSY 401760 89536 401760 REF
FIGURE 5-6 (8500A-14032)
P1 CONNECTOR, BD EDGE, RECPT 291625 00779 583650-1 1
P2 CONNECTOR, BD EDGE, RECPT 352682 00779 583694-2 1
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8502A

Table 5-7. A6 Controller Assembly

1 EITHER OF THE A6 PCB ASSYS. MAY BE
INSTALLLED IN THIS UNIT.

2 SEE TABLE 5-17 AT THE END OF
SECTION 5.

FLUKE | MFG N
REF
DES DESCRIPTION STOCK | SPLY WFG PART NO. TOT | REC ?
NO. CODE OR TYPE TY | QTY !
A6 ® CONTROLLER ASSEMBLY 384024 89536 384024 REF 1
FIGURE 5-7 (8502A-4185T)
AGA1 CONTROLLER PCB ASSEMBLY (8502A-4185) 471318 89536 471318 1
A6A2 PROM ROM PCB ASSEMBLY (8502A-4088T) 458141 89536 458141 1
MP1 CASE, ASSY (INCLUDES MP2-MP9) 471326 89536 471326 1 2
MP2 CASE, HALF, MODULE 402990 89536 402990 REF
MP3 CASE, HALF, MODULE 402990 89536 402990 REF
MP4 COVER, MODULE, CASE 486340 89536 486340 REF
MP5 SHIELD, COVER 440008 89536 440008 REF
MP6 DECAL, CONTROLLER 453696 89536 453696 REF
MPT7 DECAL, CAUTION 454504 89536 454504 REF
MP8 GUARD, REAR 383364 89536 383364 REF
MP9 GUARD, FRONT 383356 89536 383356 REF
MP10 MYLAR INSULATOR 463422 89536 463422 1
U3 PROM 2716 490003 89536 490003 1
i PROM 2716 489997 89536 489997 1
Us PROM 2716 489989 89536 489989 1
U6 PROM 2716 489971 89536 489971 1
U7 PROM 2716 489963 89536 489963 1
U8 PROM 2716 489955 89536 1489955 1
U10 ®IC, MOS, CPU 404541 01295 TMS8080 1 1
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8502A

Table 5-8. A6A1 Controller PCB Assembly

FLUKE | MFG N
REF MFG PART NO. TOT | REC| ¢
DES DESCRIPTION SL%[_:K g;ﬁg OR TYPE QTY | QTY E
A6 A1 ® CONTROLLER PCB ASSEMBLY 471318 89536 471318 REF
FIGURE 5-8 (8502A-4185)
c1 CAP, MICA, 22 PF +/-5%, 500V 148551 72136 DM15E220J 1
c2 CAP, MICA, 47 PF +/-5%, 500V 148536 72136 DM15E4T0J 1
c3 CAP, CER, 10,000 PF +/-20%, 100V 407361 72982 8121-A100-W5R-103M 15
C4 CAP, CER, 10,000 PF +/-20%, 100V 407361 72982 8121-A100-W5R-103M REF
c5 CAP, CER, 10,000 PF +/-20%, 100V 307361 72982 8121-A100-W5R-103M REF
c6 CAP, CER, 0.047 UF +/-20%, 50V 460733 T1590 CW20C473M 1
c7 CAP, CER, 10,000 PF +/-20%, 100V 407361 72982 8121-A100-W5R-103M REF
c8 CAP, MICA, 15 PF +/-5%, 500V 148569 72136 DM15C150J 1
c9 CAP, MICA, 4 PF +/-0.5 PF, 500V 190397 72136 DM15CO40E 1
€10 CAP, CER, 1 UF +/-20%, 50V 436782 51642 300-050-601-105M 1
c1 CAP, CER, 10,000 PF +/-20%, 100V 407361 72982 8121-A100-WSR-103M REF
c12 CAP, CER, 10,000 PF +/-20%, 100V 407361 72982 8121-A100-W5R-103M REF
c13 CAP, CER, 10,000 PF +/-20%, 100V 407361 72982 8121-A100-W5R-103M REF
C14 CAP, CER, 10,000 PF +/-20%, 100V 407361 72982 8121-A100-WSR-103M REF
C15 CAP, CER, 10,000 PF +/-20%, 100V 407361 72982 8121-A100-W5R-103M REF
C16 CAP, CER, 10,000 PF +/-20%, 100V 407361 72982 8121-A100-WSR-103M REF
C17 CAP, CER, 10,000 PF +/-20%, 100V 407361 72982 8121-A100-W5R-103M REF
c18 CAP, TA, 15 UF +/-20%, 6V 161935 56289 196D156X-0006-KA1 1
€19 CAP, CER, 0.22 UF +/-20%, 50V 309849 71590 CW30C224K 1
c20 CAP, CER, 10,000 PF +/-20%, 100V 407361 72982 8121-A100-WSR-103M REF
c21 CAP, CER, 10,000 PF +/-20%, 100V 407361 72982 8121-A100-W5R-103M REF
c22 CAP, ELECT, TA, 1 UF +/-5%, 15V 461152 56289 150D106X-5015A2 1
c23 CAP, CER, 10,000PF +/-20%, 100V 407361 72982 8121-A100-WS5R-103M REF
cau CAP, MICA, 33 PF +/-5%, 500V 160317 72136 DM15E330J 2
c25 CAP, TA, 39 UF +/-20%, 6V 163915 56289 196D396X-0006 1
C26 CAP, CER, 220 PF +/-10%, 500V 268425 72982 851-000-Z5R-222K 1
ca7 CAP, MICA, 33 PF +/-5%, 500V 160217 72136 DM15E330J REF
c28 CAP, CER, 0.022 UF -20/+100%, LOV 358325 72982 8121-A050-651-223Z 1
c29 CAP, TA, 2.2 UF +/-20%, 20V 161927 56289 196D225X-0020HA1 3
€30 CAP, TA, 2.2 UF +/-20%, 20V 161927 56289 196D225X~-0020HA1 REF
c31 CAP, TA, 2.2 UF +/-20%, 20V 161927 56289 196D225X-0020HA1 REF
c32 CAP, CER, 10,000 PF +/-20%, 100V 407361 72982 8121-A100-WSR-103M REF
C33 CAP, TA, 150 UF +/-20%, V6 460204 56289 183DR15TX0006F 1
CR1 DIODE, SI, HI-SPEED, SWITCHING 203323 07910 1N4448 2
CR2 DIODE, SI, HI-SPEED, SWITCHING 203323 07910 1N4L48 REF
H1 SCREW, PHP, 4-40X3/8 256164 73734 23024 1
J1 SOCKET, IC, 9-PIN 436774 30035 33-109-1-09 1
J2 SOCKET, IC, 12-PIN 417733 30035 SS-109-1-12 2
MP1 CLAMP, NYLON STRAP, TIE (NOT SHOWN) 172080 06383 SST1M 1
MP2 DECAL, CONTROLLER (NOT SHOWN) 454108 89536 454108 1
MP3 SPRING, COIL (NOT SHOWN) 424465 83553 C0120-014-0380 1
R1 RES, VAR, CERMET, 10K +/-10%, 1/2W 285171 89536 285171 1
R2 RES, DEP. CAR, 100K +/-5%, 1/4W 348920 80031 CR251-4-5P100K 3
R3 RES, DEP. CAR, 4.TK +/-5%, 1/u4W 348821 80031 CR251-U-5P4KT 6
R4 RES, DEP. CAR, 2K +/-5%, 1/4W 441469 80031 CR251-4-5P2K 4
R5 RES, DEP. CAR, 6.8K +/-5%, 1/uW 368761 80031 CR251-4-5P6K8 2
R6 RES, COMP, 10M +/-5%, 1/4W 194944 01121 CB1065 1
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Table 5-8. A6A1 Controller PCB Assembly (cont)
BeF DESCHIPTION STOCK | seLY woemrio. | o faec] |
DES NO. CODE OR TYPE QTY | QTY I
RT RES, DEP. CAR, 2K +/-5%, 1/uW 441469 80031 CR251-4-5P2K REF
R8 RES, DEP. CAR, 4.7K +/-5%, 1/4W 348821 80031 CR251-4-5P4KT7 REF
RO RES, DEP. CAR, 4.7K +/-5%, 1/4W 348821 80031 CR251-4-5PUKT REF
R10 RES, DEP. CAR, 4.7K +/-5%, 1/4W 348821 80031 CR251-4-5P4K7 REF
R11 RES, DEP. CAR, 4.7K +/-5%, 1/4W 348821 80031 CR251-4-5P4K7 REF
R12 RES, DEP. CAR, 10K +/-5%, 1/u4W 348839 80031 CR251-4-5P10K 3
R13 RES, DEP. CAR, 10K +/-5%, 1/4W 348839 80031 CR251-4-5P10K REF
R14 RES, MTL. FILM, 715 +/-1%, 1/8W 313080 91637 CMF557150F 1
R15 RES, MTL. FILM, 523 +/-0.5%, 1/8W 294835 91637 CMF555230F 1
R16 RES, DEP. CAR, 4.7K +/-5%, 1/4W 348821 80031 CR251-4-5P4KT7 REF
R1T RES, MTL. FILM, 4.99K +/-1%, 1/8W 168252 91637 CMF554991F 1
R18 RES, MTL. FILM, 23.2K +/-1%, 1/8W 291351 91637 CMF552322F 1
R19 RES, DEP. CAR, 2K +/-5%, 1/4W 441469 80031 CR251-4-5P2K REF
R20 RES, DEP. CAR, 10K +/-5%, 1/4W 348839 80031 CR251-4-5P10K REF
R21 RES, DEP. CAR, 6.8K +/-5%, 1/4W 368761 80031 CR251-4-5P6K8 REF
R22 RES, DEP. CAR, 3K +/-5%, 1/4W 441527 80031 CR251-4-5P3K 1
R23 RES, DEP. CAR, 680K +/-5%, 1/4W 442517 80031 CR251-4-5P680K 1
R24 RES, DEP. CAR, 1.5K +/-5%, 1/4W 343418 80031 CR251-4-5P1K5 1
R25 RES, DEP. CAR, 100K +/-5%, 1/4W 348920 80031 CR251-4-5P100K REF
R26 RES, DEP. CAR, 62K +/-5%, 1/4W 348904 80031 CR251-4-5P62K 1
R27 RES, DEP. CAR, 2K +/-5%, 1/4W 441469 80031 CR251-4-5P2K REF
R28 RES, DEP. CAR, 100K +/-5%, 1/4W 348920 80031 CR251-4-5P100K REF
RN1 RESISTOR NETWORK, 4.7K 412916 89536 412916 2 1
RN2 RESISTOR NETWORK, 4.7K 412916 89536 412916 REF
RN3 RESISTOR NETWORK, 10K 412924 89536 412924 1 1
U1 ICc, TTL, LPS, DUAL J-K FF 412999 01295 SNT4LS109N 1 1
U2 ®IC, C-MOS, HEX BUFFER/INVERTERS 381830 02735 CD4O50AE 1 1
U3 ®IC, C-MOS, FAST QUAD 2-INPUT NAND GATE 413211 07263 34011PC4011PC 1 1
[$55) ®IC, MOS 1024 BIT STATIC RAM 404558 34649 P2111A-4 y 1
U6 ®IC, MOS 1024 BIT STATIC RAM 404558 34649 P2111-1 REF
U8 IC, TTL, AND-OR INVERT GATES 412981 01295 SNT4LS51 1 1
U9 ®I1C, C-MOS, HEX INVERTER 404699 12040 MMTUCOAN 1 1
u12 ®IC, MOS 1024 BIT STATIC RAM 404558 34649 P2111-1 REF
U13 ®IC, MOS 1024 BIT STATIC RAM 404558 34649 P2111-1 REF
U1y ®IC, C-MOS, DUAL TYPE D FLIP FLOP 340117 04713 MC14013CP 2 1
U15 IC, TTL, QUAD 2-INPUT POS AND GATES 393066 01295 SNT4LS08 1 1
U16 IC, TTL, HEX INVERTER POS NAND GATES 393058 01295 SNT4LSO4 2 1
u17 ®IC, C-MOS, QUAD 2-INPUT NAND GATES 375147 02735 CD4023AE 1 1
U18 IC, TTL, HEX/QUAD TYPE D FLIP FLOP 393207 01295 SNTULS1TUN 1 1
U19 ®IC, C-MOS STROBED HEX INVERTER/BUFFER 408211 04713 MC14502CP 2 1
U20 IC, TTL, MULTIPLEXER 393165 01295 SNT4LS139N 1 1
U21 IC, TTL, HEX INVERTER POS NAND GATES 393058 01295 SNT4LSO04 REF
U23 ®IC, C-MOS TRISTATE NON INVERT BUFFERS 407759 12040 MMBOC9TN 3 1
24 ®IC, C-MOS TRISTATE NON INVERT BUFFERS 407759 12040 MMBOC9YTN REF
U26 ¢, LIN, C-MOS, PLL 403584 02735 CD4OU6AE 1 1
u27 ®IC, C-MOS, QUAD 2-INPUT OR GATE 408393 02735 CDA4OT1BE 1 1
U28 ®I1C, C-MOS, 8-BIT PRIORITY ENCODER 412973 02735 CD4523BE 1 1
U29 ®IC, C-MOS, STROBED HEX INVERTER/BUFFER 408211 04713 MC14502CP REF
u30 ®IC, C-MOS, TRISTATE NON INVERT BUFFERS 407759 12040 MM8BOC9TN REF
U31 IC, TTL, POS NAND GATES/INVERTERS 393074 01295 SNTLYLS10ON 1 1
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Table 5-8. A6A1 Controller PCB Assembly (cont)

