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Section 1
Introduction and Specifications

1-1. INTRODUCTION

1-2. Your John Fluke Model 8020B is a pocket-size digital multimeter that is ideally
suited for application in the field, lab, shop or home. Some of the features of your
instrument are:

° All VOM functions plus conductance and continuity (8 in all) are included as
standard.

DC Voltage - 100 pV to 1000V

AC Voltage - 100 pV to 750V

DC Current - I pA to 2000 mA

AC Current - 1 gA to 2000 mA

Resistance - 0.10 - 20 MQ

Diode Test

Conductance - 0.1 ns to 200 ns and .00 ms to 2 ms (S = siemens = 1/).
Continuity - Provides an immediate audible indication when continuity is
detected.

[ CONDUCTANCE - A new multimeter function that allows fast, accurate, noise
free resistance measurements up to 10,000 MQ.

. A high contrast 3-1/2 digit liquid crystal display that can be easily read from across
the room. No more worries about bent needles, parallax, etc.

L Each range has:
Full auto-polarity operation
Overrange indication
Effective protection from overloads
[ Dual slope integration measurement technique to ensure noise-free measurements.

L4 Long term calibration stability - 2 years. Easy calibration - few adjustments.

L4 Lightweight - 369 grams (13 ounces).
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1-3.
1-4.
I-5.

Up to 200 hours of continuous operation can be expected from a single,
inexpensive, 9V, alkaline battery (transistor radio/calculator type).

Low battery voltage automatically detected and displayed.

Line operation is possible using a Model A81 Battery Eliminator (see Section 6,
Accessories).

Protected test leads - finger guards on the probes and shrouded contacts on the
connectors discourage accidental contact with circuit voltages.

A full line of accessories that extend the range and scope of your instrument.
PREPARING FOR OPERATION

Unpacking
Your 8020B was packed and shipped in an especially designed protective container.

This manual, the multimeter, one 9V battery, and two test leads (one red and one black)
should be packed in the shipping container. Check your shipment thoroughly. Ifanything
is wrong with your shipment, éontact the place of purchase immediately. If satisfaction is
not obtained, contact the nearest John Fluke Service Center. A list of these service centers

is located at the end of this manual.

1-6.

If reshipment is necessary, please use the original shipping container. If the original

container is not available, a new one can be obtained from the John Fluke Mfg. Co., Inc.
Please state the instrument model number when requesting a new shipping container.

1-7.
1-8.

Battery and/or Fuse Installation/Replacement
Your 8020B is designed to operate on a single, inexpensive, 9V battery of the

transistor radio/calculator variety (NEDA 1604). When you receive your 8020B the
battery will not be instalied in the DMM. Once the battery is installed, you can expect a
typical operating life of up to 200 hours with an alkaline battery or 100 hours with a
carbon-zinc battery. When the battery has exhausted about 80% of its useful life, the BT
indicator will appear in the upper left corner of the display. Your 8020B will operate
properly for at least 20 hours after BT appears. Use the following procedure to install or
replace the battery and to replace the fuse.

WARNING

TO AVOID ELECTRICAL SHOCK HAZARDS REMOVE THE INPUT SIGNAL
AND THE TEST LEADS FROM THE INPUT TERMINALS, AND SET THE
POWER SWITCH TO OFF BEFORE OPENING THE BATTERY

COMPARTMENT.

1. Set the 8020B power switch to OFF.

2. Remove the test leads from external circuit connections and from the 8020B
input terminals.

3. Open the battery compartment on the bottom of the 8020 B using the method
shown in Figure -1
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USE THUMBS TO PUSH BATTERY COVER
DOWN AND THEN OUT FROM INSTRUMENT
CASE.

BACK SIDE OF 8020B

Figure 1-1. Removing the Battery Cover

4. Tilt the battery out as shown in Figure 1-2.

5. If fuse F1 is to be replaced, use a pointed tool such as a probe tip or small
screwdriver to pry F1 from its holder. Replace the defective fuse with fuse type
AGX2. (Instruments that accommodate metric fuses use type F.)

6. Disconnect the battery clip from the battery.

7. Press the battery clip onto the replacement battery and return both to the
battery compartment.

8. Make sure the battery leads are routed by the broad side of the battery and fully
within the confines of the battery compartment before sliding the cover into place.

1-3
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Figure 1-2. Battery Removal

WARNING

DO NOT OPERATE THE 80208 UNTIL THE BATTERY COVERS IN PLACE
AND FULLY CLOSED.

1-9. PHYSICAL FEATURES

1-10. Before using your 8020B we suggest that you take a few minutes to get acquainted
with your instrument. All of the externally accessible physical features of the 8020B are
shown in Figure 1-3 and described in Table 1-1. Locate each feature on your 8020B as you
read the description.

1-11. INITIAL CHECK-OUT PROCEDURE

1-12. Now that you have installed the battery, and know where everything is, let’s make
sure the unit is working properly. We’llrun through a simple check-out procedure, starting
with turn-on. No equipment other than the test leads will be required. If a problem is
encountered, please recheck the battery, fuses, switch settings, and test lead connections
before contacting your nearest authorized John Fluke Service Center.

NOTE

This procedure is intended to verify overall instrument operation, and is not
meant as a substitute for the formal Performance Test given in Section 4.
Limits shown exceed the specifications because the procedure uses one
measurement to check another.




80208

1. Set the power switch to OFF and all range and function switches to the
released (out) position.

2. Set the power switch to ON and observe the display. It should read 00.0
10.1.

3. Connect the red test lead to the V/{ input terminal.

4. Touch the red probe tip to the COMMON input terminal, and
sequentially depress each of the six range switches starting at the top (20
MQ). The display should read zero -tone digit and the decimal point should
be positioned as follows: :

a. 20M -0.00
b. 2000k - 000
¢. 200k -00.0
d. 20k -0.00
e. 2k - .000
f. 200 -00.0

11

Qs

3 4
™

!

|
& | 1% ) -
n o Jlefe —
B oo SN oonu fj f¢ L
] e 20 el 2w -
1] ™ W e
] w2 el 1 H
= ML‘—VJ il P ] (S:I::TACT

Figure 1-3. Controls, indicators and Connectors




Table 1-1. 8020B Controls, Indicators and Connectors

ITEM
NO.

NAME

FUNCTION

Display

Power Switch

Tilt Bait

Battery Eliminator
and Connector

Battery Compartment
and Cover

V/Q/S Input Connector

COMMON Input
Connector

mA Input Connector

A 3-1/2 digit display (1999 max, with
decimal point and minus polarity
indication, used to indicate measure-
met values, overrange conditions, and
a low battery condition.

A slide switch used to turn the
instrument off and on.

A removabie fold-out stand which
allows the instrument to be either tilted
for bench-top applications or hung
from a hook in the absence of a work
surface.

An external input power connector for
use with the Model A81 Battery
Eliminator accessory. (A81 is available
in a variety of voltage and plug
configurations. See Section 6.)

Cover for the 9V battery and the
current-protection fuse. Refer to figure
1-1 for battery cover removal
instructions.

Protected test lead connector used as
the high input for all voltage,
resistance, continuity and conduc-
tance measurements. Will accept
banana plugs.

Protected test lead used as the low or
common input for all measurements.
Will accept banana plugs.

Protected test lead connector used as
the high input for all current
measurements. Will accept banana

plugs.

1-6




Table 1-1. 8020B Controls, Indicators and Connectors {cont)

ITEM
NO.

NAME

FUNCTION

9

10

"

mA/V-Q/S Switch

Range Switches

DC/AC/ 1)) Switch

A push-push switch (push on - push
off, do not pull to select function)
which is operated in conjunction with
the high input connectors to select
either the mA/V or Q (conductance)
measurement functions. When the
switch is in or depressed Q is selected.
The mA or V function is selected in the
out position depending upon the
location of the high input lead.

Interfocked push-button switches for
selecting ranges; i.e., press the desired
range switch to select that range and
cancel previous switch depressions.
Do not pull the switches to select a
range.

200 mV, 2v, 20V, 200V,
1000V dc/750V ac

Voltage:

2 mA, 20 mA, 200 mA,
2000 mA

Current:

2000, 2 kQ, 20 kQ, 200
kQ, 2000 kQ}, 20 MQ

Resistance:

Conductance: 100 nS or 2 mS (S =
siemens = 1/Q =
international unit of
conductance). Con-
ductance requires
simultaneous depres-
sion of two range
switches.

A push-push switch (push on - push
off, do not pull to select function) used
to select the ac or dc measurement
function when measuring current or
voltage. When in, or depressed, the ac
function is selected. Output selects dc.
When used with the Q or S functions,
the in position enables the audible
continuity tone.
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5. Press the 20V range switch and remove the probe from the COMMON input
terminal.

6. Look inside of the battery eliminator connector on the right side of the 8020B
and locate the connector contacts (center post and side contact as shown in Figure

1-3).

7. Touch the red probe tip to the center post of the battery eliminator connector.
The display should read approximately -6.1V dc.

8. Touch the probe tip to the side contact of the battery eliminator connector. The
display should read approximately 2.9V dc. Notice that the sum of the two readings
is equal to the battery voltage (typically 8 to 10V dc). Remove the probe from the
battery jack.

9. Depress the lower function button (£2) and sequentially depress each of thesix
range switches. The display should read 1 as the most significant digit with no other
numbers shown. This is the standard overrange indication. Notice that the decimal
point changes position with the range switch settings just asit did in step 4 of this
procedure.

10. Touch the red probe tip to the COMMON input terminal, and sequentially
press each of the range butions. The display should read zeroat each range setting.
Lead resistance may be sufficient to cause a one or two tenths (0.1 or 0.20)
indication on the 200() range.

11. Touch the red probetip to the mA input connector and press the 2002 switch.
The display should read 99.0 to 101.0.

12. Press the 2 k) switch. The display should read .099 to .101. Remove the probe
from the mA input connector.

13. Simultaneously depress the 2000 kQ and the 20 MQ range switches. This
selects the 200 nS range. The display should read 00.0 to 01.0 (minimum
conductance, maximum resistance).

14. Touch the red probe tip to the COMMON input connector. An overrange
indication should be displayed since conductance is the reciprocal of resistance.

15. Connect the black test lead to the COMMON input connector.

16. Depress both AC/DC switch and the 750V ac range switch. Set themA/V-(}
switch to the voltage (out) position.

WARNING

THE LOCAL LINE VOLTAGE IS MEASURED IN THE FOLLOWING STEP.BE
CAREFUL NOT TO TOUCH THE PROBE TIPS WITH YOUR FINGERS,ORTO
ALLOW THE PROBE TIPS TO CONTACT EACH OTHER.
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17. Measure the local ac line voltage at a convenient output receptacle. The
voltage should be displayed with 1 voit resolution.

18. If the 8020B has responded properly to this point, it is operational and ready
for use.

1-13. ACCESSORIES
1-14 Table 1-2 lists the accessories available for use with the Model 8020B. Detailed

information about each accessory is provided in brochures that are available at your local
distributor.

1-15. SPECIFICATIONS

1-16. Table 1-3 lists the 8020B specifications. These specifications assume a 2 year
calibration cycle and an operating temperature of 18°C to 28°C (64°F to 82°F) at a
relative humidity of up to 90% unless otherwise noted.

Table 1-2. 8020B Accessories

ACCESSORY DESCRIPTION
A81 Battery Eliminator
c25 Ruggedized Soft Case
C90 Vinyl Carrying Case
TL70 Right Angled Test Leads
80i-400 400 Amp Current Probe
80i-600 600 Amp Current Probe
804-10 10 Amp Current Shunt
80K-6 - B kV High Voltage Probe
80K-40 40 kV High Volitage Probe
80TK Thermocouple Module
80T-150 Temperature Probe
83RF High Frequency Probe
85RF High Frequency Probe
Y8100 AC/DC Current Probe
Y8101 15 Amp Current Probe
Y8105 Hard Case
Y8132 Safety Designed Test Lead Set
Y8134 Deluxe Test Lead Set
Y8140 Slim Test Lead Set
Table 1-3. 8020B Specifications
The following specifications assume a 2-year calibration cycle and an
operating temperature of 18°C to 28°C (64°F to 82°F) ata relative humidity up
to 90%, unless otherwise noted.
FUNCTIONS ................. DC Volts, AC Volts, DC Current, AC
Current, Resistance, Conductance, and
Continuity.

1-9
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Table 1-3. 8020B Specifications (cont)
| DC VOLTS
| RANGE RESOLUTION ACCURACY FOR 2 YEARS
+200 mV 100 uV
+2V 1mV
20V 10 mV +(0.1% of reading +1 digit)
+200V 100 mV
+1000V v
Overvoltage Protection ...... 1000V dc or peak ac on all ranges.
Input Impedance ............ 10 MQ, all ranges.

Normal Mode Rejection Ratio >60 dB at 50 Hz and 60 Hz.
Common Mode Rejection

Ratio (1 kQ unbalance) ...... >100 dB at dc, 50 Hz and 60 Hz.
Response Time ............. Less than one second. ‘
AC VOLTS (Average Sensing, RMS Calibrated For Sinewave)
CANG ACCURACY !
ANGE  [RESOLUTION 45 Hz to 1 kHz {1 kHz to 2 kHz} 2 kHz to 5 kHz
200 mV 100 v +(5% of
2V TV t(o‘?s% of i(1.§% of reading +5
reading reading +3 digits)
20v 10 mv +2 digits) digits)
200V 0.1v
750V v +1% of reading e Not specified
+2 digits Not specified
Overload Protection ......... 750V rms or 1000V peak continuous, except

200 mV ac ranges (15 seconds maximum
above 300V rms ac).
Common Mode Rejection

Ratio (1 kQQ unbalance) ...... >60 dB at 50 Hz and 60 Hz.
Volt-Hz Product ............ 107 max (200V @ 50 kHz).
Input Impedance ............ 10 M) in parallel with <100 pF.
DC CURRENT
ACCURACY BURDEN

RANGE |RESOLUTION]  £oR 2 YEARS VOLTAGE
2 mA 1 uA

20 mA 10 pA +(0.75% of reading 0.3V max
200 mA 100 pA —+1 digit)

2000 mA 1 mA 0.9V max
Overload Protection ......... 2A/250V fuse, in series with a 3A/600V fuse.

