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WARRANTY

Nomitbstanding any provision of ary agreement the following warranty 55 exclusive:

The JOHN FLUKE MFG. CQ | INC .. warrants each imstrument it manufactures 1o be free from defects in material and
workmanship under normal use and service for the period of 1-year from date of purchase. This warranty extends onty
1o the oniginal purchaser. This warranty shall not apply 1o tuses. disposable batteries {rechargeable type batterigs are
warranted for 90-gays). or any product or parts which have been subject to misuse. negiect. accident, or abnormai
conditions of operations.

in the event of failure of a product covered by this warranty, John Fluke Mig. Co.. inc., will repair and caliprate an
instrument returned to an authorized Saervice Facility within 1 year of the original purchase. provided the warrantors
examination discioses o its satisfaction that the product was defective. The warrantor may, al its option. replace the
product in lieu of repair. With regard to any instrument returned within 1 year of the ariginal purchase. sast repairs or
reptacement will be made without charge. If the failure nas been caused by misuse. neglect. accident, or abnormal
conditions of operations, repairs wili be billed at a nominal cost. In such case, an estimate will be submitied betore
work is started. if requested

THE FOREGOING WARRANTY 15 IN LIEU OF ALL OTHER WARRANTIES. EXPRESS OR iMPLIED,
INCLUDING BUT NOT LIMITED TO ANY IMPLIED WARRANTY OF MERCHANTABILITY, FITNESS,
OR ADEQUACY FOR ANY PARTICULAR PURPOSE OR USE JOHN FLUKE MEG. CO . INC.. SHALL
NOT BE LIABLE FOR ANY SPECIAL. INCIDENTAL. OR CONSEQUENTIAL DAMAGES, WHETHER IN
CONTRACT, TORT, OB OTHERWISE

i any fallure occurs, the foliowing sieps should be laken:

1 Nobfy the JOHN FLUKE MFG. CO., INC., or nearest Service facility, giving full details of the difficuity, and
nciude the model number, type number, and seriai number. On receipt of this mfarmation, service dala. or
shipping instructions will be forwarded o you

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

SHIPPING TO MANUFACTURER FOR REPAIR OR ADJUSTMENT

Afl shipments of JOHN FLUKE MFG. CO . INC., instruments shoult be made via United Parcel Service or "BestWay™'
prepaid. The instrument should be shipped in the original packing carton: or # it is no! avaiabie, use any suitable
container thatisrigid and ot adequate size. If a substitute container is used, the instrument should be wrapped inpaper
and surrounded with at least four inches of excelsior or siinilar shock-absorbing material

CLAIM FOR DAMAGE IN SHIPMENT TO CRIGIMAL PURCHASER

The instrument should be thoroughly inspected immediately upon origina! delivery 1o purchaser. Al materaiin the
comainer should be checked agains! the enciosed packing list. The manufacturer will not be responsibie forshortages
agamst the packing sheet uniess notified immediately. I the instrurment is damaged in any way, a ciaim shouid be filed
with the carrier immediately. (To obtain a quotation to repair shipment damage, contact the nearsst Fluke Technical
Center.) Final claim and negotiat:ons with the carrier must be compieted by the customer

The JOHN FLUKE MFG. CO. INC, will be happy to answer all applications or use guestions, which wiii enhance Your
use of this instrument. Please address your requests or carrespondence to: JOHN FLUKE MFG. CO.. INC.. P.0O. BOX
CO000. EVERETT. WASHINGTON 88208 ATTN Sales Dept For European Customers Fluke {Hollard) 8 V. P Q Box
8053, 5004 EB. Tithurg, The Netherlands

*For European customers, Air Freight prepaid

John Fiuke Mig. Co,, Inc., P.O. Box C90%0, Everelt, Washington 98206

Rev. 6/81




CURRENT (A)

. Select range.
2. Set AL/DC switch out
" tor OC, in for AC.
3. Push both switches AT
THE SAME TIME to
select CURRENT function.
4. £nsure ali other switches are out,
. Connect test leads as shown,

w

WARKING
TO AV0ID ELECTAICAL SHOCK ARD/OR INSTRUMENT DAMARE, DBSERVE THE
FOLLOWING MAXIRUM LIMITS WHEN MEASURING CURRENT:

e A

+
Y e ) )
Tt eliret
; Y
500V

“Protacied by 2A/250V fuse and JA/600V hackup fuse.

6. Connect the test probes to the circuit being measured and read the
measurad value gn the display.

{May be used with V, A, 0,
or - functions)

RELATIVE (REL)

1. Take desired measurement

{exampie shows a3.50V voltage /’ m 1
measurement has been taken j 35— U_\

and dispiayed).
Press [_REL | tp store the next
measured value as relative
referance (display becomes /77 T REL
( mnnn
UL LY
350
LA
and the original measurement
valle is reestabtlished.
@ Only one relative reference may be stored at a time, Storage of a
reference removes any references previously stored.

™

zero aad the REL indicator is
dispiayed), The stored reference
is subtracted from subsequent
measurements.

@ To cancel the relative
reference, again press [ REL | .
The REL indicator disappears
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REMOVE [RPUT SIGNAL AHD TEST LEADS FROM BOBZA HIPUT TERMINALS
BEFORE OPERING THE BATTERY COMPARTMENT DR OTHERWISE ACCERSING OR
TGUCHING THE FUSE AND/OR BATTERY, BG NOT OPERATE THE INSTRUMENT
UNLESS BATTERY COVER IS IN PLAGE AND FULLY SLOSED.

VOLTAGE (V)

. Select range.