FLUKE | MFG N
REF MFG PART NO. TOT | REC | ¢
DESCRIPTION STOCK | SPLY
DES NO. CODE OR TYPE oY | oTY E
U32 ®IC, C-MOS, HEX INVERTER 404681 02735 CD4O69BE 1 1
U3y ®IC, C-MOS, DUAL UP COUNTER 355164 04713 MC14520CL/CP 1 1
U35 ®IC, C-MOS, DUAL TYPE D FLIP FLOP 340117 04713 MC14013CP REF
U36 ®IC, C-MOS, NONOSTABLE MV 454017 04713 MC14538BCP 1 1
U37 ®IC, C-MOS, QUAD 2-INPUT NOR GATES 429944 02735 CDUOO1BE 1 1
U38 ®IC, C-MOS, QUAD 2-INPUT NAND 404632 02735 CD4O39BE 1 1
XU5 SOCKET, IC, 18-PIN 418228 91506 318-AG39D )
XU6 SOCKET, IC, 18-PIN 418228 91506 318-AG39D REF
XU10 SOCKET, IC, u40-PIN 418988 91506 340-AG39D 1
Xu12 SOCKET, IC, 18-PIN 418228 91506 318-AG39D REF
XU13 SOCKET, IC, 18-PIN 418228 91506 318-AG39D REF
Y1 CRYSTAL, QUARTZ 412932 89536 412932 1
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Figure 5-8. A6A1 Controller PCB Assembly
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Table 5-9. A6A2 Prom Rom PCB Assembly

SOCKET, 24 PIN

FLUKE | MFG N
REF MFG PART NO. TOT | REC| g
DESCRIPTION STOCK | SPLY
DES NO. CODE OR TYPE oTY | QTY E
A64A2 ®PROM ROM PCB ASSEMBLY 458141 89536 458141 REF
FIGURE 5-9 (8502A-4088T)
c1 CAP, CER, 0.01 UF +/-20%, 100V 407361 72982 8121-A100-W5R-103M 1
c3 CAP, CER, 0.22 UF +/-20%, 50V 309849 71590 CW30C22LK 6
c4 CAP, CER, 0.22 UF +/-20%, 50V 309849 71590 CW30C224K REF
5 CAP, CER, 0.22 UF +/-20%, 50V 309849 71590 CW30C224K REF
c6 CAP, CER, 0.22 UF +/-20%, 50V 309849 71590 CW30C224K REF
CT CAP, CER, 0.22 UF +/-20%, 50V 309849 71590 CW30C224K REF
c8 CAP, CER, 0.22 UF +/-20%, 50V 309849 71590 CW30C224K REF
c17 CAP, TA, 5.6 UF +/-20%, 25V 368969 56289 196D565X0025KA1 1
H WASHER, FLAT, TEFLON (NOT SHOWN) 187989 89536 187989 6
MP1 INSERTS, BOARD (NOT SHOWN) 376418 89536 376418 72
P1 POST, CONTACT 447813 22526 65501-136 1
P2 POST, CONTACT 447813 22526 65501-136 2
R1 RES, DEP. CAR, 10K +/-5%, 1/4W 348839 80031 CR251-4-5P10K 1
U1 IC, TTL, SCHOTTKY 3-8 LINE DECODER 407585 01295 SNT4LS138N 1
U17 ®IC, C-MOS TRISTATE HEX NON INV BUFFER 407759 OA4T13 MC14503CP 3
U18 ®IC, C-MOS TRISTATE HEX NON INV BUFFER 407759 OA4T13 MC14503CP REF
U19 ®IC, C-MOS TRISTATE HEX NON INV BUFFER 407759 04713 MC14503CP REF
U20 IC, TTL, POS AND GATES 393066 01295 SNT4LSO8N 1
U21 IC, TTL, QUAD, 2-INPUT POS OR GATE 393108 01295 SNT4LS32N 1 1
XUY4 SOCKET, 24 PIN 376236 91506 324-AG39D 3
XUs SOCKET, 24 PIN 376236 91506 324-AG39D REF
XU6 376236 91506 324-AG39D REF
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8502A

Table 5-10. A6 Controller PCB Assembly

FLUKE | MFG N
REF MFG PART NO. TOT {REC| ¢
DESCRIPTION STOCK | SPLY
DES NO. CODE OR TYPE QTY | QTY E
A6 ® CONTROLLER PCB ASSEMBLY 577072 89536 577072 REF 1
FIGURE 5-10 (85024-4186T)
1 CAP, MICA, 22 PF +/-5%, 500V 148551 02799 DM15C220J 1
c2 CAP, MICA, 47 PF +/-5%, 500V 148536 02799 DM15E470J 1
c3 CAP, CER, 10,000 PF +/-20%, 100V 407361 72982 8121-A100-W5R-103M 15
cy CAP, CER, 10,000 PF +/-20%, 100V 407361 72982 8121-A100-W5R-103M REF
c5 CAP, CER, 10,000 PF +/-20%, 100V 407361 72982 8121-A100-W5R-103M REF
cé CAP, CER, 0.047 UF +/-20%, 50V 460733 72982 8121-050-651-4TNM 1
C7 CAP, CER, 10,000 PF +/=20%, 100V 407361 72982 8121-A100-W5R-103M REF
c8 CAP, MICA, 15 PF +/-5%, 500V 148569 02799 DM15C150J 1
c9 CAP, MICA, 4 PF +/-0.5%, 500V 190397 02799 DM15C040D 1
c10 CAP, CER, 1 UF +/-20%, 50V 436782 72982 8131-050-601-105M 1
C11 CAP, CER, 10,000 PF +/-20%, 100V 407361 72982 8121-A100-W5R-103M REF
c12 CAP, CER, 10,000 PF +/-20%, 100V 407361 72982 8121~A100-W5R-103M REF
C13 CAP, CER, 10,000 PF +/=20%, 100V 407361 72982 8121-A100~-W5R-103M REF
C14 CAP, CER, 10,000 PF +/=-20%, 100V 407361 72982 8121-A100-W5R-103M REF
c15 CAP, CER, 10,000 PF +/-20%, 100V 407361 72982 8121-A100-W5R-103M REF
Cc16 Ccap, CER, 10,000 PF +/=20%, 100V 407361 72982 8121-A100-W5R-103M REF
c17 CAP, CER, 10,000 PF +/-20%, 100V 407361 72982 8121-A100-WSR-103M REF
C18 CAP, TA, 15 UF +/-20%, 6V 161935 56289 196D156X0006-KA1 1
c19 CAP, CER, 0.22 UF +/-20%, 50V 309849 72982 8131-050-651-222M 1
Cc20 CApP, CER, 10,000 PF +/-20%, 100V 407361 72982 8121-A100-W5R-103M REF
C21 CAP, CER, 10,000 PF +/=-20%, 100V 407361 72982 8121-A100-W5R-103M REF
c22 CAP, ELECT, TA, 1 UF +/-5%, 15V 161152 56289 150D106X501542 1
c23 CAP, CER, 10,000 PF +/-20%, 100V 407361 72982 8121-A100-W5R-103M REF
c2y CAP, MICA, 33 PF +/-5%, 500V 160317 02799 DM15E330J 2
c25 CAP, TA, 39 UF +/-20%, 6V 163915 56289 196D396X0006 1
c26 CAP, CER, 2200 PF +/-10%, 500V 268425 72982 851-000-Z5R-222K 1
ca7 CAP, MICA, 33 PF +/-5%, 500V 160317 02799 DM15E330J REF
c28 CAP, CER, 0.022 UF -20/+100%, 4OV 358325 72982 8121-A050-651-2237Z 1
Cc29 CAP, TA, 2.2 UF +/=20%, 20V 161927 56289 196D225X0020HA1 3
30 CAP, TA, 2.2 UF +/-20%, 20V 161927 56289 196D225X0020HAT REF
C31 CAP, TA, 2.2 UF +/=20%, 20V 161927 56289 196D225X0020HA1 REF
£32 CAP, CER, 10,000 PF +/-20%, 100V 407361 72982 8121-A100-W5R-103M REF
C33 CAP, TA, 150 UF +/=-20%, 6V 460204 56289 183DR157X0006F 1
CR1 DIODE, SI, HI SPEED SWITCHING 203323 07910 1N4448 2 1
CR2 DIODE, SI, HI SPEED SWITCHING 203323 07910 1N4A48 REF
H1 SCREW, PHP, 4-40 X 3/8 256164 89536 256164 1
MP1 CASE ASSY (INCLUDES MP2-MP9) 611665 89536 611665 1 2
MP2 CASE, HALF, MODULE 302990 89536 1402990 REF
MP3 CASE, HALF, MODULE 402990 89536 1402990 REF
MPY4 COVER, MODULE, CASE 402974 89536 402974 REF
MP5 SHIELD COVER 440008 89536 440008 REF
MP6 DECAL, CONTROLLER (NOT SHOWN) 536029 89536 536029 REF
MPT DECAL, CAUTION (NOT SHOWN) 454504 89536 454504 REF
MP8 GUARD, REAR . 383364 89536 383364 REF
MP9 GUARD, FRONT 383356 89536 383356 REF
MP10 CLAMP, NYLON STRAP 172080 06383 SSTIM 1
MP11 SPRING, COIL (NOT SHOWN) 424465 83553 C0120-014-0380M 1
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Table 5-10. A6 Controller PCB Assembly (cont)
FLUKE MFG
REF MFG PART NO. TOT [REC| ¢
DESCRIPTION STOCK SPLY
TYPE T Y| T
DES NO. | CcoDE O oy o) ¢
MP12 MYLAR INSULATOR 463422 89536 Uub63422 1
R1 RES, VAR, CERMET, 10K +/-10%, 1/2W 285171 89536 285171 1
R2 RES, DEP. CAR, 100K +/-5%, 1/4W 348920 80031 CR251-4-5P100K 3
R3 RES, DEP. CAR, 4.7K +/-5%, 1/4W 348821 80031 CR251-U4-5P4KT 6
RY RES, DEP. CAR, 2K +/-5%, 1/4W 441469 80031 CR251-4-5P2K 4
RS RES, DEP. CAR, 6.8K +/-5%, 1/u4W 368761 80031 CR251-4-5P6K8 2
R6 RES, COMP, 10M +/-5%, 1/4W 194944 01121 CB1065 1
RT7 RES, DEP. CAR, 2K +/-5%, 1/4W 441469 80031 CR251-4-5P2K REF
R8 RES, DEP. CAR, 4.7K +/-5%, 1/4W 348821 80031 CR251-4-5P4KT7 REF
R9 RES, DEP. CAR, 4.7K +/-5% 1/4W 348821 80031 CR251-4-5P4KT REF
R10 RES, DEP. CAR, 4.7K +/-5%, 1/4W 348821 80031 CR251-4-5P4KT7 REF
R11 RES, DEP. CAR, 4.7K +/-5%, 1/4W 348821 80031 CR251-4-5P4KT REF
R12 RES, DEP. CAR, 10K +/-5%, 1/4W 348839 80031 CR251-4-5P10K 3
R13 RES, DEP. CAR, 10K +/-5%, 1/4W 348839 80031 CR251-4-5P10K REF
R14 RES, MTL. FILM, 715 +/-1%, 1/8W 313080 91637 CMF55T150F 1
R15 RES, MTL. FILM, 523 +/-1%, 1/8W 294835 91637 CMF555230D 1
R16 RES, DEP. CAR, 4.7K +/-5%, 1/4W 348821 80031 CR251-4-5PUKT REF
R17 RES, MTL. FILM, 4.99K +/-1%, 1/8W 168252 91637 CMF554991F 1
R18 RES, MTL. FILM, 23.2K +/-1%, 1/8W 291351 91637 CMF552322F 1
R19 RES, DEP. CAR, 2K +/-5%, 1/4W 441469 80031 CR251-4-5P2K REF
R20 RES, DEP. CAR, 10K +/-5%, 1/4W 348839 80031 CR251-4-5P10K REF
R21 RES, DEP. CAR, 6.8K +/-5%, 1/4W 368761 80031 CR251-4-5P6K8 REF
R22 RES, DEP. CAR, 3K +/-5%, 1/4W 441527 80031 CR251-4-5P3K 1
R23 RES, DEP. CAR, 680K +/-5%, 1/4W 442517 80031 CR251-4-5P680K 1
R24 RES, DEP. CAR, 1.5K +/-5%, 1/4W 343418 80031 CR251-4-5P1K5 1
R25 RES, DEP. CAR, 100K +/-5%, 1/4W 348920 80031 CR251-4-5P100K REF
R26 RES, DEP. CAR, 30K +/-5%, 1/4W 368753 80031 CR251-4-5P30K 1
R27 RES, DEP. CAR, 2K +/-5%, 1/4W 441469 80031 CR251-4-5P2K REF
R28 RES, DEP. CAR, 100K +/-5%, 1/4wW 348920 80031 CR251-4-5P100K REF
RN1 RES NETWORK, SIP, 4.TK - 412916 89536 412916 2 1
RN2 RES NETWORK, SIP, 4.7K 412916 89536 412916 REF
RN3 RES NETWORK, SIP, 10K 412924 89536 412924 1 1
U1 1Cc, TTL LPS, DUAL J-K FF 412999 01295 SNT4LS109N 1 1
U2 ®IC, C-MOS, HEX BUFFER/INVERTERS 381830 02735 CD4O4OBCN 1 1
U3 ®IC, C-MOS, FAST QUAD 2 INPUT NAND GATE 413211 07263 34011PC/4011PC 1 1
15 ®IC, MOS 1024 BIT STATIC RAM 404558 34649 P2111A-14 y 1
U6 ®IC, MOS 1024 BIT STATIC RAM 404558 34649 P2111A-4 REF
u7 PROM 613505 89536 613505 1
U8 IC, TTL-AND-OR-INVERT GATES 412981 01295 SNT4LS51 1 1
U9 ®IC, C-MOS, HEX INVERTER 404699 12040 MMT4CO4UN 1 1
u10 ®I1C, MOS, CPU 404541 01295 TMS8080 1 1
U12 ®IC, MOS 1024 BIT STATIC RAM 404558 34649 P2111A-Y4 REF
U13 ®IC, MOS 1024 BIT STATIC RAM 404558 34649 P2111A-4 REF
U1y ®IC, C-MOS, DUAL TYPE "D" FLIP FLOP 340117 04713 MC14013CP 2 1
u15 IC, TTL QUAD 2 INPUT POS AND GATES 393066 01295 SNT4LSO8N 1 1
U16 IC, TTL HEX INVERTER POS NAND GATES 393058 01295 SNTA4LSO4N 2 1
u17 ®IC, C-MOS TRI 3 INPUT NAND GATES 375147 02735 CD4023UBE 1 1
U18 IC, TTL HEX/QUAD TYPE D FLIP FLOP 393207 01295 SNTULS1T4N 1 1
U19 ®IC, C-MOS STROBED HEX INVERTER/BUFFER 408211 04713 MC14502CP 2 1
U20 IC, TTL MULTIPLEXER 393165 01295 SNT4LS139N 1 1

5-29



8502A

Table 5-10. A6 Controller PCB Assembly (cont)

EITHER OF THE A6 PCB ASSYS. MAY BE
INSTALLED IN THIS UNIT.

