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Dear Cusromer:

Congrarulations! We at Fluke are proud to present you with the Model 80208
Mulrimeter. This instrument represents the very latest tn tntegrated circuit and
display technology. As a result, the end product is a rugged and reliable
instrument whose performance and design exhibic the gualities of a finely
engineered lab instrument.

To fully appreciate and protect your investment, we suggest vou take afew
moments to read the manual. As always, Fluke stands behind vour 8021B wirth a
full 2 vear warranty and a worldwide service organization. If the need arises,
please don’t hesirare 1o call on us.

Thank you for your trust and confidence.

John Fluke Mfg. Co., Inc.
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_ Section 1
introduction and Specifications

INTRODUCTION
Your John Fluke Model 8021B is a pocket-size digital multimeter that is ideally

suited for application in the field, lab, shop or home. Your 8021 B offers all standard VOM '
measurement functions: AC and DC volts, Alternating and Direct Current, and
Resistance. In addition, the 8021B features a continuity function, which provides an
immediate audible indication when continuity is detected, Some of the features of your
instrument are: '

A highcontrast 3-1/ 2 digit quid crystal display, that can be easily read from across
the toom, No more worries about bent needles, parallax, eic.

Each range has:

Full auto-polarity operation
Overrange indication
Effective protection from overloads and transients

Dual slope integration measurement technigue to ensure fast, accurate, noise-free
measurements.

Long term calibration stabidity - 2 vears, Fasy calibration - few adjustments.
Lightweight - 369 grams {13 ounces).

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

Low battery voltage automatically detected and displayed.,

Line oberation is possible using 2 Model A1 Battery Eliminator (sse Section 6,
Accessories).

Protected test leads offer less chance of measured signal exposure at the DMM
input terminals than standard banana test lead tips.

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

1-1
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1-3. ACCESSORIES
1-4. ‘Table i-1 lists the accessories available for use with the Model 8021B. Detailed
information about each accessory is provided in Section 6.

$-5. SPECIFICATIONS

1-6. Table 1-2 lists the BO21B 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 909 unless otherwise noted.

Table 1-1. 8021B Accessoties

ACCESSORY DESCRIPTION
A81 Rattery Eiiminator
C-80 Vinyl Carrying Case
80T-150C Temperature Probe °C
80T-150F Temperature Probe °F
80I-600 Current Transtormer 2" jaws
80K-6 High Voltage Probe
BOK-40 High Voltage Probe
80.J-10 Current Shunt
B3RF High Frequency Probe
85RF High Frequency Probe
Y8100 AC/DC Current Probe
Y8101 Current Transformer 7/16" jaws
Y8132 Safety Designed Test Lead Set
Y8134 Deluxe Test Lead Set
Y8140 Siim Fiex Test Lead Set

Table 1-2. 80218 Specifications

The following spe_cifications assume a 2-year calibration cycle and an
operating temperature of 18°Cto 28°C (84°F 10 82°F) ata refative humidity up
to 80%, uniess otherwise noted.
FUNCTIONS ....... e DC Voits, AC Volts, DC Current, Resistance
DC VOLTS
RANGE RESCLUTION ACCURACY FOR 2 YEARS
£200 my 100 uV
2V 1 mv
20V 18 my +{.25% of reading + 1 digif)
200V 100 mv
+1000V 1w

1-2
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Tabie 1-2. 8G21B Specifications {cont)

Overvollage Protection ...... 1600V do or peak ac on all ranges.
input impedance ............ 10 MQ, all ranges.

Normal Mode Rejection Ratio >80 dB at 50 Hz and 60 Hz.
Common Mode Rejection

Ratio {1 kQ unbalance) ...... =100 dB at dg, 50 Hz and 80 Hz.
AC VOLTS
ACCURACY

RANGE RESOLUTION 45 Hz 1o 450 Hz
200 mV 100 uv :
v 1mv
20V 10 mV +(1% of reading +3 digits)
200V : 0.1V
750V 1V

Overload Protection ......... 750V rms or 1000V peak continuous, except

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

Ratio {1 k() unbalance} ...... >80 dB at 50 Hz and 60 Hz.
Volt-Hz Product ............ 107 max {200V @ 50 kHz;.
Input Impedance ............ 10 MQ in parailel with <100 pt.
DC CURRENT
BURDEN
RANGE | RESOLUTION ACCURACY FOR 2 YEARS VOLTAGE
2 mA 1 uA 0.3V rms
20 mA 10 4A +{1% of reading + 1 digity | 2%
200 mA 100 pA .
2000 mA 1 mA 0.8V rms max
Overload Protection ... ...... 2A/250V fuse, in series with a SA/B00V fuse.
RESISTANCE
y FULL-  IMAXIMUM
RANGERESOLUTION F%%CQLJ\F,‘E”‘E}:S SCALE | TEST
) . VOLTAGE | CURRENT
2000 0.101 +(0.3% of reading +3 digits} <0.25V .35 mA
2 k() 10 1.0V 11 mA
20 KQ 1002 +(0.2% of reading-+1 digit} | <0.25V 13 wA
200 k(2 1000 =0.7V 13 uA
2000k 1 kD2 e g e <0.25V 013 uA
50 MO 10 kO £:{2% of reading +1 digit} 7V 013 1A

1-3
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Tabie 1-2. 8021B Specifications (cont)

Overload Protection ......... 500V dofac rms on gll ranges (15 seconds
maximum above 300 volts).

Open Circuil Vollage ........ lLess than 1.5V on all ranges except 2 kKQ
range is tess than 3.5V.

Diode Test ................. 2 k0, 200 kQ, and 20 MQ ranges supply

enough voltage to turn on junctions
atiowsing a “Diode Test". The 2 kQ range is
the preferred range and is marked with a
diode symboi (4. 2000, 20 k2, and 2000 k02
ranges can make in-circuit measurements
without turning on silicon junctions.

CONTINUITY (for Passive Circuit Testing)

Ranges ..............co..00 All resistance ranges. {2 kKQ rangse
recommeded for lowest resistance
threshold}

Indication

CONTINUITY ...t Audible tone
OPEN CIRCUIT ... ...... Ne audible tone
Response Time ............. 50 us (Minimum duration of continuity or

open to toggle audible tone} on 2 kQY range.
Puise stretcher holds tone on -or off for
approximately 200 ms,

Overload Protection ........ 500V de/rms ac on all ranges. (15 sec, max.
above 300V}
AC CURRENT
ACCURACY FOR 2 YEARS
RANGE | RESOLUTION BURDEN
45 Hz TO 450 Hz YOLTAGE
2 mA 1 pA (3% of reading -+3 digits) 0.3V rms
20 mA 10 pA rax.
200 mA 100 pA +(2% of reading +3 digits)
2000 mA 1 mA 0.9V rms
max,
Overload Protection .. ........ 2A/250V fuse, in series with a 3A/B00V fuse.
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 ........... 010 80%, §° C t0 35°C {32-85°F) on 2000 kQ2

and 20 M{ ranges. 0 to 80%, 0°C 1o 35°C
(32-85°F} on all other ranges. 0to 70%, 35°C
t050°C (95-122°F).
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Table 1-2. 8021B Specifications (cont)

Temperature Coetficient

GENERAL
Protection Class 2 ..........

Maximum Common Mode
Voltage .....................
BATTERY LIFE
Alkaline ... .............
CarbonZinc ............
BATTERY INDICATOR ....

<Q.1 times the applicable accuracy

specification per °C for 0°C to 18°C and
28°C {0 50°C (32°F to B4.4°F and 82.4°F fo
122°F).

Relates soiely to insulation or greunding
properties defined in IEC 348.

500V dc/rms ac.

Single §V battery, NEDA 1604.

200 hours typical.

100 hours typical.

BT on display itiuminates when
approximately 20% of battery life remains.
3w digit LCD (2,000 couni}, autozero,
autopolarity.

LxWxH: 180emx 86 cmx 45cm
(71inx34inx18in)

0.37 kg. (13 0z)

1-5/1-6
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_ Section 2
Operating Instructions

21, INTRODUCTION

2-2. To fully utilize the measurement capabilities of your 8021 B a basic understanding of
its measurement technigues and Hmitations is required. This section of the manual
provides that information. For additional application or operation lterature, write or call
the John Fluke Mfg. Co., Inc.; telephone {206) 342-6300. :

2-3. PREPARING FOR OPERATION

2-4, Unpacking

2-5. Your 8021B 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 thoroughiy. If anything
is wrong with your shipment, or if your instrument was damaged during shipping, contact
the place of puchase 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 of this
manual.

2-6. 1f 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,

2-7. Ballery and/or Fuse Instaliation/Replacement

2-8. Your 8021B is designed to operate on a single, inexpensive, 9V battery of the
transistor radio/calculator variety {(NEDA [604}. When you receive your 80218, the
bastery will not be installed in the DMM. Once the battery is installed, you canexpecta
typical cperating life of up to 200 hours with ap alkaline battery or 100 hours with a
carben-zine battery. When the battery has exhausted about 809 of its usefule life, the BT
indicator will appear in the upper left corner of the display. Your 8021B will operate
properly for at least 20 hours after BT appears. Use the following procedure to install or
replace the battery or Fuse Fl.

CAUTION

To ensure operation within the accuracy specifications, the battery should be
replaced when the voltage measured at the center of the baltery eliminator
connector falis below -3.00 voits {with respect to the COMMON input). i the

241
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2-9.
2-10:

battery voliage falls to a point where the “BT" is displayed and the digital
display is inactive or no longer responds to a signal input, the battery should be
replaced immediately to prevent damage to the LCD.

WARNING

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

I, Set the 8021 B power switch to OFF.

3 Remove the test leads from external circuit connections and from the 80218
input terminals.

3. Open the battery compartment on the bottom of the 8021B using the method
shown in Figure 2-1. i .

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

5. I fuse F1is to be replaced, use a pointed tool such as a probe tip-or smati
screwdriver to pry Fl from its holder. Repiace the defective fuse with fuse type
AGX2. (Instruments that accommodate metric fuses use type Fy

6. Disconnect the battery clip from the battery terminals.

7. Press the battery ¢lip onto the replacement batsery and return both to the
battery compartment. i

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.

WARNING

DO NOT OPERATE THE 80218 UNTH. THE BATTERY COVER 1S IN PLACE
AND FULLY CLOSED.

PHYSICAL FEATURES . .
Before using your 802§ B we suggest that you take a few minutes to get acquainted

with your instrument. All of the externally accessible physical features of 80218 areshown
in Figure 2-3 and described in Table 2-1. Locate each feature on your 80218 as you read
the description.

2-11.
2-12.

OPERATING NOTES :
The following paragraphs will familiarize you with the capabilities and limitations

of your Model 8021B and instruct you in routine operator maintenance.

2-2
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USE THUMBS TO PUSH
BATTERY COVER FROM
80218 CASE. INDEX
FINGERS SHOULD BE
USED TO PREVENT
COVER FROM

FLYING AWAY.

BACK SIDE OF 80218

Figure 2-1, Removing the Batlery Cover

Figure 2-2. Battery Removal
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Figure 2-3. Controls, Indicators and Connectors

Table 2-1. Condrols, Indicators, and Connectors

ITEM
NO.