2. Set AC/DC switch sut
for BG, in tor AC.

3. Push switch in to
select VOLTAGE funclion.

4. Ensure all other switches
are out.

5. Connect test lzads as shown

WARNIKG
T3 AVGID ELECTRISAL SHOCK AHD/OR INSTHUMENT DAMAGE, OBSERVE THE
FOLLOWING MAXIMUM LIMITS WHEN MEASURING VOLTAGE:

750¥ACT
rwmmvm'-'—l
f 1 f SOMMON | Vo ]
O LA
s o
500V

i

"Protection on 200 mV range allows 20 sec max for overload above
300V,

“Brotection on 200 mV and 2V ranges allow 20 sec max for overicad
above 300V,

6. Connect the test probes to the circuit being measured and read the
measured value on the display. )

HIGH EMPEDANCE DC VOLTAGE {7 1y >1000 MOy
1. Select the 200 mV or 2V range.

2. Set the AC/DC switeh out for DC.

3. Ensure all other switches are out fincluding both function switchas).
4. Follow steps 5 and 6 as listed above.



RESISTANCE (Q) A
Yo T
=

. Salect range”

. Push switch in tor
RESISTANCE function.

. Ensure ali other switches are oul,
{AG/DC switch can be in or ouf).

4. Ensure that the devices being

measyred comam no electrical

[T S

5. Connect test !eaﬁs as shown,

WARMNING
TG AVDIl ELECTRICAL SHOCK AND/OR INSTRUMENT DAMAGE, CBIERVE THE
FOLLOWING MAXIMUM LIMITS WHEN MEASURING RESISTANCE:

QVERLOAD PROTECTION
I 500V ——1

f T '_“; f_m e !
i

§. Connect the test feads to the circuit being measured and read the
measurad value on the gisplay.

“To sefectautoranging k(1, push in both the M and 20001 switches AT

THE SAME TIME. N
8 The 2000, 2 k0, 20 k0, and 200 k rangaes are "low power ghms”
ranges that can be used to measure resistance values connegted in
parallel with silicen junctions (auteranging M{2 and autsranging k0
will tura on silicen junctions).

BiﬂBE TEST {-pr]

. Push switch in for DIODE TEST (same switch as for RESISTANCE
functmn).
2. Pushin the two range switches marked with the diede symbol ¢ AT
THE SAME TIME.
3, Connect the test probes as shown abeve for the RESISTANCE
functign.
4 Connect the test probes to Terward bias the diode as shown below,

j!
f | Typicai reading for forward
| ﬂ 3 3 | biased silicon dipds.
. LMWM_J

Reverse the test probes to back bias the giode as shown balow:

| ;’_ 1 Overrange will be dis-
E f iy i played provided parallel
e | resistors are >2kQ.

# Displayed value is the forward voltage {2V range}.

CONTINUITY (>4 )]

-

_ Select the RESISTANGE function and desired range (detection
shreshold is <10% of rangs for fixed ranges, <20 k2 for MQ range, -
<200 for autoranging k).

L F”"M
2. i visyal continuity indication|is ] e “
desired, press e fLw '

it gudible continuity indication ; o

is desired, press (s n again: [ |
[
Ty

(Press v+ again to disable j |

both): I ‘

[ &)

. Connect the test leads as shown for the RESISTANCE function.
, Ensura that the device being measured containg no electrical energy,
including charged capacitors,

p-.

WAANING
0 AV(HG ELECTRICAL SHOEK ANL/OR INSTRUMENT DAMAGE, OBSERVE THE
EGLLOWING MAXIMUM LIS WHEN MEASURING CONTIRUITY:

GVERLOAD PROTECTION
- 500Y

FMCGDAMGNWM¥ . ’“ va )

5. Connect the est probes to the circuit being measured. Continuity
petween the test ieads will cause the bar to appear on the display and
the audible tone to sound (it enabied).

A —

%‘vlk ‘E“l\ ll‘l

FUSE CHECK [The A input sontains two fuses.}

1. Select the RESISTANCE fuactien and the 2 kO range.
2. Touch the red test probe to the A input jack so that the VO inputand
the A input are shorted together.

® if the display reads 1000 +.0100 kO, both fuses are gaod. If the
display reads Gl ene or bath need raplacement.

BATTERY/FUSE TYPES
MAIN FUSE: 2A/250V Typs AGX? [inside batlery compariment}.
BACKUP FUSE: 3A/800V Type BBS-3 [inside instrument case].
Caution
Repiasamant of backup fuse by qualitiad parsennal oaly. See Instructlan
manual,
BATTERY: 9V carbon-zine or alkaline NEGA Type #1804,
® BT appears gn display when aporoximately 20% of battery life remains.
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8062A

Section 1
Introduction and Specifications

1-1. INTRODUCTICN

Your John Fluke Model 8062A is a handheld, microcomputer-based 4-1/2 digit
multimeter that is ideally suited for use in the field, laboratory, shop or home.
The 8062A has features that have become accepted standards for quality
handheid multimeters, as well as some new features that have not been offered
before in a handheld multimeter. New features include the following:

& True rms measurementis for ac signals up to 30 kHz.

° Resistance measurements up to 300 M{1.

8 Ability to store any input signal as an offset or relative reference value.
Other features include:

® FUNCTIONS:

Standard DMM measurement functions, such as ac and dc volts and ac
and dc current, as well as resistance, continuity, and diode test.

s _RANGES:
Leading zero suppression.
Automatic polarity.
Overrange indication.
Protection from overloads and transients up to 6 kV.

Dual-siope integration a/d conversion to ensure noise-free
measurements.

Autoranging M) resistance range (to 300 M), as well as four fixed
resistance ranges from 2000 to 200 k£

1-1



3062A

® OPERATOR CONVENIENCE:

4-1/2 digit Liquid Crystal Display.