SEE TABLE 5-17 AT THE END
OF SECTION 5.

REF DESCRIPTION ;%gléi SM:LGY MFE PART NO. TOT | REC E—
DES NO. CODE OR TYPE QTY | QTY g
U21 IC, TTL HEX INVERTER POS NAND GATES 393058 01295 SNT4LSO4 REF
u22 ROM 604132 89536 604132 1
u23 ®IC, C-MOS TRISTATE NON INVERT BUFFERS 407759 12040 MMBOCITN 3 1
u24 ®IC, C-MOS TRISTATE NON INVERT BUFFERS 407759 12040 MMBOCITN REF
u2s ROM 604116 89536 604116 1
U26 IC, LIN C-MOS/MOS PLL 403584 02735 CD4O46AE 1 1
u27 ®IC, C-MOS, QUAD 2 INPUT OR GATE 408393 02735 CD4OT1BE 1 1
U28 ®IC, C-MOS 8-BIT PRIORITY ENCODER 412973 02735 CDU523BE 1 1
U29 ®IC, C-MOS STROBED HEX INVERTER/BUFFER 408211 04713 MC14502CP REF
U30 ®IC, C-MOS TRISTATE NON INVERT BUFFERS 407759 12040 MMBOCI9TN REF
U31 IC, TTL POS NAND GATES/INVERTERS 393074 01295 SNT4LS10N 1 1
U32 ®I1C, C-MOS, HEX INVERTER 404681 02735 CD4069UBE 1 1
U33 ROM 604124 89536 604124 1
U3y ®IC, C-MOS DUAL UP COUNTER 355164 04713 MC14520BCP 1 1
U35 ®IC, C-MOS, DUAL TYPE D FLIP FLOP 340117 04713 MC14013CP REF
U36 ®IC, C-MOS, MONOSTABLE MV 454017 04713 MC14538BCP 1 1
u37 ®IC, C-MOS QUAD 2 INPUT NOR GATES 429944 02735 CD4OO1BE 1 1
U38 ®IC, C-MOS QUAD 2 INPUT NAND 4ous32 02735 CDHO93BE 1 1
XUs SOCKET, IC, 18-PINS 418228 91506 318-AG39D 4
Xué SOCKET, IC, 18-PINS 418228 91506 318-AG39D REF
Xu7 SOCKET, IC, 2u4-PINS 376236 91506 324-AG39D 4
Xu10 SOCKET, IC, 40-PINS 418988 91506 340-AG39D 1
Xu12 SOCKET, IC, 18-PINS 418228 91506 318-AG39D REF
Xu13 SOCKET, IC, 18-PINS 418228 91506 318-AG39D REF
Xu22 SOCKET, IC, 24-PINS 376236 91506 324-AG39D REF
Xu25 SOCKET, IC, 2u4~PINS 376236 91506 324-AG39D REF
XU33 SOCKET, IC, 24-PINS 376236 91506 324-AG39D REF
11 CRYSTAL, QUARTZ, 1.70 MHZ 412932 89536 412932 1
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Figure 5-10. A6 Controller PCB Assembly
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Table 5-11. A7 Display PCB Assembly

FLUKE | MFG N
:E; DESCRIPTION STOCK | SPLY MFG PART NO. TOT | REC ‘T‘
K. | cooE OR TYPE oy fory | T

A7 ®DISPLAY PCB ASSEMBLY 481689 89536 481689 REF
FIGURE 5-11 (8502A-4023T)

C1 CAP, CER, 0.22 UF +/=20%, 50V 309849 71590 CW30C224K

c2 CAP, TA, 5.6 UF +/-20%, 25V 368969 56289 196D565X0025KA1 1

C3 CAP, CER, 1200 PF +/=-20%, 100V 358283 80031 2222-630-01-122 1

CR1 DIODE, HI-SPEED SWITCHING 203323 07910 1N4448 6 2

CR2 DIODE, HI-SPEED SWITCHING 203323 07910 1N4448 REF

CR3 DIODE, HI-SPEED SWITCHING 203323 07910 1N4448 REF

CRY4 DIODE, HI-SPEED SWITCHING 203323 07910 1N4U448 REF

CRS DIODE, HI-SPEED SWITCHING 203323 07910 1N4448 REF

CR6 DIODE, HI-SPEED SWITCHING 203323 07910 1N4448 REF

CR7 DIODE, LED 413831 29083 MV5153 1 1

E1 SPARK GAP (NOT SHOWN) 442731 25088 B1C145 1

F1 FUSE, FAST-BLO 109330 71400 AGC11-2 1 5

F2 FUSE, WIRE #36 160978 89536 160978 1

J1 BINDING POST, RED 275552 32767 820-65 2

J2 BINDING POST, RED 275552 32767 820-65 REF

J3 BINDING POST, BLK 275560 32767 820-45 2

Juy BINDING POST, BLK 275560 32767 820-45 REF

J5 BINDING POST, BLUE 275578 32767 820-55 1

L1 COIL ASSEMBLY 438325 89536 438325 1

MP1 INSULATING BINDING POST (NOT SHOWN) 449363 89536 449363 1

MP2 MASK, 0.40 LENS (NOT SHOWN) 418996 89536 418996 4

MP3 SHIELD, FRONT PANEL (NOT SHOWN) 433524 89536 u433524 1

MPY4 SPACER (NOT SHOWN) 448432 89536 448432 1

P1 CONNECTOR PIN 233411 00779 60599-3 5

Q1 TRANSISTOR, SI, NPN 330803 04713 MPS6560 1 1

Q2 TRANSISTOR, SI, PNP 340026 04713 MPS6563 T 2

Q3 TRANSISTOR, SI, PNP 340026 04713 MPS6563 REF

Q4 TRANSISTOR, SI, PNP 340026 04713 MPS6563 REF

Q5 TRANSISTOR, SI, PNP 340026 04713 MPS6563 REF

Q6 TRANSISTOR, SI, PNP 340026 04713 MPS6563 REF

Q7 TRANSISTOR, SI, PNP 340026 04713 MPS6563 REF

Q8 TRANSISTOR, SI, PNP 340026 04713 MPS6563 REF

Q10 TRANSISTOR, SI, PNP 226290 04713 MPS3640 1 1

R1 RES, DEP. CAR, 62 +/-5%, 1/4W 441634 80031 CR251-4-SP62ET 1

R2 RES, DEP. CAR, 200 +/-5%, 1/4W 441451 80031 CR251-4-5P200ET 2

R3 RES, DEP. CAR, 100K +/-5%, 1/4W 348920 80031 CR251-4-5P100KT 1

R4 RES, COMP, 150 +/-5%. 1/u4W 343442 80031 CR251-4-5P150ET 1

RS RES, COMP, 4.7K +/-5%, 1/4W 348821 80031 CR251-4-5P4KT7T 1

R6 RES, COMP, 200 +/=-5%, 1/4W 441451 80031 CR251-4-5P200ET REF

RT RES, DEP. CAR, 330 +/-5%, 1/4W 368720 80031 CR251-4-5P330E

RS RES, COMP, 10M +/-5%, 1/4W 194944 01121 CB1065 1

S1 SWITCH ASSEMBLY
SWITCH ACTUATOR 412106 89536 412106 23
SWITCH TOP COVER 401299 89536 401299 23
SPRING, SWITCH, PUSHBUTTON 414516 00779 62353-3 23
CONTACT, SWITCH, PUSHBUTTON 416875 00779 62380-4 23
SWITCH, PUSHBUTTON, LT PUTTY GREY 401307 89536 401307 14
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Table 5-11. A7 Display PCB Assembly (cont)
REF DESCRIPTION 2%'{(}& ;ﬂPFLGY MFG PART NO. TOT | REC F
DES NO. CODE OR TYPE QTY | QTY E
s2 SWITCH ASSEMBLY
SWITCH ACTUATOR 412106 89536 412106 REF
SWITCH TOP COVER 401299 89536 401299 REF
SPRING, SWITCH, PUSHBUTTON 414516 00779 62353-3 REF
CONTACT, SWITCH, PUSHBUTTON 416875 00779 62380-4 REF
SWITCH, PUSHBUTTON, LT PUTTY GREY 401307 89536 401307 REF
33 SWITCH ASSEMBLY
SWITCH ACTUATOR 412106 89536 412106 REF
SWITCH TOP COVER 401299 89536 401299 REF
SPRING, SWITCH, PUSHBUTTON 414516 00779 62353-3 REF
CONTACT, SWITCH, PUSHBUTTON 416875 00779 62380-4 REF
SWITCH, PUSHBUTTON, LT PUTTY GREY 401307 89536 401307 REF
Sk SWITCH ASSEMBLY
SWITCH ACTUATOR 412106 89536 412106 REF
SWITCH TOP COVER 401299 89536 401299 REF
SPRING, SWITCH, PUSHBUTTON 414516 00779 62353-3 REF
CONTACT, SWITCH, PUSHBUTTON 416875 00779 62380-4 REF
SWITCH, PUSHBUTTON, LT PUTTY GREY 401307 89536 401307 REF
S5 SWITCH ASSEMBLY
SWITCH ACTUATOR 412106 89536 412106 REF
SWITCH TOP COVER 401299 89536 401299 REF
SPRING, SWITCH, PUSHBUTTON 414516 00779 62353-3 REF
CONTACT, SWITCH, PUSHBUTTON 416875 00779 62380-4 REF
SWITCH, PUSHBUTTON, LT PUTTY GREY 401307 89536 401307 REF
S6 SWITCH ASSEMBLY
SWITCH ACTUATOR 412106 89536 412106 REF
SWITCH TOP COVER 401299 89536 401299 REF
SPRING, SWITCH, PUSHBUTTON 414516 00779 62353-3 REF
CONTACT, SWITCH, PUSHBUTTON 416875 00779 62380-4 REF
SWITCH, PUSHBUTTON, DK PUTTY GREY 406728 89536 406728 6
S7 SWITCH ASSEMBLY
SWITCH ACTUATOR 412106 89536 412106 REF
SWITCH TOP COVER 401299 89536 401299 REF
SPRING, SWITCH, PUSHBUTTON 414516 00779 62353-3 REF
CONTACT, SWITCH, PUSHBUTTON 416875 00779 62380-4 REF
SWITCH, PUSHBUTTON, DK PUTTY GREY 406728 89536 406728 REF
S8 SWITCH ASSEMBLY
SWITCH ACTUATOR 412106 89536 412106 REF
SWITCH TOP COVER 401299 89536 401299 REF
SPRING, SWITCH, PUSHBUTTON 414516 00779 62353-3 REF
CONTACT, SWITCH, PUSHBUTTON 416875 00779 62380-4 REF
SWITCH, PUSHBUTTON, DK PUTTY GREY 406728 89536 406728 REF
39 SWITCH, SLIDE, SPDT 417287 95146 MSS-104D-1 1
510 SWITCH ASSEMBLY
SWITCH ACTUATOR 412106 89536 412106 REF
SWITCH TOP COVER 401299 89536 401299 REF
SPRING, SWITCH, PUSHBUTTON 414516 00779 62353-3 REF
CONTACT, SWITCH, PUSHBUTTON 416875 00779 62380-4 REF
SWITCH, PUSHBUTTON, MED YELLOW 419937 89536 419937 2
S11 SWITCH ASSEMBLY
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Table 5-11. A7 Display PCB Assembly (cont)