NAME

FUNCTION

Display

Battery Eliminator
Connector

Battery Compariment
and Cover

/Y Inpuit Connector

A 3 1/2 digit display (1988 max} with
decimal point and minus polarity
ingication. Used to indicate measured
input vaiues, overrange condition and
iow battery condition.

An external input power connector for
use with the Model A81 Batitery
Eliminator accessory. {A81 is availabie
in a-variety of veitage and plug
configurations. See Section 8.)

Cover for the 8V battery and the
current-protection fuses. Refer to
Figure 2-1 for battery-cover removal
instructions.

Protected test lead connector used as
the kigh input for all voltage,
resistance, and continuity measure-
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Table 2-1. Conirols, Indicalors and Connectors {cont)

ITEM
NO. NAME FUNCTION

ments. This connector will accept
standard banana piugs.

5 COMMON Input Protected test lead connector used as
Conneactor the iow or common input for all
measurements. This connector wili
accept standard banana plugs.

8 " mA Input Connector Protected test lead connector used as
the high input for all current
measurementis. This connector wilj
accept standard banana plugs.

7 mA/V-£1 Switch A push-push switch {push on - push
off, do not pull to select function}
which operates in conjunction with the
high input connectors to select either
the mA/Y or {l measurement functions.
When in or depressed it seiects (). The
out position sejects mA orV depending
upon the iocation of the high input
lead.

B fFange Switches Interiocked push-bution switches for
setecting ranges, ie., pressing the
desired range switch seiects thatrange
and cancels previous switch
depressions. Do not pull switches 1o
select a range.

Voltage: 200 mv, 2V, 20V, 2060V,
1000V de/780V ac

Current; 2 mA, 20 mA, 200 mA, 2000 mA
Resistance: 2000, 2 k{3, 20 k¢, 200 k&,
2000 kQ, 20 MO

9 Tils Bail A removable fold-oui stand which
' altows the instrument to be either tilted
for bench-top applications or hung
fraom a hook in the absence of a work
surface.

10 | DC/AGH))) Switen 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. Qut selects dc.

2-5
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Tabie 2-1. Controls, indicalors and Conneclors {cont)

ITEM
NAME FUNCTION
MNO. UNC
10 {cont} When used with the G function, the “in”
position enables the audible continuity
tone.
1% Power Switch A slide switch used to turn the
instrument off and on.

2-13.  input Overload Protestion
CAUTION

Exceeding the maximum input overtoad limits can damage your instrumeni A
transient overload protection circuit is designed into the 80218 to profect i
against short duration high energy puises. The components used Himit the
protection io approximately five pulses per second for 6 KV, 10 micresecond
pulses, and about 0.8 walls average for lower amphiude puises, Fast repetition
rate pulses such as those from a TV sel can damage the protection
components; R41 - R4, B1 and R2. I any of these compenents require
‘reptacement, use oniy Fluke parts to ensure product safely. B2 is a fusible
resistor. Use exact replacement to ensure safety.

2-14, Each measurement function and its associated ranges are equipped with input
overioad protection. The overload fimits for each function and range are given in Table
-2

2-18, Input Connections to COMMON
WARNING

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

2-16.  The 86218 may be operated with the COMMON input terminal at a potential of up

to 300V de or 500V rms ac above earth ground. If this limit is exceeded, instrument
damage may cccur. This, in turn, may result in a safety hazard for the operator.

2-17. Fuse Check
2-18. The current {mA) function contains two fuses. Check them as follows:

1. Complete the set up steps for the RESISTANCE (2} function and select the 2
k{t range.

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

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

2-8
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Table 2-2. Model 80218 Overload Limits

SELECTED SELECTED INPUT MAX. INPUT
FUNCTION RANGE CONNECTIONS COVERLOAD
1000V dc or peak acon
de ranges, 1000V dcor
200 mV, 2V, 2V,
Voltage | 200V, 750V ac,| o2 @nd 750V rms on ac ranges
COMMON - 15 seconds max
1000V ac
‘above 300V on 200 my
ac range.

2A max. Fuse pro-

5 mA, 20 mA, tected in circuits with

mA and open voltage <600V
Current 200 mA, 2000 COMMON de/rms &c.
mA
Do not use above 600V
dc or rms ac.
Resistance | 20042, 2 k0, 20 v/Q and 508 dc or rms ac.
or kQ, 200 kO, COMai\r;ON 15 seconds maximum
Continuity | 2000 kQ, 20 MQ shove 300V.
ANY ANY COMMON 300V dc/rms ac with

respect to earth.

4, fthedisplay reads overrange § followed by blank digits, one or both fuses need
replacement. See the following paragraphs for roplacement mstructions.

2-19. Fuse Replacement
2.20. Al ac and dc current ranges are fuse protected. Two series fuses are used:

i, F1,2A/250V, replaceable at the battery compartment {See section 2, Battery
and/or Fuse installation/Replacement.)

2. F2,3A]600V backup fuse (See sectiond, Battery/ Backup Fuse Replacement.)

2-21. The Display :

332, The Front Panel Display on your 80218 is a 3-1/2 digit Liquid Crystal Display.
The The 12 digit is the extreme left digit location. So, the displayed value canrange from
008 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 de voitage
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.
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NOTE

The minus sign (~) may flash momentarily as the 80218 comes out of an
overrange condition. This will most likely be seer in the ohms mode as the
open circuit test leads are applied 1o an in-range resisiance value. If the
minus sign remains on for in-range ohms readings, the circuil is live (a
negative voltage is present al the input 1erminals due to charged capacitors,
ete.), and incorrect resisiance readings will be observed.

221, 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, 21" followed by three blanked
digits isdisplayed {decimal point may be present) as an overrange indication. This doesnot
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 8021 is powered with the A8I battery eliminator the" BT
indicator may come on. However, Instrument operation will remain
normal.

2-24. The liquid crysial display used in the 80218 is a rugged and reliable unit which wili
give years of satisfactory service. Display life can be extended by observing the following
practices:

i, Protect the display from extended exposure to bright sunlight.

2. Keep the voltmeter out of high temperature, high humidityenvironments, 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 siowed in extremely low temperature
environments, No damage will ocour to the LCD, but response time is greatly
increased. Recovery occurs at normal operating temperature.

2-28, OPERATION

2-26. The six figures, 2-4 through 2-9, each illustrate one of the six measurement
functions of the Model 8021 B. Each figure has two parts. The top part shows your 80218
as it should lock when ready to perform that type of measurement. The bettom part of the
figure Iists, in sequential order, the steps you should perform to make that type of
measurement with your 8021B. To operate your 86218 tumn to the operation figure
corresponding to the measurement function desired and perform the steps Hsted in the
figure. Operate the Modet 8021B in accordance with the-Input Overload Protectionand
the Enput Connections to COMMON portions of the Operating Notes presented earlier in
this section.
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DC YOLTS

BLACK TEST LEAD
CONNECT TO
LOW (-)
. RED TEST LEAD
CUT FOR DG CONNEGT TO
‘ HIGH (+)
PUSH IN FOL/
20V RANGE ‘
OUT FOR V
FUNCTION®

*NOTE: Both of the furiction switches are push-push iype switches.
Do not iry 1o puil these switches o the out posiiion.

@ Piug the Red Test Lead into the V-(2 terminal

# Plug the Black Test Lead into the COMMON terminal

# Push, to the in position, the renge switch corresponding to the
desired range of measurement. The 20V range is shown
selected.

@ insure that all other pushbuttons are at the out position.

WARNING

TO AVOID ELECTRICAL SHOCK AND/OR
INSTRUMENT DAMAGE, DO NOT CONNECT THE
80218 TERMINALS TO SQURCES THAT EXCEED THE
FOLLOWING LIMITS WHEN MEASURING DC.

VOLTAGE.
COMMORN: 500v DC/AC RMS WITH RESPECY TO

EARTH GROUND.
V-[2: 1000V DC QR 750V AC RMS WITHRESPECT TO

THE COMMON TEAMINAL.

@ Connect the Test Leads to the circuit being measured.

® Read the measured value in the Display.

Figure 2-4. DC Volis (DC V) Operstion
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AC YOLTS

BLACK TEST LEAD
CONNECT TO
LOwW

RED TEST LEAD
CONNECT TO
HIGH

PUSH IN FOR AC #

PUSH IN FOR
20V RANGE

QUT FOR V FUNCTION -

*NOTE: Both of the function switches are push-push iype switches.
Do not 1y to pull these switches 1o the out position.

@ Plug the Red Test Lead into the V- terminal.
# Plug the Black Test Lead into the COMMON terminal,
@ Push the AC-DC pushbulton to the in position.

® Push, to the in position, therange switch corresponding to the
desired range of measurement. The 20V range is shown
salected.

@ Insure that ali other pushbuttons are at the out position.

WARNING

TO AVOID ELECTRICAL SHOCK AND/CHR
INSTRUMENT DAMAGE, DO NOT CONMNECT THE
80218 TERMINALS TO SOURCES THATEXCEED THE
FOLLOWING LIMITS WHEN MEASURING AC
YOLTAGE.

. COMMON: 500V DC/AC RIS WITH RESPECT TO
EARTH GROUND,
¥-(2: 1000V BC OR 750¥ ACRMS WITHRESPECT TCQ
THE COMMON TERMINAL {IN THE AC FUNCTION,
200 mV RANGE, SOURCES GREATER THAN 300V AC
RMS SHOULD NOTBE CONNECTED LONGER THAN
15 SECONDS),

#® Connect the Test Leads to the circuit being measured.

8 Read the measurad vaiue in the Dispiay.

Figure 2-5. AC Voits (AC V) Operaticen
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OC CURRENT

RED TEST LEAD
CONNECT TO
HIGH {+)

BLACK TEST LEAD
CONNECT TO
LOW (-}

QUT FOR DC *

PUSH IN FOR
- 20 mA RANGE

OUT FOR mA FUNCTION®

*NOTE: Both of the function switches are push-push iype switches.
Do not try to puil these swiiches 1o the out position,

# Plug the Red Test Lead into the mA terminal.
# Plug the Black Test Lead into the COMMON terminal.

& Push, tothe in positior, the range switch corresponding to the
desired range of measurement. The 20 mA range is shown
selected.

@ insure that atl other pushbuttons are at the out position.
WARNING

TO AVOID ELECTRICAL SHOCK AND/CR
INSTRUMENT DAMAGE, DO NOT CONNECT THE
80218 TERMINALS TC SOURCES THAT EXCEED THE
FOLLOWING LIMITS WHEN MEASURING DC
CURRENT.

COMBMON: 500V DC OR AC RMS WITH RESPECT
TO EARTH GROUND!

mA: CURRENT OF 2 AMPS OR OPEN CIRCUT
VOLTAGE OF 600V DC/AC RMS.

DO NOT ATTEMPT CURRENT MEASUREMENT
WHERE THE POTENTIAL 15 ABOVE 800V BC OR AC
RMS.

# Connect the Test Leads to the circuit being measured.
Read the measured value in the Dispiay.

1 unit falls to read properly, see FUSE CHECK instructions
located earlier in this section.