Software-controiled self-test routines for quick verification of internal
circuitry and operation.

@ POWER:

170 hours of continuous operation can be expected from a 9V alkaline
battery (NEDA 1604). '

Low battery voltage is automatically detected and displayed. The low
battery indication, BT, appears on the display when about 209 of the
battery life remains,

Ordinary line operation is possible using a Fluke Model A81 Battery

Eliminator (refer to Section 6 for a description).

A full line of accessories is available to enhance the capabilities of the 8062A.

The accessories are listed in Table 1-1 and described in Section 6.

i-2. SPECIFICATIONS

The specifications for the 8062A are listed in Table 1-2.

Tabie 1-1. 8062A Accessories

MODEL NO.* DESCRIPTION

AB1 Battery Eliminator

C-90 Vinyl Carrying Case

80T-150C Temperature Probe °C

80T-150F Temperature Probe °F

801-600 Current Transformer 2" jaws

80K-6 High Voltage Probe (6 kV)

80K-40 High Voltage Probe {40 kV)

80J-10 Current Shunt

83RF High Frequency Probe {100 MKz}

85RF High Frequency Probe {500 MHz)
*BNC, banana plug, phone and phono adapters are also available as acces-
sories and are listed in Section &.

1-2
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Table 1-2. 80624 Specifications

ELECTRICAL

The following specifications are based on a one-year calibration cycle, an
operating temperature of 18 to 28°C (64 to 82°F) and a relative humidity not
exceeding 90%.

DC Volitage
ACCURACY
RANGE
' RESOLUTION +{% of reading + no. of digits)
200 mV L0t my 0.05% + 2
2V A my '
20V 1my
200V 16 mv 0.07% + 2
1000 V 100 mV
RESPONSE TIME ........ 1 second maximum, to rated accuracy
within selected range.
INPUT IMPEDANCE ..., 10 MQ shunted by <100 pf
NORMAL MODE NOISE
REJECTION .............. =60 db at 50 Hz or 60 Hz
COMMON MODE NOISE
REJECTION .............. >120 dB at de¢, >80 dB at 50 Hz and
80 Mz (1 k) imbalance)
OVERLOAD
PROTECTION ............ 1000V dc or peak ac continuous, except

20 seconds maximum on 200 mV and 2V
ranges above 300V dc or rms.

DC Volitage, High Impedance Mode

All specifications are the same as for the dc voltage mode except the fol-
lowing {only 200 mV and 2V ranges are available):

ACCURACY
RANGE RESOLUTION
soLutio +{% of reading + no. of digits)
200 mv L1 my 0
o\ 1 mv 0.06% + 2

INPUT IMPEDANCE ...... >1000 MQ, typically >10,000 MQ
QOVERLOAD
PROTECTION ............ 300V dc or rms continuous, 20 seconds

maximum 300V to 1000V dc¢ or peak ac,

1-3
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Table 1-2. 8062A Specifications {cont)

AC Voliage (True RMS, AC-Coupled)

BANGES ................. 200 mv, 2V, 20V, 200V, 750V
ACCURACY .............. +(% of reading + no. of digits). See
table below:
INPUT RESO- RANGE 20 Hz 10] 45 Hz to | 500 Hz to {10 kHz to
VOLTAGE|LUTION 45 Hz | 500 Hz 10 kHz 30 kHz
10.0 to
160,99 my | 01 MV | 200 mV
0.5% 1%
+20 -+40
'10‘3’0%’ amv | 2V
1.9999 1% | 05%
1.000 to +10 +10
19,969V 1mv 20V
‘ 5% 5%
+20 +40
10.00 1o
199.99Y i0mv 200V
100.0 to o
49,9V 1%--10
100 mV | 750V
500.0V to o
750.0V 2%+10
1 k[}-iz
INPUT IMPEDANCE ...... 10 MQ shunted by <100 pF
COMMON MODE NOISE
REJECTION .............. >80 dB at 50 Hz and 60 Hz (1 k{
. imbalance)
CREST FACTOR RANGE . 1:1 to 3:1
RESPONSE TIME ........ Five seconds maximum to rated accuracy
within selected range, 12 seconds to rated
accuracy from an overioad,
OVERLOAD
PROTECTION ............ 750V rms or 1000V peak continuous except

20 seconds maximum on the 200 mV range
above 300V rms or 300V dc. Input not to
exceed a voli-hertz product of 1x107 {for
example, 200V at 50 kHz).

1-4



8062A

Table 1-2. 8062A Speciilcations {cont)

Resistance
RANGES ................. 2000, 2 k1, 20 k3, 200 k), auto-
ranging M. The MQ range extends from
0001 MQ to 300 MQY in three autoranged
ranges. Upscale range changes are made
at 2 MQ and 20 MQ. Downscale range
changes are made at 19 M} and 1.8 M)
ACCURACY .............. T{% of reading + no. of digits). See table
below,
FULL- OPEN
RANGE RESO- ACCURACY SCALE| MAX [CIRCLHT
LUTION VOLT-| CUR- | VOLT-
AGE RENT AGE
20000 0.010 (0.1%+2+.020) <1.1 mA| <4.8V
2 k0 0.10 {0.1%+2) <250 mV <150 pA
20 k2 10N (0.1%+2) <15 pA | <1.5V
200 kO 100 {0.1%-+2) <1.5 pA
0-1.9998) 1000 (0.2%+2)
MO
2-198.99
S 25%+3
MQ MO 10 k02 (0.25%+3) <25V | <25 uAl <25V
20-89.9 MO 100 k0 {1%+3)
100-300 MO 1 MQQ 42%+3)
AUTORANGING! 0.10
KQ TO
1 k) {.20%+2) <1.0 mA

RESPONSE TIME

OVERLOAD
PROTECTION

.. Two seconds maximum to rated accuracy

.. 500V dc or rms ac for all ranges.

for all ranges except MQ. For MQ), 8 seconds
maximum.