FLUKE MFG
REF MFG PART NO. TOT [REC| ¢
DESCRIPTION STOCK | SPLY
DES NO. CODE OR TYPE QTY | QTY E
SWITCH ACTUATOR 412106 89536 412106 REF
SWITCH TOP COVER 401299 89536 401299 REF
SPRING, SWITCH, PUSHBUTTON 414516 00779 62353-3 REF
CONTACT, SWITCH, PUSHBUTTON 416875 00779 62380-4 REF
SWITCH, PUSHBUTTON, MED YELLOW 419937 89536 419937 REF
s12 SWITCH ASSEMBLY
SWITCH ACTUATOR 412106 89536 412106 REF
SWITCH TOP COVER 401299 89536 401299 REF
SPRING, SWITCH, PUSHBUTTON 414516 00779 62353-3 REF
CONTACT, SWITCH, PUSHBUTTON 416875 00779 62380-4 REF
SWITCH, PUSHBUTTON, DK PUTTY GREY 406728 89536 406728 REF
S13 SWITCH ASSEMBLY
SWITCH ACTUATOR 412106 89536 412106 REF
SWITCH TOP COVER 401299 89536 401299 REF
SPRING, SWITCH, PUSHBUTTON 414516 00779 62353-3 REF
CONTACT, SWITCH, PUSHBUTTON 416875 00779 62380-4 REF
SWITCH, PUSHBUTTON, DK PUTTY GREY 406728 89536 406728 REF
S14 SWITCH ASSEMBLY
SWITCH ACTUATOR 412106 89536 412106 REF
SWITCH TOP COVER 401299 89536 1401299 REF
SPRING, SWITCH, PUSHBUTTON 414516 00779 62353-3 REF
CONTACT, SWITCH, PUSHBUTTON 416875 00779 62380-4 REF
SWITCH, PUSHBUTTON, DK PUTTY GREY 406728 89536 406728 REF
sS15 SWITCH ASSEMBLY '
SWITCH ACTUATOR 412106 89536 L412106 REF
SWITCH TOP COVER 401299 89536 1401299 REF
SPRING, SWITCH, PUSHBUTTON 414516 00779 62353-3 REF
CONTACT, SWITCH, PUSHBUTTON 416875 00779 62380-4 REF
SWITCH, PUSHBUTTON, LT PUTTY GREY 401307 89536 401307 REF
516 SWITCH ASSEMBLY
SWITCH ACTUATOR 412106 89536 412106 REF
SWITCH TOP COVER 401299 89536 401299 REF
SPRING, SWITCH, PUSHBUTTON 414516 00779 62353-3 REF
CONTACT, SWITCH, PUSHBUTTON 416875 00779 62380-4 REF
SWITCH, PUSHBUTTON, LT PUTTY GREY 401307 89536 401307 REF
S17 SWITCH ASSEMBLY
SWITCH ACTUATOR 412106 89536 412106 REF
SWITCH TOP COVER 401299 89536 1401299 REF
SPRING, SWITCH, PUSHBUTTON 414516 00779 62353-3 REF
CONTACT, SWITCH, PUSHBUTTON 416875 00779 62380-4 REF
SWITCH, PUSHBUTTON, LT PUTTY GREY 401307 89536 401307 REF
518 SWITCH ASSEMBLY ‘
SWITCH ACTUATOR 412106 89536 412106 REF
SWITCH TOP COVER 401299 89536 401299 REF
SPRING, SWITCH, PUSHBUTTON 414516 00779 62353-3 REF
CONTACT, SWITCH, PUSHBUTTON 416875 00779 62380-4 REF
SWITCH, PUSHBUTTON, BLUE 406736 89536 406736 1
519 SWITCH ASSEMBLY REF
SWITCH ACTUATOR 412106 89536 412106 REF
SWITCH TOP COVER 401299 89536 401299 REF
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Table 5-11. A7 Display PCB Assembly (cont)
REF DESCRIPTION ;Ii'll":'[(:i SM:fY MFG PART NO. TOT | REC g—
DES NO. CODE OR TYPE oTY | OTY E

SPRING, SWITCH, PUSHBUTTON 414516 00779 62353-3 REF
CONTACT, SWITCH, PUSHBUTTON 416875 00779 62380-4 REF
SWITCH, PUSHBUTTON, LT PUTTY GREY 401307 89536 401307 REF

S20 SWITCH ASSEMBLY REF
SWITCH ACTUATOR 412106 89536 412106 REF
SWITCH TOP COVER 401299 89536 401299 REF
SPRING, SWITCH, PUSHBUTTON 414516 00779 62353-3 REF
CONTACT, SWITCH, PUSHBUTTON 416875 00779 62380-4 REF
SWITCH, PUSHBUTTON, LT PUTTY GREY 401307 89536 401307 REF

S21 SWITCH ASSEMBLY REF
SWITCH ACTUATOR 412106 89536 412106 REF
SWITCH TOP COVER 401299 89536 401299 REF
SPRING, SWITCH, PUSHBUTTON 414516 00779 62353-3 REF
CONTACT, SWITCH, PUSHBUTTON 416875 00779 62380-4 REF
SWITCH, PUSHBUTTON, LT PUTTY GREY 401307 89536 401307 REF

S25 SWITCH ASSEMBLY REF
SWITCH ACTUATOR 412106 89536 412106 REF
SWITCH TOP COVER 401299 89536 401299 REF
SPRING, SWITCH, PUSHBUTTON 414516 00779 62353-3 REF
CONTACT, SWITCH, PUSHBUTTON 416875 00779 62380-4 REF
SWITCH, PUSHBUTTON, LT PUTTY GREY 401307 89536 401307 REF

S26 SWITCH ASSEMBLY REF
SWITCH ACTUATOR 412106 89536 412106 REF
SWITCH TOP COVER 401299 89536 401299 REF
SPRING, SWITCH, PUSHBUTTON 414516 00779 62353-3 REF
CONTACT, SWITCH, PUSHBUTTON 416875 00779 62380-4 REF
SWITCH, PUSHBUTTON, LT PUTTY GREY 401307 89536 401307 REF

S27 SWITCH ASSEMBLY REF
SWITCH ACTUATOR 412106 89536 412106 REF
SWITCH TOP COVER 401299 89536 401299 REF
SPRING, SWITCH, PUSHBUTTON 414516 00779 62353-3 REF
CONTACT, SWITCH, PUSHBUTTON 416875 00779 62380-4 REF
SWITCH, PUSHBUTTON, LT PUTTY GREY 401307 89536 401307 REF

U1 IC, LIN, NPN, TRANSISTOR ARRAY 407866 02735 CA3081 3 1

U2 ®IC, C-MOS, HEX INVERTER 404681 02735 CD4O69BE 1 1

U3 ®IC, C-MOS, HEX D FLIP FLOP 404509 12040 MMTA4CI1TAUN 3 1

Uy DISPLAY, LED 453282 29083 MAN4630A 2 1

U5 DISPLAY SET 440016 89536 440016 1 1

ué DISPLAY SET 440016 89536 440016 REF

U7 DISPLAY SET 440016 89536 440016 REF

U8 DISPLAY SET 440016 89536 440016 REF

U9 DISPLAY SET 440016 89536 440016 REF

U10 DISPLAY SET 440016 89536 440016 REF

U11 ®IC, C-MOS, QUAD, 2-INPUT NAND GATE 355198 02735 CD4O11AE 1 1

u12 DISPLAY, LED 453282 29083 MAN4630A REF

U13 DISPLAY SET 440016 89536 440016 REF

Uty DISPLAY, LED 453274 29083 MAN4610A y 1

U1s5 DISPLAY, LED 453274 29083 MAN4610A REF

U16 ®IC, C-MOS, DUAL, FLIP FLOP 340117 04713 MC14013CL 3 1

u17 RES NETWORK 4.7K 344069 89536 344069 2 1
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Table 5-11. A7 Display PCB Assembly (cont)

FLUKE | MFG N
REF MFG PART NO. TOT |REC|
DESCRIPTION STOCK | sPLY
TYPE T
DES NO. | CODE O v ry) o
U18 ®IC, C-MOS, RETRIGGERABLE/RESETTABLE 393512 04713 MC14528CP 1 1
U19 ®IC, C-MOS, DUAL 4~INPUT NAND GATE 355206 04713 MC14012CP 1 1
U20 RES NETWORK 4.7K 344069 89536 344069 REF
U21 IC, LIN, NPN, TRANSISTOR ARRAY 407866 02735 CA3081 REF
U22 ®I1C, C-MOS, DUAL, FLIP FLOP 340117 04713 MC14013CL REF
U23 ®IC, C-MOS, DUAL, FLIP FLOP 340117 O4T13 MC14013CL REF
U2l DISPLAY, LED 453274 29083 MAN4610A REF
U25 IC, LIN, NPN, TRANSISTOR ARRAY 407866 02735 CA3081 REF
U26 DISPLAY, LED 453274 29083 MAN4610A REF
2T ®I1C, C-MOS, HEX D FLIP FLOP 404509 12040 MMTUC1TAUN REF
u28 ®IC, C-MOS, TRIPLE 3-INPUT NAND GATE 375147 04713 MC14023CP 1 1
U29 RES, DUAL, IN LINE PACKAGE 358119 89536 358119 2 1
U30 RES, DUAL, IN LINE PACKAGE 358119 89536 358119 REF
U31 ®IC, C-MOS, HEX D FLIP FLOP 404509 12040 MMTHCITAN REF
U32 ®IC, C-MOS TRI STATE HEX NON INVRT BUFFER 1407759 12040 MM8OCYTN 1 1
U33 RESISTOR NETWORK, 4.TK 386961 89536 386961 1 1
XF1 FUSEHOLDER ASSY (NOT SHOWN) 1
FUSEHOLDER 435628 89536 435628
CAP, WHITE 455857 89536 455857
XU4 SOCKET, IC (NOT SHOWN) 453514 71785 133-59-90-0901/14E 13
Xus SOCKET, IC (NOT SHOWN) 453514 71785 133-59-90-0901/1L4E REF
XU6 SOCKET, IC (NOT SHOWN) 453514 71785 133-59-90-0901/14E  REF
XU7 SOCKET, IC (NOT SHOWN) 453514 71785 133-59-90-0901/14E  REF
XU8 SOCKET, IC (NOT SHOWN) 453514 71785 133-59-90-0901/14E  REF
XU9 SOCKET, IC (NOT SHOWN) 453514 71785 133-59-90-0901/14E  REF
XU10 SOCKET, IC (NOT SHOWN) 453514 71785 133-59-90-0901/14E  REF
Xu12 SOCKET, IC (NOT SHOWN) 453514 T1785 133-59-90-0901/14E  REF
XU13 SOCKET, IC (NOT SHOWN) 453514 71785 133-59-90-0901/14E  REF
XU14 SOCKET, IC (NOT SHOWN) 453514 71785 133-59-90-0901/14E  REF
XU15 SOCKET, IC (NOT SHOWN) 453514 71785 133-59-90-0901/14E  REF
Xu24 SOCKET, IC (NOT SHOWN) 453514 71785 133-59-90-0901/14E  REF
XU26 SOCKET, IC (NOT SHOWN) 45351% 71785 133-59-90-0901/14E  REF
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Figure 5-11. A7 Display PCB Assembly
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Table 5-12. A8 DC Signal Conditioner PCB Assembly

FLUKE | MFG N
REF MFG PART NO. TOT |REC| ¢
DESCRIPTION STOCK | SPLY
DES NO. CODE OR TYPE oTY | QTY E
A8 ®DC SIGNAL CONDITIONER PCB ASSEMBLY 383901 89536 383901 REF
FIGURE 5-12 (MIS-4100T)
c1 CAP, TA, 5.6 UF +/-20%, 25V 368969 56289 196D565X0025KA1 2
c2 CAP, TA, 5.6 UF +/-20%, 25V 368969 56289 196D565X0025KA1 REF
c3 CAP, CER, 0.22 UF +/-20%, 50V 309849 72982 8131-050-651-220NM 2
c4 CAP, CER, 0.22 UF +/-20%, 50V 309849 72982 8131-050-651-220NM REF
c5 CAP, TA, 30 UF +/-20%, 6V 163915 56289 196D396X0006 1
c10 CAP, ELECT, 6.8 UF -10/+50%, 63V 218966 80031 ET6P8X063A3 2 1
c11 CAP, ELECT, 6.8 UF -10/+50%, 63V 218966 80031 ET6P8X063A3 REF
c12 CAP, MICA, 100 PF +/-5%, 500V 148494 02799 DM15F101J 2
c13 CAP, CER, 0.01 UF +/-20%, 100V 149153 56289 C023B101F103M 1
C14 CAP, MICA, 100 PF +/-5%, 500V 148494 02799 DM15F101d REF
c15 CAP, MICA, 47 PF +/-5%, 500V 148536 02799 DM15E470d 2
c16 CAP, MICA, 47 PF +/-5%, 500V 148536 02799 DM15E4T0J REF
c18 CAP, CER, 33 PF +/-2%, 100V 354852 80031 2222-638-10339 2
c19 CAP, CER, 33 PF +/-2%, 100V 354852 80031 2222-638~10339 REF
CR1 DIODE, HI-SPEED SWITCHING 203323 07910 1N4A448 2 1
CR2 DIODE, HI-SPEED SWITCHING 203323 07910 1N4448 REF
CR3 DIODE, ZENER 181073 07910 1N969B 2 1
CRY4 DIODE, ZENER 181073 07910 1N969B REF
CR5 DIODE, SI, LOW-CAP, LOW LEAKAGE 348177 07263 FDT7223 1 1
H1 SCREW, RHP, 4-40 X 3/8 256164 89536 256164 1
K1 RELAY, ARMATURE 515437 89536 515437 2
K2 RELAY, ARMATURE 515437 89536 515437 REF
MP1 CASE ASSY (INCLUDES MP2-MP9) 458992 89536 458992 1 1
MP2 CASE HALF 402990 89536 1402990 REF
MP3 CASE HALF 402990 89536 1402990 REF
MP4 COVER, CASE 402974 89536 402974 REF
MP5 SHIELD, COVER 411918 89536 411918 REF
MP6 DECAL, DC SIGNAL CONDITIONER ASSY 413377 89536 413377 REF
MPT DECAL, CAUTION 454504 89536 454504 REF
MP8 GUARD, REAR 383364 89536 383364 REF
MP9 GUARD, FRONT 383356 89536 383356 REF
MP11 TERMINAL, FEED-THROUGH (NOT SHOWN) 281865 12615 SL-841-TT7 1
MP12 SOCKET, SPRING TYPE (NOT SHOWN) 343285 00779 2-331272-6 8
MP13 SPACER (NOT SHOWN) 334797 32559 TO-35-15-E 1
MP14 SPACER, TRANSIPAD (NOT SHOWN, USE W/Q37) 152207 07047 10123-DAP 1
MP15 SPRING, COIL (NOT SHOWN) 42u465 27745 C0120-014-0380M 1
Q1 TRANSISTOR, NPN, SI 330803 07263 MPS6560 2 1
Q2 TRANSISTOR, PNP, SI 195974 04713 2N3906 6 2
Q3 TRANSISTOR, NPN, SI 330803 07263 MPS6560 REF
QU TRANSISTOR, PNP, SI 195974 04713 2N3906 REF
Q5 TRANSISTOR, PNP, SI 226290 04713 MPS3640 1 1
Qb TRANSISTOR, PNP, SI 195974 04713 2N3906 REF
Q7 TRANSISTOR, NPN, SI 218396 O0O4T13 2N3904 1 3
Q8 TRANSISTOR, FET,. N-CHANNEL 393314 89536 393314 y 1
Q10 TRANSISTOR, NPN, SI 218396 04713 2N390L REF
Q11 TRANSISTOR, NPN, SI 218396 04713 2N3904 REF
Q12 TRANSISTOR, NPN, SI 218396 04713 2N3904 REF
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Table 5-12. A8 DC Signal Conditioner PCB Assembly (cont)