1-10
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Table 1-3. 8020B Specifications (cont)

AC CURRENT
ACCURACY FOR 2 YEARS BURDEN
RANGE |[RESOLUTION
v 145 Hz 10 450 Hz}450 Hz to1 kHz] VOLTAGE
2 mA 1 uA +(3% rdg +2 d) Not Specified
20 mA 10 uA 0.3V rms max
200 mA 100 pA +(1.5% of reading +2 digits)
2000 mA 1 mA 0.9V rms max
Overload Protection ......... 2A/250V fuse, in series with a 3A/600V fuse.
RESISTANCE
FULL- IMAXIMUM
RANGE RESOLUTIONt ACCURACY FOR 2 YEARs | SCALE | TEST
VOLTAGE|CURRENT
200Q 0.1 +(0.2% of reading +3 digits) | <0.25V | .35 mA
2 kQP+| 10 >1.0V 1.1 mA
20 kQ 100 +(0.1% of reading +1 digit) <0.25V | 13pA
200 kQ 1000 >0.7V 13 uA
2000 kQ 1kQ +(2% of reading +1 digit) <0.25V | 0.13 A
20 MQ 10 kQ2 >V 0.13 uA
Overioad Protection ......... 500V dc rms ac on all ranges. 15 seconds
maximum above 300 volts.
Open Circuit Voitage ........ Less than 1.5V on all ranges except 2 kQ
range is less than 3.5V.
Diode Test (Hi-Lo Ohms) ... 2 kQ, 200 kQ, and 20 MQ ranges supply

enough voltage to turn on junctions
allowing a “Diode Test”. The 2 kQ) range is
preferred and is marked with a diode
symbol. 200Q, 20 kQ, and 2000 kQ ranges
can make in-circuit measurements without
turning on silicon junctions.

CONDUCTANCE
RANGE ACCURACY
2mS +(0.2% of reading +1 digit)
200 nS +(2.0% of reading +10 digits)
Overload Protection ......... 500V dc/rms ac on ali ranges.
Open Circuit Voltage ........ 2 mS <3.5V
200 nS <1.5V
Diode Test ................. Both ranges will forward bias a typical PN
junction.
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Table 1-3. 8020B Specifications (cont)

CONTINUITY (for Passive Circuit Testing)*

All resistance ranges. (2 kQ range

Ranges ..........c.eeeeeaee
recommeded for lowest resistance
threshold)

Indication

CONTINUITY  ............ Audible tone
OPEN CIRCUIT .......... No audible tone

Response Time ............. 50 us (Minimum duration of continuity or
open to toggle audible tone) on 2 k(} range.
Pulse stretcher holds tone on or off for
approximately 200 ms.

Overload Protection ........ 500V dc/rms ac on all ranges.

GENERAL
Protection Class 2 .......... Relates solely to insulation or grounding

properties defined in IEC 348.
Maximum Common Mode

Voltage ...............c.cnnes 500V dc/rms ac.
Power Requirements......... Single 9V battery, NEDA 1604.
BATTERY LIFE
Alkaline ................ 200 hours typical.
Zinc Carbon ............ 100 hours typical.
BATTERY INDICATOR .... “BT" on display illuminates when

approximately 20% of battery life remains.
3% digit LCD (2,000 count), autozero,

Display .................cven
autopolarity.

Size ... ..ottt L xWxH:18.0cm x 86 cm x 4.5 cm
(71 inx 34inx 1.8 in)

Weight ..................... 0.37 kg. (13 0z)

ENVIRONMENTAL

Temperature ................ 0°C to 50°C (32°F to 122°F) operating.
-35°C to +60°C (-31°F to 140°F) storage.

Relative Humidity ........... 0 to 80%, 0°C to 35°C (32-95°F) on2MQ, 20

MQ, and 200 nS ranges. 0-90%, 0°C to 35°C
(32-95°F) on all other ranges. 0 to 70%, 35°C
to 50°C (95-122°F)

Temperature Coefficient .... <0.1 times the applicable accuracy
specification per °C for 0°C to 18°C and
28°C o 50°C (32°F to 64.4°F and 50.4°F to
122°F).
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Section 2
Operating Instructions

2-1. INTRODUCTION

2-2.  To fully utilize the measurement capabilities of your 8020B, a basic understanding
of its measurement techniques and limitations is required. This section of the manual
provides that information, plus a few applications that may prove useful. For example, did
you know your 8020B will provide direct-reading dc current gain (beta) measurements for
both NPN and PNP transistors? Read this section of the manual to find out how it’s done.

2-3. INPUT POWER

2-4. Battery Life

2-5. The 8020B is designed to operate on an single, inexpensive 9V battery of the

transistor radio/calulator variety (NEDA 1604). If an alkaline battery is used, a typical

operating life of up to 200 hours can be expected. Carbon-zinc batteries will have a useful

life of up to 100 hours. In either event, the 8020B will display a BT (in upper, left-hand
_corner) when the battery has exhausted approximately 80% of its useful life. When BT first

appears, the battery is capable of properly operating the 8020B for at least another 20

hours.

CAUTION

To ensure multimeter operation within the accuracy specifications, the battery
should be replaced when the voltage measured at the center of the battery
eliminator connector falls below ~3.00 volts (with respect to the COMMON
input). If the battery voltage falis to a point where the “BT” is displayed and the
digital display is inactive or no longer responds to an input signal, the battery
should be reptaced immediately to prevent damage to the LCD.

2-6. Line Power Operation
2-7. You can operate your 8020B from line power by using the A81 Battery Eliminator
Accessory. Refer to Section 6 for additional information about the A8I.

2-8. OPERATING NOTES
2-9. The following paragraphs will familiarize you with the capabilities and limitations
of your Model 8020B and instruct you in routine operator maintenance.
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2-10. Input Overload Pretection

CAUTION

Exceeding the maximum input overload limits can damage your instrument. A
transient overload protection circuit is designed into the 8020B to protect it
against short duration high energy pulses. The components used limit the
protection to approximatiy five pulses per second for 6 KV, 10 microsecond
pulses, and about 0.6 watts average for lower amplitude pulses.Fastrepetition
rate pulses, such as those from a TV set, can damage the protection
components; RJ1 - RJ4, R1 and R2. If any of these components require
replacement, use only Fluke parts to ensure product safely. (R2 is a special
flameproof fusible resistor. Use exact replacement to ensure safety.)

2-11. Each measurement function and its associated ranges are equipped with input
overload protection. The overload limits for each function and range are given in Table

2-1.
Table 2-1. Input Overload Limits
SELECTED SELECTED INPUT MAX. INPUT
FUNCTION RANGE CONNECTIONS OVERLOAD
Voltage 200 mV, 2V, V/kQ and 1000V dc or peak
20V, 200V, COMMON ac on dc ranges.
750V ac, 1000V dc or 750V
1000V dc rms onacrange-15
seconds. max. on
200 mV ac range.
Current 2 mA, 20 mA, mA and 2A max. Fuse
200 mA, COMMON protected in circuits
2000 mA with open circuit
voltage <250V
dc/rms ac.
Do not use
above 250V.
cosistance | 2000,2k0,20 | v/ and 500V dc or rms ac. 15
nductance. |k 200 kQ, COMMON seconds maximum
or 2000kQ, 20 MQ, above 300 volts.
Continuity 200 nS, 2 mS
500V dc/rms ac
ANY ANY COMMON with respect to
earth ground.
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2-12. Input Connections to COMMON

WARNING

TO AVOID ELECTRICAL SHOCK AND /OR INSTRUMENT DAMAGE DO
NOT CONNECT THE COMMON INPUT TERMINAL TO ANY SOURCE OF
MORE THAN 500 VOLTS DC OR RMS AC ABOVE EARTH GROUND.

2-13. The 8020B may be operated with the COMMON input terminalat a potential of up
to 500V dc or 500V rms ac above earth ground. If this limit is exceeded, instrument
damage may occur. This, in turn, may result in a safety hazard for the operator.

2-14. Fuse Check
2-15. The current (mA) function contains two fuses. Check them as follows:

1. Complete the set up steps for the RESISTANCE () function and select the 2
kQ range.

2. Touch the red test probe to the mA input jack so that the V-() input and mA
input are connected together.

3. If the display reads approximately .100 k{, both fuses are good.

4. If the display reads overrange, 1 followed by blank digits, one or both fuses
need replacement. See the following paragraph for replacement instructions.

2-16. Fuse Replacement
2-17.  All ac and dc current ranges are fuse protected. Two series fuses are used:

1. Fl,2A@ 250V, replaceable at the battery compartment (see section | “Battery
or Fuse Installation/ Replacement™)

2. F2, 3A@ 600V backup fuse (see section 4, Battery/Backup Fuse
Replacement).

2-18. The Display

2-19. The Front Panel Display on your 8020B is a 3-1/2 digit Liquid Crystal Display.
The 1/2 digit is the extreme left digit location. So, the displayed value can range from 000
through 1999. For convenience, in discussion, the 1999 is rounded to 2000. The decimal
point position is determined by selected range and is not affected by the measurement
function selected. Polarity, on the other hand is only used for the dc voltage and current
measurement functions. A minus sign indicates that the input signal is negative with
respect to the COMMON input terminal. Positive inputs are indicated by the absence of
the minus sign.

2-3




80208
NOTE

The minus sign (-) may flash momentarily as the 8020B comes oul of an
overrange condition. This will most likely be seen in the ohms modeas the
open circuil test leads are applied 10 an in-range resistance value. If the
minus sign remains on for in-range ohms readings, the circuit is live (a
negative voliage is present at the input terminals due to charged capacitors,
etc.), and incorrect resistance readings will be observed.

2-20. The Display has two abnormal status indicators, one for low battery power and
one for instrument overrange. a “BT” is displayed when approximately 80% of the
battery’s life is exhausted (battery replacement is indicated). And, a “1” followed by three
blanked digits is displayed (decimal point may be present) as an overrange indication. This
does not necessarily mean that the instrument is being exposed to a damaging input
condition. For example, when measuring resistance an open-input will cause an overrange
indication.

NOTE

When the 80208 is powered with the A81 Battery Eliminator the “BT”
indicator may come on. However, instrument operation will be normal.

2-21. The liquid crystal display used in the 8020B is a rugged and reliable unit which will
give years of satisfactory service. Display life can be extended by observing the following

practices:
1. Protect the display from extended exposure to bright sunlight.

2. Keep the voltmeter out of high temperature, high bumidity environments, such
as, the dash of a car on a hot, sunny day. Otherwise, the display may temporarily
turn black. Recovery occurs at normal operating temperature.

3. Note that the display operation may be slowed in extremely low temperature
environments. No damage will occur to the LCD, but response time is greatly
increased. Recovery occurs at normal operating temperature.

2-22. OPERATION

2-23. The five figures, 2-1 through 2-5, each illustrate one of the measurement functions
of the Model 8020B. Each figure has two parts. The top part shows your 8020B as it should
look when ready to perform that type of measurement. The bottom part of the figure lists,
in sequential order, the steps you should perform to make that type of measurement with
your 8020B. To operate your 8020B turn to the operation figure corresponding to the
measurement function desired and perform the steps listed in the figure. Operate the
Model 8020B in accordance with the Input Overload Protection and the Input
Connections to COMMON portions of the Operating Notes presented earlier in this
section.
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VOLTS (V)

OUT FOR V*
FUNCTION

*NOTE: The Function switches are push-push type. Operate these switches by
pushing to the RIGHTWonly! Do not push or pull these switches to the lefi (out or
off) positions.

® Connect the test leads as shown above.
@ Depress the switch beside the range desired (20V is shown selected).
@ Set the AC/DC switch out for DC or in For AC (DC is shown selected).

@ Ensure that all other switches are at the out or off positions.

WARNING

TO AVOID ELECTRICAL SHOCK AND/OR INSTRUMENT DAMAGE, DO
NOT CONNECT THE 80208 TERMINALS TO SOURCES THAT EXCEED THE
FOLLOWING LIMITS WHEN MEASURING VOLTAGES:

COMMON: 500V DC OR RMS AC WITH RESPECT TO EARTH GROUND.

V-Q-S: 1000V DC OR 750V RMS AC WITH RESPECT TO THE COMMON
TERMINAL (INTHE AC FUNCTION, 200 mV RANGE, SOURCES GREATER
THAN 300V DC OR RMS AC SHOULD NOT BE CONNECTED LONGER THAN
15 SECONDS).

@® Connect the test leads to the circuit being measured.

@ Read the measured value on the display. The minus sign will appear if
the V-0-S terminal is negative with respect to the COMMON terminal.

Figure 2-1. Volits Operation
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HIGH (+)

LOW (-)

OUT FOR DC*
(IN FOR AC)

IN FOR 20 mA
RANGE

OUT FOR mA
FUNCTION™

*NOTE: The Function switches are push-push type. Operate these switches by
pushing 1o the RIGHTWonly! Do not push or pull these switches 1o the left (out or
off) positions.

® Connect the test leads as shown.

@ Depress the switch beside the range desired (20 mA range shown
selected).

@® Set the AC/DC switch out for DC or in for AC.
@ Ensure that all other switches are at the out or off positions.

WARNING

TO AVOID ELECTRICAL SHOCK AND/OR INSTRUMENT DAMAGE, DO
NOT CONNECT THE 80208 TERMINALS TO SOURCES THAT EXCEED THE
FOLLOWING LIMITS WHEN MEASURING CURRENT:

COMMON: 500V DC OR RMS AC WITH RESPECT TO EARTH GROUND.

mA: CURRENT OF 2 AMPS OR OPEN CIRCUIT VOLTAGE OF 600V DC/RMS
AC. DO NOT ATTEMPT CURRENT MEASUREMENT WHERE THE
POTENTIAL IS ABOVE 600V DC OR RMS AC.

€ Connect the test leads to the circuit being measured.

© Read the measured value on the display. In DC the minus sign will
appear if the mA terminal is negative with respect to the COMMON
terminal. If unit fails to read properly, see Fuse Check located earlier in
this section.

Figure 2-2. Current Operation
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RANGE

INFOR Q
FUNCTION™

*NOTE: The Function switches are push-push type. Operate these switches by
pushing to the RIGHTWonly! Do not push or pull these switches 1o the lefi (out or
off) positions.

Connect the test leads as shown.

Depress the mA-V-Q-S switch.

Depress the switch beside the range desired (20k is shown selected).

Ensure that all other switches are at the out or off positions.