1-5
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Table 1-2. 80624 Specifications {cont)

Continuity
RANGES ................. All resistance ranges
THRESHOLD ............. Nominally <560% of range (for exampie,
<1000} in the 20002 range) for 20001, 2 k0, 20
k(}, 200 kf2 ranges. Nominaily <100 kQ in
MQ range and <100} in autoranging k.
DISPLAY INDICATION ... Horizontal bar across the top of the dispiay
and/or 2.667 kHz tone. Indication is present
for a minimum of 200 ms.
RESPONSE TIME . ....... 50 us maximum (10 us typical)
OVERLOAD
PROTECTION ............ 500V dc or rms ac
Diode Test
RANGE .................. 2V
TEST CURRENT ......... 1 mA (+10%)
ACCURACY .............. £{0.06% of reading + 2 digits)
RESPONSE TIME ........ 1 secend maximum
QOVERLOAD
PROTECTION ............ 500V de¢ or rms ac
DC Current
RANGE RESOLUTION ACCURACY BURDEN
*(% of reading + no. of digits)] VOLTAGE
200 uA 01 uA 3V maximum
2 mA I 077 0.3% + 2 3V maximum
20 mA 1 uA 3V maximum
200 mA 10 uA 0 3V maximum
2000 mA 100 pA 0.7%+2 9V maximum
OVERLQAD
PROTECTION ............ 2A/250V fuse (operator replaceable) in
series with 3A/600V fuse (service per-
sonnel replaceable).

1-6




Tabie 1-2. B082A Specifications (cont)

AC Current (True RMS Responding, AC-Coupled
ACCURACY .............. +(% of reading + no. of digits). See
table below:
INPUT RESO- RANG 20 Mz 45 Hz 3 kHz 10 kHz
CURRENTILUTION E to 45 Hz| to 3 kHz | to 10 kHz |to 30 kHz
10 to .
199.99 A 0.01 Al 200 pA
dto 1%+10 1 0.75% 2% 2%
10999 mA | OT#A 1 2mA +10 +20 +40
1to
19.990 mA | THA | 20MA
110 to 1.5% 1%
199.99 ma | 1O#A 1200mA L g | 410
100 to
1999.9 mA 100 pA {2000 mA
BURDEN VOLTAGE ...... 0.3V rms maximum except 2000 mA
range, 0.8V rms maximum,
QVERLOAD
PROTECTION ............ 2A/250V fuse (operator replaceable) in
series with 3A/800V fuse (service per-
sonnel replaceable).
Relative
SELECTION .............. When the REL bution is pushed, the input
applied at that time is stored as a zero
Lo reference point. Subsequent readings
'_5‘:*;‘- indicate deviations {+] from the reference
Lo point.
ACCURACY ... ........... Error does not exceed the sum of the
errors ot the reference reading and
the subsequent reading,
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Table 1-2. 8062A Speclficatlons (cont)

GENERAL

Maximum Common Mode
Voltege ...................,

Display Update Rate ........
Display ....................

Display Annunclators .......

Weight .....................
Shock and Vibration ........

ENVIRONMENTAL
Operating Temperature .. ...
Siorage Temperature ... ...

Accuracy Temperature
Coefficlent .................

500V dc or ac rms

2.5 readings/second.

4% digit duplex LCD (19,999 count), teading
zero suppression, autopclarity.

BT (low battery indicator).

REL (relative function enabled).
-»4= and ] {continuity function
enabled), and e (bar indicates con-
tinuity detected).

Dual-slope converter

Single standard 9V battery (NEDA
1604), or Fluke A-81 Battery Eliminator
option available for 100, 115, or 230V ac
operation.

Typically 170 hours with an aikaline
battery. BT appears on display when
approximately 20% of battery life remains.

180 mm L x86mmWx45mmH (7.1" L. x 3.4"
W x 1.8" H)

41 kg (14.5 0z.)
MIL-T-28800B

0t 50°C
-35 to +60°C

0.1 x the applicabie accuracy specifi-
cation per °C (plus the initial 23°C
specification) for 0 to 18°C and 28 to
50°C.

010 80% R.H. from Qto +35°C, 0 to 70% from
35 to 50°C, except C to 70% R.H. for M2
range above 20 MQ.

1-8
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Section 2
Operating Instructions

2-1. INTRODUCTION

This section describes how to make measurements with your 8062A. Even
though you may have used a multimeter before, we suggest that you take the
time to read this material carefully so that you can take full advantage of the
wide variety of measurement functions offered by the 8062A,

2-2. UNPACKING YOUR INSTRUMENT

Your instrument was shipped with two test leads (one red and one black), a 9V
battery, and this manual. Check the shipment carefully and immediately contact
the place of purchase if anything is missing or damaged in shipment.

If reshipment is necessary, please use the original shipping container. If the
original container is not available, be sure that adequate protection is provided
to prevent damage during shipment. It is recommended that the instrument be
surrounded by at least three inches of shock-absorbing material in the shipping
container.