® @

Figure 2-8. Direc! Current {DC mA) Operation
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AC CURRENT

RED TEST LEAD
CONNECTTO
HiGH

BLACK TEST LEAD

PUSH IN FOR AC® CONNECT TO
LOW
PUSH IN FOR
20 mA RANGE

QUT FOR mA FUNCTIONE

i

*NOTE: Boih of the Junction .s‘wilz‘he’ are push-push ivpe swiiches.
Do not try to pull these switches o the oul position,

® Piug the Red Test Lead into the mA terminal,

@ Piug the Black Test Lead into the COMMON terminal.

@ Push the AC-DC pushbution to the in position.
»

Push, to the in position, the range switch corresponding to the
desired range of measurement. The 20 mA range is shown
selected.

“insure that all other pushbuttons are at the out position.

&

WARMING

TO AVOID ELECTRICAL SHOCK AND/OR
INSTRUMENT DAMAGE, DO NOT CONNECT THE
80218 TERMINALS TO SOURCES THAT EXCEED THE
FOLLOWING LIMITS WHEN MEASURING AC
CURRENT,

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

mA; CURRENT OF 2 AMPS GR OPEN CIRCUIT
YOLTAGE OF 600V OC/AC RMS.

DG NOT ATTEMPT CURRENT MEASUREMENT
WHERE THE POTENTIAL IS ABOVE 500V DC OR AC
RMS.

@ Connect the Test Leads to the circuit being measured.

@ Read the measured vaiue in the display.

Figure 2-7. Alernating Curreni (AC mA} Operation
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RESISTANCE

PUSH IN FOR
20 k{2 RANGE

PUSH IN FOR
1 FUNCTION~

*NOTE: Both of the function switches are push-push type swiiches.
Do noi try 1o pull these switches 10 the oul position.

Piug the Red Test Lead into the V-1 terminal.

Plug the Black Test L.ead into the COMMON terminat.

Push the mA/V-(1 pushibution to the in position.

@ & & @

Push, to the in position, the range switch corresponding to the
desired range of measurement. The 20 k0 is shown selected.

%

insure that afl other pushbutions are at the out position.

# Make sure the device being measured contains no electrical
anergy.
WARNIMG

TO AYOID ELECTRICAL SHOCK AND/OR
INSTRUMENT DAMAGE, DO NOT CORNECT THE
20218 TERMINALS TO SOURCES THAT EXCEED THE
FOLLOWING LIMITS WHEN WMEASURING
RESISTANCE.

COMRMON: 560Y DO/AC AMS WITH RESPECY TO
EARTH GROUND, .
¥-(3: 500V DC OR AC RMIS WITH RESPECT THE
T COMMON TERBMINAL, (15 SECONDS MAXIMUM
ABOVE 300V}

& Connect the test leads across the device being measured.
# BRead the measurad value in the Display.

BLACK TEST LEAD (4
RED TEST LEAD(+)

Figure 2-8. Resistance {()) Operation
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CONTINUITY

BLACK TEST LEAD

RED TEST
. / LEAD {-+)
N

iN FOR
AUDIC TONE

Peavy
IN FOR 2 kQ FUNCTION
iN FOR 0 FUNCTION

*NOTE: Both of the function switches are push-push Ivpe switehes.
Do not try to pulf these switches (o the ouf position.

@& Connectthe testieads as shown - Hed Test Lead inV/(}, black
in COMMON.

@& Depress the mA-V-Q-8 function switch,

& Depress the 2 k() range switch.

& Depress the AC/DC function switch ~ a short tone indicates
that the continuity mode I8 in operation.

@ Insure that all other switches are at the out or off position,

& Insure that the device being measured contains no electrical
energy.

WARNING

TO AVOID ELECTRICAL SHOCK AND/OR
INSTRUMENT DAMAGE, DO NOT CONNECT THE
80218 TERMINALS TO SOURCES THAT EXCEED THE
FOLLOWING LIMITS WHEN MEASURING
CONTIMNUITY.

COMMON: 500V DC/AC BMS WITH RESPECT TO
EARTH GROUND.

Y- 500V DC OR AC RMS WITH RESPECT THE TO
COMMON TERMINAL. {15 seconds maximum above
300V.)

@ Connect the test leads 1o the circuit being measured.

& Continuity between the test leads wili cause the audible tone
o sound. :

Figure 2-9. Continuity Cperation
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227, INITIAL CHECK-OUT PROCEDURE

2-28.  Now that you have installed the battery, and know where everything is, and how it
works, lel's make sure that the unit is working properly, We'll run through a simple check-
out procedure starting with turs-on, No equipment other than Lest leads will be required.
1f 2 problem is encountered, please check the battery, fuse, switeh seitings, and test lead
connections before contacting your nearest John Fluke Service Center.

NOTE
This procedure is imtended 1o verify overallinstrument operation, and is not
mieani as @ substituie for the formal Performance Test given in Section 4.
Limits shown exceed the specifications because the procedure uses one
measurement function to check another.

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

2. Set the power switch (o ON and observe the display. It should read G0.0 0.1,
3. Connect the red test lead to the V/ ) input terminal.
4, Touch the red probe tip to the COM MON input terminal, and sequentiably

depress cach of the six range switches starting at the top {20 M. The display
should read zero 1 digit and the decimal point sheuld be positioned ag follows:

a. 20M -0.00
b.2000 k - 000
c. 200k - 060.0
d 20k- 0.00
e. 2k- .000
f. 2004} - 000

5. Remove the probe from the COMMON input terminal.

6, Depress the lower function buttos {{}) and sequentially depress each of the six
ranges switches, The display should read 1 as the most significant digit with no
other numbers showa. This is the standard overrange indication. Notice that the
decimal point changes poistion with the range switch settings just as it did in step 4
of this procedure.

7. Touch the red probe tip to the COMMON input terminal, and sequentially
press each of the range buttons, The display should read zero ateach range setting.
Lead resistance may be sufficient to cause a one or two tenths (0.1 or 0.20)
indication on the 2008} range.

% Touch the red probe tip to the mA input connector and press the 2004 switeh. :
The display shoubd read 99.0 to 181.0.

9. Select the 2 k{ range. The display should read .099 to . 101, Remove the probe
from the mA input conpnector.
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19, Drepress both the AC/DC switch and the 750V ac range swilch, Set the
mA/ V-£ switch to the voltage (out) position.

WARMING

THE LOCAL LINE VOLTAGE IS MEASURED IN THE FOLLOWING STEP. BE
CAREFUL NOTTO TOUCH THEPROBE TIPS WITH YOURFINGERS, ORTO
ALLOW THE PROBE TIPS TO CONTACT EACH OTHER.

tl. Measure the tocal ac line voltage at a convenient output receptacie. The
voltage should be display with | volt resolution.

12. 1f the 8021 B has responded properly to this point, it is operational and ready
for use.

2-29. MEASUREMENT TECHNIQUES

2-30. The concluding paragraphs of this section offer you wechnigues that improve the
measurement accuracy of your 8021B. While these technigues are in general use
throughout the electronics industry, these paragraphs offer specific information for use
with your 80218,

2-31.  AC Measurement

2-32.  Theacranges of the 8021 B employ an average responding ac converter. This means
that the unit measures the average value of the input and displays the measurement as an
equivalent rms value for a sine wave. As a result, measurement errors are intreduced if the
input wave form is distorted (non-sinusoidal). The amount of error depends upon the
amount of distortion. Figure 2-10 shows the relationship between sine, square, and
triangular wavelorms, and the required conversion factors. Fo convert the display reading
for a given input waveform to a known measurement value, multiply the reading by the
appropriate Display Multiplier.

2-33. Voltage AC/DC

2-34. The 8921 B is equipped with {ive ac and f{ive de voltage ranges; 200 mV, 2V, 20V,
200V, 750V ac/ 1080V de. All ranges present an input impedance of 10 M{). On the ac
ranges. this is shunted by less than 100 pF. When making measurements, becarefulnot to
exceed the overload limils given earlier in Table 2-2.

2-35.  Measurement errors, due to eircuit loading, can result when makingeither ac or de
voltage measurements on circuits with high source resistance. However, in most cases the
error is negligible (20.19%) as long as the scurce resistance of the measurement circuit is 10
k€ or less, 1f circuit foading doey present a problem, the percentage of error can be
calculated using the appropriate formula in Figure 2-11.

2-36. Current AC/DC
WARNING

INSTRUMENT DAMAGE AND OPERATOR INJURY MAY RESULT iF THE
FUSE BLOWS WHILE CURRENT 1S BEING MEASURED IN A CIRCUIT
WHICH EXHIBITS AN OPEN CIRCUIT VOLTAGE GREATER THAN 660V. RO
NOT ATTEMPT AN IN-CIRCUIT CURRENT MEASUREMENT WHERE THE
POTENTIAL 18 GREATER THAN 800V DC OR RMS AC,
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80218 DISPLAY MULTIPLIER
GIVEN INPUT WAVEFORM FOR MEASUREMENT CONVERSION
PK-PK | 0-PK RAMS AVG
SINE
PK b
o% pr-pK | 2828 | 1414 | 1000 | 0900
RECTIFIED SINE (FULL WAVE)
PK |
m PK-PK| 1414 | 1.414 1000 | 0.800
0 I
RECTIFIED SINE (HALE WAVE)
bx A
!} f} PK-PK | 28728 | 2.828 1414 | 0.900
: T
SCAJARE
0 pR-PK| 1800 ¢ 0900 | 0800 0.500
——
RECTIFIED SQUARE
oK b
l i ! EPKmpK 1.800 1800 | 1272 0.800
0 _
RECTANGULAR PULSE  D=X/Y
- PK A .
OM H PP | owD | oD | owD™ | 08D
TRIANGLE SAWTOOTH
P i
ON PK-PK 1 3.600 1.800 1.038 0.900

Figure 2-10. Waveform Conversion
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1. DC VOLTAGE MEASUREMENTS

Loading Errorin % = 100 x Rs-~ {Rs + 107)
Where: Rs = Source resistance in ohms of circuit
heing measured.

2. AC VOLTAGE MEASUREMENTS
First, determine input impedance, as follows: "

Zin= 10
v 1+ (@2xF- Rin. )

Where: Zin = effective input impedance
Rin = 107 ohms

Cin =100 x 10 —'2 Farads

F = frequency in Hz

Then, determine source loading error as follows:”

Z3

Loading Errorin% = 100X
Zs+ Zin

Where: Zs = source impedance
Zin = input impedance {caiculated)

* Vector algebra required.

Figure 2-11. Voitage Measurement Error Calcuiations {Loading Error)

2-37. Fouracand four d¢ current ranges are included on the 8021 8: 2 mA, 20 mA, 200
mA and 2000 mA. Each range is diode protected to 2 amps and fuse protected above 2
amps, 1f a fuse blows, refer to fuse check and replacement information givenearlier in this
section.

2-38.  In high electrical noise environments (near ignition switches, flourescent lights,
refay switches, ete.) unstable or erroneous readings (exceeding specifications) may oceur.
The effect is most obvious when measuring low level current on the 2 mA range. if an
erratic or erroncous reading is suspected, temporarily jumper the V/ () connector to the
mA connector. This 15 recommended for the 2 mA and 26 mA ranges only.