Make sure that the device being measured contains no electrical energy.
WARNING

TO AVOID ELECTRICAL SHOCK AND/OR INSTRUMENT DAMAGE, DO

NOT CONNECT THE 80208 TERMINALS TO SOURCES THAT EXCEED THE

FOLLOWING LIMITS WHEN MEASURING RESISTANCE OR CONTINUITY:

COMMON: 500V DC OR RMS AC WITH RESPECT TO EARTH GROUND.

V-0-S: 500V DC OR RMS AC WITH RESPECT TO THE COMMON TERMINAL.
(15 SECONDS MAXIMUM ABOVE 300V.)

@ Connect the test leads across the device being measured.

® Read the measured value on the display.

Figure 2-3. Resistance Operation
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DEPRESS BOTH AT THE
SAME TIME FOR 200 nS
RANGE

INFOR S
FUNCTION
*NOTE
The Function switches are push-push type. Operate these switches
by pushing to the RIGHT  onlv! Do not push or pull these switches
1o the left (out or off) positions.

® Connect the test leads as shown.
@ Depress the mA-V-Q-S function switch.

@ AT THE SAME TIME, depress both of the range switches.
(The 200 nS range is shown selected.)
© Ensure that all other switches are at the out or OFF
positions.
€ Ensure that the device being measured contains no
electrical energy.
WARNING

TO AVOID ELECTRICAL SHOCK AND/OR INSTRUMENT DAMAGE, DO
NOT CONNECT THE 8020B TERMINALS TO SOURCES THAT EXCEED THE
FOLLOWING LIMITS WHEN MEASURING VOLTAGES:

COMMON: 500V DC OR RMS AC WITH RESPECT TO EARTH GROUND.

V-0-S: 500V DC OR RMS AC WITHRESPECT TO THE COMMON TERMINAL.
(15 SEC MAX ABOVE 300V.)
Connect the test leads across the device being measured.

€@ Read the measured value in the display.

@ See Measurement Techniques section for Conductance-Resistance
Conversion chart.

Figure 2-4. Conductance Operation
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CONTINUITY

IN FOR
AUDIBLE TONE

IN FOR 2 kQQ FUNCTION
IN FOR Q FUNCTION

*NOTE

The Function switches are push-push type. Operate these switches
by pushing to the RIGHT only! Do not push or pull these switches to
the left (out or off) positions.

@ Connect the test leads as shown.

Depress the mA-V-(Q-S function switch.

Depress the 2 k) range switch.

Depress the AC/DC function switch.

Ensure that all other switches are at the out or off position.

Ensure that the device being measured contains no
electrical energy.

WARNING
TO AVOID ELECTRICAL SHOCK AND/OR INSTRUMENT DAMAGE, DO
NOT CONNECT THE 8020B TERMINALS TO SOURCES THAT EXCEED THE
FOLLOWING LIMITS WHEN MEASURING CONDUCTANCE:
COMMON: 500V DC OR RMS AC WITH RESPECT TO EARTH GROUND.

V-0)-S: 500V DC OR RMS ACWITHRESPECT TO THE COMMON TERMINAL.
(15 SEC MAX ABOVE 300V.)

@ Connect the leads to the circuit being measured.

@ Continuity between the test leads will cause the audibie tone to sound.

Figure 2-5. Continuity Operation
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2-24. MEASUREMENT TECHNIQUES

2-25. The following paragraphs offer you techniques that improve the measurement
accuracy of your 8020B. While these techniques arein general use throughout the
electronics industry, these paragraphs offer specific information for use with your 8020B.

2-26. AC Measurement

2-27. The acranges of the 8020B employ an average responding ac converter. This means
that the unit measures the average value of the input, and displays it as an equivalent rms
value for a sine wave. As a result, measurement errors are introduced when the input wave
form is distorted (non-sinusoidal). The amount of error depends upon the amoust of
distortion. Figure 2-6 shows the relationship between sine, square and triangular
waveforms, and the required conversion factors.

2-28. Voitage AC/DC

2-29. ‘The 8020B is equipped with five ac and five dc voltage ranges; 200 mV, 2V, 20V,
200V, 750V ac/1000V dc. All ranges present an input impedance of 10 M{}. On the ac
ranges, this is shunted by less than 100 pF. When making measurements, be careful notto
exceed the overload limits given earlier in Table 2-1.

2-30. Measurement errors, due to circuit loading, can result when making either ac ordc
voltage measurements on circuits with high source resistance. However, in most cases the
error is negligible (<0.19%) as long as the source resistance of the measurement circuit is 10
kQ or less. If circuit loading does present a problem, the percentage of error can be
calculated using the appropriate formula in Figure 2-7.

2-31. Current AC/DC
WARNING

INSTRUMENT DAMAGE AND OPERATOR INJURY MAY RESULT IF THE
FUSE BLOWS WHILE CURRENT IS BEING MEASURED {N A CIRCUIT
WHICH EXHIBITS AN OPEN CIRCUIT VOLTAGE GREATER THAN 600V.DO
NOT ATTEMPT AN IN-CIRCUIT CURRENT MEASUREMENT WHERE THE
POTENTIAL IS GREATER THAN 600V DC OR RMS AC.

2-32. Four ac and four dc current ranges are included on the 8020B; 2 mA, 20 mA, 200
mA, and 2000 mA. Each range is diode protected to 2 amps and fuse protected above 2
amps. If either fuse blows, refer to fuse replacement information given earlier in this
section.

2-33. In high electrical noise environments (near ignition switches, flourescent lights,
relay switches, etc.) unstable or erroneous readings (exceeding specifications) may occur.
The effect is most obvious when measuring low level current on the 2 mA range. If an
erratic or erroneous reading is suspected, temporarily jumper the V/ connector to the
mA connector. This is recommended for the 2 mA and 20 mA ranges only.

CAUTION

To avoid possible instrument damage and/or erroneous measuremenis
remove the temporaty V/Q-to-mA jumper before attempting voltage or
resistance measurements.
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DISPLAY MULTIPLIER
INPUT WAVEFORM FOR MEASUREMENT CONVERSION
PK-PK 0-PK RMS AVG
SINE |
PK
0 {\J PK-PK ] 2.828 1.414 1.000 0.900
RECTIFIED SINE (FULL WAVE)
PK 4
m PK-PK| 1.414 1.414 1.000 0.900
0 -—T—-
RECTIFIED SINE (HALF WAVE)
PK 4
{\ (\ PK-PK | 2828 2.828 1.414 0.900
° T
SQUARE
K 4
ol | I PK-PK | 1.800 0.900 0.900 0.900
-
RECTIFIED SQUARE
PK 4
I l l I PK-PK | 1.800 1.800 1.272 0.900
0
RECTANGULAR PULSE  D=X/Y
e o ,/
0 PK-PK | 0.9/D 09/D | 0.9/D" 0.9D
-~ v - '
TRIANGLE SAWTOOTH
Pk 4
0/\/ PK-PK | 3.600 1.800 1.038 0.900
-5

Figure 2-6. Waveform Conversion
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1. DC VOLTAGE MEASUREMENTS

Loading Error in % = 100 x Rs+ (Rs + 107)
Where: Rs = Source resistance in ohms of circuit
being measured.

2. AC VOLTAGE MEASUFEMENTS

First, determine input impedance, as follows: *

o 10
ZinE T @nF «RineCy

Where: Zin = effective input impedance
Rin = 107 ohms

Cin = 100 x 1072 Farads

F = frequency in Hz

Then, determine source loading error as follows: *

100 x Zs

Loading Error in % = ——————
9 0 Zs + Zin

Where: Zs = source impedance
Zin = input impedance (calculated)

*Vector algebra required

Figure 2-7. Voitage Measurement Error Calculations

2-34. Full-scale burden voltage (voltage drop across the fuse and current shunt) for all
ranges except 2000 mA is less than 300 mV. The 2000 mA range has a full-scale burden
voltage of less than 900 mV. These voltage drops can affect the accuracy of a current
measurement, if the current source is unregulated and the shunt plus fuse resistance
represents a significant portion (1/1000 or more) of the source resistance. If burden
voltage does present a problem, the percentage of error can be calculated using the
formula in Figure 2-8. This error can be minimized by using the highest current range that
gives the necessary resolution. For example, if 20 mA is measured on the 2000 mA range
the burden voltage is approximately 5 mV.
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N .
.7

$ -

SV Y S—
AMMETER SHUNT

Eg = Source voltage

R = Load resistance + Source resistance

Im = Measured current (display reading in mA)

Eg = Burden voltage (calculated), i.e., Display reading
expressed as a % of full-scale (100 x % )

times full-scale burden voltage for selected range. See

Table. MAXIMUM
RANGE BURDEN VOLTAGE
2 mA to 200 mA 0.3V
2000 mA 0.9V

Maximum current error due to Burden Voltage

Eg
IN % = 100 x
Es-Eg
Eg x Ipg
IN mA - -ES-TEE
Example: Eg = 14V, R = 9Q, Iy = 1497 mA,
Eg = 100 xgggg x 0.9 (from Table} =
74.9% x 0.9 = 0.674V
674 674
Error in % =100 -——E———-— = 100 6 = 5.06%
14 - 674 13.326

Increase displayed current by 5.06% to obtain true current.

Error in mA = 874X 1497 _ 1009 _ 76 ma
14 - 674 13.326

Increase displayed current by 76 mA to obtain true current.

Figure 2-8. Current Measurement Error Calculations
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2-35. Resistance

2-36. Six direct reading resistance scales are provided on the 8020B: 20 M{}, 2000 kQ,
200 k€, 20 k2, 2 k3 and 200). All scales employ a two-wire measurement technique. Asa
result, test lead resistance may influence measurement accuracy on the 2004} range. To
determine the error, short the test leads together and read the lead resistance. Correct the
measurement by subtracting the lead resistance from the measurement reading. The error
is generally on the order of 0.2 to 0.3 ohms for a standard pair of test leads.

2-37. In-circuit resistance measurements can be made using the 200€), 20 k€ and 2000
kO ranges. The full scale measurement voltage produced on these ranges is not sufficient
to forward bias silicon diode/emitter-base junctions, and thus, enables resistance values to
be measured without removing diodes and transistors from the circuit. Conversely, the 2
k0, 200k, and 20 M ranges produce a measurement voltage sufficient to forward biasa
P-N junction. These ranges enable both diode- and transistor-junction checks to be made
conveniently. Full scale voltage and short circuit current for each resistance range is given
in Table 2-2. All values shown are referenced to the COMMON input terminal; i.e., the
V/€)YS terminal is positive.

NOTE

Any change (greater than one or 1wo digits) in apparent resistance when test
leads are reversed may indicate either the presence of a diode junction or a

voltage in rthe circuit.
CAUTION

Turn test clrcuit power off and discharge all capacitors before atiempting in-
circuit resistance measurements.

2-38. Three of the 8020B resistance ranges have a high enough open-circuit voltage to
turn on a silicon junction. These ranges (2 k€1, 200 k€, and 20 M{}) can be used to check
silicon diodes and transistors. The 2 k) range is preferred for this function and is marked
with a diode symbol. The open-circuit voltage of the three alternate ranges (20041, 2k(},
and 2 M) is not high enough to turn on asilicon junction. Use these three ranges to make
in-circuit resistance measurements. For all resistance ranges, the V/€Q/S input terminal is
positive with respect to the COMMON input terminal.

Table 2-2. Voltage/Current Capability of Resistance Ranges

RANGE FULL-SCALE SHORT CIRCUIT
VOLTAGE (TYPICAL) CURRENT (TYPICAL)

20 MQ +800 mV +0.12 uA
2000 kQ +200 mV +0.12 pA
200 kQ +800 mvV +12 A

20 kQ2 +200 mV +12 A

2 kQ-9t- +1.1v +1.0 mA
200Q +55 mV +0.3 mA
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2-39. Continuity

2-40. Audibly confirmed continuity measurements may be made using any of the
resistance or conductance ranges. The 2 k{) range is recommended for this mode since it
provides the lowest resistance threshold, approximately 110 ohms. On this range a
measured resistance lower than 110 ohms initiates the audible tone. To determine the
exact threshold, use a variable resistor and note the display reading at which the tone
switches on and/or off.

2-41. Intermittent open or short circuits with a duration of at least 50 us are detectable on
all continuity ranges. A continuously intermittent connection is heard as a series of beeps.
A series of beeps (due to environmental noise) is also encountered when a measurement is
near the threshold of the selected range. The approximate thresholds for the continuity
ranges are as follows:

RANGE THRESHOLD

200 nS 900 kiltohms
2mS 110 ohms
20 MQ 900 kilohms
2000 k@ 900 kilohms
200 kQ 9 kilohms
20 kQ 9 kilohms
2 kQ 110 ohms
2000 360 ohms

2-42. Conductance

2-43. The conductance ranges, (200 nS and 2 mS) are included on the 8020B for making
both conductance and resistane measurements. When either range is selected the display
reads the measurement results in terms of conductance (1/(). If resistance readings are
required, refer to the conductance-to-resistance conversion information given in Figure
2-9.

2-44. The 200 nS range is intended for use in making fast, accuracte, high-resistance
measurements from 5 MQ to 10,000 M{). Ordinarily, resistance measurements within this
range are plagued by noise pick-up and require careful shielding. However, by measuring
the resistance in terms of conductance, standard test leads are adequate for the 8020B to
make noise-free measurements up to 10,000 M. High value resistors, and low leakage
components (i.e., diodes, etc.) are natural candidates for the 200 nS conductance range.
Refer to applications later in this section for additional information.

2-45. The 2 mS range, in terms of resistance, starts at 5000} and goes up to | MQ. Itis
intended for use in making either resistance measurements or direct-reading dc current
gain (beta) measurements on transistors. Beta measurements require the use of a special
test fixture, and are discussed later in this section under applications.

2-46. APPLICATIONS

2-47. The applications described in the following paragraphs are suggested as useful
extensions of the 8020B measurement capabilities. However, they are not intended as the
equivalent of a manufacturer’s recommended test methods. Rather, they are intended to
provide repeatable and meaningful indications which will allow operator to make sound
Jjudgments concerning the condition of the device being tested; i.e., good, marginal, or
defective. .
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Figure 2-9. Conductance-to-Resistance Conversion
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2-48. Transistor Tester

NOTE

The transistor tester described in the following paragraphs provides
approximate test information. Beia is measured using a VCE of about 2V
and an IC of aboutr 200 pA. The test method is very useful for making
comparative and matching measurements.