2-3. BATTERY INSTALLATION OR REPLACEMENT

The 8062A is designed to operate on a single, common, inexpensive 9V battery
(NEDA 1604). When youreceive the instrument, the battery will not be installed.
Once the battery is instalied, you can expect a typical operating life of up to 170
hours with an alkaline battery, or 80 hours with a carbon-zinc battery. When the
battery has exhausted about 80% of its useful life the BT indicator will appear at
the far left of the display. Your instrument will continue to operate properly for
at least 24 hours with an alkaline battery after BT first appears on the display.
The 8062A also may be operated from a standard ac power line outlet when used
with the optional A8 Battery Eliminator (refer to Section 6 for a description).
Use the following procedure to install or replace the battery:

WARNING

TO AVOID ELECTRICAL SHOCK, TURN OFF THE INSTRUMENT
AND REMOVE THE TEST LEADS AND ANY INPUT SIGNALS
BEFORE REPLACING THE BAYTERY.

2-1
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I, Set the 8062A power switch to OFF,

2. Remove test leads from external connections and from the 8062A
input terminals.

3. Turn the instrument over and use your thumbs to pry off the battery
cover as shown in Figure 2-1 (push cover down and then out).

4. Slide the battery out of the compartment as shown in Figure 2-2.

5. Carefully pull the battery clip free from the battery terminals (if
replacing the battery) and attach the new battery.

6. Slide the battery and its leads into the compartment and slide the
cover intc place.

USE THUMBS TO PUSH
BATTERY COVER DOWN
AND THEN QUT FROM
INSTRUMENT CASE

(S
BACKSIDE OF
BO62A

Figure 2-1. Removal of Battery Compartment Cover

FUSE IN CIRCUIT

k _ \7‘—— SPARE FUSE

Figure 2-2. Batlery Removal and Fuses |

You can measure the voltage of your battery by using the following procedure:

I. Select the dc voltage function and the 20V range.

2. Locate the opening for the battery eliminator jack on the right side of
the instrument to the right of the display. Touch the red {V{1S) probe tip
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to the side contact (not the center pin). Be sure you do not short the
battery by shorting the side contact to the center pin. Battery voltage
should be between 5.2V to 10V for proper operation. If the voltage is less,
the battery should be replaced.

2-4, FUSE REPLACEMENT

When you installed the battery, you probably noticed two fuses at the rightside
of the battery compartment (refer to Figure 2-2 or examine your instrument).
The fuse at the farrightis F1. Fuse F1, 2A/250V, protects the current input from
an input overload. The other fuse is a spare fuse for FI. When you purchase your
instrument, FI should be installed and the spare fuse should be in one of the two
slots next to it. The larger slotis for the American-style fuse, and the smaller slot
is for the European-style fuse (either style fuse fits in the installation
compartment).

If you need to replace F1, use the tip of a test lead to push the fuse forward from
the end and then up to release. Replace F1 with the appropriate 2A/250V fuse;
American-style: fast-acting, type AGX2, 1/4 x 17, John Fluke 376582;
European-style: 5 x 20 mm, John Fluke 460672,

There is another fuse, F2, 3A/600V, which also protects the current input, The
instrument cover must be removed to repiace F2. This procedure isdescribed in
Section 4 and should only be done by a person qualified to service the
instrument.

The following steps provide a quick and easy way to ckeck the condition of both
fuses Fl and F2:

I.  Select the resistance function and the 2 k{1 range.

2. Touch the red test lead tip to the A input jack so that the VS input
and the A input are shorted together.

3. If the display reads .1000 == .0100 kQ, both fuses are good.

4. I the display reads OL, one or both fuses need replacement.

2-5. PHYSICAL FEATURES

Before you begin using your 8062A, we suggest you take a few minutes to
familiarize yourself with the instrument. All of the externally accessibie features
are shown in Figure 2-3 and described in Table 2-1. The front panel and the
display are also described in the following paragraphs.

2-6. Front Panei

The front panel of the 8062A is designed to make function and range selection
easy. The symbols and colors on the panel indicate which switches to push or
buttons to press to select the function you want, Details are provided later with
the description of each function.

2-3
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Figure 2-3. Controls, indicators and Conneclors

Table 2-1. Controls, Indicators and Connectors

ITEM NAME FUNCTION
NO.
1 Battery Eliminator External input power connector foruse
Connector with the A81 Battery Eliminator
accessory.
2 Function Buttons: Push buttons that teggle on or toggle
we o REL oft the ‘secondary’ functions: visibie or
audible continuity, or relative. These
functions are selected In conjunction .
with the primary measurement
functions {see items 7 and 8).
3 Battery Compart- Cover forthe 9V battery and the current
ment and Cover fuse F1.
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Table 2-1. Controis, Indlcators and Conneciors (cont)

ITEM
NG.

NAME -

FUNCTION

VQ input
Connector

Protected test lead connecior used as
the high input for ali voltage,
resistance, and continuity measure-
ments. All fest lead connectors accept
standard or safety-designed banana
plugs.

COMMON input
Connactor

Protected test lead connector usad as
the low or common input for all
measurements,

A Input Connector

Protected test iead connector used as
the high input for current measure-
ments,

Function Switches:
AV.Q

Interiocked switches that are used in
conjunction with the input connsctors
to select the measurement functions.
Pushing one switch releases the other,
or both may be pushed together.

AC/DC Function
Switch

Push-on/push-off switch is usad to
select ac or dc for current or voltage
measurements. (Does not affect
selection of diode test or resistance
functions). '

Fange Switches

Interlocked switches that are used to
select ranges. Pushing a switch
selects the corresponding range and
reieases other switch depressions.
Also used 1o sslect conductancs and
the diode test.

16

Tiit Bail

A fotd-out stand. The bail may also
be removed (press in one of the legs
at the hinge of the ball) and rein-
serted from the top as a hook for
hanging the instrumsnt.

1

Power Switch

Slide switch for turning instrument
on or off.