CAUTION

To avoid possible instrument damage and/or erronsous measurements
remaove lhe temporary WQ-to-mA jumper before attempling voltage or
resistance measurements.
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239, Full-scale burden voltage {voltage drop across the fuse and current shunt) for afl
ranges except 2000 mA is less than 300 mV. The 2000 mA range has a fuli-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 (171000 or more) of the source resistance, 1f burden
voliage does present a problem, the percentage of errof can be calculated using the
formula in Figure 2-12. This error can be minimized by using the highest current range that
gives the necessary resolution. For example, if20 mA is measured on the 2000 mA range
the burden voltage is approximately 5 mV,

2-40. Resistance

241, Six direct reading resistance scales are provided on the 3021B: 20 ML, 2000 k0,
200 k€1, 20 kL1, 2 kO and 2000, Allscalesemploya two-wire measurement technique. Asa
result, test lead resistance may influence measurement accuracy on the 2000} 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 errer
is generally on the order of 0.2 te 0.3 chms for a standard pair of test leads.

9.47. Three resistance ranges (2 k{2, 200 k{, and 20 M {2} have a high enough open circuit
voltage Lo turn on a silicon janction. These ranges can be used to check silicon diodes and
cransistors. The 2 k€ range is preferred for this function and is marked with a dicde
symbol. On the three alternate ranges (2000, 20 ki, and 2000 k{1), the Tull scale voltageis
not high enough to wrn asilicon junction on, Use these ranges to make In circuit resistance
measurements. Maximum full scale voltage and short cireuit current for each resistance
range s given in Table 2-3. All values shown are referenced to the COMMON input
terminal; Le., the V/ Q) terminal is positive.

NOTE

Any change (greater thar one or 1w digiis) in apparen! resistance when test
leads are reversed may indicate either the presence of a diode junciion or a
volfage in the circuil.

CAUTION

‘Turn tesi circuit power off and discharge all capacitors before attempling in-
cireyit resistance measurements.,

2-43, Continuity

2-44.  Audibly confinmed continuity measurements may be made using any of the
resistance or conductance ranges. The 2 k) range is recommendedg 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 wone
switches on and/or off.
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In4
Es o ) Ru

& Ea 4

Ay
AMMETER SHUNT

Ry = Load resistance + Source resistance

in = Measured current (dispiay reading in mA}

Ep = Burden voltage {calculated}, i.e., Display reading
g ; _READING _

expressed as a % of full-scale {100 x FULL—SCALE}

times full-scale burden voltage for selected range. See

Table. MAXIMLIM
RANGE BURDEN VOLTAGE
2 mA to 200 mA 1 0.3v
2000 mA g.av

current error due o Burden Voltage

Eg
IN % = 100 X e
Eg - Eg
Em Xt
Eg -Eg

Example: Eg = 14V, R = 8Q, 134 = 1497 mA,
1497

= B { o
Eg = 100 x 5000 x 3.8 {from Tabie)
74.9% X 0.8 = 0.674V
674 674
Error in % =100 BT = 100 = 5.06%
14 - 874 13.328

increase dispiayed current by 5.06% {¢ obtain true current.

Errorin mA — 874 x 1497 _ 1008 _ 45 pma
14 - 674 13.326

Increase gisplayed current by 78 mA 1o obtain irue current,

2-20

Figure 2-12. Current Measurement Error Caleulations
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Table 2-3. Voitage/Current Capability of Resistance Ranges

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

26 MO +800 mV +0.12 pA

2000 kKQ +200 my 4012 ph

200 k0 800 mV +12 pA

20 k(2 +200 mV +12 A

2 k0 -8 1.1V +4.0 mA

20002 +55 my +0.3 mA

2-45. latermitfent open or short circuits with 4 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 ¢ncountered when a measurement is
near the threshold of the selected range. The approximate thresholds for the continuity

ranges are as follws:

RANGE

200 nS
2 mS

20 M1
2000 k{1
258 k(1
W0
2k}
2000

THRESHOLD

G006 kilohms
110 chms
900 kilohms
900 kilohms
9 kilohms
$ kilohms
114 ohms
360 chms

2-21/2-22
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Section 3

Theory of Operation

3-1, INTRODUCTION
3.2, This section of the manual contains an overall functional deseription followed by a
block diagram analysis of the 80218, A detailed schematic of the 80218 appears in Section 7,

3.3, QVERALL FUNCTIONAL DESCRIPTION

14, The Modsl 80218 as shown in Figure 3-1, is a band-held six function digital
multimeter. 1t features a total of 24 measurement ranges {dc volts-five, ac volts-five, chms-
six, dc mA-four; ac mA-four), audible contiruity & high contrast, easy-to-read, 3-1/2-
digit, liquid crystal display; tong battery life (up te 200 hours); and overload protection for
all ranges.

3-8, Operation centers around a custom LSt chip, Ui, which contains a dual slope a/d
converter and a display driver, Peripherals to Ul include range and function switches,
input signal conditioners, and the display. When an input signal is applied to the 80218, it
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 de input fevel (0.2 to +0.2V dc) is presented to the a/d converter,

3-6. Timing for the overall operation of the ajd converter is derived from an external
guartz crystal whose frequency is a multiple of the focal line frequency. This allows the
conditioned dc input data {0 be integrated overa 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 '

1-10. The entire analogo-digital conversicn process is accomplished by a single custom
A/ D Converter and Display Driver 1C, UL The IC employs the dual slope method ofa/d
~ conversion, and requires a series of external components to establisk the basic timing and
reference levels required for operation. These include an integrating capacitor, an
autozero capacitor, and a fiying capacitor {for applying a reference level of either
polarity). Since the power consumed for display aperation is very low, the a/d converter
IC aiso contains the latches, decoders, and drivers required for the display.
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Figure 3-1. Model 80218 Simplified Block Diagram
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3-11. The digital control portion of the 2/ d conversion process is an internal function of
U8, and is keved 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 cyele.

3-12. A simplified circult 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 a complete
measurement cycle are also included in the figure.

3-13.  Any given measurement cycle performed by the a/d converter can be divided into
three conseculive time perieds, autezero {AZ), integrate (INTEG), and read. Both
autozero and integrate are fised time periods whose lengths are muitiples 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 vaiue of the voltage is determined by
counting the number of clack 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 comparater would also go to zero. However,
input-offset-voltage errors accumulate in the amplifier loop, and appear at the
comparator output as an error voliage. This error is impressed across the AZ capacitor
where it is stored for the remainder of the measurement ¢ycle. The stored level is used to
provide offset voltage correction during the integrate and read periods.

3-15. Theintegrate period begins at the end of the autozero peried. As the period begins,
the AZ switch opens and the INTEG switch closes. This applies the unknown input voilage
to the input of the a/d converter. The voltage is buffered and passed onto the integrator to
determine the charge rate (siope) on the INTEG capacitor. By theend of the fixed integrate
pericd the capacitor is charged to a level proportional to the unknown input voltage. This
voliage Is translated to & 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 1o the originai autozerc level

3-16.  As the read period begins, the INTEG switch opensand the readswitch closes, This
applies a known reference voltage to the input of the a/d converter, The polarity of this
voltage is autematically 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 eqgual
1o the initial starting point (autozero leveD), 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 meagirement cycle begins at the end of the
read period. At the same time the counter is released for operation by transferring s
contents (previous measurement value) to a series of latches. This stored data 1s then
decoded and buffered before being used for driving the liguid crystal display.
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3-18. Input Signal Conditioners

3-19.  The a/d converter requires two externaily supplied input voltages to complete a
measurement ¢yele, One 15 a reference voltage and the other is an unknown dc voltage
within the range of -0.2 to +0.2V de. If the function being measured is other than & de
voltage within the £0.2 range, itmust be scaled and/ or conditioned before being presented
to the a/d converter. For example, higher de levels must be divided; ac inputs must be
divided, rectified, and (iltered; and resistance and current inputs must be scaled and
converied 1o de voltage levels. The followmng paragraphs describe the input signal
conditioners used for each of the 80218 measurement functions. The descriptions are
iilustrated by Figure 3-3.

3-20. VOLTAGE MEASUREMENT

3-21. Both the ac and dc veliage ranges use an over-voltage-protected, 10 ML) input
divider as shown in View A Under normal conditions, assumiing & de input level on the
proper range, the divideroutput is a -0.2 to +0,2V de signal and is an exact {power-ol-10}
ratio of the input signal, If the VAC function isselected, the divider output is ac coupled to
an active [uli-wave rectifier whose de output is calibrated to equal the rms level of the ac
input. The conditioned signal for the selected function (V ac or ¥ de) 18 then passed
through a filter before being presented to the ajd converter as the unknown input.

3-22. CURRENT MEASUREMENT

1.2% Current measurements are made usinga fuse protected, swilchable, four-terminal
current shunt (0.18, 1€}, 10{1, or 10041 to perform the current-to-voltage conversion
required by the a/d converter, See View B. The voltage {1 R} drop produced across the
selected shunt may be either ac or de depending upon 1he selected function, mA ACor md
DIC. I the input current is deand thede function is selected, the § R drop is passed through
a low-pass filter and presented as the unknown input to theafd converter. However, if the
input current is ac and the AC function is selected, the 1 R drop is rectified by the ac
converter before going to the low-pass {ilter. In either event thea/d converter receives a de
inputvoliage proportional to the current passing through the selected shuni.

3.24. RESISTANCE MEASUREMENTS

1.25,  Resistance measurements are mde usinga ratio technigue asshown in Figure 3-3C.
When the {1 [unction 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 valves s equal to the ratio of their
respective vatiage drops. Therefore, since the value of one resistor is known, the vatue 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 afd converter,

3.26. Overali operation of the ajd converter duringa resigtance measurcment is basically
as described eariier in this section, with one exception. The reference voltage present
during a voltage meagurement 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-2 direct indication of the value of the unknowsn.

3.27. CONTINUITY MEASUREMENTS
3.28. Continuity is a measurement feature thal supplemenis the resistance and
conductance measurement functions. The featwre is enabled when the V{1 and the

3-6
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AC/DC function switches are both pressed in, When a measurement is made, continuity s
indicated by an audible tone. No tone indicates an open circuit or a circuit resistance above
the threshold of the range selected.

3-29. The continuity circuit consists of a comparator, a one-shot, and a tone generator.
See Figure 3-3D. During a measurement, R pull-up and ¥ source develop a voltage across
the measured resistance, The comparater compares this voltage against an internai 100
mY shreshold reference. i the input voltage is greater than the 100 mV threshold
reference, the tone generator is not enabled, a no-coatinuity indication. Conversely, an
indication of less than 100 mV causes the comparator (o enable the tone generator which
emits an audible continuity indication.

3-30. Since the values of V source and R puli-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:

V source THRESHOLD

RANGE R puil-up (VOLTS) RESISTANCE
200 0 4 kilohms 1.2 volts 360 ohms
2 kit 3 kilohms 2.8 voils 110 chms
2 mS 3 kilohms 2.8 volts 110 chms
20 k(3 100 kilohms 1.2 volts 9 kilohms
200 k2 {00 kilohms 1.2 volts 9 kilohms
2000 kG {0 kilohms 1.2 volts 900 kilohms
20 MO 10 Lilohms 1.2 volts - 900 kilohms
200 nS 10 kilohms 1.2 volts 00 kilohms

3-31. Exiremely short changes in a continuity condition (intermittent open or short
circuits) are deteeted by the one-shot and the appropriate indication is maintained for
approximately 200 ms. This pulse stretehing effect ensures that a reliable audio tone i
generated for continuity changes as short as 30 us
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A Message From

_ John Fluke Mig. Co., inc.