2-49. Select the 2 mS range, plug the fixture shown in Figure 2-10 into the V/Q/S and
COMMON input terminals, and you have tranformed your 8020B into a transistor tester.
Now, plug a transistor into the test socket and the 8020B will determine the following:

1. Transistor type (NPN or PNP).
2. Collector-to-emitter leakage (ICEs).

3. Beta from | to 1000 without changing range.

2-50. Transistor type is determined by setting the switch on the fixture to BETA and
observing the display. If a low reading (<0.010) is obtained, reverse the test fixture at the
input terminals. If the collector is now positioned at the COMMON input terminal, the
transistor is a PNP type. An NPN type will have its collector positioned at the V/€/S
input terminals. If the transistor is defective the indications will be as follows regardless of
fixture position:

1. A shorted transistor will cause an overload indication.

2. An open transistor will read 0.001 or less.

2-51.  After the transistor fixture is properly positioned, set the switch to ICEs for the
leakage test. The transistor is turned off in this test (base shorted to emitter), and should
appear as a very low conductance (high resistance) from collector-to-emitter. Therefore,
the lower the reading, the lower the leakage. Silicon transistors that read more than 0.002
(6 pA) should be considered questionable.

2-52. Beta is determined by setting the fixture switch to BETA, and observing the
display. Mentally shift the decimal point three places to the right and read beta directly.
For example, a display reading of 0.127 indicates a dc current gain (beta) of 127.

NOTE

Beta is a termperature sensitive parameter. Therefore, repeatable readings
can only be obtained by allowing the transistor to stabilize at the ambient
temperature while being tested. Avoid touching the transistor’s case with
your fingers.
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2-53. Leakage Tester

2-54. The 200 nS conductance range effectively extends the resistance measurement
capability of the 8020B (up to 10,000 MQ) to the point where it can be used to provide
useful leakage measurements on passive components. For example, you can detect leaky
diodes, cables, connectors, printed circuit boards (pcbs), etc. In all cases, the test voltage is

<5V dc.

2-55. RESISTIVE COMPONENTS

2-56. Leakage testing on purely resistive components such as cables and pcbs is
straightforward. Select the 200 nS range, install the test leads in the V/Q/S and
COMMON input terminals, connect the leads to the desired test points on the unit-under-
test, and read leakage in terms of conductance. 1f an overrange occurs, select a resistance
range that provides an on-scale reading.

NOTE

Under high humidity conditions (>80%,) conductance measurements may
be in error. To ensure accurate measuremenis connect clean test leads to the
8020B and (with the leads open) read the residual leakage in nanosiemens.
Correct subsequent measurements by subtracting the residual from the
readings. (Finger prinis or other contamination on the pch may also cause
residual conductance readings.)

2-57. DIODES
2-58. Diode leakage (IR) tests require that the diode junction be reverse biased when

being measured. This is accomplished by connecting the anode of the diode to the
COMMON input terminal and its cathode to the V/()/S input terminal. Leakage can then
be read in terms of conductance. In the event of an overrange, select a resistance range that
provides an on-scale reading.
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Section 3

Theory of Operation

3-1. INTRODUCTION
3-2. This section of the manual contains an overall functional description followed by a
block diagram analysis of the 8020B. A detailed schematic of the 8020B appears in Section 7.

3-3. OVERALL FUNCTIONAL DESCRIPTION

3-4. The Model 8020B as shown in Figure 3-1, is a hand-held 8 function digital
multimeter. It features a total of 26 measurement ranges (dc volts-five, ac volts-five, ohms-
six, dc current-four, ac current-four, and conductance-two); a high contrast, easy-to-read,
3-1/2 digit liquid crystal display; long battery life (up to 200 hours); and overload
protection for all ranges.

3-5. Operation centers around a custom LSI chip, U1, which contains a dual slope a/d
converter and a display driver. Peripberals to Ul include range and function switches,
input signal conditioners, and the display. When an input signal is applied to the 8020Bit is
routed through the range switches to one of four input signal conditioners as determined
by the function switch setting. Each conditioner scales and, if necessary, rectifies the input
so that an acceptable dc input level (0.2 to -+0.2V dc) is presented to the a/d converter.

3-6. Timing for the overall operation of the a/d converter is derived from an external
quartz crystal whose frequency is a multiple of the local line frequency. This allows the
conditioned dc input data to be integrated over a single line cycle, thus optimizing both
common mode and normal mode rejection.

3-7. Digitized measurement data is presented to the display as four decoded digits (seven
segments) plus polarity. Decimal point position on the display is determined by the range
switch settings.

3-8. BLOCK DIAGRAM ANALYSIS

3-9. A/D Converter

3-10. The entire analog-to-digital conversion process is accomplished by a single custom
A/D Converter and Display Driver IC, U1. The IC employs the dual slope method ofa/d
conversion, and requires a series of external components to establish the basic timingand
reference levels required for operation. These include an integrating capacitor, an

3-1
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autozero capacitor, and a flying capacitor (for applying a reference level of either
polarity). Since the power consumed for display operation is very low, the IC also contains
the latches, decoders, and drivers required for the display.

3-11. The digital control portion of the a/d conversion process is an internal function of
U1, and is keyed to the external crystal frequency. As a result, the conversion process is
continuously repeated, and the display is updated at the end of every conversion cycle.

3-12. A simplified circuit diagram of the analog portion of the a/d converter is shown in
Figure 3-2. Each of the switches shown represent analog gates which are operated by the
digital section of the a/d converter. Basic timing for switch operation and, therefore, a
complete measurement cycle is also included in the figure.

3-13. Any given measurement cycle performed by the a/d converter can be divided into
three consecutive time periods, autozero (AZ), integrate (INTEG), and read. Both
autozero and integrate are fixed time periods whose lengths are multiples of the clock
frequency. A counter determines the length of both time periods by providing an overflow
at the end of every 10,000 clock pulses. The read period is a variable time which is
proportional to the unknown input voltage. The value of the voltage is determined by
counting the number of clock pulses that occur during the read period.

3-14. During autozero a ground reference is applied as an input to the a/d converter.
Under ideal conditions the output of the comparator would also go to zero. However,
input-offset-voltage errors accumulate in the amplifier loop, and appear at the
comparator output as an error voltage. This error is impréssed across the AZ capacitor
where it is stored for the remainder of the measurement cycle. The stored level is used to
provide offset voltage correction during the integrate and read periods.

3-15. The integrate period begins at the end of the autozero period. As the period begins,
the AZ switch opens and the INTEG switch closes. This applies the unknown input voltage
to the input of the a/d converter. The voltage is buffered and passed on to the integrator to
determine the charge rate (slope) on the INTEG capacitor. By the end of the fixed integrate
period the capacitor is charged to a level proportional to the unknown input voltage. This
voltage is translated to a digital indication by discharging the capacitor at a fixed rate
during the read period, and counting the number of clock pulses that occur before it
returns to the original autozero level.

3-16. As the read period begins, the INTEG switch opens and the read switch closes. This
applies a known reference voltage to the input of the a/d converter. The polarity of this
voltage is automatically selected to be opposite that of the unknown input voltage, thus,
causing the INTEG capacitor to discharge at a fixed rate (slope). When the charge is equal
to the initial starting point (autozero level), the read period is ended. Since the discharge
slope is fixed during the read period, the time required for discharge is proportional to the
unknown input voltage.

3-17. The autozero period and, thus, a new measurement cycle begins at the end of the
read period. At the same time the counter is released for operation by transferring its
contents (previous measurement value) to a series of latches. This stored data is then
decoded and buffered before being used for driving the liquid crystal display.
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3-18. Input Signal Conditioners

3-19. The a/d converter requires two externally supplied input voltages to complete a
measurement cycle. One is reference voltage and the other is an unknown dc voltage within
the range of -0.2 to +0.2V dc. If the function being measured is other than a dc voltage
within the 0.2 range, it must be scaled and/ or conditioned before being presented to the
a/d converter. for example, higher dc levels must be divided; ac inputs must be divided,
rectified, and filtered; and resistance and current inputs must be scaled and converted to dc
voltlage levels. The following paragraphs describe the input signal conditioners used for
each of the 8020B measurement functions.

3-20. VOLTAGE MEASUREMENT

3-21. Both the ac and dc voltage ranges use an over-voltage-protected, 10 MQ input
divider as shown in Figure 3-3 View A. Under normal conditions, assuming a dc input
level on the proper range, the divider output is a -0.2 to +0.2 dc signal, and is an exact
(power-of-10) ratio of the input signal. If the VAC function is selected, the divider output
is ac coupled to an active full-wave rectifier whose dc output is calibrated to equal the rms
level of the ac inputs. The conditioned signal for the selected function (V ac or V dc) is then
passed through afilter before being presented to the a/d converter as the unknown input.

3-22. CURRENT MEASUREMENT

3-23. Current measurements are made using a fuse protected, switchable, four-terminal
current shunt (0.1, 1Q, 10Q, 100§) to perform the current-to-voltage conversion
required by the a/d converter. See Figure 3-3 View B. The voltage (IR) drop produced
across the selected shunt may be either ac or dc depending upon the selected function, mA
AC or mA DC. If the input current is dc and the dc function is selected, the IR drop is
passed through a low-pass filter, and presented as the unknown input to the a/d converter.
However, if the input current is ac and the AC function is selected, the IR drop is rectified
by the ac converted before going to the low-pass filter. In either event the a/d converted
receives a dc input voltage proportional to the current passing through the selected shunt.

3-24. RESISTANCE MEASUREMENTS

3-25. Resistance measurements are made using a ratio technique as shown in Figure
3-3C. When the Q function is selected, a simple series circuit is formed by the internal
reference voltage, a reference resistor from the voltage divider (selected by range switches),
and the external unknown resistor. The ratio of the two resistor values is equal to the ratio
of their respective voltage drops. Therefore, since the value of one resistor is known, the
value of the second can be determined by using the voltage drop across the known resistor
as a reference. This determination is made directly by the a/d converter.

3-26. Overall operation of the a/d converter during a resistance measurement is basicatly
as described earlier in this section, with one exception. The reference voltage present
during a voltage measurement is replaced by the voltage drop across the reference resistor.
This allows the voltage across the unknown resistor to be read during the integrate period,
and compared against the reference resistor during the read period. As before, the length
of the read period is a direct indication of the value of the unknown.
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3-27. CONDUCTANCE MEASUREMENTS

3-28. Conductance measurements are made using a ratio technique similar to that used
in making resistance measurements. See Figure 3-3 View C. The main difference is that
only two ranges are provided (200 nS and 2 mS), and the function of the range and
unknown resistors in the measurement cycle is reversed. That is, the voltage drop across
the range resistor is used as the unknown input during the integrate period, and the
voltage across the unknown resistor is used for the reference input during the read period.
As aresult the display provides a reading that is the reciprocal (1/2) of the unknown input
resistance, i.e., the higher the input resistance the lower the display reading.

3-29. CONTINUITY MEASUREMENTS

3-30. Continuity is a measurement feature that supplements the resistance and
conductance measurement functions. The feature is enabled when the V/Q and the
AC/DC function switches are both pressed in. When a measurement is made, continuity is
indicated by an audible tone. No tone indicates an open circuit or a circuit resistance above
the threshold of the range selected.

3-31. The continuity circuit consists of a comparator, a one-shot, and a tone generator.
See Figure 3-3 View D. During a measurement, R pull-up and V source develop a voltage
across the measured resistance. The comparator compares this voltage against an internal
100 mV threshold reference. If the input voltage is greater than the 100 mV reference, the
tone generator is not enabled, a no-continuity indication. Conversely, an indication of less
than 100 mV causes the comparator to enable the tone generator which emits an audible
continuity indication.

3-32. Since the values of V source and R pull-up vary with the selected range, it is
convenient to think of the 100 mV threshold as a resistance threshold. The resistance
threshold and the V source/ R pull-up values for each continuity range are given in the
following list:

RANGE R puli-up V source THRESHOLD
(VOLTS) RESISTANCE

20002 4 kilohms 1.2 volts 360 ohms

2 kQ 3 kilohms 2.8 volts 110 ochms

2mS 3 kilohms 2.8 volts 110 ohms

20 kO 100 kilohms 1.2 volts 9 kilohms

200 kQ 100 kilohms 1.2 volts 9 kilohms

2000 k2 10 megohms 1.2 volts 900 kilohms

20 MQ 10 megohms 1.2 volts 900 kilohms

200 nS 10 megohms 1.2 volts 900 kilohms

3-33. Extremely short changes in a continuity condition (intermittent open or short
circuits) are detected by the one-shot,and the appropriate indication is maintained for
approximately 200 ms. This pulse stretching effect ensures that a reliable audio tone is
generated for continuity changes as short as 50 us.
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static awareness

A Message From

John Fluke Mig. Co., Inc.

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

Knowing that there is a problem. j
Learning the guidelines for handling them. :
Using the procedures. and packaging and
bench techniques that are recommended.

WPy

The Static Sensitive {S.S.) devices are identified in the Fluke technical manual parts fist withthe symbol

The following praclices should be foliowed to minimize damage to S.8. devices.

3. DISCHARGE PERSONAL STATIC
BEFORE HANDLING DEVICES

1. MINIMIZE HANDLING

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




5. USE ANTI-STATIC CONTAINERS FOR
HANDLING AND TRANSPORT

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

7. AVOID PLASTIC, VINYL AND STYROFOAM
IN WORK AREA

80208

- /

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

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

10. 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 5 in any Fluke
technical manual for ordering instructions. Use the
fotlowing part numbers when ordering these special
bags.

e s
453522 6" x 8"
453530 8" x 12
453548 16" x 24"
454025 12" x 15"
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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 maintenance information for the Model 8020B.
This includes service information, general maintenance, performance test, calibration and
troubleshooting. The performance test is recommended as an acceptance test when the
unit is first received, and later as a preventive maintenance tool to verify proper instrument
operation. A 2-year calibration cycle is recommended to maintain the specifications given
in Section 1 of this manual. The test equipment required for both the performance test and
calibration is listed in Table 4-1. If the recommended equipment is not available,
instruments having equivalent specifications may be used.

4-3. SERVICE INFORMATION
4-4. The 8020B is warranted for a period of two years upon delivery to the original
purchaser. Conditions of the warranty are given at the rear of this manual.