12

Display

4% digit LCD display (18998 maximum)
with decimal point, minus sign, over-
range, continuity and relative indica-
tors.
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2-7. Display

The 8062A provides measurement results on the 4-1/2 digit LCD display (refer
to Figure 2-4 or your instrument). The decimal point is placed automatically.
Symbols in the upper portion of the display indicate when one of the secondary
functions is enabled. The measurement units are indicated by the range switch
that is pushed in. Leading zeroes are not displayed.

VISIBLE CONTINUITY
CONTINUITY ENABLED
INDIGIATOR AUDIBLE CONTINUITY
7/ ENABLED

"y

LOW BATTERY RELATIVE

INDICATOR FUNCTION
- 8 B B 8 o
N
] B 5 N

Figure 2-4. BU62A Display

If you are taking a measurement and the OL symbol appears on the display
(Figure 2-5), an overrange condition is indicated, meaning that the input is
higher than the range selected. You should select a higher range for the
measurement. The OL symbol does not necessarily mean that the instrument is
being exposed to a damaging input condition. For example, when measuring
resistance, an open input will cause OL to appear.

Hi

Flgure 2-5. Overrange Indicator

2-8. SIGNAL INPUT LIMITS
CAUTION

Exceeding the maximum input overlcad limits can damage your
instrument.

Before you begin to use your 8062A, it is important to note the maximum inputs
that may be applied to the instrument. Table 2-2 presents the maximum inputs
that are allowed for each function, range, and input terminal.

2-6
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WARNING

TO AVOID ELECTRICAL SHOCK AND/OR INSTRUMENT
DAMAGE, DO NOT CONNECT THE COMMON INPUT TERMINAL
TO ANY SOURCE MORE THANSOOYOLTS DC ORRMS AC ABOVE
EARTH GROUND. '

Table 2-2. Input Overload Limils

FUNCTION INPUT MAXIMUM INPUT LIMIT
TERMINALS
AC Voltage v and {750V rms or 1000V peak continuous

COMMON [except 20 seconds maximum on the
200 mV range above 300V dc oracrms.

DC Voltage v and 1000V de¢ or peak ac continuous except
COMMON |20 seconds maximum on the 200 mV
and 2V ranges above 300V dcoracrms.

AC or DC Current Aand [2A maximum, fuse protected to
COMMON 600V dc or ac rms.

Aesistance,

Diode Test, vV and

and Continuity COMMON 500V dc or ac rms

2-9. OPERATION

The following paragraphs describe the power-on self-test, and how to operate
your 8062A in each of the seven primary functions or the two secondary
functions.

2-10. Power-On Self-Test

To turn on your instrument, locate the green switch on the left side of the
instrument and slide it forward. Whenever you turn on the instrument, the
8062A automatically performs a self-test to make sure the display and the
microcomputer are functioning properly. If everything is functioning properly,
all the LCD segments in the display will turn on (Figure 2-4). After about onc or
two seconds, the display wili go blank briefly before responding to switch
selections.

If the LCD segments do not all turn on during the self-test, or if the instrument
does not clear the display after the test and then respond to switch seiections,
something is probably wrong with the instrument. Try the test again, and if it
fails, have a qualified person refer to Section 4. If there is no display when you
turn on the instrument, check the battery and battery connections. You will find
that if you turn off your instrument and then immediately turn it back on, a
random assortment of LCD segments may be displayed. This is normal. After
about a second the instrument should turn on all the LCD segments as usual
during the self-test.

2-7
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YOLTAGE (V)

1. Select a range. ———— e

2. Set AC/DC switch
out for DC, in for AC

3. Press switch in to
select voltage function

4, Ensure ali other switches are out
5. Connect the test leads as shown above

8. Heed the input overioad limits (Table 2-2) and connect the leads
to the circuit being measured

7. Read the measured value on the display

Figure 2-8, YoHage Operation

2-11,. AC/DC Voltage (V)

Selection of the ac or d¢ voltage (V) functions is described in Figure 2-6. The
8062A offers five ac and five dc voltage ranges: 200 mV, 2V, 20V, 200V, and
T50Y ac/1000V dec. All ranges present a 10 M} input impedance, which is
shunted by <100 pF,

2-12. TRUE RMS MEASUREMENT

One of the most useful features of the 8062A is the direct measurement of true
rms or effective ac voltages and ac currents. Mathematically, rms is defined as
the square root of the sum of the squares of the ac and dc components. In
physical terms, rms is equivalent to the dc value that dissipates the same amount
of heat in a resistor as the original waveform. The reason that rms is so valuable
is that it greatly simplifies the analysis of complex ac signals. Since rms is the dc
squivalent to the original waveform, it can be used in the relationships derived
from Ohm’s law (E = | x R), and it provides a reliable basis for comparing
dissimilar waveforms.

2-8
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Most meters in use today have average-responding ac converters rather than
true rms ac converters like the 8062A. Usually the gain in average-responding
meters is adjusted so that the reading gives the rms value, provided the input
signal is a harmonic-free sinusoid. However, if the signal is not sinusoidal, the
average-responding meter does not give correct rms readings.

The 8062A ac converter actually calculates the rms value through analog
computation. This means that 8062A readings are accurate rms values not only
for harmonic-free sinusoids, but also for mixed frequencies, modulated signals,
square waves, sawtooths, 10%-duty-cycle rectangular pulses, etc.

2-13. AC-COUPLED AC MEASUREMENTS

Input signals are ac-coupled in the ac functions. One of the major advantages of
ac-coupling is that ripple measurements can be made on power supplies, phone
lines, etc. Ripple measurements cannot be made with dc-coupling. Remember,
however, that when the 8062A measures signals with the ac voltage function, the
reading on the display does not include the dc component (if it exists). For
example, consider the waveform in Figure 2-7, The ac voltage function will
measure the ac rms component. The dc voltage function will measure the dc
component. To obtain the total rms value for such a waveform, first measure the
ac and dc values separately, then calculate the total rms value using the formula
given in Figure 2-7.