Some semiconductors and custem I1Cs can be

damaged by eiectrosiatic discharge during

hangfing. This notice explaing how you can

MisiMize the chances of cestroying such devices

by:

1. Knowing that thers 15 a problam

2. Learning the Juidelines for handfing them

3. Using the prosedires. and packaging and
bench techniques that are recommernded,

The Static Sensitive (S.5 )devices are dentifiedin the Fluke technical manua parts fist withthe symhol

The foliowing nractices shouid be followeg to minimize damage to 8.5 deviees,

3. DISCHARGE FERSONAL STAT!IC
BEFORE HANDLING DEVICES

ToOMINIMIZE HANDLUING

2. KEEP PaRTS |N CRIGINAL CONTAINERS
UNTH. READY FOR USE, 4. HANDLE $.5. DEVICES BY THE 8any



5. USE ANTI-STATIC CONTAINERS FOR
HANDLING AND TRANSPORT

6. DO NOT SLIDE 8.8, DEVICES OVER
ANY SURFACE

7. AVOID PLASTIC, VINYL AND STYRGFGAM
iN WORK AREA

80218

8. HANDLE S.5. DEVICES ONLY AT A
STATIC-FRAEE WORK STATION

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

10, - ONLY GROUNDED TiP SOLDERING
IRONS S3HOUILD BE USED.

Anti-static bags, for storing 8.8, devices or pebs
with these devices on tham, can be ordered fram the
John Fluke Mfg. Co., inc.. See section §inany Fiuke
1echnical manual for ordering instructions. Use the
following part numbers when ordering these speciai
bags.

John Fluke

Part No. Bag Size
453522 67 x 8"
453530 BT x 12"
453548 16" x 247
454025 127 %15
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Section 4
Maintenance

WARNING
THESE SERVICING INSTRUCTIONS ARE FOR USE BY QUALIFIED
PERSONNEL ONLY. TO AVOID ELECTRIC SHOCK, DO NOY PERFORM
ANY SERVICING OTHER THAN THAT CONTAINED IN THE OPERATING
INSTRUCTIONS UNLESS YOU ARE QUALIFIED TO DO 80.

4-1, INTROBUCTION

4.2, ‘This section of the manual contains maintenance information for the Model 8021B.
This includes service information, general maintenance, performance test, calibration and
troubleshooting. The performance test is recommended as an aceeptarice test when the
unit is first received, and later asa preventive maintenance tool to verify proper instrument
operation. A 2-year calibration cycle 18 recommended to maintain the specifications given
in Section | of this manual. The test equipment required for both the performance test and
calibration is lsted in Table 4-1. If the recommended equipment is not availabie,
instruments having equivaient specifications may be used,

4-3. SERVICE INFORMATION
4-4. The 8021B is warranted for a period of 2 years upon delivery to the original
purchaser, Conditions of the warranty are given at the rear of this manual.

4-5. Malfunctions that oecur within the fimits of the warranty will be corrected at no
charge. Simply mail the instrument (postpaid) to your nearest authorized {(in-warranty)
Fluke Technica} Service Center, A complete list of service centers are provided at the rear
of this manuel. Dated proof-of-purchase will 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 peried. Contact your nearest authorized Fluke
Technical Service Center for a cost quotation.

4-7, GENERAL INFORMATION
4-8.  Access Information
NOTE
To aveid contaminating the pch with oil from the fingers, handle it by the
edges or wear gloves. If the pch does become contaminated, refer to the
clegning procedure given later in this section.

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

INSTRUMENT RECOMBENDED
TYPE REQUIRED CHARACTERISTICS MODEL
PREFERRED
DMM Calibrator [ John Fluke 5100A family John Fiuke
Models

5100A, 5101A, 5162A

ALTERNATE

AC Calibrator

DC Caiibrator

DC Current
Calibrator

fDecade
Resistor or
Individual
Resistors

Voltage Range: 0 to 750V ac
Frequency Range: 100 to 450 Mz
10.25%

Voltage Accuracy: 100 to 450 Mz
+0.1%

Voitage Range: 0 to 1000V dc
Accuracy: +0.025%

Current Range: 2 mA t¢ 2A
Accuracy: +£0.2%

Resistance Values: 1900, 1.8k0, 19
kQ, 190 kQ2, 1.9 MQ, and 10 M1
Accuracy: £0.025%

Power Rating: 21/8 watt

John Fiuke Models
5200A and 5215A

John Fiuke Model
343A )

Jonhn Fluke Moded
382A

ES| Model DB62

4-9. BACKUP FUSE {F2) AND CALIBRATION ACCESS
Use the following procedure to access the 8021B calibration adjusiments.

4-10.

1. Set the power switeh to OFF.

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

3. Open the battery compartment, and disconnect the batiery.

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

5. 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.

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

411,
412,

COMPONENT/PCB ACCESS
Use the following pracedure to remove the Main PCB Assembly from the case:

1. Complete the calibration access procedure,

42




3. Remaove the screw from the shield.

80218

3. Using your index finger, Jift the lower right-hand corner of the peb. When the
peb is freed, pulf it to the right until it clears the shelf under the push buftons, and

then lift up.

4. To reassembie the 80218, logically reverse this procedure.

NOTE

When installing the pcb, rouse the battery-clip wires behind the post on the
lefi-hand side of the bottom case, and thread the batrery-clip through the
battery-cover opening. Also make surethat the removabie plastic lip that
resides beneath the range switch push buttons is properly installed in the
bottom case. The green power switch cap should also be moutted on the
power switch.

s AC CAL

!

s DG CAL

?

SHIELD

S

Figure 4-1. Calibration Adjustment Locations
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4-13. DISPLAY ACCESS
4-14. Refer to Figure 4-2 and the following procedure to remove/replace the LCD
assembly:

L. Remove the Main PCR Assembly using the PCB access procedure,

2. Place your thumbs on either side of the display lens ang carefully push the jeng
cut of the LCD bracket.

3. Turn the L.CD bracket upside down and gentiy tap jt against your palm. The
LCD should falf u:. ’ .

NOTE

When instatling the LCD make certain that its flar surface is facing our and
its connector paitern is on top of and makes contgey with the flexible layered
connector. The layered connector ends, the LCD edge connections, arel the
PCB edge connections must be thoroughty clegned and free of particies 1o
assure proper display operation.

4-15. LSt (U1) ACCESS .
4-16.  Use the following procedure to ‘emove/replace the A/ D Converter and Display
Driver 1C, Uy

L. Remove the peb assembly using the component/peh access procedure,

—

DISPLAY (ENS

= CONNECTOR
FATTERN

LAYERED
CONNECTOR

LCD MOUNTING
BRACKET

Figure 4-2. LCD Display Assembly

4nd
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4-18.
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2. On the bottom of the peb locate and remove the two Phillips screws from the
display assembiy.

3. LHt the display assembly from the peb to expose Ul

CAUTICON

U1 is a MOS device and s subject to damage by static discharge. Observe the
precautions given fater in this section under troubleshooting hefore
attemptling to remove or replace U1.

4. Usea screw driver or a reasonable substitute to rock (by prying up on eachend
of the IO) the 1C out of it socket.

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

Cleaning
CAUTION

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

CAUTION

Do notallow the liquid crystal display to get wetl. Remove the Display Assembily
before washing the pcb and do not install it untii the peb has been fully dried.

Clean the front panel and case with a mild selution 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). Drywith clean, dry air at low pressure, and then bake at 50 to 60°C (124-140°T}
for 24 hours.

4-19.

4-20.

Batiery/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. THE BACKUP FUSE REPLACEMENT
PROCEDURE MUST BE PERFORMED BY QUALIFIED SERVICE
PERSONNEL ONLY, USE ONLY THE RECOMMENDED FUSE TYPE FOR
REPLACEMENT.

Refer to Section 2 of this manual for battery and main fuse (FI) replacement

procedure, Use the following procedure to replace the backup fuse (F2):

i. Complete the Backup Fuseand Calibration Access procedure located earlierin
this section.

4-5
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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 8021B performance with the list of
specifications given in Section | 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 befere 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, replace 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 aif display digits and
segments!

1. Select the £ function and the 20 k0 range. Thedisplay should be blanked with
the exception of the overrange indicator ¢ 1) in the keft hand colums and a decimal
point in the center of the display.

2. Connecta Decade Resistor between the V/{and COMMON input terminals.
3. Set the Decade Resistor to 10 kit and verify & display of 10.00 13 digits,

4. Sequentially increase the resistance in .11 k) steps and verify the operation of
cach digit and its segments.

5. Disconnect the Decade Resistor at the input terminals, and select the 2600 k0
range, A decimal point should not be displayed,

6. Sequentially select the 200, 20 and 2 k0 range. The decimal point should
appear in the tenths, hundredths, and thousandths position, respectively.

4-27. Resistance Test

4-28. The operation and accuracy of the resistance ranges are tested in the following
procedure:

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

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

48



Table 4-2. Resistance Checks

80216

JOHN FLUKE
o 5100A/5101A/51024 DECADE RESISTOR
Ef RANGE -
o _ INPUT DISPLAY INPUT DISPLAY
RESISTANCE | READING |RESISTANCE] READING
1 J2000 Short 00.0 to 0.2 Short. 00.0to 602
2 j2k0 Short 0.000 to 5.001 Short 0.000 to 0.001
3 2000 1002 99.4 t0 100.6 1900 189.1 to 190.9
4 |2k0 1 ki) 0.997 to 1.003 1.9 k0 1.885 to 1.806
5 120 kQ 10 k2 89.87 to 10.03 18 k2 18.95 to 19.05
8 |200kQ 100 k02 89.7 to 100.3 196 k(2 189.5 to 180.5
7 2000 kO 1000 k) 980 to 1020 1900 kQ 1881 to 1939
8 20 MG 10 MQ 9.80 10 10.20 10 MO 8.80 to 10.20
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 £ function and 2 k{) range.
2. Connect the test leads to the COMMON and V/ {2 terminals.
3. Depress the AC/DC switch to activate the audible tone.
4. Momentarily short the test leads together and observe that the tore sounds.
WARNING
THE LOCAL LINE VOLTAGE iS USED IN THE FOLLOWING STEP. BE
CAREFUL NOT TO TOUCH THE PROBE TIPS WITH FINGERS OR ALLOW
THE 120V AC RECEPTACLE TO BECOME SHORTED.
5. At a convienient 120 VAC receptacle, insert test leads as if to measure 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 de

voltage ranges.

WARNING

CONNECT THE GROUND/COMMON/LOW SIRE OF THE VOLTAGE
CALIBRATOR TO COMMON ON THE 80218.

I, Set the DC Caiibrator for a zero volt output.
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2. Connect the DC Calibrator output to the V{{t and COMMON input terminals
of the 8021R (calibrator ground/commeon/iow to 80218 COMMON).