[N——1

FLUKE MFG
REF MFG PART NO. TOT |REC| ¢
DES DESCRIPTION SL?)(.)K g[';;z OR TYPE oty | o1y .é-

Q13 TRANSISTOR, NPN, SI 218396 04713 2N3904 REF
Q14 TRANSISTOR, FET,. N-CHANNEL 393314 89536 393314 REF
Q15 TRANSISTOR, FET,. N-CHANNEL 393314 89536 393314 REF
Q16 TRANSISTOR, FET,. N-CHANNEL 393314 89536 393314 REF
Q18 TRANSISTOR, NPN, SI 585109 89536 585109 1 1
Q19 TRANSISTOR, NPN, SI 295717 24355 AD811-00/17 1 1
Q2 TRANSISTOR, NPN, SI 218396 04713 2N3904 REF
Q23 TRANSISTOR, NPN, SI 218396 04713 2N3904 REF
Q31 TRANSISTOR, PNP, SI 195974 04713 2N3906 REF
Q32 TRANSISTOR, NPN, SI 218396 04713 2N3904 REF
Q33 TRANSISTOR, PNP, SI 195974 04713 2N3906 REF
Q3k TRANSISTOR, NPN, SI 218396 O4T13 2N3904 REF
Q35 TRANSISTOR, PNP, SI 195974 04713 2N3906 REF
Q36 TRANSISTOR, NPN, SI 218396 04713 2N3904 REF
Q37 TRANSISTOR, PNP, SI 218388 07263 PN3645 1 1
Q38 TRANSISTOR, NPN, SI 218396 04713 2N390%4 REF
R1 RES, DEP. CAR, 330 +/-5%, 1/4W 368720 80031 CR251-4-5P330E 1
R2 RES, MTL. FILM, 28.0K +/-1%, 1/8W 291385 91637 CMF552802F 2
R3 RES, MTL. FILM, 28.0K +/-1%, 1/8W 291385 91637 CMF552802F REF
RA4 RES, MTL. FILM, 21K +/-1%, 1/8W 441212 91637 CMF552102F 2
RS RES, MTL. FILM, 17.8K +/-1%, 1/8W 349183 91637 CMF551782F 2
R6 RES, DEP. CAR, 470 +/-5%, 1/4W 343434 80031 CR251-4-5P4TOE 1
R7 RES, DEP. CAR, 10K +/-5%, 1/4W 348839 80031 CR251-4-5P10K 5
R8 RES, COMP, 150K +/-5%, 2W 110122 01121 HB1545 1
R9 RES, COMP, 150K +/-10%, 1/2W 108167 01121 EB15415 1
R10 RES, DEP. CAR, 150 +/-5%, 1/4W 343442 80031 CR251-4-5P150E 1
R11 RES, DEP. CAR, 47K +/-5%, 1/4W 348896 80031 CR251-4-5P4TK 1
R12 RES, DEP. CAR, 15 +/-5%, 1/4W 348755 80031 CR251-4-5P15E 2
R13 RES, DEP. CAR, 15 +/-5%, 1/4W 348755 80031 CR251-4-5P15E REF
R15 RES, DEP. CAR, 1M +/-5%, 1/4W 348987 80031 CR251-4-5P1M i
R16 RES, DEP. CAR, 100K +/-5%, 1/4W 348920 80031 CR251-4-5P100K 8
R17 RES, DEP. CAR, 100K +/-5%, 1/LW 348920 80031 CR251-4-5P100K REF
R18 RES, MTL. FILM, 21K +/-1%, 1/8W 441212 91637 CMF552102F REF
R19 RES, MTL. FILM, 17.8K +/-1%, 1/8W 349183 91637 CMF551782F REF
R21 RES, DIVIDER SET 434605 89536 434605 1 1
R22 (PART OF R21 SET)
R23 (PART OF R21 SET) REF

REF
R24 RES, DC RANGE SET 409938 89536 409938 1 1
R25 (PART OF R24 SET) REF
R26 (PART OF R24 SET) REF
R30 RES, DEP. CAR, 15K +/-5%, 1/4W 348854 80031 CR251-4-5P15K 1
R31 RES, DEP. CAR, 10K +/-5%, 1/4W 348839 80031 CR251-4-5P10K REF
R32 RES, DEP. CAR, 10K +/-5%, 1/4W 348839 80031 CR251-4-5P10K REF
R33 RES, DEP. CAR, 10K +/-5%, 1/4W 348839 80031 CR251-4-5P10K REF
R34 RES, DEP. CAR, 10K +/-5%, 1/4W 348839 80031 CR251-4-5P10K REF
R35 RES, MTL. FILM, 1M +/-1%, 1/8W 268797 91637 CMF551004F 2
R36 RES, CERMET, 100M +/-10%, 1W 441758 89536 441758 1
RUT RES, VAR, CERMET, 200 +/-20%, 1/2W 284711 71450 190PC201B 1
RL8 RES, VAR, CERMET, 50 +/-20%. 1/2W 267815 T1450 190PC500B 2
R4 RES, VAR, CERMET, 50 +/-20%. 1/2W 267815 71450 190PC500B REF
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Table 5-12. A8 DC Signal Conditioner PCB Assembly (cont)

FLUKE | MFG N
REF . MFG PART NO. TOT |REC | ¢
DESCRIPTION STOCK | SPLY
DES NO. CODE OR TYPE QTY | QTY E
R50 RES, DEP. CAR, 2.2 +/-5%, 1/u4W 354944 80031 CR251-4-5P2E2 1
R51 RES, DEP. CAR, 20 +/-5%, 1/4W 442202 80031 CR251-4-5P20E 1
R52 RES, VAR, CERMET, 100K +/-20%. 1/2W 268581 T1450 190PC104B 1
R53 RES, VAR, CERMET, 10K +/-20%, 1/2W 267880 71450 190PC103B 1
R54 RES, SELECTED, DURING TEST y
R55 RES, SELECTED, DURING TEST REF
R56 RES, SELECTED, DURING TEST REF
R57 RES, SELECTED, DURING TEST REF
R58 RES, SET, MATCHED 290320 89536 290320 1 1
R59 (PART OF R58 SET) REF
R61 RES, MTL. FILM, 86.6K +/-1%, 1/8W 291468 91637 CMF558662F 1
R62 RES, MTL. FILM, 1M +/-1%, 1/8W 268797 91637 CMF551004F REF
R63 RES, MTL. FILM, 1.87K +/-1%, 1/8W 267229 91637 CMF551871F 1
R6 Y4 RES, MTL. FILM, 1K +/-1%, 1/8W 168229 91637 CMF551001F 1
R70 RES, MTL. FILM, 52.3K +/-1%, 1/8W 237248 91637 CMF555232 1
RT1 RES, MTL. FILM, 3.01K +/-1%, 1/8W 312645 91637 CMF553011F 1
R72 RES, MTL. FILM, 3.65K +/-1%, 1/8W 293779 91637 CMF553651F 2
RT3 RES, MTL. FILM, 100K +/-1%, 1/8W 248807 91637 CMF551003F 2
RTY4 RES, MTL. FILM, 100K +/-1%, 1/8W 248807 91637 CMF551003F REF
RT5 RES, MTL. FILM, 80.6K +/-1%, 1/8W 281121 91637 CMF558062F 2
R76 RES, MTL. FILM, 4.02 +/-1%, 1/8W 235325 91637 CMF554021F 1
RT7 RES, MTL. FILM, 200K +/-1%, 1/8W 261701 91637 CMF552003F 1
R8T RES, DEP. CAR, 100K +/-5%, 1/4W 348920 80031 CR251-4-5P100K REF
R88 RES, DEP. CAR, 100K +/-5%, 1/4W 348920 80031 CR251-4-5P100K REF
R89 RES, DEP. CAR, 100K +/-5%, 1/4W 348920 80031 CR251-4-5P100K REF
R90 RES, DEP. CAR, 100K +/-5%, 1/uW 348920 80031 CR251-4-5P100K REF
R91 RES, DEP. CAR, 100K +/-5%, 1/4W 348920 80031 CR251-4-5P100K REF
R92 RES, DEP. CAR, 100K +/-5%, 1/.4W 348920 80031 CR251-4-5P100K REF
R93 RES, DEP. CAR, 1M +/-5%, 1/4W 348987 80031 CR251-4-5P1M REF
R9Y4 RES, DEP. CAR, 1M +/-5%, 1/4W 348987 80031 CR251-4-5P1M REF
R95 RES, DEP. CAR, 1M +/-5%, 1/4W 348987 80031 CR251-4-5P1M REF
R97 RES, MTL. FILM, 3.65K +/-1%, 1/8W 293779 91637 CMF553651F REF
R98 RES, MTL. FILM, 2.15K +/-1%, 1/8W 293712 91637 CMF552151F 1
R99 RES, MTL. FILM, 80.6K +/-1%, 1/8W 281121 91637 CMF558062F REF
U1 ®IC, COS/MOS, QUAD CLOCKED D LATCH 355149 02735 CD4042BE 1 1
U2 ®IC, C-MOS, TRIPLE 3 INPUT NAND GATES 375147 02735 CD4023UBE 1 1
U3 IC, OP AMP, J-FET 357830 12040 LHOO42C 2 1
Ul IC, OP AMP, J-FET 357830 12040 LHOO42C REF
U5 IC, OP AMP 271502 12040 LM301A 2 1
U6 IC, OP AMP 271502 12040 LM301A REF
1 SEE TABLE 5-17 AT THE END
OF SECTION 5.
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Figure 5-12. A8 DC Signal Conditioner PCB Assembly
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Table 5-13. A9 Active Filter PCB Assembly

FLUKE | MF6 N
REF . MFG PART NO. TOT | REC| o
DESCRIPTION STOCK | SPLY
DES NO. CODE OR TYPE QTY | QTY E
A9 ®ACTIVE FILTER PCB ASSEMBLY 383976 89536 383976 REF
FIGURE 5-13 (MIS-4130T)
c1 CAP, POLYPROP, 0.047 UF +/-10%, 50V 413328 89536 1413328 3
c2 CAP, POLYPROP, 0.047 UF +/-10%, 50V 413328 89536 413328 REF
c3 CAP, POLYPROP, 0.047 UF +/-10%, 50V 413328 89536 413328 REF
ch CAP, MICA, 33 PF +/-5%, 500V 160317 02799 DM15E330J Y
c5 CAP, POLYPROP, 0.47 UF +/-10%, 50V 363085 89536 363085 3
cé6 CAP, POLYPROP, 0.47 UF +/-10%, 50V 363085 89536 363085 REF
c7 CAP, POLYPROP, 0.47 UF +/-10%, 50V 363085 89536 363085 REF
c8 CAP, MICA, 33 PF +/-5%, 500V 160317 02799 DM15E330J REF
c9 CAP, MICA, 33 PF +/-5%, 500V 160317 02799 DM15E330J REF
c10 CAP, MICA, 33 PF +/-5%, 500V 160317 02799 DM15E330J REF
c11 CAP, ELECT, 6.8 UF -10/+50%, 63V 218966 73445 ET6P8X06343 2
c12 CAP, ELECT, 10 UF -10/+50%, 25V 170266 73445 ET100X025A2 2
c13 CAP, ELECT, 10 UF -10/+50%, 25V 170266 73445 ET100X025A2 REF
C14 CAP, ELECT, 6.8 UF -10/+50%, 63V 218966 73445 ET6P8X063A3 REF
c15 CAP, POLYPROP, 0.0022 UF +/-10%, 200V 442632 89536 L4U42632 1
CR1 DIODE, ZENER 260695 07910 1N754A 1 1
CR2 DIODE, ZENER 386557 07910 1N960A 1 1
CR3 DIODE, SI, HI SPEED SWITCHING 203323 07910 1N4448 1 1
H1 SCREW, PHP, 4-40 X 3/8 (NOT SHOWN) 256164 89536 256164 1
MP1 CASE, ASSY (INCLUDES MP2-MP9) 458976 89536 U458976 1 1
MP2 CASE HALF 402990 89536 402990 REF
MP3 CASE HALF 402990 89536 402990 REF
MPY4 COVER, CASE 402974 89536 402974 REF
MP5 SHIELD, COVER 411959 89536 411959 REF
MP6 DECAL, ACTIVE FILTER ASSY 413443 89536 L413443 REF
MPT DECAL, CAUTION 454504 89536 454504 REF
MP8 GUARD, REAR 383364 89536 383364 REF
MP9 GUARD, FRONT 383356 89536 383356 REF
MP10 SPACER (USE W/Q26) (NOT SHOWN) 152207 07047 10123DAP 1
MP11 SOCKET (USE W/R15, R16) (NOT SHOWN) 343285 00779 2-331272-6 4
MP12 SPRING, COIL (NOT SHOWN) 424465 83553 C0120-014-0380M 1
Q1 TRANSISTOR, SI, PNP 195974 04713 2N3906 6 2
Q2 TRANSISTOR, SI, NPN 218396 04713 2N3904 9 2
Q3 TRANSISTOR, SI, PNP 195974 04713 2N3906 REF
QU TRANSISTOR, SI, NPN 218396 04713 2N3904 REF
Q5 TRANSISTOR, SI, PNP 195974 04713 2N3906 REF
Q6 TRANSISTOR, SI, NPN 218396 04713 2N390L REF
Q7 TRANSISTOR, SI, PNP 195974 04713 2N3906 REF
Q8 TRANSISTOR, SI, NPN 218396 04713 2N3904° REF
Q9 TRANSISTOR, SI, PNP 195974 04713 2N3906 REF
Q10 TRANSISTOR, SI, NPN 218396 04713 2N3904 REF
Q11 TRANSISTOR, SI, PNP 195974 04713 2N3906 REF
Q12 TRANSISTOR, SI, NPN 218396 04713 2N390L4 REF
Q13 TRANSISTOR, SI, PNP 226290 04713 MPS3640 1 1
Q14 TRANSISTOR, FET, N-CHANNEL 393314 17856 J086 15 3
Q15 TRANSISTOR, FET, N-CHANNEL 393314 17856 J086 REF
Q16 TRANSISTOR, FET, N-CHANNEL 393314 17856 J086 REF
Q17 TRANSISTOR, FET, N-CHANNEL 393314 17856 J086 REF
Q18 TRANSISTOR, FET, N-CHANNEL 393314 17856 J086 REF
Q19 TRANSISTOR, FET, N-CHANNEL 393314 17856 J086 REF
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Table 5-13. A9 Active Filter PCB Assembly (cont)
'l
REF DESCRIPTION ;#ggi ggfi MFG PART NO. TOT | REC|
DES NO. CODE OR TYPE QTY | QTY E