4-5. Malfunctions that occur within the limits of the warranty will be corrected at no
charge. Simply mail the instrument (postpaid) to your nearest authorized (in-warranty)
Fluke Technical Service Center. A complete list of service centers are provided at the rear
of this manual. Dated proof-of-purchase wil! be required for all in-warranty repairs.

4-6. Factory authorized service centers are also available for calibration and / or repair of
instruments that are beyond their warranty period. Contact your nearest authorized Fluke
Technical Service Center for a cost quotation. Ship the instrument and remittance in
accordance with instructions received.

4-1
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Table 4-1. List of Recommended Test Equipment

INSTRUMENT RECOMMENDED
TYPE REQUIRED CHARACTERISTICS MIODEL
PREFERRED
DMM Calibrator | John Fluke 5100A family John Fluke
Models

5100A, 5101A, 5102A

ALTERNATE

AC Calibrator Voltage Range: 0 to 750V ac
40.25%
+0.1%

DC Calibrator Voltage Range: 0 to 1000V dc
Accuracy: +0.025%

DC Current Current Range: 2 mA to 2A
Calibrator Accuracy: 1+0.2%

Decade Resistance Values: 120Q, 1.9kQ2, 19
Resistor or kQ, 190 kQ, 1.9 MQ, and 10 MQ
Individual Accuracy: 1+0.025%

Resistors Power Rating: >1/8 watt

Frequency Range: 100 to 450 Hz:

Voltage Accuracy: 100 to 450 Haz:

John Fluke Models
5200A and 5215A

John Fluke Model
343A

John Fluke Model
382A

ESI Model DB62

4-7. GENERAL INFORMATION
4-8. Access Information
NOTE

To avoid contaminating the pcb with oil from the fingers, handle it by the
edges or wear gloves. [f the pcb does become contaminated, refer 1o the

cleaning procedure given later in this section.

4-9. BACKUP FUSE (F2) AND CALIBRATION ACCESS

4-10. Use the following procedure to access the 8020B calibration adjustments.

1. Set the power switch to OFF.

2. Disconnect test leads and battery eliminator, if attached.

3. Open the battery compartment and disconnect the battery.

4. Remove the three phillips-head screws from the bottom of the case.

S. Turn the instrument face-up and grasp the top cover at both sides of the input

connectors. Then, pull the top cover from the unit.

a2
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6. Backup Fuse (F2) all adjustments necessary to complete the calibration
procedure are now accessible (see Figure 4-1).

4-11. COMPONENT/PCB ACCESS
4-12.  Use the following procedure to remove the Main PCB Assembly from the case:

1. Complete the calibration access procedure.

2. Remove the screw from shield.

3. Using your index finger, lift the lower right-hand corner of the pcb. When the
pcb is freed, pull it to the right until it clears the shelf under the buttons, and then lift
up. Handle the PCB by its edges to prevent surface contamination.

4. To reassemble the 8020B logically reverse this procedure.

ey

1M
(U

*SHIELD

o—

...._

AC CAL

DC CAL

HF ADJ

%2

*Shield must be in place when
making HF adjustment.

Figure 4-1. Calibration Adjustment Locations
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NOTE

Waien installing the peb, route the battery-clip wires behind the post on the
lefi-hand side of the bottom case, and thread the battery-clip through the
battery-cover opening. Also make sure that the removable plastic lip that
resides beneath the range switch pushbuttons is properly installed in the
bottom case. The green power switch cap should also be mounted on the

power switch.

4-13. DISPLAY ACCESS
4-14. Refer to Figure 4-2 and the following procedure to remove/replace the LCD
assembly.

1. Remove the Main PCB Assembly using the PCB access procedure.

2. Place your thumbs on either side of the display lens and carefully slidethe lens
out of the LCD bracket.

3. Turn the LCD bracket upside down, gently tap it against your palm. The LCD
should fall out.

NOTE
When installing the LCD make certain that its flat surface is facing out and
its connector pattern is on top of and makes contact with, the Sflexible
layered connector. All of the parts indicated in figure 4-2 must be
thoroughly cleaned and free of particles 1o assure proper display operation.

DISPLAY LENS

CONNECTOR
PATTERN

LAYERED
CONNECTOR

LCD MOUNTING
BRACKET

4-4

Figure 4-2. LCD Display Assembly




80208

4-15. LSt (U1) ACCESS
4-16.  Use the following procedure to remove/replace the A/D Converter and Display
Driver IC, Ul.

1. Remove the pcb assembly using the component/pcb access procedure.

2. On the bottom of the pcb locate and remove the two phillips-head screws from
the display assembly.

3. Lift the display assembly from the pcb to expose Ul.
CAUTION

U1 is a MOS device and Is subject to damage by static discharge. Observe the
precautions given later in this section under troubleshoooting before
attempting to remove or replace U1.

4. Usea screw driver or a reasonable substitute to rock (by prying up oneach end
of the IC) the IC out of it socket.

5. When installing Ul make sure all pins are lined up in the socket, and then
carefully press it into place.

4-17. Cleaning
CAUTION

Do not use aromatic hydrocarbons or chlorinated solvents for cleaning. These
solutions will react with the plastic materials used in the instrument.

CAUTION

Do notallow theliquid crystal display to get wet. Remove the Display Assembly
before washing the pcb and do not install it untif the pcb has been fully dried.

4-18. Clean the front panel and case with a mild solution of detergent and water. Clean
dust from the circuit board with low pressure (<20 psi) dry air. Contaminates can be
removed from the circuit board with demineralized water and a soft brush (remove the
Display Assembly before washing, and avoid getting excessive amounts of water on the
switches). Dry with clean, dry air at low pressure, and then bake at 50 to 60°C (124-140° F)
for 24 hours.

4-19. Battery/Backup Fuse Replacement

WARNING

BATTERY/FUSE REPLACEMENT SHOULD ONLY BE PERFORMED AFTER
THE TEST LEADS HAVE BEEN REMOVED FROM THE INPUT JACKS, AND
THE POWER SWITCH IS SET TO OFF. BACKUP FUSE REPLACEMENT
PROCEDURES MUST BE PERFORMED BY QUALIFIED SERVICE
PERSONNEL ONLY. USE ONLY THE RECOMMENDED FUSE TYPE FOR
REPLACEMENT.
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4-20. Refer to Section 1 of this manual for battery and main fuse (F1) replacement
procedure. Use the following procedure to replace the backup fuse (F2).

1. Complete the Backup Fuse and Calibration Access procedure located earlier
in this section.

2. Using a pointed tool such as a probe tip, pry the backup fuse from its holder.

3. Replace the defective backup fuse with a 3A, 600V type BBS-3 only.

4-21. PERFORMANCE TEST

4-22. The performance test is used to compare the 8020B performance with the list of
specifications given in Section 1 of this manual. It is recommended for incoming
inspection, periodic maintenance, and to verify specifications. If the instrument fails any
part of the test, calibration and/or repair is indicated.

4-23. Initial Procedure
4-24. Establish the following test conditions before continuing with the Performance
Test:

1. Allow the unit to stabilize at an ambient temperature of 23 £5°C (73 £9°F).
2. Check and, if necessary, replaced the fuses and battery.

3. Set the power switch to ON.

4-25. Display Test
4-26. The following procedure is used to test the operation of all display digits and
segments:

1. Select the Q function and the 20 k€2 range. The display should be blanked with
the exception of the overrange indicator (1) in the Jeft hand column and a decimal
point in the center of the display.

2. Connect a Decade Resistor between the V/Q/S and COMMON input
terminals.

3. Set the Decade Resistor to 10 k€1 and verify a display of 10.00 %3 digits.

4. Sequentially increase the resistance in 1.11 k) steps and verify the operation of
each digit and its segments.

5. Disconnect the Decade Resistor at the input terminals, and select the 2000 kQ
range. A decimal point should not be displayed.

6. Sequentially select the 200, 20 and 2 k{} range. The decimal point should
appear in the tenths, hundredths, and thousandths position, respectively.

46
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Resistance/Conductance Test
The operation and accuracy of the resistance and conductance ranges are tested in

the following procedure:

I. Connect the Decade Resistor between the V/{}/S and COMMON input
terminals.

2. Refer to Table 4-2, and select the range and input conditions specified in step 1.
Verify that the display reading is within the limits shown.

3. Execute and verify steps 2 through 8 of Table 4-2, using the procedure
described in step 2.

4-29. Continuity Test
4-30.  Use the following procedure to verify proper operation of the continuity function:
1. Select the Q function and 2 k{) range.
2. Connect the test leads to the COMMON and V/Q terminals.
3. Depress the AC/DC switch to activate the audible tone.
4. Momentarily short the test leads together and observe that the tone sounds.
WARNING
THE LOCAL LINE VOLTAGE IS USED IN THE FOLLOWING STEP. BE
CAREFUL NOT TO TOUCH THE PROBE TIPS WITH YOUR FINGERS ORTO
ALLOW THE 120V ACRECEPTACLE TO BECOME SHORTED.
Table 4-2. Resistance/Conductance Check
JOHN FLUKE
o DECADE RESISTOR 5100A/5101A/5102A
& | RANGE
o INPUT DISPLAY INPUT DISPLAY
RESISTANCE| READING RESISTANCE| READINGS
1 }2000Q Short 00.0 to 00.2 Short 00.0 to 00.2
2 |2kQ Short 0.000 to 0.001 Short .000 to 0.001
3 1200Q 1900 189.3 to 190.7 100Q 99.5 to 100.5
4 12kQ 1.9 kQ 1.897 to 1.903 1k .898 to 1.002
5 ]20kQ 19 kQ 18.97 to 19.03 10 kQ 9.98 to 10.02
6 |200kQ 190 kQ 189.7 to 190.3 100 kQ 99.8 to 100.2
7 2000 kQ 1900 kQ 1861 to 1939 1000 kQ 980 to 1020
8 20 MQ 10 MQ 9.80 to 10.20 10 MQ 9.80 to 10.20
g 200 nS 10 MQ 97.0 to 103.0 10 MQ 97.0 to 103.0
10 } 200 nS Open 01.0 to 00.0 Open 01.0 to 00.0
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5. Ata convenient 120V ac receptacle, insert the test leads as if to measure the line
voltage. A series of beeps at a rate of approximately 5 to 10 per second indicates

proper operation of the pulse stretcher circuit.

4-31. DC Voitage Test

4-32. Use the following procedure to check the accuracy and overall operation of the d¢
voltage ranges:

WARNING

CONNECT THE GROUND/COMMON/LOW SIDE OF THE VOLTAGE
CALIBRATOR TO COMMON ON THE 8020B.

L

2. Connect the DC Calibrator output to the V//S and COMMON input
terminals of the 8020B (calibrator ground/common/low to 8020B COMMON.

3. With reference to Table 4-3, select the 8020B voltage range given instep 1, and
set the DC Calibrator output to the corresponding 8020B input voltage. Verify that

Set the DC Calibrator for a zero volt output.

the display reading is within the limits shown.

4. Execute and verify steps 2 through 7 of Table 4-3, using the procedure

described in step 3.

4-33. AC Voitage Test

4-34. The ac voltage ranges are checked for accuracy and operation using the following

procedure:

WARNING

CONNECT THE GROUND/COMMON/LOW SIDE OF THE AC CALIBRATOR
TO COMMON ON THE MODEL 8020B.

Table 4-3. DC Voltage Checks

Set the AC Calibrator for a zero volt ac output.

STEP VOLTAGE INPUT DISPLAY
RANGE VOLTAGE, DC READING
1 200 mV +190.0 mV 189.7 t0 190.3
2 200 mV -190.0 mV -189.7 to ~1980.3
3 2v 0.0v -.001 to .001
4 2v +1.9v 1.897 to 1.903
5 20v +19V 18.97 t0 19.03
6 200V +190V 189.7 to 190.3
7 1000V +1000V 998 to 1002

4-8
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2. Connect the AC Calibrator output to the V/Q/S and COMMON input
terminals for the 8020B (calibrator ground/common/low to 8020B COMMON).

3. With reference to Table 4-4, select the 8020B voltage range given instep 1, and
set the AC Calibrator output to the corresponding 8020B input voltage and
frequency. Verify that the display reading is within the limits shown.

4. Execute and verify steps 2 through 12 of Table 4-4, using the procedure

described in step 3.

4-35. DC Current Test

4-36. The following procedure is used to check the operation and accuracy of the dc

current ranges.

1. Set the output of the DC Current Calibrator to zero mA.

2. Connect the output of the DC Current Calibrator to the (A) and COMMON

input terminals on the 8020B.

Table 4-4. AC Voltage Test

sTep | VOLTAGE INPUT DISPLAY
RANGE | voLTage | rreq. READING

1 200 mV Short - 00.0 to 00.2
2 200 mV 190 mv 100 Hz 188.4 t0 1916
3 200 mV 19 mv 100 Hz 18.7 t0 19.3
4 200 mV 190 mV 5 kHz 180.0 to 199.9
5 2v 1.9V 5 kHz 1.800 to 1.999
6 2v 1.9v 100 Hz 1.884 t0 1.916
7 20V 19V 100 Hz 18.84 to 19.16
8 20v 19V 5 kHz 18.00 to 19.99
9 200V 100V 2 kHz 98.2 to 101.8

10 200V 190V 100 Hz 188.4 to 191.6

1 750V 750V 100 Hz 741 to 759 i
12 NO TEST
9 200V 190V 2 kHz 186.9 to 193.1

10 200V 190V 100 Hz 188.4 to 191.6

11 750V 750V 100 Hz 741 to 759 "
12 750V 750V 1 kHz 741 to 759

*Perform if using John Fluke 5100A/5101A/5102A.

“*Perform if using aiternate equipment listed in Table 4-1.
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3. With reference to Table 4-5, select the 8020B current range indicated instep I,
and set the calibrator output to provide the corresponding 8020B input current.
Verify that the display reading is within the limits shown.

4. Execute and verify steps 2 through 4 of Table 4-5, using the procedure
described in step 3.

4-37. CALIBRATION

4-38.

Under normal operating conditions, the 8020B should be calibrated once every two

years to maintain the specifications givenin Section 1 of this manual. If instrument repairs
have been made or if the unit fails the performance test, immediate calibration is indicated.
Equipment required for calibration is given in Table 4-1. If the necessary equipment is not
available, your nearest authorized Fluke Technical Service Center will be happy to help. A
list of these service centers, as weli as shipping information, is given at the back of this
manual.