3. With reference to Table 4-3, select the 8021 B voltage range given in step |, and
set the DC Calibrator output to the corresponding 802 1B input voltage. Verify that

the display reading is within the limits shown,

4. Execute and verify steps 2 through 7 of Table 4-3, using the proceduse
described in step 3.

Table 4-3. DC Voitage Checks

STEP VOLTAGE INPUT DISPLAY
RANGE VOLTAGE, DC READING
1 200 mv +180.0 mV 189.4 to 190.6
2 200 mV -180.0 mV -189.4 {0 ~190.8
3 2V o.0v -001 to .001
4 2v +1.9v 1.894 to 1.908
g 20V +19V 18.94 to 18.06
6 200V +190V 189.4 to 190.6
7 1000V +1000V 887 o 1003
4-33. AC Voitage Test
4-32. The ac voitage 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 8021B. '

f.  Set the AC Caiibrator for a zero volt ac output,

2. Connect the AC Calibrator output to the V/ Q2 and COMMON input terminals
for the 8021B (caiibrator ground/common/low to §021B COMMON),

3. With reference to Table 4-4, select the 8021B voltage range given in step
1, and set the AC Calibrator output to the corresponding 8021B inpuf voitage
and frequency. Verify that the display reading is within the Hmits shown.

4. Execute and verify steps 2 through 7 of Table 4-4, using the procedure
described in step 3.
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Table 4-4. AC Voltage Test

STER VOLTAGE - INPUT DISPLAY
RANGE VOLTAGE | FREQ. READING
1 200 mv Short - (0.0 t0 00.2
2 200 my 180 mV 100 Hz 188.4 10 181.6
3 200 mVv 19 my 100 Hz 18.7 10 18.3
4 v 19v . 100 Hz 1.884 to 1.916
5 20V 19v 100 Hz' 18.84 to 19.18
8 200V 190V 100 Hz 188.4 10 1916
7 750V 750V 400 Hz 741 1 759
if the atternaie testequipment listed in Table 4-1 isused, the Input
Frequency in step 7 shoutd be 100 Hz. All other factors of step 7
are the same.

4-35. DC Current Test :
4.36. The following procedure is used to check the operation and accuracy of the de
current ranges: - ’

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

2. Connect the output of the DC Current Calibrator to the mA and COMMON
input terminals on the 80218,

3. With reference to Table 4-5, select the 8021B current range indicated instep 1,
and set the DC Current Calibrator output to provide the corresponding 86218
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.

Table 4-5, DC Current (mA) Checks

STEP CURRENT INPUT i DISPLAY
RANGE CURRENT, DC READING
1 2 mA +1.8 mA 1.880 {0 1.820
2 20 mA ~18 mA -18.80 10 -19.20°
3 200 mA +180 mA 188.0 to 182.0
4 2000 mA +1865 mA 1880 to 1820

4-37. CALIBRATION :

4-38. Under normal operating conditions, the 8021 B should be calibrated once every two
years to maintain the specifications given in Section | of this manual. H instrument repairs
have been made or if the unif fails the performance test, immediate calibration is indicated.
Equipment reguired for calibration is given in Table 4-1. H the necessary equipment is not
available, your nearest authorized Fluke Technical Service Center wiil be happy to help. A.
list of these service centers, as well as shipping mformation, is given at the back of this
manual.

49



80218

4-39.

4-40.

441,

Use the following procedure to calibrate the 8021B:

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 1o stabilize for ar least 30 minutes before calibration begins.

1. Remove the top cover from the 8021 B using the access procedure given earlier
in this section.

2. Set the 802iB power switch to ON and select the 200 mV DC range.

3. Setihe output of the DC Calibrator to +190.0 mV and connect it to the 8021 B
input terminals; + to V/ (), and - to COMMON,

4. Adjust the DC CAL pot (R5), s shown in Figure 4-1, for a display of 190.0 or
190.1. (Use & piastic adjustment toof or a plastic screw driver for aif adjustments.)

5. Discon.ncct the DC Calibrator from the 8021IB input terminals.
6. Select the 200 mV AC range on the 8021B.

7. Setthe output of the AC Calibrator to 190 mV at 100 Hz, and connect it to the
80218 input terminals; V/ 3 and COMMON.

8. Adjust the AC CAL pot {Ré) for a display of 190.0 {an occasionai flash of %1
digit is acceptabie).

9. Execute the performance test given earlier to ensure that all fixed range
resistors and other non-adjustable components are eperating within their specified
limits. :

TROUBLESHOOTING
CAUTION

Statie discharge can damage MOS components contained in the 86218,

When troubleshooting or repairing the 8021B use the precautions listed on the

Static Awareness sheet to prevent damage from static discharge. Never remove, instai or
otherwise connect or disconnect components without first setting the 8021 B power switch
to OFF.

4-42,
guide

A troubleshooting guide for the 8021B is given in Table 4-6. To properly use the
complete the performance test given ecarlier in this section and note any

discrepancies. Then locate the heading of the procedure in question in the Test and
Symptom colemn (Table 4-6), Under that heading isolate the symptom that spproximates
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
ir Section 3 and the schematic diagram in Section 7.

4-10
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Tabie 4-6. Troubleshooting Guide

TEST AND SYMPTOHM

POSSIBLE CAUSE

INITIAL FROCEDURE
BT is displayed when unit is turned
on. ’
Dispiay blank.
DISPLAY TEST
One or more segments will not light

through entire test.

{Jecade inoperative or ¢he or more
segments always lit.

improper decimal point indication.

Mirus sign improperly displayed.

Dispiay lit but does not respond to
changes in inpul.

RESISTANCE TEST

Displayed reading is out of.

tolerance on ai least one but not all
ranges.

Readings are noisy on all ranges.

Readings are out of tolerance on
high ohms. '

Residual reading with test leads
open

CONTINUITY TEST
Tone doesn’t sound when test leads
are shorted.

DC VOLTAGE TEST
Dispiay reading is cut of tolerance
on 200 mV range.

Low battery, Q3, U2, U1, Li7, UB. (See
aiso operating notefor A1 accessory.}

Pead batiery, power switch, VR2
shorted, i1, battery connector.
Display interconnect, display, or A/
Converter U1.

Ut,

Range switches, Z8, U2, or display.
{Check signals at U2-to isolate.)

L.

Reference VR1, crystal Y1, A/D

Converter U1.

Range resistor Z1.

Thermistor RT1, R2 open.

RJ1, RJ2, AJ3, RJ4 damaged from
severe pverload.

PCH is contaminated (see cleaning
progedure, Section 4.)

$1G, S8B, AR20, U290, LS, Board
interconnection, defective test lead,
test lead in mA jack.

Cut of calibration {DC), Vref (YR1) in
error, 22, U1, 81,

4-11
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Table 4-6. Troubieshooting Guide {cont)

TEST AND SYMPTOM

POSSIBLE CAUSE

Readings are out of tolsrance on all
ranges except 200 mV,

CGnly 200 mV range works - other
ranges read 000,

AC VOL.TAGE TEST
Disptayed reading is out of
tolerance on 200 mV range.

Only 200 mV range works - other
ranges read 000,

Readings are out of tolerance on all
ranges except 200 mv,

DC CURRENT TEST
Input does not affect display. -

Displayed reading is out of

tolerance on one or more ranges.
CALIBRATION

LC CAl. pot at limit.

AC CAL pot at limit.

Range resistor 71, 23, 74.

A2 - fusible resistor open,

Out of calibration {AC}, AC converter
defective, ART.

A2 - fusible resistor open.

21,23, 24, ART1.

Fuse F1 and/or F2 open, CR1, CR2.

It 2600 mA and 200 mA ranges are
okay, Z3 is defective. Otherwise Z4 is
defective.

VR1, Z2, or R5.

Z5, CR3, CR4, RY, ART, dc calibration
incorrect.
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Section 5
List of Replaceable Parts

5-1. INTRODUCTION

5-2. This section contains an illustrated parts breakdowr 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 fisted by
reference designation. Each listed part is shown in an accompanying ilustration.

$-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
iist.)

5. Manufactarer’s Part Number,
6. Total Quantity per assembly or component.

7. Recommended Quantity: This entry indicates the recommended number of
spare paris necessary to support oz to five instruments for a period of two years,
This list presumes an avaiiability of common electronic parts at the maintenance
site, For maintenance for one year or more at an isolated site, it is recommended
that at feast ong of cach assembly in the instrument be stocked, In the case of
opiional 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. HMOW TO OBTAIN PARTS

5-§. Components may be ordered directly from the manufacturer by using the
manufacturer’s part number, or from the John Fluke Mig. Co., Inc. factory or authorized
representative by using the FLUKE STOCK NUMBER. la the event the part you order

&1
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has been replaced by a new or improved part, the replacement will be accompanied by an
. explanatory note and instalation instructions if necessary.

3-6. To ensure prompt and efficient handling of your order, inciude the following
information.

1. Quantity

2. FLUKE Stock Num.bcr

3. Description

4. Reference Designation

5. Printed Circuit Board Part Number

6. lnstrument Model and Serial Number
CAUTION

indicated devices are subject to damage by static discharge.
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Table 5-1. 8021B Finai Assembly
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Table 5-1. 8021B Final Assembly (cont)
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Figure 5-1. 8021B Final Assembly
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Tabie 5-2. A1 Main PCB Assembly
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Table 5-2. A1 Main PCB Assembly (cont}
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Table 5-2. A1 Main PCB Assembiy (cont)
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See Table 5-1

CAUTION
SUBJECT TO DAMAGE BY 8022B-1801
STATIC ELECTRICITY

Figure 5-2. A1 Main PCB Assembly
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Table 5-3. A2 Annunciator PCB Assembly
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SUBJECT TO DAMAGE BY
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8020B-1602

Figure 5-3. A2 Annunciator PCB Assembly
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Table 5-4. Federal Supply Codes for Manutacturers

01121
Atlen-Bradley Co.
Witwatkee, Wisconsin

{2738

Repiaces 18725

RCA - Solid State Oiv,
Samerville, New Jersey

04713

Motorola Inc. .
Semiconducior Group
Phaenix, Arizona

05277
Westinghouse Electriec Corp.

 Bamiconductor Division

Youngwood, Pennsylvania

07263

Fairchild Camera & Instrument Corp.

Semiconductor Division
Mountain View, California

aroto
Replaced by 15818

09214

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

09922
Burndy Corp.
Norwalk, Connecticut

12040
National Semiconductor Corp.
Danbury, Connegticut

14049
Semtech Corp,
Newbury Park, Catifornia

15818

Tetedyne Semiconductors
Formerly Amelco Semiconductor
Mountain View, Catifornia

18735
Volironics Corp.
Hanover, New Jersey

19647
Caddock Electronics inc.
Riverside, California

22526

DuPont, E! DeNemours & Co, Inc.
Berg Electronics Div.

New Cumberland, Pennsyivania

30035
Joi Industries inc.
Garden Grove, California

50187 .
Midwest Components [nc;
Muskegon, Mississippi

51404

Coming Glass Works

Medical & Scientific Instruments
Medfield, Maryiand

51406
Murata Corporation of America
Marietta, Georgia

82763
Stettner-Trush inc.
Cazenovia, New York

56289
Sprague Electric Co.
North Adams, Massachusetts

71400

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

71590

Centrelab Electronics
Div. of Globe Union inc.
Mitwaukee, Wisconsin

72136
Etectro Muotive Mfg. Co,
Florenge, South Carolina

72982
Erie Technical Produgts Inc.
Erie, Pennsylvania

73445
Amperex Electronic Corp.
Hicksvilie, New York

7538
Littiefuse inc.
Des Plaines, ikinois

512
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Table 5-4. Federal Supply Codes for Manufacturers (cont)

78727 84411

C - W industries TRW Electronic Components
Warminster, Pennsylvania TRW Capacitors
Qgaliala, Nebraska
80031
Mepgo/Electra Corp. 89538
Morristown, New Jersey John Fluke Manufacturing Co.. Inc.