Q20 TRANSISTOR, FET, N-CHANNEL 393314 17856 J086 REF

Q21 TRANSISTOR, FET, N-CHANNEL 393314 17856 J086 REF

Q22 TRANSISTOR, FET, N-CHANNEL 393314 17856 J086 REF

Q23 TRANSISTOR, FET, N-CHANNEL 393314 17856 J086 REF

Q24 TRANSISTOR, FET, N-CHANNEL 393314 17856 J086 REF

Q25 TRANSISTOR, FET, N-CHANNEL 393314 17856 J086 REF

Q26 TRANSISTOR, SI, PNP 218388 07263 PN3645 1 1
Q27 TRANSISTOR, SI, NPN 284075 32293 ITS1099 1 1
Q28 TRANSISTOR, SI, NPN 218396 04713 2N3904 REF

Q29 TRANSISTOR, SI, NPN 218396 04713 2N3904 REF

Q30 TRANSISTOR, SI, NPN 218396 04713 2N3904 REF

Q31 TRANSISTOR, FET, N-CHANNEL 393314 17856 J086 REF

Q32 TRANSISTOR, FET, N-CHANNEL 393314 17856 J086 REF

Q33 TRANSISTOR, FET, N-CHANNEL 393314 17856 J086 REF

R1 RES, DEP. CAR, 6.2K +/-5%, 1/4W 442368 80031 CR251-4-5P6K2 1

R2 RES, DEP. CAR, 150 +/-5%, 1/4W 343442 80031 CR251-4-5P150E 1

R3 RES, MTL. FILM, 51.1K +/-5%, 1/8W 289553 91637 CMF555112F 1

RY4 RES, DEP. CAR, 8.2K +/-5%, 1/4W 441675 80031 CR251-4-5P8K2 2

RS RES, DEP. CAR, 8.2K +/-5%, 1/4W 441675 80031 CR251-4-5P8K2 REF

R8 RES, MTL. FILM, 45.3K +/-1%, 1/8W 234971 91637 CMF554532F y

R9 RES, MTL. FILM, 45.3K +/-1%, 1/8W 234971 91637 CMF554532F REF

R10 RES, MTL. FILM, 45.3K +/=-1%, 1/8W 234971 91637 CMF554532F REF

R11 RES, MTL. FILM, 45.3K +/-1%, 1/8W 234971 91637 CMF554532F REF

R12 RES, MTL. FILM, 12.1K +/-1%, 1/8W 234997 91637 CMF551212F 3

R13 RES, MTL. FILM, 4.87K +/-1%, 1/8W 294850 91637 CMF554871F 1

R14 RES, VAR, CERMET, 20K +/-10%, 1/2W 291609 89536 291609 1

R15 RES, SELECTED, DURING TEST

R16 RES, SELECTED, DURING TEST

R1T RES, MTL. FILM, 1M +/-1%, 1/2W 327510 91637 CMF651004F 2

R18 RES, MTL. FILM, 1M +/=1%, 1/2W 327510 91637 CMF651004F REF

R19 RES, MTL. FILM, 12.1K +/=-1%, 1/8W 234997 91637 CMF551212F REF

R20 RES, MTL. FILM 249K +/-1%, 1/8W 268805 91637 CMF552493F 2

R21 RES, MTL. FILM, 57.6K +/-1%, 1/8W 289116 91637 CMF555762F 1

R22 RES, MTL. FILM, 12.1K +/-1%, 1/8W 234997 91637 CMF551212F REF

R23 RES, MTL. FILM, 249K +/=-1%, 1/8W 268805 91637 CMF552493F REF

R2Y RES, DEP. CAR, 15 +/-5%, 1/UW 348755 80031 CR251-4-5P15E 2

R25 RES, DEP. CAR, 100 +/-5%, 1/4W 348771 80031 CR251-4-5P100E 2

R26 RES, DEP. CAR, 100 +/-5%, 1/4W 348771 80031 CR251-4-5P100E REF

R27 RES, DEP. CAR, 15 +/-5%, 1/4W 348755 80031 CR251-4-5P15E REF

R28 RES, MTL. FILM, 26.7K +/-1%, 1/8W 245779 91637 CMF552672F 2

R29 RES, MTL. FILM, 26.TK +/=-1%, 1/8W 245779 91637 CMF552672F REF

u1 ®IC, C-MOS, HEX "D" FLIP FLOP 404509 12040 MMTLCITLN 1 1
U2 ®IC, C-MOS, TRIPLE 3-INPUT NAND GATES 375147 02735 CD4023UBE 1 1
U3 IC, LINEAR, OP AMP 363515 12040 LM301AN 2 1
U4 IC, LINEAR, OP AMP 363515 12040 LM301AN REF

Us IC, LINEAR, OP AMP 392902 12040 LM1436H 1 1
U6 RESISTOR NETWORK, 100K +/-5%, 1/4W 4O4T49 89536 4O4TAY 1 1
U7 RESISTOR NETWORK, 100K +/-5%, 1/4W 380618 89536 380618 1 1

1 SEE TABLE 5-17 AT THE END
OF SECTION 5.
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Table 5-14. A10 Fast RZ A/D Converter Assembly
T
REF DESCRIPTION STocK | spLY MFG PART NO. TOT | REC) 0
DES No. | copE OR TYPE QTY | QTY E
A10 FAST R2 A/D CONVERTER ASSEMBLY 383984 89536 383984 REF
FIGURE 5-14 (MIS-4140T)
A1041 A/D ANANLOG PCB ASSEMBLY ORDER NEXT HIGHER ASSEMBLY
A10A2 A/D DIGITAL PCB ASSEMBLY ORDER NEXT HIGHER ASSEMBLY
MP1 CASE ASSY (INCLUDES MP2-MP9) 458968 89536 458968 1 1
MP2 CASE HALF 402990 89536 402990 REF
MP3 CASE HALF, MODIFIED 402982 89536 402982 REF
MP4 COVER, CASE 402974 89536 402974 REF
MP5 SHIELD, COVER 411967 89536 411967 REF
MP6 DECAL, FAST RR CONVERTER ASSY 413450 89536 413450 REF
MP7 DECAL, CAUTION 454504 89536 454504 REF
MP8 GUARD, REAR 383364 89536 383364 REF
MPg GUARD, FRONT 383315 89536 383315 REF
MP10 SPACER 152207 07047 10123DAP 3

1 SEE TABLE 5-17 AT THE END
OF SECTION 5.
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Table 5-15. A10A1 A/D Analog PCB Assembly
N ]
REF DESCRIPTION ;#ggi ggfi MFG PART NO. TOT | REC | g
DES ND. CODE OR TYPE qTy | QTY E
A10A1 A/D ANALOG PCB ASSEMBLY 383752 89536 383752 REF
FIGURE 5-15 (MIS-4140)
1 CAP, T&, 10 UF +/-20%, 35V 417683 56289 196D106X0035KA1 2
c2 CAP, TA, 10 UF +/-20%, 35V 417683 56289 196D106X0035KA1 REF
c3 CAP, MICA, 33 PF +/-5%, 500V 160317 72136 DM15E330J 1
cy CAP, MICA, 30 PF +/-5%, 500V 340570 72136 DM15E300J 1
c5 CAP, FILM, 0.22 UF +/-10%, 80V 159392 56289 192P2249R8 1
cé CAP, TA, 4.7 UF +/-20%, 25V 161943 56289 196D475X0025KA1 1
cT CAP, MICA, 150 PF +/-5%, 500V 148478 72136 DM15F151d 2
c8 CAP, MICA, 150 PF +/-5%, 500V 148478 72136 DM15F151J REF
c9 CAP, POLYST, 0.047 UF +/-10%, 100V 260562 84411 863UW4T391 2
€10 CAP, POLYST, 0.047 UF +/-10%, 100V 260562 84411 863UW4T391 REF
c11 CAP, MICA, 47 PF +/-5%, 500V 148536 72136 DM15E4T0J 3
c12 CAP, MICA, 47 PF +/-5%, 500V 148536 72136 DM15E4T0J REF
c13 CAP, ELECT, 470 UF -10/+50%, 6.3V 187773 80031 ET471X6P346 1
c14 CAP, MICA, 47 PF +/-5%, 500V 148536 72136 DM1SE4T70J REF
c15 CAP, CER, 0.0047 UF +/-10%, 500V 106724 71590 CF-u72 1
c16 CAP, CER, 0.22 UF +/-20%, 50V 309849 71590 CW30C224K 4
c17 CAP, CER, 0.22 UF +/-20%, 50V 309849 T1590 CW30C224K REF
c18 CAP, TA, 68 UF +/-20%, 25V 446450 56289 196D686X0025TEY 1
€20 CAP, TA, 0.22 UF +/-20%, 35V 161331 56289 196D224X0035HA1 1
c21 CAP, MICA, 1800 PF +/-5%, 500V 148353 72136 DM19F182J 1
Ca2 CAP, CER, 0.22 UF +/-20%, 50V 309849 71590 CW30C224K REF
€23 CAP, CER, 0.22 UF +/-20%, 50V 309849 71590 CW30C224K REF
CR1 DIODE, HI-SPEED, SWITCHING 203323 07910 1N4448 2 1
CR3 DIODE, SI LO-CAP, LO-LEAK 348177 07263 FD7223 it 1
CRY DIODE, SI LO-CAP, LO-LEAK 348177 07263 FD7223 REF
CR5 DIODE, SI, CONTROLLER FWD VOL: 234468 07910 TD9039 2 1
CR6 DIODE, SI, CONTROLLER FWD VOL 234468 07910 TD9039 REF
CR7 DIODE, SI LO-CAP, LO-LEAK 348177 07263 FD7223 REF
CR8 DIODE, SI LO-CAP, LO-LEAK 348177 07263 FD7223 REF
CR9 DIODE, HI-SPEED, SWITCHING 203323 07910 1N44L8 REF
H1 SCREW, PHP, 4-40 X 1/4 (NOT SHOWN) 256156 89536 256156 3
H2 SCREW, RHP, 4-40 X 3/8 256164 89536 256164 1
J1 SOCKET 276535 91506 316=AG39D 2
Jz2 SOCKET 276535 91506 316-AG39D REF
MP1 SOCKET, COMP. LEAD (TO R55, R6T) 343285 00779 2-331272-6 i
MP2 SPRING, COIL (NOT SHOWN) 424465 83553 C0120-014-0380 1
MP3 SPACER, XSTR, (NOT SHOWN) 152207 07047 10123-DAP 1
Q1 TRANSISTOR, FET (SELECTED) 256487 89536 256487 1 1
Q2 TRANSISTOR, FET (SELECTED) 256487 89536 256487 REF
Q3 TRANSISTOR, FET (SELECTED) 256487 89536 256487 REF
QY TRANSISTOR, FET, N-CHANNEL 343830 89536 343830 5 1
Q5 TRANSISTOR, FET, N-CHANNEL 343830 89536 343830 REF
Q6 TRANSISTOR, FET, N-CHANNEL 343830 89536 343830 REF
Q7 TRANSISTOR, FET, N-CHANNEL 343830 89536 343830 REF
Q8 TRANSISTOR, FET, N-CHANNEL 343830 89536 343830 REF
Q9 TRANSISTOR, FET, DUAL, N-CHANNEL 376087 89536 376087 2 1
Q10 TRANSISTOR, SI, NPN 218396 04713 2N3904 1 1
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Table 5-15. A10A1 A/D Analog PCB Assembly (cont)