4-39.

Use the following procedure to calibrate the 8020B.

NOTE

This procedure assumes an ambient temperature of 23 £2°C (70 10 77°F)
and a relative humidity of less than 80%. The temperature of the unit should
be allowed to stabilize for at least 30 minutes before calibration begins.

1. Remove the top cover from the 8020B using the access procedure given in
paragraph 4-10 in this section.

2. Set the 8020B power switch to ON and select the 200 mV DC range.

3. Set the output of the DC Calibrator to -+190.0 mV and connect itto the 8020B
input terminals; + to V/{}/S, and - to COMMON.

4. Adjust the DC CAL pot (R5), as shown in Figure 4-1, for a display of 190.0 or
190.1. (Use a plastic adjustment tool or a plastic screw driver for all adjustments.)

5. Disconnect the DC Calibrator from the 80208 input terminals.

6. Select the 200 mV AC range on the 8020B.

Table 4-5. DC Current (mA) Checks

STEP CURRENT INPUT DISPLAY
RANGE CURRENT, DC READING
1 2 mA +1.9 mA 1.885 to 1.915
2 20 mA -19 mA -18.85 to -19.15
3 200 mA +190 mA 188.5 to 191.5
4 2000 mA 41900 mA 1885 to 1915
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7. Set the output of the AC Calibrator to 190 mV at 100 Hz, and connect it
to the 8020B input terminals; V//S and COMMON.

8. Adjust the AC CAL pot (R9) for a display of 190.0 (an occasional flash
of 1 digit is acceptable).

9. Select the 2V ac range on the 8020B and set the AC Calibrator output to
1.9V at 5 kHz. ’

10.  Adjust the HF ADJ (CI) for a display of 1.895 to 1.905.

I1.  Execute the performance test, paragraphs 4-22 through 4-36 in this
section, to ensure that all fixed range resistors and other non-adjustable
components are operating within their specified limits.

4-40. TROUBLESHOOTING
CAUTION

Static discharge can damage MOS components contained in the 8020B.

4-41. When troubleshooting or repairing the 8020B use the precautions listed on the
Static Awareness sheet to prevent damage from static discharge. Never remove, install or
otherwise connect or disconnect components without first setting the 8020B power switch
to OFF.

4-42. A troubleshooting guide for the 8020B is given in Tabie 4-6. To properly use the
guide complete the performance test given earlier in this section and note any
discrepancies. Then locate the heading of the procedure in question in the Test and
Symptom column (Table 4-6). Under that headingisolate the symptom that approximates
the observed malfunction. Possible causes are listed to the right of the selected symptom.
Details necessary to isolate a particular cause can be derived from the theory of operation
in Section 3 and the schematic diagram in Section 7.

Table 4-6. Troubleshooting Guide

TEST AND SYMPTOM POSSIBLE CAUSE

INITIAL PROCEDURE
BT is displayed when unit is | Low battery, Q3, U2, U1. (See also
turned on. operating note for A81 accessory.)

Display blank. Dead battery, power switch, VR2
shorted, U1, battery connector.
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Table 4-6. Troubleshooting Guide (cont)

TEST AND SYMPTOM

POSSIBLE CAUSE

DISPLAY TEST
One or more segments will not
light through entire test.

Decade inoperative or one or
more segments always lit.

Iimproper decimal point
indication.

Minus sign improperly dis-
played.

Display lit but does not respond
to changes in input.

RESISTANCE/CONDUCTANCE
TEST
Displayed reading is out of
tolerance on at least one but not
all ranges.

Readings are noisy on all
ranges.

Readings are out of toleranceon
high ohms.

Residual reading with test leads
open

DC VOLTAGE TEST
Display reading is out of
tolerance on 200 mV range.

Only 200 mV range works - other
ranges read 000.

Readings are out of toleranceon
all ranges except 200 mV.

Display interconnect, disptay, or A/D
Converter U1.

ut.
Range switches, Z6, U2, or display.
(Check signals at U2 to isolate.)

U1,

Reference VR1, crystal Y1, A/D
Converter U1.

Range resistor Z1.

Thermistor RT1, R2 open.

RJ1, RJ2, RJ3, RJ4 damaged from
severe overioad.

PCB is contaminated (see cleaning
procedure, Section 4.)

Out of calibration (DC), Vref (VR1) in
error, 22, U1, S1.

R2 - fusible resistor open.

Range resistor Z1, Z3, Z4.
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Table 4-6. Troubleshooting Guide (cont)

TEST AND SYMPTOM POSSIBLE CAUSE

AC VOLTAGE TEST
Displayed reading is out of | Out of calibration (AC), AC converter
tolerance on 200 mV range. defective, AR1.

Only 200 mV range works -other | R2 - fusible resistor open.
ranges read 000.

2V range is out of tolerance with | HF adjust (C1) out of calibration.
1.9V, 5 kHz input.

Readings are out of toleranceon | Z1, Z3, Z4, AR1.
all ranges except 200 mV.

DC CURRENT TEST
Input does not affect display. Fuse F1 and/or F2 open, CR1, CR2.

Displayed reading is out of |If 2000 mA and 200 mA ranges are
tolerance on one or more |okay, Z3 is defective. Otherwise Z4 is
ranges. defective.

CONTINUITY TEST
Tone doesn’t sound when test | S1G, S8B, AR20, U20, LS1, Board
leads are shorted. intercannection, defective test lead,

test lead in mA jack.

CALIBRATION
DC CAL pot at limit. VR1, Z2, or R5.
AC CAL pot at limit. Z5, CR3, CR4, R9, AR1, dc calibration
incorrect.
HF adjust at limit. 83D, Z1, C2, shield not installed.
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Section 5
List of Replaceable Parts

5-1. INTRODUCTION

5-2. This section contains an illustrated parts breakdown of the instrument. A similar
parts listing for each of the options will be found in Section 6. Components are listed
alphanumerically by assembly. Both electrical and mechanical components are listed by
reference designation. Each listed part is shown in an accompanying illustration.

5-3. Parts lists include the following information:
1. Reference Designation.

2. Description of each part.
3. FLUKE Stock Number.

4. Federal Supply Code for Manufacturers. (See Table 5-4 for Code-to-Name
list.)

5. Manufacturer’s Part Number.
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 isolated 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 deviations 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.
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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
5. Printed Circuit Board Part Number
6. Instrument Model and Serial Number

CAUTION

indicated devices are subject to damage by static discharge.
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Table 5-1. 8020B Final Assembly
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Figure 5-1. 80208 Final Assembly
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Table 5-2. A1 Main PCB Assembly
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Table 5-2. A1 Main PCB Assembly (cont)

' PILLbY 9EGCLB  VILAbY HOLSOD WHIDLAN' S 9 z
b Bo9Lbl  9EGEB  BEYLVY HILUK ‘DL T I0L " WOLSND ' WMED 1IN $3Y 4 z
| LELGEY 98668 LILGEY QIHILYH 1L e L3N 3 v z
) POLLVY  9EGSB  P0LLbY HOLSND WH3D LN’ $3Y £ z
b 089Lbb.  9EC4B  089LVY HILYR' 9L 0L HOLSND ‘WYD" L3N $3Y T z
bood ViBGIG 98648 VIBGIS (AT ©ZOB) GM¥9 ¥ ¢IL83L ASSY 1IN §Ay b z
b LL4E1E 98668  LE4LIS N/81-0H" XG0 0~+ "' ZHHZ 'E ' WLSAND } A
) BOI~-dOVANIA ET660 ©TBELTV NId4 OV '3I'13ND08 bonX
Voo VEPON) EHLV0  PSYTIL  mp o ‘YHGT O} ‘X0)'AOTH ‘JWOONNNINIZ T MNA
Voo ZT-GE4T SL1 B6TTE  65T80G 434 JUIANVA ' "L Wdd 0G'AZE 4 ‘0T bO¥A
Voo IVOEOVJD ECELTO TTTSEE ALYD MOX QUny ' SORD ' DI 2z n
b ZTE-0Z9-10600-914~19 BIBYE SPELGY 104830118 "HILINS é s
' LU9EGY 98648 LY9EGH NOLLNGHSNS ' ATAWASSY ‘HILINS 8 -} s
("Z-§ 34N9T4 33
E] .
MO | ALD oyl B $30
.w a3 | 100 ‘ON 14Yd 930 AldS | %3018 NOILdIYIS30 3
N 93l M

5-6



80208

O O

Y
(SR
Ja
3
I e
uz =
_;. @—@
—{=3}—

E—m—

=TT cﬂmoiio

@ pio »

R 1 Kl
e A C ' $?EARI;$
Pl UURE
8 o @ =
r ta CRS
1]
8 {_© /“’5
a 7 C | P4
! =
8 ! o N\ps
=T g
85 { O 23 2353 ~—p1
r-3 llO:
5 < o
A ¢ g [ & @
1
B | o F i M

& |-
E_I s
o'iJ o

¢

;
2|
&9.

«L—?ﬁ‘«
/p,

FARSIDE

8020B-1601

Figure 5-2. A1 Main PCB Assembly




80208

Table 5-3. A2 Annunciator PCB Assembly
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Table 5-5. Federal Supply Codes for Manufacturers

01121
Allen-Bradiey Co.
Milwaukee, Wisconsin

02735

Replaces 18725

RCA - Solid State Div.
Somerville, New Jersey

04713

Motorola Inc.
Semiconductor Group
Phoenix, Arizona

05277

Westinghouse Electric Corp.
Semiconductor Division
Youngwood, Pennsylvania

07263

Fairchitd Carera & Instrument Corp.
Semiconductor Division

Mountain View, California

07910
Replaced by 15818

09214

General Electric Co.
Semiconductor Products
Power Component Operation
Auburn, New York

09922
Burndy Corp.
Norwatk, Connecticut

12040
National Semiconductor Corp.
Danbury, Connecticut

14099
Semtech Corp.
Newbury Park, California

15818

Teledyne Semiconductors
Formerly Ameico Semiconductor
Mountain View, California

18736
Voltronics Corp.
Hanover, New Jersey

19647
Caddock Efectronics Inc.
Riverside, California

22526

DuPont, Ef DeNemours & Co. Inc.
Berg Electronics Div.

New Cumberland, Pennsylvania

30035
Jol Industries inc.
Garden Grove, California

50157
Midwest Components Inc.
Muskegon, Mississippi

51404

Corning Glass Works

Medical & Scientific Instruments
Medfield, Maryland

51406
Murata Corporation of America
Marietta, Georgia

52763
Stettner-Trush inc.
Cazenovia, New York

56289
Sprague Eliectric Co.
North Adams, Massachusetts

71400

Bussman Manufacturing
Div. of McGraw-Edison Co.
St. Louis, Missouri

71590

Centrelab Electronics
Div. of Globe Union Inc.
Milwaukee, Wisconsin

72136
Electro Motive Mfg. Co.
Florence, South Carolina

72982
Erie Technical Products Inc.
Erie, Pennsylvania

73445
Amperex Electronic Corp.
Hicksville, New York

75915
Littlefuse inc.
Des Plaines, Hiinois
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Table 5-5. Federal Supply Codes for Manufacturers (cont)

79727 84411
C - W industries TRW Electronic Components
Warminster, Pennsyivania TRW Capacitors
Ogallala, Nebraska
80031
Mepco/Electra Corp. 89536
Morristown, New Jersey John Fluke Manufacturing Co., Inc.

Everett, Washington

5-11/5-12




FIGURE

6-1.
6-2.

80208

Section 6
Schematic Diagrams

TABLE OF CONTENTS

TITLE PAGE
B020B ... e 6-2
Ul and U3, A/D Converter and Display ...........cco0vunenn. 6-6

6-1




80208

-

13—
Al ifjl?
:

Pli® »

2 2

:
&

MR ROC
&? AR

O i plie pijo >
O Njo nllo njjo n

o b

®

Q 0

FARSIDE

o
L
i
g
®
—

8020B-1601

37> Ci3 MAY OR MAY NOT BE PRESENT A1 Main PCB Assembly

Figure 6-1. 8020B
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Figure 6-1. 8020B (cont)
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Figure 6-1. 8020B (cont)
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Appendix A

Manual Change and Backdating
Information

INTRODUCTION
This appendix contains information necessary to backdate the manual to conform with

earlier pcb configuations. To identify the configuration of the pcbs used in your
instrument, refer to the revision letter (marked in ink) on the component side of each pcb
assembly. Table A-1 defines the assembly revision levels documented in this manual.

NEWER INSTRUMENTS

As changes and improvements are made to the instrument, they are identified by
incrementing the revision letter marked on the affected pcb assembly. These changes are
documented on a supplemental change/errata sheet which, when applicable, is inserted at

the front of the manual.

CHANGES
The following design changes unless otherwise noted, affect only section 5 and section 6 of
this manual.

®  Section 5, parts list and component location drawings.

® . Section 6, schematic and component location drawings.

Table A-1. Manual Status and Backdating Information

Ref Fluke * To adapt manual to earlier rev configurations perform chang
Op?iro n Assembly Part |0 ing order {by no.), ending with change under desired rev fetter
No. Name No. |-Jalelc[olelrjefn[s[k]r]m[n]e
Al MAIN PCB ASSEMBLY 613019 { @@+ 1+ IX|+i+ ]+ 4]+ X
ANNUNCIATOR PCB s
A2 ASSEMBLY 613943 |+ +]x

* X = The PCB revision levels documented in this manual.
® = These revision letters were never used in the instrument.
~= No revision fetter on the PCB.
++= Change not documented in this manual.
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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 is manufactures to be free from defects in material and
workmanship under normal use and service for the period of 2years from date of purchase. This warranty extends only
to the original purchaser. This warranty shali not apply to fuses, disposable batteries (rechargabletype batteries are
warranted for 90 days), or any product or parts which have been subject to misuse, , ident, or |
conditions of operations.

in the event of failure of a product covered by this warranty, John Fluke Mig. Co. inc., will repair and calibrate an
instrument returned to an authorized Service Facility within 2 years from date of 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 2 years 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 bitted at a nominal cost. In such case, an estimate will be substituted before
work is started, if requested.

THE FOREGOING WARRANTY IS IN LIEU OF ALL OTHER WARRANTIES, EXPRESS OR IMPLIED.
INCLUDING BUT NOT LIMITTED 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.