Everett, Washington

5-13/5-14
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Figure 8-1. 8022B Accessories {cont}
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8-9. CURRENT TRANSFORMER {801-600)

6-10. Introduction

6-1i. The Mode] 801-600 extends the maximum 2A ac current measuring capability of
the instrument up to a maximum of 600 amps. A clamp-on transformer designed into the
prebe allows measurements to be made without breaking the circuit under test. In use, the
cutrent carrying conductor being measured serves as the transformer’s primary, while the
801-600 serves as the secondary. Because of a high efficiency, quadrature type of winding,
wire size and location of the conductar within the transformer jaws do not affect accuracy
of the current measurement.

§-12. Specifications

RANGE ... e f to 600A ac

ACCURACY ........oooviool.. 235

FREQUENCY RESPONSE ...... 30 Mz to 1 kHz, 10 kHz typical
DIVISION RATIO .. ..o, .. [009:1

INSULATION . ................. 5kY

MAXIMUM CONDUCTOR SIZE  2-inch diameter

8-13. HIGH VOLTAGE PROBE {80K-5)

8-14, introduciion

6-15. The 80K-6 is a high voliage probe designed to extend the voltage measuring
capability of an ac/dc voltmeter to 6000 volis. A 1000: 1 voltage divider provides the probe
with a high input impedance. The divider also provides high accuracy when used with a
voltmieter having a 10 megohm inputimpedance. A molded plastic body houses the divider
and protects the user from the voltage being measured.

6-18, Specifications

VOLTAGE RANGE ............. 010 6 kV, de or peak ac
INPUT IMPEDANCE ........... 75 megohms nominal
DIVISIONRATIO .............. 1000: §
ACCURACY
DCtwo300Hz ... .oouien... +i%
S00Hzto L kHe .............. =207,
Above TkHz ... . ... ... ... Cutput reading falls. Typically, -30% at 10 kHzx.

§-17. HIGH YOLTAGE PROBE (BOK-40)

8-18. Infroduction

618, The Model 80K.40 extends the voltage measurement capabiiity of the instrument
up to 40 kV. internally, the probe coatains a special 1000:1 resistive divider. Metal-film
resistors with matched temperature coefficients comprise the divider, and provide the
probe with its excellent accuracy and stability characteristics. Also, an unusually high
input impedance (1000 M{)) minimizes circuit loading, and thereby contributes 1o
measurement accuracy.

6-20. Specilications

VOLTAGE RANGE ............. 1 k¥ to 40 kV dc or peak ac, 28 kY rms ac
INPUT RESISTANCE ........... 1000 M
DIVISION RATIO .............. 1000:1

6-4
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ACCURACY DC(OVERALL)Y ... 20 kV to 30 kV £2% (calthrated at 25 kV)
UPPER LIMIT ... ... u.ts Changes linearly from 2% at 30 kV to 4% at 40 kV
LOWER LIMIT ... as Changes tinearly from 205 at 20 kV to 4% at i kV

ACCURACY AC{OVERALL} ... 5% at 60 Hz

§-21. HIGH FREQUENCY PROBE (83RF)

6-22. Introduction

6-23. TheB3IRF Probe cxtends the frequency range of the DMM’s voliage measurement
capability to include 100 kHz to 100 MHz inputs from .25 to 30V rms, The probe operates
in conjunction with the instrument’s dc voltage ranges, and provides a de cutput that i
calibrated 10 be equivalent to the rms value of a sinewave input.

§-24. Specifications

FREQUENCY RESPONSE ...... +1 dBfrem 100 kHz to 100 MHz (relative to ac/de
transfer ratio)

AC-TO-DC TRANSFER RATIO RMS input DC Gutput

(23 £5°C) (100 kHz)
0.25 - 0.5V 0.25 - 6.5V £1.5 dB
0.5 - 2.0V (3.5 -2.0V +0.5 4B

: 2.0 - 30V 2.0-30V +1.048

EXTENDED FREQUENCY

RESPONSE .. .. i Useful for relative readings from 20 kHz to 250
MHz.

RESPONSE .. ...oiiiiiviveanns Respends to peak value of inpui; calibrated to
read the rms value of a sine wave.

VOLTAGE RANGE ... ........ .25 to 30V dc

MAXIMUM DCINPUT ... L 200V dc

TEMPERATURE COEFFICIENT

@ to I°C, 28 16 S0°F) .......... +0.1 of ac-to-dec transfer ratio specifications per
°C

INPUT CAPACITANCE ......... <5 pF

6-26. HIGH FREQUENCY PROBE (85RF)}

§-26. Introduction :

6-27. 'The Model 85RF High Freguency Probe allows measurements over a frequency
range of 100 kHr to 500 MHz from .25V to 30V rms. 1t operates in conjunction with the
DM M’s de voltage ranges, and provides a de output that is calibrated to be equivalent to
the rms value of a sinewave input.

8-28. Specifications
FREQUENCY RESPONSE

100 kHz to 100 MHz ... ....... 0548
100 MHz 10 200 MHz ... L. 10 dB
200 MHz te 300 MHz ..o .ol +3.0 dB
EXTENDED FREQUENCY
RESPONSE ... .civeiiiiniennn. Usefui for relative readings from 20 kHz to 700
MHz.
RESPONSE ... it Responds to peak value of input; calibrated to

read rms value of a sine wave.
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VOLTAGE RANGE ............. 0.25V de to 30V rms
MAXIMUM DCINPUT ......... 200V de

INPUT CAPACITANCE ......... <5 pF

AC-TO-DC TRANSFER RATIO |, 13l

RATIO ACCURACY ............ 0.5 dB at 10 MHz

§-29. BATTERY ELIMINATOR (A81)

6-30. The A8} Battery Eliminator converts the 86218 from battery to ac-line operation.
It is available in a variety of line-power configurazions, as shown in Table 6-1. When
connected to the 8021B it effectively removes and replaces the output of the 80218 battery.
The battery does not need to be removed from the circuit.

WARNING

DO NOT SUBSTITUTE ACALCULATOR TYPE BATTERY ELIMINATOR FOR
THE A81. THESE UNITS DO NOT PROVIDE THE PROTECTION
NECESSARY FOR COMMON MODE MEASUREMENTS UP TO 500V DC.
ALWAYS USE THE MODEL A1 FOR AC-LINE OPERATION.

NOTE

The “BT” indicator may come on when using the A81. This does not affect
- the operation of the 8021 B.

8-31. CURRENT SHUNT (804-10)

6-32. infroduction

6-33. The Modet 303-10 Current Shunt extends the current measuring capability of the
DDMM to 10 amps continuous (20 amps for perieds not exceeding one minute} de to 10
kHz at an accuracy of +0.25% in excess of the voltmeter ACCUracy.

Table 8-1. AB1 Model vs Input Power

MODEL NO. INPUT POWER
AB1-100 100V ac £10%, 48 to 62 Hz
A81-1158 115V ac +10%, 48 to 62 Hz

AB81-230-1 230V ac £10%, 48 to 62 Hz (U.S. type plug)
AB1-230 230V ac =10%, 48 t0 82 Hz (European type plug)

6-6
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6-34. Specifications :
SHUNT ........... e 16 amps at 106 mV

ACCURACY (18°C 1o 28°C)

DCtol0kHz ... +().256

Hy kHz-100 kHz ool Rising to | dB at 100 kHz typical
TEMPERATURE COEFFICIENT  0.005%/°C
INDUCTANCE ... .. ... 8.3 nH in series w/0.01{ shunt
OVERLOAD .................., Upto one minute at 20A with a 1/4 duty cycle for

recovery after currents between 10A and 20A

CONNECTS TO ..., 3/4 inch center banana jacks
CONNECTORS ...t 3-way binding posts (red and black)

§-35. AC/DC CURRENT PROBE (Y¥8100)

6-36. introduction

6-37. The Fluke Y8100 AC/DC Current Probe is a clamp-on probe that is used with a
voltmeter, muitimeter, or oscilfoscope toread de, ac, or composite {ac on de) currents. The
jaws on the Y8100 are designed to clamp around conductors up to 3/4 inch in diameter,
The pistol shape allows safe, easy, one-hand operation when making current
measurement. The Model Y8100 probe ig battery powered with size AA cells. It measures
current to 200A dc or ac rms vsing almost any voltmeter. Two ranges, 20A and 200A,
produce a 2V output at full-range current.

6-38. Specifications

RANGES ... .. ... .o il 20A acor de
200A ac or de
RATED OUTPUT ... ... ... 2V at full range
ACCURACY
DCto200 Hz ........... ... ... +29% of range
W Hzto L kHz .............. <10GA add 13% reading -
>[00A add +6% reading
CALIBRATICN CYCLE ,........ I year
FREQUENCY RESPONSE ...... de to 1.0 kHz
RECOMMENDED LOAD ....... Z3.0 kY
TEMPERATURE RANGE ....,.. +15°C 1o +35°C; for specified accuracy -10°C to
+36°C; storage and operation at reduced
accuracy.
HEATING LIMITATION ........ Prolenged operation above 200A acor 1 kHz can

cause damage to the Y8100.
WORKING VOLTAGE RATING |, Core to output; 600V dc or 480V ac maximum
output to ground; 42V dc or 30V ac

APERTURE SIZE .. ... 314" (19 mm) diameter

SIZE-OVERALL ................ 9" x 4-1/27 x 1-7/167 (230 mm x 115 mm % 37 mm)
WEIGHT .. ... 4 ounces (0.4 kg). with batteries

POWER ... ... . .. Battery, four AA ceils

BATTERY LIFE ................ Alkaline-20 hours continuous
6-39. AC CURRENT TRANSFORMER (Y8101)
6-40. iIntroduction

6-41. The Model Y8101 (Figure 6-1) is a small clamp-on current transformer designed to
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extend the current measuring capability of an ac current meter up to 130 amperes. A
clamp-on ¢oil designed into the probe allows measurements to be made without bresking
the circuit under test. This coil serves as the secondary of a 1:1000 transformer. The
current-carrying conductor being measured serves as the primary.

6-42. Specifications

CURRENT RANGE ............. 2A 1o ESCA

ACCURACY, (48 Hz TO 10 kHzy . £2%, 10A to 150A
8%, 2A 10 H0A

DIVISION RATIO ... ........... H00: |

WORKING VOLTAGE ......... B0V ac rms maximum
INSULATION DIELECTRIC 3 kY rims
WITHSTAND VOLTAGE ....... 71167 (111 cm)

MAXIMUM CONDUCTOR SIZE

6-43. SAFETY DESIGNED TEST LEAD SET (Y8132)

6-44. This test lead set is equivalent to the set originally supplied with the 8021B
multimeter. The set includes ene red and one black test lead. Each probe has an anti-slip
showlder near the test tip and is connected to the muitimeter via a safety-designed
shrouded banana connector. This set will fit John Fluke instruments with safety-designed
input jacks.

6-45. DELUXE TEST LEAD SET (Y8134}

6-46. The YR134 is a deluxe test lead set. The attachments provided aliow
interecnnection with a wide variety of leads and electronic compeonents. Included in the kit
are:

[, Two test leads (onered and one black). The Y8134 leads have shrouded banana
connectors on each end.