FLUKE | MFG N
REF MFG PART NO. TOT [REC|
DESCRIPTION STOCK | SPLY
OR TYPE T T
Q11 TRANSISTOR, FET (SELECTED) 256487 89536 256487 REF
Q12 TRANSISTOR, FET (SELECTED) 256487 89536 256487 REF
Q13 TRANSISTOR, FET (SELECTED) 256487 89536 256487 REF
Q14 TRANSISTOR, FET (SELECTED) 256487 89536 256487 REF
Q15 TRANSISTOR, FET (SELECTED) 256487 89536 256487 REF
Q16 TRANSISTOR, FET (SELECTED) 256487 89536 256487 REF
Q17 TRANSISTOR, FET, N-CHANNEL 261578 89536 261578 12 3
Q18 TRANSISTOR, FET, N-CHANNEL 261578 89536 261578 REF
Q19 TRANSISTOR, FET, N-CHANNEL 261578 89536 261578 REF
Q20 TRANSISTOR, FET, N-CHANNEL 261578 89536 261578 REF
Q21 TRANSISTOR, FET, N-CHANNEL 261578 89536 261578 REF
Q22 TRANSISTOR, FET, N-CHANNEL 261578 89536 261578 REF
Q23 TRANSISTOR, FET, N-CHANNEL 261578 89536 261578 REF
Q24 TRANSISTOR, FET, N-CHANNEL 261578 89536 261578 REF
Q25 TRANSISTOR, FET (SELECTED) 256487 89536 256487 REF
Q26 TRANSISTOR, FET (SELECTED) 256487 89536 256487 REF
Q27 TRANSISTOR, FET, DUAL, N-CHANNEL 376087 89536 376087 REF
Q28 TRANSISTOR, SI, PNP 195974 04713 2N3906 1 1
Q29 TRANSISTOR, FET, N-CHANNEL 261578 89536 261578 REF
Q30 TRANSISTOR, FET, N-CHANNEL 261578 89536 261578 REF
Q31 TRANSISTOR, FET, N-CHANNEL 261578 89536 261578 REF
Q32 TRANSISTOR, FET, N-CHANNEL 261578 89536 261578 REF
R1 RES, VAR, CERMET, 500 +/=20%, 1/2W 267849 75378 190PC501B 1
R2 RES, VAR, CERMET, 10 +/=20%, 1/2W 344135 75378 190PC100B 2
R3 RES, VAR, CERMET, 500 +/=10%, 1/2W 291120 89536 291120 1
R4 RES, VAR, CERMET, 200+/-10%, 1/2W 285148 89536 285148 1
RS RES, VAR, CERMET, 50 +/-10%, 1/2W 285122 89536 285122 2
R6 RES, VAR, CERMET, 20 +/-20%, 1/2W 261180 75378 190PC200B 1 1
RT RES, VAR, CERMET, 50 +/=10%, 1/2W 285122 89536 285122 REF
R8 RES, VAR, CERMET, 50K +/-10%, 1/2W 288290 89536 288290 1
RO REF. AMP SET (U1,R9,R1H,R15,R16) 415034 89536 415034 REF
R10 RES, MTL. FILM, 3.4K +/-1%, 1/8W 260323 91637 MFF1-83401F 1
R11 RES, MTL. FILM, 12.1 +/=-1%, 1/8W 296608 91637 MFF1-812R1F 2
R12 RES, MTL. FILM, 24.3 +/=-1%, 1/8W 281816 91637 MFF1-824R3F 1
R13 RES, MTL. FILM, 12.1 +/=-1%, 1/8W 296608 91637 MFF1-812R1F REF
R1Y4 REF. AMP SET (U1,R9,R14,R15,R16) 415034 89536 415034 REF
R15 REF. AMP SET (U1,R9,R14,R15,R16) 415034 89536 415034 REF
R16 REF. AMP SET (U1,R9,R1H,R15,R16) 415034 89536 415034 REF
R17 RES, MTL. FILM, 10K +/=-1%, 1/8W 328120 91637 MFF1-81002F 2
R18 RES, MTL. FILM, 10K +/-1%, 1/8W 328120 91637 MFF1-81002F REF
R19 RES, DEP. CAR, 100K +/=5%, 1/4W 348920 80031 CR251-4-5P100K 3
R20 RES, MTL. FILM, 10K +/-1%, 1/8W 168260 91637 MFF1-81002F 3
R21 RES, DEP. CAR, 100K +/=5%, 1/4W 348920 80031 CR251-4-5P100K REF
R22 RES SET (R22, R23) 409896 89536 409896 1
R23 RES SET (R22, R23) 409896 89536 409896 REF
R24 RES, DEP. CAR, 470 +/-5%, 1/4W 343434 80031 CR251-4-5P4TOE 1
R25 RES, MTL. FILM, 42.2K +/-1%, 1/8W 221655 91637 MFF1-84222F 2
R26 RES, MTL. FILM, 42.2K +/-1%, 1/8W 221655 91637 MFF1-84222F REF
R27 RES, DEP. CAR, 62 +/-5%, 1/4W 441634 80031 CR251-4-5P62E 1
R28 RES, MTL. FILM, 10K +/-1%, 1/8W 168260 91637 MFF1-81002F 3
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Table 5-15. A10A1 A/D Analog PCB Assembly (cont)
REF DESCRIPTION gl#'l(‘.i r:IFY MFG PART NO. TOT | REC E—
DES NO. CODE OR TYPE QTY | QTY I
R29 RES, DEP. CAR, 33K +/-5%, 1/4W 348888 80031 CR251-4-5P33K 2
R30 RES, MTL. FILM, 10K +/-1%, 1/8W 168260 91637 MFF1-81002F REF
R31 RES, MTL. FILM, 11.3K +/-1%, 1/8W 293639 91637 MFF1-81132F 1
R32 RES, MTL. FILM, 24.9K +/-1%, 1/8W 291369 91637 MFF1-82492F 1
R33 RES, DEP. CAR, 47 +/-5%, 1/4W 441592 80031 CR251-4-5PUTE 2
R34 RES SET (R34,R35,R50-54,R56) 409946 89536 409946 1 1
R35 RES SET (R34,R35,R50-54,R56) 409946 89536 409946 REF
R36 RES, MTL. FILM, 26.7K +/-1%, 1/8wW 245779 91637 MFF1-826T2F 1
R37 RES, DEP. CAR, 47 +/-5%, 1/4W 441592 80031 CR251-4-5PUTE REF
R38 RES, MTL. FILM, 75K +/-1%, 1/8W 291443 91637 MFF1-87502F 3
R39 RES, MTL. FILM, 75K +/=-1%, 1/8W 291443 91637 MFF1-87502F REF
R40 RES, DEP. CAR, 15K +/=5%, 1/4W 348854 80031 CR251-4-5P15K 2
R41 RES, MTL. FILM, 75K +/-1%, 1/8W 291443 91637 MFF1-87502F REF
RY42 RES, DEP. CAR, 3K +/=5%, 1/u4W 441527 80031 CR251-4-5P3K 1
R43 RES, DEP. CAR, 510 +/-5%, 1/4W 441600 80031 CR251-4-5P510E 1
R4Y RES, DEP. CAR, 1.5K +/-5%, 1/4W 343418 80031 CR251-4-5P1K5 1
R4S RES, DEP. CAR, 470K +/=-5%, 1/4W 342634 80031 CR251-4-5P4T0K 1
RY46 RES, MTL. FILM, 665 +/=-1%, 1/8W 320028 91637 MFF1-86650F 1
RY47 RES, MTL. FILM, 1M +/-1%, 1/8W 268797 91637 MFF1-81004F 1
R4 8 RES, DEP. CAR, 15K +/-5%, 1/4W 348854 80031 CR251-4-5P15K REF
R49Q RES, DEP. CAR, 100K +/-5%, 1/4W 348920 80031 CR251-4-5P100K REF
R50 RES SET (R34,R35,R50-54,R56) 409946 89536 L4099L6 REF
R51 RES SET (R34,R35,R50-54,R56) 409946 89536 409946 REF
R52 RES SET (R34,R35,R50-54,R56) 409946 89536 409946 REF
R53 RES SET (R34,R35,R50-54,R56) 409946 89536 u4099uUb REF
RS54 RES SET (R34,R35,R50-54,R56) 409946 89536 U4099L6 REF
R55 RES, MTL. FILM, 56.2 +/-1%, 1/8W 305938 91637 MFF1-856R2F 1
R56 RES SET (R34,R35,R50-54,R56) 409946 89536 409946 REF
R58 RES, MTL. FILM, 2573 +/-0.1%, 1/8W 321463 91637 MFF1-82573F 1
R60 RES, DEP. CAR, 33K +/=5%, 1/4W 348888 80031 CR251-4-5P33K REF
R61 RES, MTL. FILM, 57.6K +/-1%, 1/8W 289116 91637 MFF1-85762F 1
R62 RES, MTL. FILM, 66.5K +/-1%, 1/8W 289082 91637 MFF1-86652F 1
R63 RES, MTL. FILM, 100K +/=1%, 1/8W 248807 91637 MFF1-81003F 1
R6 Y4 RES, VAR, CERMET, 10 +/-20%, 1/2W 344135 75378 190PC100B REF
R65 RES, DEP. CAR, 820 +/-5%, 1/4W 442327 80031 CR251-4-5P820E 1
R66 RES, DEP. CAR, 5.1K +/-5%, 1/4W 368712 80031 CR251-4-5P5K1 1
R6T7 RES, MTL. FILM, 18.7 +/-1%, 1/8W 441776 91637 MFF1-812RTF 1
R68 RES, DEP. CAR, 1M +/-5%, 1/4W 348987 80031 CR251-4-5P1M 1
U1 REF. AMP SET (U1,R9,R14,R15,R16) 415034 89536 415034 1 1
U2 IC, OP AMP 271502 12040 LM301A 2 1
U3 IC, OP AMP 271502 12040 LM301A REF
Uy IC, OP AMP, J-FET, INPUT 310037 12040 LHOO42CH 2 1
us IC, LIN, VOL, FOLLOWER 288365 12040 LM310H 2 1
U6 IC, LIN, VOL, FOLLOWER 288365 12040 LM310H REF
u7 IC, OP AMP, J-FET, INPUT 310037 12040 LHOO42CH REF
U8 IC, OP AMP 225961 24355 AD3092 1 1
U15 RES NETWORK, 33K 413146 89536 413146 1 1
U19 RES NETWORK, 100K 380618 89536 380618 1 1
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Figure 5-15. A10A1 A/D Analog PCB Assembly
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Table 5-16. A10A2 Fast R2 A/D Converter Digital PCB Assembly
o
REF DESCRIPTION g%ﬁ ;ﬂ:fv MFG PART NO. TOT | REC | g
DES No. | cooE OR TYPE QTY | OTY E
A10A2  ®FAST R2 A/D CONV DGTL PCB ASSEMBLY 383760 89536 383760 REF
FIGURE 5-16 (MIS-4141)
C1 CAP, TA, 220 UF +/-20%, 6V 408682 56289 196D227X0006 TEY 2
c2 CAP, MICA, 82 PF +/-5%, 500V 148502 72136 DM15F820J 2
c3 CAP, MICA, 82 PF +/-5%, 500V 148502 72136 DM15F820J REF
CY CAP, TA, 220 UF +/-20%, 6V 408682 56289 196D227X0006 TEY REF
J1 CABLE ASSY, 16 PIN CONN 380576 08261 5122-003.5 2
J2 CABLE ASSY, 16 PIN CONN 380576 08261 5122-003.5 REF
Q1 TRANSISTOR, SI, PNP 226290 04713 MPS3640 1
R1 RES, DEP. CAR, UTK +/-5%, 1/4W 348896 80031 CR251-4-5P4TK 1
R2 RES, DEP. CAR, 20K +/-5%, 1/4W 441477 80031 CR251-4-5P20K 2
R3 RES, DEP. CAR, 20K +/-5%, 1/4W 441477 80031 CR251-4-5P20K REF
RY RES, DEP. CAR, 150 +/-5%, 1/UW 343442 80031 CR251-4-5P150E 1
RS RES, MTL. FILM, 100K +/-1%, 1/8W 248807 91637 MFF1-81003F 2
R6 RES, MTL. FILM, 100K +/-1%, 1/8W 248807 91637 MFF1-81003F REF
R7 RES, DEP. CAR, 100K +/-5%, 1/4W 348920 80031 CR251-4-5P100K 1
U1 ®IC, C-MOS, DUAL TYPE D FLIP FLOP 340117 02735 CD4O13AE 9 2
U2 ®IC, C-MOS, DUAL TYPE D FLIP FLOP 340117 02735 CD40O13AE REF
U3 ®IC, C-MOS, HEX INVERTER 404681 02735 CD4069BE 3 1
Y RES NETWORK 380618 89536 380618 301
U5 ®IC, C-MOS, DUAL, COMPLEMENTARY 408013 02735 CD40OTAE 11
Ué ®IC, C-MOS, DUAL TYPE D FLIP FLOP 340117 02735 CD40O13AE REF
u7 ®IC, C-MOS, HEX INVERTER 404681 02735 CD4069BE REF
U8 ®IC, C-MOS, QUAD, 2-INPUT NAND GATES 355198 02735 CD4011AE 2 1
u11 ®IC, C-MOS, DUAL TYPE D FLIP FLOP 340117 02735 CD4O13AE REF
U12 ®IC, C-MOS, DUAL TYPE D FLIP FLOP 340117 02735 CD4013AE REF
u13 RES NETWORK 380618 89536 380618 REF
U1y IC, LINEAR, 5 XSTR ARRAY 380188 02735 CA3183E 3 1
U15 IC, LINEAR, 5 XSTR ARRAY 380188 02735 CA3183E REF
U16 ®IC, C-MOS, QUAD, 2-INPUT OR GATE 408393 02735 CD40T1BE 2 1
U17 IC, LINEAR, 5 XSTR ARRAY 380188 02735 CA3183E REF
u21 ®I1C, C-MOS, HEX INVERTER 404681 02735 CD4069BE REF
u22 ®IC, C-MOS, DUAL TYPE D FLIP FLOP 340117 02735 CD4O13AE REF
U23 IC, LINEAR, 5 XSTR ARRAY 477778 89536 ATTTT8 2 1
u25 ®IC, C-MOS, QUAD, 2-INPUT AND GATE 408401 02735 CD4081BE 11
U26 ICc, DGTL, C-MOS, QUAD, 2-INPUT OR GATE 408393 02735 CD4OT1BE REF
U31 ®I1C, C-MOS, DIV BY -8, COUNTER/DIV 403360 02735 CDU022AE 1 1
U32 ®IC, C-MOS, DUAL TYPE D FLIP FLOP 340117 02735 CD4013AE REF
U33 ®IC, C-MOS, QUAD, 2-INPUT NAND GATES 375147 02735 CD4023AE 1 1
U3y ®IC, C-MOS, DUAL TYPE D FLIP FLOP 340117 02735 CD4013AE REF
U35 ®I1C, C-MOS, DUAL TYPE D FLIP FLOP 340117 02735 CD4013AE REF
U36 ®IC, C-MOS, QUAD, 2-INPUT NAND GATES 355198 02735 CD4O11AE REF
u37 RES NETWORK 380618 89536 380618 REF
U38 IC, LINEAR, 5 XSTR ARRAY 477778 89536 A4TTTT8 REF
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Figure 5-16. A10A2 Fast R2 A/D Converter Digital PCB Assembly
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Table 5-17. Module Case Assembly
CASE CASE COVER