AC COMPONENT

DC COMPONENT

ov

RMS Total = '\f(ac rms component)? + (dc component)?

Figure 2-7. AC and DC Waveform Components

2-14. WAVEFORM COMPARISON AND CONVERSION

Figure 2-8 shows the relationship between common waveforms and the display
readings for the 8062A and average-responding meters. Figure 2-8 also
Hlustrates the relationship between ac and dc measurements for ac-coupled
meters. For example, consider the first waveform, a 1.414V (0-pk) sinewave.
Both the 8062A and the rms-calibrated average-responding meter display the
correct rms reading of 1.000V (the dc component equals 0). However, consider
the 1.414V (0-pk) rectified square wave. Both types of meters correctly measure
the dc component (0.707V). But only the 8062A correctly measures the ac
component (0.707V). The average-responding meter measures (.785V, which
amounts toa 5.6%error in the total rms measurement caiculated from the acand
dc components.

2-9
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PEAK VOLTAGES DISPLAY READINGS DC AND AC
AC-COUPLED AC COMPONENTONLY TOTAL AMS
e PK PR 0P A TRUE AMS
WAVEE : . . COMPONENT {T R :
WAVEFORM RS CAL 80624 RS Ll
v 407 - det
SINE 2828
& ta14
PK
+.000
{ PK PK 1000
. 0000 _
1.000
RECTIFIED SINE o
(FULL WAVE! 1.41 "
G4z
PK _f.. 0.435
(Y \prx 0900
b 5" 1.000
RECTIFIED SINE 5
(HALF WAVE) 008 2 000
0.764
P¥ ¥
07N
JAWATET : 0636
0 3 1006
SGUARE 2 4o
1.000
&
K ; 1,110
o PR PK 1500
4 6.000
1.000
RECTIFIED
1414
SQUARE .
PK.PK 0.785
Bk 3 0.707
JUl 0707
o T 1.000
RECTANGULAR
PULSE 2000 ,
000
PK ¥
!X[ I |pK.pK 2.22¥
S e T 2%
v 20
D=xY s
KD o
TRIANGLE 3464
SANTOOTH 1 732
P 6.860
[ 1.000
0 PK-PK 0000
et 1.000
RMS CAL 18 THE DISPLAYED VALUE FOR AVERAGE RESPONDING METERS
THAT ARE CALIBRATED TO DISPLAY AMS FOR SINE WAVES

Figure 2-8. Multiplication Factors for Converting Waveforms

Since average-responding meters have been in use for so long, you may have
accumulated test or reference data based on them. The conversion factors in
Figure 2-8 should help you convert between the two measurement methods.
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HIGH IMPEDANCE
DC VOLTAGE (V)

1. Select the 2V or
the 200 mV range

2. Ensure all function
switches are out

3. Connect the test leads as shown

4. Heed the input overioad limits
(Table 2-2} and connect the leads to
the circuit being measured

5. Read the measured value on the
display

Figure 2-9. High Impedance DC Voltage

2-15. HIGH IMPEDANCE DC VOLTAGE

Occasionally you may want to make dc voltage measurements in high
impedance circuitry where even the 10 M{) input impedance for the normal dc
voltage function could load the circuit and cause significant errors. For
example, a 10 M{} input impedance causes a .19 error when measuring the
voltage across the 10 k{} leg of a 90 k{2 over 10 k{2 voltage divider. The 8062A
offers a >1000 MQ (typically >10,000 MQ) input impedance dc voltage
function which greatly reduces this error.

Figure 2-9 describes how to select the high input impedance dc voltage function
(the ac voltage function does not operate in this mode). Notice that all of the
function switches must be out to select this function, Eitherthe 2V or the 200 mV
range may be selected.

NOTE

When taking measurements in the high impedance dc voltage
Junction, do not select any ranges except the 2V or 200 mV ranges.
Measurement in other ranges will result in erroneous readings.

NOTE

When the high impedance dc voltage function is selected and no
inputis applied, noise from the environment (such as rf or power
line noise) may cause the 8062A to display OL (overrange).

2-11
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CURRENT (A)

1. Select a range

2. Set AC/DC switch
out for DC, in for AC

3. Push both switches at
the same time to select
current function

4. Ensure all other switches are out

5. Connect the test leads as shown

6. Heed the input overload limits (Table 2-2) and connect
the test leads to the circuit being measured

7. Read the measured vaiue ¢on the display

Figure 2-10. Current Operation

2-16. AC/DC Current (A)

Selection of the ac or dc current (A) function is described in Figure 2-10. The
8062A offers five ac (true rms ac-coupled) and five dc current ranges: 200 A, 2
mA, 20 mA, 200 mA, 2000 mA. Each range is protected by a 2A/250V fusein
series with a 3A/600V fuse.

When a meter is placed in series with a circuit to measure current, you may have
to consider an error caused by the voltage drop across the meter (in this case,
across the protective fuses.and current shunts). This voltage drop is called the
burden voltage. The maximum full-scale burden volta ges for the 8062A are 0.3V
for the four lowest ranges and 0.9V for the highest range.

These voltage drops can affect the accuracy of a current measurement if the
current source is unregulated and the resistance of the shunt and fuses represents
a significant part (1/1000 or more) of the source resistance. If burden voltage
does present a problem, you can calculate the error by using the formula in
Figure 2-11. You can minimize this error by selecting the highest current range
that provides the necessary resolution.