2. Two test probes

3. Two insulated alligator clips
4. Two spade lugs

3. One squeeze hook

6. One test lead pouch

7. One instruction sheet

8-47. SLIM FLEX TEST LEAD SET (Y8140} :

6-48. The Y8140 Test Lead Set (Figure 6-1) consists of one red and one black 60-inch
(1.52 meter) test Jead, each with a standard banana plugon one end and an extendable tip
probe on the other end. The flexible metallic tip conductor may be extended up to 2-1/2
inches. and is insulated to within 1710 of an inch of its tip. This insulation reduces the
chance of creating an inadvertent short circuit while using the probes in their extended
configuration, Iniended primarily for measuring voltages, the Y8140 leads may also be
used for measuring modest curfents.

‘&8
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Section 7
Schematic Diagrams
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Appendix A

Manual Change and Backdating
Information

INTRODUCTION

This appendix contains information necessary to backdate the manuai to conform with
earlier pch configuations, To identify the configuration of the pebs used in your
instrument, refer to the revision letter {marked in ink) on the component side of each pcb
asserbly, 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 pch assembly. These changes are
documented on a supplemental change/errata sheet which, when applicable, is inserted at
the front of the manual,

OLDER INSTRUMENTS
To backdate this manual to conferm with an earlier assembly revision level, perform the
changes indicated in Table A-1.

CHANGES
There are no backdating changes at this printing, All pcb assemblies are documented at
their original revision level.

Tabie A-1. Manual Status and Backdating Information

Aef Fluke * Yo atlapt manual to eetlier rev configurations perform ehanges

o Or Assembly Part | in desending order (by no.), ending with changs under desired rev letter
P Name No. |- |aleleiojE|Fia|n]six]eim|nir
Al BIAMN PCR ASSEMBLY 813076 » | X

ANNUNCIATOR PCB

A2 | ASSEMBLY

613943 [ ¢ (X

* X = The PCH revision lavals documented in this mancal.
&35 These reviston letters wers never used in the instrument,
—= Mo revision letrer on the PCB.
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WARRANTY

Notwithstanding any provision of any agresment the lofiowing warranty is sxclusive:

The JOHN FLUKE MFG. CO. ING., warrants sach instrument is manufactures to be free from defects in materiat and
workmanship under normal use and service for the parled of 2 years from date of purchase. This warranty exténds only
to the arignat purchaser This warranty snall not apply o fuses, disposable batteries {rechargable typs batteries are
warranted for 80 daysi, or any product or parts which have beer subject to misuse, neglect, accident, or abnormal
senditions of operabions.,

in the event of faillure of a product covered by this warranty, John Fluke Mig. Go. Inc.. wilt repair and caliprate an
instrument refurned to an authoriz service Facility wittin 2 vears from date of purchese, provided the warrantor's
examinanon discloses o is salisfaction that the produst was dafective. The werranior may, atits option, repiace the
progduct in siew of repart With regard to any instrument returned within 2 years of the original purchase, said repairs or
replacement wilb be made witkout eharge 1f the faliute has been caused by misuse, neglect, accident, or abrormal
conditions of operations. repairs will be billed at a nominat cost. in such case, an estimate wiil be substituted betore
work is started, ©f requested

THE FOREGOING WARRANTY IS IN LIEU OF ALL OTHER WARRANTIES, EXPARESS OR IMPLIED.
INGLUDING 83U NOT LIMITTED TO ANY iMPLIED WARRANTY OF MERCHANTABILITY, FITNESS,
GR ADECQUALY FOR ANY PARTICULAR PURPOSE OR USE. JOHN FLUKE MFG. COLINC., SHALL
NOT BE LIABLE FOR ANY SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES, WHETHER IN
CONTRACT, TORT, OR QTHERWISE.

if any failure ocours, the foltowing steps should be takem
1. Notily the JOHN FLUKE MFG, CO.ING., or nearest ServicetacHity, giving full details of the difficlity, and
inctuge tne model numoer, type number, and sefial rumber. On receipt of this inlormation. service dald, or

stupping instructions wiil be forwarded to yau,

2 O oreceint of sh
rrade gt the Service §

snipping instructions, forward the instrumeant, transportation prapaid, Repairs wilt be
v and the instrument returned, tranaportation prepaid.

SHIPPING TO MANUFACTURER FOR REPAIR OR ADJUSTMENT

Adl shupments of JOHN FLUKE MFG. CO. ING., instrumernts shouid pe made via United Parcet Service of “Best Way"
prepaid. The mnstrument should be shippad in the original packing carton; or if it is not available, use any suitadle
siner that w5 rigid and of adequate sive. and surrounded with at teast four inches of exceisior or similiar shack-
apsorng matenal, ’

CLAM FOR DAMAGE i SHIPMENT TO ORIGINAL PURCHASER

The instrument shoult be thoroughly inspected immediately upon original delivery o purchaser. All matenal in the
container shoulid be checked againgt the enctosed packing list. The manufacturerwilt not be responsibie for shortages
against the packing sheet uniess notifled immediately. 1 the mstrument is damagad in any way, aclaim shostd ba Blad
with the carsier immediately. {To obtain a guotation to repair shipment damage, contact tha nearast Fluke Technical
Center.) Final clairm and negoflations with the carrier must be completed by the customer,

The JOHN FLUKE MFG. GO ING., will be happy to answer all applications or use guestions, which wili enhance your
use of thie instroment, Please address your regquests or correspondence ta: JORN FLUKE WG CO. NG, P.O. BOX
58090, EVERETT, WASHINGTON 38206, ATTN: Sales Depl, For European Customers: Fluke (Hoiland) BV, PO, Box
5083, 5004 EB, Tiburyg, The Natherlands.

“For Eurgpean customers, Alr Freight prepaid.

Jdohn Fiuke Mtg. Co. inc., F.0, Box C2080, Everelt, Washington 58206

Rev. /81



AK, Anchorage
Harry Lang 4 Assacites
71 sillcrest Orve X303
Anchorage, AK B9803
[907) 27574
AL. Huntevilie
JoAn Fluke Mg, So. bne
3322 Memonal Parkway
Huntsville. AL 3580%
{205] 881-6230
(404} 3563224 LAtianta}
AZ, Tumpe
Jdoha Fluke Mip Go, dac
2125 §. a81A Staot
Sure HM
Tempe. AZ R5RA2
1602} 967-A774
(602} 7909881 {Tucebat
CA, Las Angeies
Jnhp Fiuke Mg
20902 So
Carsan,
{213) 538-300 o
1718y 762449
€A, Santa Clare
sonn Fluke MY
2300 Walsh Ave
Santa Ciara, A 85050
(@08} 757055
€A, Tustin
Juh ke Mg, Ga., ing
15445 Red HIst Ave., Suita
Tuste 2680
(T14) B38-5863
(734 #25-1254 {San Diegal
€0, Bosver
Johin Figke Mg Ce., lac
1885 South Cuehet St #4
Denver. GO 80231
{305} M 2eE
LT, Honterd
Jone Flike Mg, Co. fig,
124 pebren Ave,
Glastonbury, CT 06033
(303 $33-0777

U.S. SALES OFFICES for all Fluke products

¥, Orando
iohn Fliska Mig. Coulnc
240 N. Farn Craek Aug
Ortanan, £L 32563
1305} B 268

HI, Hanotuty
EMC Corpormson
2419 Laakena 1.
FHonoiyh, 4 36839
(B08) £36-1138

A, lowa City
Junn Floke Mig. Co., ine
1027 Hulveood Slvd,, #309
sown Crly. 1A 52240
(319 G54 2001

I, Chicage
Josn Fluxe Mg, Go., 1ne
1409 Hicks Sgnd
flolling Meadaws, iL 60085
3535 298-0R%0

1N, indianapotis
Jahe Ehike Wig. Co., Ing.
S6t(l Crawlordsustia Ad
Suite #G2
Iecinapalis, 1N 4G22
(317) 244-2450

KA, Kanane Clly
Jonn Fiuke Mig. Co, ing
ASS0 West 1IN &Y
Suile 130
Shawnen Mission, KA 56211
(913} 361-3650

AA, Burlinglan
Joha Fiuke Mig Co., ne
25 "B" Strest
Buriington MASS
(B17] 2734674

MO, Rockviile
Jotn Fiuke Mg, Go., inc
5B40 Fishars Lare
Hocsvite, MO 20852
{307} TTG15F0
{301} 792-TO60 [Baltenore)

i, Detrott
Ju Fluke dig. Co., ine
13955 Farmungton Ad.
Livoraa, M1 48158
(B SRR

WH, Minnoapotis
Jukn Fuke Mig. Co., ine.
TITE West 147t Sireat
Sub 196
Apole Vakey, MN 86528
817} 452-6400

0, 5+ Loul
John Fluke Mig. Co., inc.
J0G Broowes Dn, Suie 108
Hagadwood, MO BIKZ
(314) T1-3388

HE, Gresnsnore
ot Fluke Mfg. Co o
1310 Beaman Place
Greemnary. NG 27308
1918} 273-1618

B, Paramye
Joha Foke MG Do ine.
PO Box 520
Wes 75 Century Road
Baramus, M 02852
(201} 262-9550

NB, Athuguerque
dohm Firke Mg Co., g
1408 Alarade Drive N,
AdtLguergue. MM BT130
(536 26Y-E4F1

NY, Rogheater
Jghn Elgke Mig, Co, lac
4518 Cidwe Aoad
Rochesiar NY 14622
(718 766 1400

OH, Cleveland
Jonn Eluke Mig. Ca., toc
HBAD Froeway Girgle
Midrlluburg Heghis. OH 44130
1216} 2342540

O, Paylon
Jofin Flka Mfg, Co.. Inc.
4756 Fishburg Rd.
Lapwen, O 45474
{5+3) 233-2238

OR, Porttand
Jobhr Fluke Mg, Ge., inc.
18363 5 W, Springhiaid Lane
Afota, OR 97007
{583) BRR- L4
£4, Philadetphla
John Fluke Mtg Co, ino
1976 West Bth Ave., Sure M
King of Prissas, A 19506
(R18) ¥BS 4040
(412} 265171 [Bitshurgh)
TX, Auntin
Jofn Fiuke Mig. Co.. .
111 W, Andersan Lane
Subte 213
X BTN
{512} 47E-9901
5121 340-2621 {San Antonio)
TX, Dot
Jahr Fluke Wig. Ca., ine
14400 Midwey Road
Daftas, TX 75234
(214) 232-3440

TX, Hourion
Jotn Fiuke Mig. Co., Inc.
1014 Wist Roae, Suite 210
Houston, TR 77055
€713} 6837813

UT, Sail Lake Cliy
John Fluke 8fg. Co.. Inc
782 Bast 4525 Stroat
Sandy, UT 84070
{8013 566-4864

W, Seartle
dobn Fluke Mig. Co., ine.
75 Industry Lrive
Seatite, WA GH1RE
[208) 575-4786

For more Indormation on FluRe products or Seles Cilices you may dial {800) £26-0381 toli-free in moeat of L15.
From Alaska. Hawai, or Washington, phone (206} 774-2481. From other countries phone (206) Y74-2386.
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