PCB CASE HALF HALF MODULE SHIELD, DECAL DECAL GUARD GUARD
ASSY ASSY MODULE MODF'D CASE COVER ASSY CAUTION REAR FRONT
A6 OLD 471326 402990 402990 486340 440008 453696 454504 383364 383356
A6 NEW 611665 402990 402990 402974 440008 536029 454504 383364 383356
A8 458992 402990 402990 402974 411918 413377 454504 383364 383356
A9 458976 402990 402990 402974 411959 413443 454504 383364 383356
A10 458968 402990 402982 402974 411967 413450 454504 383364 383315
OPT-01 459016 402990 402990 402974 411926 413385 454504 383364 383356
OPT-02 458927 402990 402990 402974 411942 413435 454504 383364 383356
OPT-03 459008 402990 402990 402974 412015 413419 454504 383364 383356
OPT-04 458919 402990 402990 402974 411975 413484 454504 383364 383356
OPT-05 458935 402990 456079 402974 441022 413518 454504 383364 NONE
OPT-06 458943 402990 412031 402974 411983 413492 454504 383364 NONE
OPT-07 458950 402990 427625 402974 411991 413500 454504 383364 NONE
OPT-08A 459024 402990 402990 402974 437939 413534 454504

LEFT 437947 487298

RIGHT 383349 487280
OPT-09A 425231 402990 402990 402974 468462 413401 454504 383364 383356
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Section 6

Option & Accessory Information

TABLE OF CONTENTS
OPTION/ DOCUMENTATION
MODEL NO. DESCRIPTION SUPPLIED: PAGE NO.
ACCESSORIES
M04-205-600 Rack Ear Mounting Assembly Herein 600-1
80F-5 High Voltage Probe . Herein 600-1
80F-15 High Voltage Probe . Herein 600-2
81RF High Frequency Probe . Herein 600-2
82RF High Frequency Probe . Herein 600-2
KDM1 Keyboard Display Module . Herein 600-2
OPTIONS
-01 AC/DC Converter (Averaging) With Option 601-1
-02 Ohms Converter . With Option 602-1
—03 Current Shunts With Option 603-1
—04 Calibration Memory . e With Option 604-1
—05 IEEE Standard 488-1975 Interface . With Option 605-1
—06 Bit Serial Asynchronous Interface With Option 606-1
-07 Parallel Interface . With Option 607-1
—08A Isolator . Coe With Option 608-1
—09A AC/DC Converter (RMS).>. With Option 609-1
—-16 Switchable Front-Rear Inputs With Option 616-1
-17 Rear Input. With Option 617-1
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6-1. INTRODUCTION

6-2. This section of the manual employs modular con-
struction. 8502A accessory information is included first;
page and paragraph numbering is described by a 600-X
series where X is the page or paragraph number.

6-3. Should you order optional modules with your
8502A, appropriate subsections will be included in this

manual. Page and paragraph numbering for any option sub-
section will be a 6YY-X series where YY is the option
number (01, 07, etc.) and X is the page or paragraph
number.

6-4. Up-to-date manual subsections will be included
with any further options you may order. These subsections
can easily be added to this manual.

WARNING

POSSIBILITY OF ELECTRICAL SHOCK EXISTS WHEN OPTION —17 IS INSTALLED.
FRONT AND REAR INPUTS ARE PARALLEL CONNECTED; INPUTS APPLIED AT
EITHER SET OF TERMINALS WILL BE PRESENT AT THE OTHER. NEVER LEAVE
TEST LEADS CONNECTED TO BOTH FRONT AND REAR TERMINALS. ALWAYS
REMOVE FRONT PANEL TERMINAL STRAPS WHEN USING THE REAR INPUTS.

6-2 -
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600-1. RACK EAR MOUNTING ASSEMBLY

600-2. Figure 600-1 illustrates installation of the Rack
Ear Mounting Assembly. Use the following procedure.

1. Remove the nameplate decals from handles.
2. Remove the screws from handles.
3. Attach rack ears with # 8 - 32 x 5/8 PHP screws

(enclosed in kit).

4. Remove the front screws from top and bottom
cover which match the hole pattern in trim items.

5. Attach trim angle on top cover and trim channel
on bottom cover with # 6 - 32 x 3/8 PHP screws
and lock washer (enclosed in kit).

TRIM, TOP
(420877)
-SCREW #6 - 32

(177022)

TRIM, BOTTOM
{433559)

SCREW #6-32 —— - ~
(177022) (114983)

M04-205-600

Figure 600-1. Rack Ear Mounting Installation

8502A

Accessories

600-3. HIGH VOLTAGE PROBE (80F-5)

600-4. The Model 80F-5 Voltage Divider shown in Fig-
ure 600-2 allows measurement of up to 5k volts dc to be
made using FLUKE 800, 900, and 8000 series voltmeters.
Division ratio of this accessory is 1000:1. Accuracy and
stability of the division ratio is ensured using special metal
film resistors having matched temperature coefficients.

Figure 600-2. 80F5 Voltage Divider

600-5. Physical design of the Model 80F-5 allows direct
mating to the input terminals of the FLUKE voltmeters. A
high voltage probe facilitates connection to the measure-
ment source. Maintenance is minimized by encapsulation of
the divider components.

600-6. Three versions of the Model 80F-5 are available.
The basic Model 80F-5 is used with voltmeters having a
10 megohm input resistance. An (01) Option is provided

600-1
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for voltmeters having an 11 megohm input resistance, and
an (02) Option is provided for voltmeters having an infinite
input resistance (103 megohms or greater) at null.

600-7. HIGH VOLTAGE PROBE (80F-15)

600-8. The Accessory Model 80F-15 Voltage Divider,
shown in Figure 6-7, allows measurement of up to 15k volts
dc to be made using FLUKE 800, 900, and 8000 series volt-
meters. Division ratio of this accessory is 1000:1 Accuracy
and stability of the division ratio is ensured using special
metal film resistors having matched temperature coeffici-
ents.

Figure 600-3. 80F 15 Voltage Divider

600-9. Physical design of the Model 80F-15 allows direct
mating to the input terminals of the FLUKE voltmeters. A
high voltage probe facilitates connection to the measure-
ment source. Maintenance is minunized by encapsulation of
the divider components.

600-10. Three versions of the Model 80F-15 are available.
The basic Model 80F-15 is used with voltmeters having a
10 megohm input resistance. An (01) Option is provided
for voltmeters having an 11 megohm input resistance, and
an (02) Option is provided for voltmeters having an infinite
input resistance (10 megohm or greater) at null.

600-11. HIGH FREQUENCY PROBE (81 RF)

600-12. The Model 81RF High Frequency Probe, Figure
600-4, extends the frequency range of the DVM/DMM to
include 100 kHz to 100 MHz for ac voltage measurements
from 0.25 to 30V rms. The 81RF operates in conjunction
with the dc voltage ranges, and is connected to the DVM
DMM using a shielded dual-banana plug and, when neces-
sary, a dual banana adaptor.

600-2

Figure 600-4. 81RF High Frequency Probe

600-13. HIGH FREQUENCY PROBE (82RF)

600-14. The Model 82RF High Frequency Probe, Figure
600-5, allows measurements over a frequency range of 100
kHz to 500 MHz from 0.25 to 30V rms. It is designed to
be used with voltmeters having an input impedance of 10
megohms + 10%. It may be used with a voltmeter having an
input impedance higher than 10 megohms provided the
input is externally shunted to make the equivalent input
impedance equal to 10 megohms.

Figure 600-5. 82RF High Frequency Probe

600-15. Circuitry within the 82RF consists of a capacitor-
coupled rectifier circuit which responds to the peak value
of the input waveform. The output is positive polarity dc
which is calibrated to be equivalent to the rms value of a
sine wave.

600-16. KEYBOARD DISPLAY MODULE (KDM1)

600-17. The Micon KDM1 Keyboard Display Module is a
LED display terminal (with a connecting cable) for use with
the Bit Serial Asynchronous Interface (Option —06). Stan-
dard ASCII characters are used on the keyboard to facilitate
programming the 8500A/AE.




601-1 INTRODUCTION

601-2. The Average Responding AC Converter is used to
convert ac signals to dc levels which can be measured by the
A/D Converter. A maximum input' of 1000V rms (or
2 x 107 Volt-hertz product, whichever is less) may be ap-
plied with resolutions available to one microvolt. Input
impedance is 1 M with less than 100 pf shunt capacity.

601-3. SPECIFICATIONS

601-4. Table 601-1 lists the specifications for the —01
option.

601-5. INSTALLATION

601-6. Refer to Section 4 of this manual under Module
Installation and Removal for instructions on installing
modules. The interconnect diagram in Section 8 contains
a table listing the permissible and preferred slots for each
module.

601-7. OPERATING NOTES

601-8. The operating instructions given in Section 2 of
this manual apply for operation of the instrument with the
AC/DC Converter (Averaging) installed. The lowest range
available through the average responding ac converter is the
1V range.

601-9. For rated accuracy below 400 Hz, the slow filter
(FILTER LED on) must be selected. This selects additional
filtering in the ac converter as well as in the Active Filter
module. External reference measurements may be made as
described in Section 2 but the external reference inputs
must be dc only.

601-10. Once the instrument is zeroed for DC Volts, no
additional zeroing is required for AC Volts measurements.
Using the Offset function as an AC Volts zero could result

469726 Rev 1 7/81
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Option —01
AC/DC Converter (Averaging)

in greater error due to the nature of the floor digits specifi-
cations.

601-11. THEORY OF OPERATION

601-12. The AC/DC Converter accepts signals either from
the input terminals or from the optional current shunts
module (RT1 and RT3). Refer to Figure 601-1. Input
signals are applied to the input range amplifier, U1, through
a dc blocking capacitor, C1, and a 2 M2 resistor, R2. R2
establishes the input resistance of the amplifier. Ul is a
voltage amplifier controlling a current source, Q4 and Q6.
Q4 and Q6 change the low impedance of Ul to a high im-
pedance for driving CR10 and CR11. The high impedance
at the collectors of Q4 and Q6 minimizes error introduced
by the nonlinearity of CR10 and CR11, which have a re-
latively low impedance.

601-13. Distortion of the waveform occurs at the collec-
tors of Q4 and Q6 due to the nonconducting regions of
CR10 and CR11. During the portion of the waveform in
which CR10 and CR11 are not conducting, the feedback
path of the amplifier is effectively broken and the gain of
the amplifier becomes very high. The time required for
the waveform to cross the nonconducting region is deter-
mined by the slew rate of the amplifier. When CR10 and
CRI11 are conducting, the gain of the amplifier is controlled
by R18 and associated parallel resistors as selected by K3,
K4, and KS.

601-14. U6 is configured as a differential amplifier having a
gain of approximately 8 times the average-to-rms scaling
factor of 1.11. Signals from CR10 and CR11 are applied to
U6 through a matched temperature coefficient resistor set
which provides the gain setting for U6, and filtering with
capacitors C18, C19, C21, and C22. When the slow filter
is selected, additional filtering, C17 and C20, is switched in
by Q12 and Q13.

601-1
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Table 601-1. AC/DC Converter (Averaging) Specifications Accuracy

ACCURACY

(Refer to the Specifications table in Section 1 for required environmental conditions)

Accuracy (0.1% of Range to Full Scale) * (% of Input + No. of Digits)

24 Hours 90 Days 1 Year
Frequency
0 to 500V Above 500V 0 to 500V | Above 500V
30 Hz to 50 Hz 03+5 04+5 0.5+5 0.55+5 1.0+5 <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>