1f any tailure occurs, the following steps should be taken:

1. Notify the JOHN FLUKE MFG. CO. INC., or nearest Servicefacility, giving full details of the ditficulty, and
include the model number, type number, and serial number. On receipt ot 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 that is rigid and of adequate size. and surrounded with at least four inches of excelsior or similiar shock-
absorbing material.

CLAIM FOR DAMAGE [N SHIPMENT TO ORIGINAL PURCHASER

The instrument shoutd be thoroughly inspected immediately upon original delivery to purchaser. All material in the
container should be checked against the enclosed packing tist. The facturer will not be responsible for shortages
against the packing sheet unless notified immediately. If the instrument is damaged inany way, aclaimshould be filed
with the carrier immediately. (T obtain a quotation to repair shipment damage, contact the nearest Fiuke 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 ail 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.0.BOX
9090, EVERETT, WASHINGTON 98206, ATTN: Sales Dept. For European Customers: Fiuke (Holland) B.V., P.0.Box
5053, 5004 £8, Titburg, The Netherlands.

*For European customers, Air Freight prepaid.
John Fluke Mtg. Co. Inc., P.O. Box C3090, Everett, Washington 98206

Rev. 6/81




U.S. SALES AREAS for all Fluke products

AL, Huntsville
John Fluke Mfg. Co., Inc.
3322 S. Memorial Parkway
Suite 96
Huntsville, AL 35801
{205) 881-6220

AZ, Tempe
John Fluke Mfg. Co., inc.
2211 §. 4Bth Street
Suite B
Tempe, AZ 85262
{602) 438-8314
Tucson
(602) 790-9881

CA, hvine
P.0. Box 19676
Irvine, CA 92713
16988 Von Karman
Suite 100
irvine. CA 92714
(714) 863-9031

Los Angeles
John Fluke Mfg. Co., Inc.
20902 South Bonita St.
Carson, CA 90746
{213) $38-3900
San Diego
John Fluke Mig. Co., Inc.
4540 Kearny Vifla Rd., Suite 115
San Diego. CA 92123
{619) 292-7656
Sanla Clara
John Fiuke Mfg. Co., Inc.
2300 Walsh Ave., Bldg. K
Santa Clara, CA 95051
{408 727-0513

€O, Denver
John Fluke Mfg. Co.. inc.
1980 South Quebec St. #4
Denver, CO 80231
(303} 750-1222

€T, Harttord
John Fluke Mig. Co., inc.
Gilen Lochen East
41-C New London Turnpike
Giastonbury, CT 06033
{203) 659-3641

FL, Ortando
John Fluke Mfg. Co..Inc.
940 N. Fern Creek Ave.
Oriando, FL 32803
{305) 896-4881

GA, Attanta
John Fluke Mfg. Co., inc
2700 Delk Rd., Suite 250
Marietta, GA 30067
{404) 953-4747

tA, lowa City
(319) 354-2811

1L, Chicago
John Fluke Mfg. Co., Inc.
3740 Industrial Ave.
Rolling Meadows, IL. 60008
(312) 398-0850

IN, indianapolis
John Fluke Mfg. Co., Inc.
8777 Purdue Road
Suite 101
Indianapolis, IN 46268
{317) 875-7870

KS, Kansas City
(913) 381-9800

LA, New Orieans
(504) 455-0814

MA, Burlington
John Fluke Mfg. Co., Inc.
25 “B" Street
Burlington MA 01803
(617) 273-4674

MD, Baltimore
(301) 792-7060
Rockville
John Fluke Mfg. Co.. Inc
5640 Fishers Lane
Rockville. MD 20852
(301) 770-1570

WY, Detroit
John Fluke Mfg. Co.. Inc.
33031 Schoolcraft
Livonia, Mi 48150
(313) 522-9140

MN, Bloomington

John Fiuke Mfg. Co.. inc.

1801 E. 79th St., Suite ©
Bioomington, MN 55420
(612) 854-5526

MO, St. Louis

John Fluke Mfg. Co., Inc.

2029 Woodland Parkway
Suite 105
St. Louis, MO 63141
{314) 893-3805

NC, Greensboro

John Fluke Mfg. Co.. Inc.

1310 Beaman Place
Greensboro, NC 27408
{819) 2731918

NJ, Paramus

John Fluke Mfg. Co.. Inc.

P.O. Box 930 .
West 75 Century Road
Pararnus, NJ 07652
{201) 262-9550

NM, Albuquerque
John Fluke Mig. Co., inc.
1108 Aivarado Drive N.E.
Atbuquerque, NM 87110
{505) 881-3550

NY, Rochester
John Fluke Mfg. Co., Inc.
4515 Culver Road
Rochester, NY 14622
(716) 323-1400

OH, Cleveland
John Fluke Mfg. Co.. inc.
7830 Freeway Circle

Middleburg Heights, OH 44130

(215) 234-4540
Columbus

(614) 889-5715

Dayton

John Fluke Mig. Co., inc.
4756 Fishburg Rd.
Dayton, OH 45424

{513) 233-2238

OK, Tulsa
(918} 749-0190

OR, Portland
John Fluke Mfg. Co., Inc.
2700 NW 185th
Suite 2080
Portiand, OR 97229
(503) 629-5928

PA, Phitadetphia
John Fluke Mfg. Co., Inc.
1010 West 8th Ave., Suite H
King of Prussia, PA 19406
(215) 265-4040
Pittsburgh
(412) 261-6171

TX, Austin
(512) 459-3344
Datlas
John Fluke Mfg. Co., {nc.
14400 Midway Road
Dallas, TX 75234
{214) 233-9990
Houston
John Fluke Mfg. Co., Inc.
4240 Blue Bonnet Dr.
Statford, TX 77477
{713) 481-5995
San Antonio
John Fluke Mfg. Co., Inc.
10417 Gulfdale
San Antonio, TX 78216
(512) 340-2621

UT, Ssit Lake City
6914 So. 3000 £ast
Suite 206
Salt Lake City, UT 82021
(801) 268-9331

WA, Seattle
Johin Fluke Mfg. Co., Inc.
5020 148th Ave. N.E.
Suite 110
Redmond, WA 88052
{206) 881-6966

Service Center Areas

CA, Burbank (213) 849-4641
CA, Santa Clara (408) 727-8121
CO, Denver (303} 750-1228
FL, Ortando (305) 896-2296
i, Chicago (312) 398-5880
MA, Burlington (617) 2734678
MD, Rockville (301} 770-1576
NJ, Paramus (201) 262-9550
TX, Dallas (214} 233-9945
WA, Everott (206) 356-5560

For more information on Fluke products or Sales Offices you may dial (800) 426-0361 toli-free in most of the U.S.A.
From Alaska, Hawaii, or Washington phone (206) 356-5400. From Canada and other countries phone (206) 356-5500.

John Fluke Mfg. Co., Inc., P.O. Box C9090, Everett, WA 98206
FLU KE Fiuke (Holland) B.V., P.O. Box 5053, 5004 EB, Tiiburg, The Netheriands. Phone (013) 673973

®  Litho in U.S.A. 10/84




NTERNATIONAL SALES OFFICES
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4 Hatkhola Road. Taatul
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140 Brussels, Befgium
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Canada ©

Adlan Crawford Assoc.. Lid
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L4V 1J2 Canada

Tet: (416) 676-1500, TLX: 06968763

Atian Crawford Assoc . Lig
7018 Cote de Liesse
St. taurent. Quebec
H4T 1E7 Canada
Tel. {514} 731-8564. TLX: 05824944
Altan Crawford Assoc . Ltd
881 Lady Etien Place
Otlawa. Ontario
K1Z 513 Canada
Tel. (613) 722-7662, TLX. 0533600
Alian Crawford Assoc.. Lid
Suite 106
4160 Lougheed Hwy
Burnaby. Britsh Cotumbia
V5C 648 Canada
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Altan Crawford Assec.. Lid
1935 30th Avenue. N.E
jary, Albena
T2€E 625 Canad:
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Chile ®

intronica Chile, Ltda.

Manuel Montt 024-O1.0

Casilia ‘6225

Santiago 9.
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China, Pecples Reputlic of ¢
Fiuks Intemational Corp

P.0. Box €090 M/S 206-A
Everetl, WA 88206 US.A.

Tet. (206) 356-5511

TLX: 185103 FLUKE UT
Colombla «

Sistemas E Instrumentacion, Lida.
Carrera 13, No. 37-43, O1. 401
Ap. Aereo 29563

Bogota DE. Colombia

Tel: 232-4532, TLX: (396) 45787
Cyprus

Chrig Radiovision. Lid.

PO. Bol 1969

Nicosia,

Te!: (2‘) ﬁlll YLX 1826) 2385
Cyprus, Northein

Ucok Buroteknik

2C & 2D Muttu Ziyai Street
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Mersin 10, Turke,
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Tage Olsen A/S

Ballerup Byvej 222

2750 Balierup

nmark
Tel: {2) 658111, TLX' (855) 35293

Geuador @
Proteco Coasin Cia., Lida
P.O. Box 228-A
Ave. 12 de Octubre 2285
y Oreuana
Quito. Ecu
Tet (2) 529684 TLX. (393) 2865
Proteco Coasin Cia.. Lida.
P.O. Box 9733
Ave. Principal No. 204
y Calte Segunda
Urbanizacion Muatiores
Guayaquil. Ecuador
Tel. (4) 387519
€gypt and Sudan &
Electromc Engineenng Liaison Ottice
P.O. Box 2891 Horteya
11361 Heliopoiis, Cairo

Egypt
Tet: (2) 635705, TLX' (927) 23062

England «
Fiuke GB, Lo,

WD2 4TT England
Tet: (923) 40511, TLX: (851) 934583
Fijl e

Awa Fiji

47 Forster Road

waly aav

Suva.

el :nzon TLX: {792} F42047

Fintervd &

instrumentartum Electronics
£.0. Box 64

02631 Espoo €3

Finlang

Tet: (0} 5281, TLX: (857} 124426

France &

.8 Eiectromique S.A.

Rue Fourney

£.0.80x 31

78530 BUC, France

Tet: (3) 956-8131, TLX: (B42) 695474
German Demacratic Republic 8
Amtest Associates, L1d
Ciarence House

31 Clarence Street

Staines, Mdaleses TW18 4SY

England
Tel. {784) 63555, TLX. (851) 928855
Germany,

Fluke (Demscm-nu) GmbH
Oskar-Messter-Steasse 18

‘WG-8045 ismaningMunich

west Germany

Tel. (089} 96050 TLX: {841) 0522472
Rapifax. 49-89-9605166

Fluke (Deutschiand) GmoH
Viertriebsburo - Dusseldart
Meineckesirasse 53

D-4000 Dusse‘d\‘lf’»ﬂo

West Ger

Tet: {0211) 45@3\ TLK: (841) 0BSBSS76

Eluke (Deutschiand) GmbH
Venriensburo - Hamburg

Hahichthorst 42

0-2000 Hamburg 61

west Germany

Yel. {40} $519031. TLX. (841) 02174556

Greece &

Heltenic Scientific Representations Lid
11, vrassida Slleel

Athens 612, G

Tei. (1) 72|1m) YLX 863) 219330

Hong Kong *
Schmiogt 8 Co (HK). L1d
18th Fioor. Grest Eagle Centre
23 Harbous Ragd
Wanchss. Hong Kong
Ter {5) 8330-222
X usc. 74766 or (780) 76762

Amtest Assncllles. ud

Ciarence

31 Clarence Street

Stames, Muddiesex TW18 4SY
Engtand

Tel: (784) 63555, TLX: {851) 828855
india &

Hinditron Sesvices Put.. Ltd

/AL .lagmonundas Marg
Bombay 400 006, 1

Tet 8121316, 5125344 TLX: (953) 112326
Hinditron Services Pyt L1dt

8th Main Road

23/44A Raj Mana! Vilas Extension
Bangatore 560 060. india

Tel: 33139, TLX. (953) 0845741

Hinditron Services Pvt. L1d.
Shantintketan, Office No. &
&in Floor. 8 Camac Street
Calcutta 700 017. India

Yet: 434032, 447541

Hingitron Services Pyl Lid
204-5-6 Hemkunt Tower

98 Netru Place

New Daihi. 110018, india

Tel: 640380, TLX: {953} 314890

Hinditron Services Put. Lid
Srinath Complex, Sth Fioor
1-1-58/1 to 1-1-68/1%

Sarojini Devi Road
Secunderabad §00 003, Incha
Tel. !21117 TLX: (353} 0155575

indonests

P.T. Dwt Tungyai Jaya Sakti

£.0. Box 4435

Jalan Panglima Polim Raya 729
Kebayoran Bar

Jakarta Sefatan. indonesia

Tet: (21) 716374, ux (7963 47308
Ireiand &

Euro Instruments & Electronics Ltd

Dublin 8, lietand
Tel: (1} 425666, TLX- (651) 31821
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John Fluke Mfg. Co., inc. / PO Box C9080 / Everett, WA 98206 / (206) 356 5400
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TECHNICAL SERVICE CENTERS

John Fluke Mig. Go.. Inc.
(213) 849-4641

CA, Santa Clars
John Fluke Mg. Co.. Inc
(408) 7278121

€O, Denver
John Fluke Mg Co.. Ine.
1303) 750-1228

FL. Ortando
Jotn Fluke Mig. Co.. tnc
(305) 896-2296

. Aolling Meadows
John Fiuke Mig. Co.. Inc
(312) 396-5600

4, Burlington
John Fluke Mig. Co., Inc
(617) 273-4678

D, Rockvilte
John Fiuke Mfg. Co . Inc
(301} 770-1576

N, Paramus
John Fluke Mfg. Co.. Inc
{201) 262-9550

TX, Dallas
John Fluke Mfg. Co.. Inc
(214) 233-9945

WA, Everett
John Fluke Mig. Co.. Inc
(206) 356-5560

Other Countries

TLX: 22284 COASN AR

Australle, Coricort
Eimeasco Instruments Pty Lid
Tel: 736-2868
TLX: 25887 ELSCO

Austraiia, Mount Wavortey
Eimeasco Instruments Pty Ltd
Tet: 235:4040
TLX: 36206 ELMVIC

Austrelia, Brisbane
Eimeasco instruments Ply. Ltd
Tet. 369-8688
TLX. 44062 ELMQLD

Austrle, Vienna
Watter Rekirsch
Elektronische Gerate GmbH & Co.

Beigium, Brussets
Fluke (Belgium) SANA
Tet: 2164090
TLX: 26312

Brazif, Sso Paulo
Fluke Brasi-industria € Comercio Lida
Tet. 421-5477
TLX. 1135589 FLKE 8R

Canads, Celgary, AR
Allan Crawford Associates Lid
Tek: {403) 230-1341

Caneds, Bumnaby, BC
Allan Crawtord Associales Lid.
Tel: (504) 294-1326

Canads, Mississsuga, ON
Allan Crawford Associates Lid.
Tei: (416) 6781500

Canada, St. Lsurent, PQ
Altan Crawtarg Associates Lt
Tei: {514) 731-8564

Chile, Sat
tntronica Chile Lida.
Tel: 44340
TLX: 240301

China, Beljing
Berjing Radio Research Institute
Tel: 445612

Cotombls, Bogota
Sistemas € instrumentacion, Lida
Tei: 232-4532
TLX: 45787 CQASN CO

Denmark, Balenip
Yage Oison A/S
Tet. 658111
TLX: 35293 TOAS DK

Ecuador, Quite
Proteco Coasin Cia., Lida
Tel: 529684, 526759
TiX: 2865 PROTEC ED
Egypt, Cairo
Electronic Engineering Ligison Oftice
Tet: 695705
TLX: 23082

Englend, Watford, Herts
Fluke (Great Britamn} LTD
Tel 40511
TLX: 634583

Fintand,
instrumentarium Electronics
Tel: 5281
TLX: 124426 HAVUL SF

France. Parls
M. Electronique S A
Tel 9568131
TLX: 695414
Greece, Athens
Hellenic Scientific Representations
Tet: 7211140
Tix: 219330

Hong Kong, Wanchal
Schmidt & Ca (H.K) L1
Tel: 8330-222
TLX: 74766 SCHMC HX

indle, Bombey
Hindiron Services Pvt. Ltd.
Tel. 8121316
TLX. 132326 HSPL IN

Indis, Bangslore
Hinditron Services Pvt. Ltd
Tet: 32139

TLX: 0845741 HSPL IN

(ndia, New Dethi
Hinditron Services Pvi. Ltd.
Tel: 619118
TLX: 03140830 SAMP IN

tadonesta, Jokertx Selatan
P.T. Dwi Tunggal Jaya Sakn
Yel 716374
TLX: 47308 DAIS 1A

tseact, Remat Hasharon
RLD.T. Etectronics Enginesring Lid
Tet: 463216
TLX: 32143 ROT IL

Haly, Miten
Sistrel S.pA.
Tel: 6181693
TLX: 334543

Haly, Rome
Sistre! Sp.A
Tel: 5915551
TLX: 680356
Japean, Tokyo
John Fiuke Mfg. Ca.. tnc
Japan Branch
Tel: 434-0185
TLX: 2424331 (FLUKJIPY)

Hores, Seout
Electro-Science Korea Co
Tel 583-7703
TLX: 25381 ESKOREA

Mataysin, Petaling Jaya
Mecomb Mataysia SON BHD
Tet: 243422
TLX. MA37764 MECOME

Mexico, Mexico D.F,
Electronica y Tecnologia
Avanzaga S.A. de C.V. (ETA)
Tel: 393 09 02 or 393 57 62
TLX: 172697 BIOSME

Nethertends, Tilourg
Fluke (Nedetland) 8.V,
Ter. 352455
TLX: 52683

New Zestand, Auckiend
McLean (nformation Technology. Ltd
Tel: 501-801. 501-219
TLX- NZ21570 THERMAL

Hoeway., Oslo
Morgensterne & Co. A/S
Tel: 356110
TEX 71119

Pakisten, Karachi
Intemationat Operations (PAK}. Ltd
Tel: 221127.
TLX: 24494 PHO PK

Pesu, Lims
Impartaciones Y Representaciones
Electronicas S.A
Tel" 288650
TLX: 25663 PE IREING

Phitippines, Metro Manils
Spark Radio & Electronics Corp
Tet: 775192, 704096
TLX: 27901 ALA PH

Portugal, Lisbon
Decads Especirat Equipamentos
de Etectronica. Lda
Tel. 2103420
TLX: 15515

Repubiic of Singapore, Singspore
Rank O'Connar’s (PTE} Lirited
Tet: 637944, 239052
TLX RS21023 OCONSIN

ot South Alrics, Wynberg
Fiuke S.A. (Ply) L1d
Tet: 786-3170
TLX: 424328
£quipos y Sistemas S.A
Tei: 458-0150
TLX. 42856 EYS €

Sweden, Vallingby
Telemnstrument AB
Tel. 380370
TLX: 15770

Zurich
Traco Electromic AG
Tet: 2010711
TLX: B15570 TRCO CH

Taiwan, Taipel
Schmidt Elecironics Corp.
Tel. 5013468
TLX: 11111 SCHMIDT
10546 EVERGOFY

Thallend, Bangkok
Measuretronix Lid
Tel 378-2576
TLX: 81143 DEJOBKK TH

Turkey, istanbut
Erkman Eiekironik Aletter
Tel: 2415461
TLK: 24399

Urugusy, Montevideo
Coasin Uruguaya S A
Tet. 769015
TLX: UY6571 OROCUER SA

Venezuels, Caroces
Coasin CA.
Tel. 236-0967, 239-5079
TLX: 21027 EMVEN VE

West Germany. lsmening/Munich
Fiuke (Deutschland) GmbH
Tel. 96050
TLX. 0522472

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

Fluke (Holland) B.v., P.O. Box 5053, 5004 EB, Tilburg, The Netherlands. Phone (013) 673973
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israefu

R.D.T. Etectronics Engineering Ltd.
P.0. Box 43137

Tel Aviv 61430

israel

Tel: (3} 483211, TLX: (922) 32143
ttaly @

Sistrel S.p.A

Via Pelizza da Volpedo 59

20092 Cinisello Baisamo

Mitan, iaty

Tek (2] 6181893, TLX: (843) 334543
Sistrel S.p.A

via Giuseppe Armellini No. 39
00143 Rome. taly

Tel: {6 591-5551, TLX: (843) 680356
Sistret S.p.A

Vis Cintia

Parco S, Paolo 35

80126 Naples. fialy

Tel: (81) 7679700

Japan ¢

John Fluke Mig. Co., Inc.

Japan Branch

Sumitomo Higashi Shinbashi Bidg.
1-1-11 Hamamatsuc|

Minato-ku, Tokyo 105, Japan

Tek: (3) 434-0181. TLX: (781) 2424331

Jotin Fiuke Mig. Co., Inc.
Japan Branch

SF Katsushige Building

2-45 Kohraibashi

Higashi-ku, Osaka 541

Japan

Tel: (8) 228-0871

Karea, Republic of &
Electro-Science Korea Co.

201 Hyunjin Building

951-19 Bangbae-Dong Gangnam-ku
Seoul, Republic of Korea

Tel: (2) 583-7703, TLX: (767} 25381
Kuwait

At Bahar Interational Group

£.O. Box 26672 Safat

Kuwait. Arabian Gult

Tel: 848601, TLX: (958) 44822

Lebanon and Jordan &
Mabek (Electranic Division)

P.O. Box 11-3823

Beirut. Lebanon

Tel. 812523, TLX: (923) 22889
Malaysis o

Mecomb Malaysia SND 8HD

Lot 20, Jalan 225

PO. Box 24

Petaling Jaya, Malaysia

Tet: (3) 743422, TLX: (784) MA37764
Matta

Fabian Enterprises

20. Msida Road

Grira, Malta

Tel: 513283/40216. TLX: (838) 1837
Mexico o

Electronica y Tecnologia
Avanzada S.A. de C.V.

Pafaucio Padills 53 5° Piso

Centro Comercial

53100 Ciudad Su!ehte

Estado de Mexi

Toi! (5) 830802 TLX: (383) 172697

Mexicana de Electronica

tndustrial. S A (Mexel)

Bivd. Ptd. Adoifo Lopez Mateos

Nos. 163 Col. Mixcoac

03910 Mexico

Tel: {5) $63-54-11. TLX: (383) 1771038
I e

Associated Enterprises

GPO Box 780, Pyaphal Tole

Kathmandu. Nepal

Tel: 13868

Netherlands =

Fluke (Nederiand) B.V.

Gasthuisring 14

£.0. Box 115

5000 AC Tilburg

The Netherlands

Tei: (13) 352455, TLX: (B44) 52683

New Zesland »

McLean Information Technology. Ltd.

459 Khyber Pass Road, Newmarket

P.0. Box 9464, Newmarket

Auckland 1, New Zeaiand

Tel: (9) 501-801: TLX: (79%) N221570

Mclean Information Technology. Lid

P.O. Box 496

Wellington, New Zeatand

Tel: (4) 851-450 or 844-424

Norway ®
Morgenstieme & Co A/S
Kongheligate 3

£.0. Box 6688 - Rodelokka

Osio 5, Norway

Tel: (2} 396110, TLX: (856) 71719
Oman ®

OHi Telecommunications

Sultanate of Oman

Tel: 703862, TLX: (§26) 3168

Pakistan o

Intgmational Operancns {PAK), Ltd
Muhammadi H

+1. Chundrigar Foad

P.O. Box 5323, Karachi, Pakistan

Tel: (21) 221127 TLX: (952) 24494

Peru o

importaciones y Representaciones

Efectronicas S.A.

Avda. Franklm D. Roosevelt 105

Lima 1,

Tet: (14) 28—0650 TLX: (394) 25663

Phitippines, Republic of o

Spark Radio & Electronics, inc.

452 Shaw Boulevard

Mandatuyong. Metro Manila

Republic of Phitippmes

Tel: {2) 775192, TLX: (722 or 732; 27901

Poland =
Amtest Associates, Ltd.

Clarence House

31 Clarence Street

Staines, Middlesex TW18 45Y
England

Tel: (784) 63555, TLX: (851) 928855
Portugal &

Decada Espectral

Equipamentos de Electronica

Av. Bombeiros Voluntarios

Lote 1028, M.ranores/mges

1485 Lisbon, Portu

Tel: (1) 2103420. TLx (832) 15515

Qatar =

Technotogy Olgamzauon
P.0. Box

Doha. Qatar

Tel: 321431, TLX: (857) 4581

Aumania 2

Amtest Associates, Ltd.

Clarence House

31 Clarence Street

Staines. Middiesex TW18 45Y
England

Tel: (784) 63555, TLX: (851) 928855
Sadi Arebia

Electronic Equipment Marketing Go.
£.0. 8ox 3750

Riyadh, Saudi Arabia

Tel: (1) 477-1650 TLX: (928) 201120
Singapore, Repu

fank O'Cannar's Smgapove (PYE) Ltd.
OConnor House

98 Pasir Panjang Road

Singapore 0511

Republic of Singapore

Tet: 637044, TLX: (786} RS21023
South Afel

Fluke S.A. (Pty) Ltd.

Wynberg Park

777 Andries Street

Wynberg. South Alrica

Tel. (11} 786-3170, TLX: (960) 424328
Spain »

ESSA

Equipos y Sistemas S.A
C/Apoionio Morates, 13-8

Madrid 16, Spain

Tel: (1} 458-0150. TLX: (631) 42656
Srt Lanka

Computertink Data Systems, Ltd.
294 Union Place

Colombo, 2, Sri Lanka

Tet: (1) 2864172, TLX: (954) 21321

Sweden ®
Teleinstrument AB
Malteshotrsvagen 138
P.0. Box 4490

162 04 Vattingby 4

Sweden

Tel: (8) 380870, TLX: (854) 15770
Switzerland ®

Traco Electronic AG
Jenatschstrasse 1

8002 Zurich

Switzerand

Tel: (1) 201-0711, TLX: (845} 815670
Syriaw

Mabek (Electronic Division)

P.O. Box 4238

Damascus, Syria

Talwan o

Schmidt Electronics Corp.

6th Floar Cathay Min-Sheng
Commercial Building,

344 Min-Sheng East Road

Taipei 104, Taiwan

Tet (2) 501-3468, TLX: (785) 10548

Thailand
‘Measuretronix Lid.

2102/63 Aamkamhaeng Road
Bangkok 10240

Thail

Tel: (2) 378 2516, TLX: (788) 81143

Tunisia w
Selep SARL.

6. Rue de Sparte
Tunis - 1000 AP

Tunisia
Tel: (1) 248083, TLX: (934) 13030
Turkey ®

Erkman Elektronik Aletter

Ticaret Anonim Sirketi

Necatiby Cad 92/3

Karakoy. Istanbul, Turkey

Tel, (11) 4415481, TLX: (821) 24399
Unlted Arabs Emirates @

Al-Sanani Cen. Trad. Est.

P.O. Box 7187

Abu-Dhabi, U

Tet: (2) 821370 or 821371

TLX; (958) 23966

Haris Al Afaq td

P.O. Box
Sharjah, u.
Tet: (6) 359

). TLX: (958) 66540

Urugusy o

Coasin Uruguaya S.A

Libertad 2529

Casifla de Correo 1400
Montevideo. Uruguay

Tel: (2) 789015, TLX: (398) 6445
USSR ®

Amtest Associates. Ltd.

Clarance House

31 Ciarence Steeet

Staines, Middlesex TW18 4SY
England

Tel {784) 63555. TLX: (851) 928855
Venezuela ¢

Coasin C.A

Calle 3 Con Catle 4, Edit Edinurbt
Apartado de Coreeos NR-70.136
Los Ruices

Caracas 1070-A. Venezuela

Tet: (2) 239-0067: TLX: (395} 21027
Yugostavi

Amiest Associates. L1c.

Clarence House

31 Clarence Street

Staines, Middiesex TW18 48Y
England

Tei: (784) 63555, TLX: (851) 928855

® Supplied and Supported by —
Fluke (Holland) B.V.

P.0. Box 5053, 5004 £6 Titburg
Zevenheuvelenweg 53, 5048 AN Tilburg
The Netherlands

Tet: (013) 673973, TLX: 52237

* Supplied and Supported by —
Fluke Inlgrnational Corporation
P.O. Box C8090

Everett, WA 98206 U.S.A

Tet: (206) 356-5500

TLX: 152662 JOHN FLUKE EVT