2-12
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AMMETER SHUNT

Es = Source voltage

Rl = Load resistance + Source resistance

Im = Measured current (display reading in amps)
Eb = Burden voltage (calculated)

Eb = meas. current [(200/current range in mA} +.35]

ERROR:
Error in % = 100 x Eb/(Es - Eb)
Error in A = (Eb x im)/{Es - Eb)
EXAMPLE:
Es = 15V
Rl =100 k(Y

Im = 148.51 uA (.14851 mA)
Eb = 148.51 x 10 % x {{200/.2) + .35]
= 148.51 x 10 -5 x 1000.35 = 148.56 mV
Max. error in % = 100 x {148.56 mV/{15V - .14856V)] = 1.0003%
Add this to the range spec. accuracy:;
Max. error in % = 1.0003% £{0.3% + 2 digits)
Max. error in A = {148.56 mV x 148.51 xA)/{15000 mV - 148.56 mV)
= 1.486 pA

Add 1.486 pA to the reading for correct current

Flgure 2-11. Calculating Burden Voltage Error
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RESISTANCE (1)

1. Select a range

2. Push switch in for
resistance function

3. Ensure all other switches
are out {(except the AC/DC
switch which can be in or out).

4, Connect the test leads as shown

5. Ensure that the device being measured
contains no electrical energy

6. Heed the input overload limits (Table 2-2) and
connect the test leads tc the device being measured

7. Read the measured value on the display

Figure 2-12. Resistance Operation

2-17. Reslstance (Q0)

Selection of the resistance function is described in Figure 2-12, There are four
fixed ranges (2000}, 2 k), 20 k02, 200 k) plus the autoranging M() range
consisting of three ranges: 2 M{}, 20 M), and 300 MQ.

In all fixed resistance ranges (20041 to 200 k1)), the test voltage is less than that
required to turn on most semiconductor junctions. This feature, sometimes
referred to as “low power” ohms, aids in troubleshooting by allowing you to
measure resistors independent of the effects of in-circuit transistors and diodes.
For the fixed ranges the maximum full scale voltage across the circuit being
measured is less than 250 mV. The autoranging M) ranges have enough voltage
to turn on semiconductor junctions (maximum 2.5V full scale), but the current is
very low (2.2 pA maximum).

Resistance measurements for all ranges are made using a two-wire ratiometric
technique. This means that test lead resistance may affect the accuracy in the
200{) range. You can correct this error by shorting the test leads together,
reading the test lead resistance, and then subtracting it from resistance readings.
The most convenient way to do this is with the relative function as described
later in this section. This technique is also useful for removing the 020} error
factor in the 2000} range (refer to resistance specifications in Section 1).

2-14
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2-18. AUTORANGING MEGOHMS

When the autoranging M{) range is selected, the 8062A automatically selects the
range appropriate for the measurement. The measurement resolution decreases
in the two higher M ranges as shown in Table 2-3. Readings made at the
crossover points between ranges are microcomputer-stabilized by an offset in the
upscale and downscale directions. Range changes are made at 2.00 M} and
20.00 M} as readings go upscale, or at 19.0 M{} and 1.90 M(} as readings go
downscale.

Table 2-3. Resistance Function Autoranges and Resolution

AANGE RESOLU- NO. OF DIGITS
: TION | POSSIBLE IN READING
. 2 MO 10002 4
M 1
puto- |- 20 t0 99.9 MQ 11023 kkff)) 2/2
Range to 99.
S0MA yoot0a00Mn | 1 MQ 3
2 kQ 010 4%
k(2 20 k02 100 3%
Auto-
Range a0 kg 200999 KD 1000 3
100 to 299 kO 10 3

2-19. AUTORANGING KILOHMS

Although it is not indicated on the front panel, there is an additional
autoranging range available: the autoranging k{} range, which consists of 2k},
20 k{1, and 300 k) ranges. To select this range, you must simuitaneously press
the M{} and the 2000} switches as shown in Figure 2-13, Like the autoranging
M) ranges, the autoranging k{} ranges have enough voltage to turn on
semiconductor junctions. Note that the use of the relative function with the
autoranging k{} ranges is restricted to the autoranging k{} ranges. Refer to the
description of the relative function for more information. The autoranging k()
has the same decrease in resolution (see Table 2-3) and the same display
hysteresis as the autoranging MI{}.

1. Push boih the M and 20000
switches at the same time to
select the K{1 autorange

2. Press switch in to select
resistance function and
measure resistance as
described in Figure 2-12,

Figure 2-13. Selection of Autoranging Kilohms
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DIODE TEST(-#)

1. Prgss both switches
simultaneously

2. Set switch to
select diode test

3. Ensure all other
switches are out
(except the AC/
DC switch which
can be in or cut).

4. Connect test leads as shown.

5. Heed input overload limits
(Table 2-2) and connect test
leads to dicde being measured.

8. Read the measured value on the dispiay.

Forward bias:

T Typical reading +

} 5 2 ¥als forward-biased
LMY silicon diode.

— Overrange display
| 2] ! if parallel resistance
l Ut | s>oka

Figure 2-14. Diode Test

2-20. Diode Test ($4)
Selection of the diode test is described in Figure 2-14, Notice how the test leads
are placed to forward-bias or reverse-bias the diode in the figure.

The diode test measures the forward voltage of a semiconductor junction (or
junctions) at a I mA (£10%) test current. Readings are displayed in the 2V
range, with OL displayed for voltages greater than 2V, For a silicon diode, the
typical forward voltage at 1 mA is about 0.6V, A reverse-biased semiconductor
junction should display the overrange (OL) indicator provided that any
resistance parallel to the junction is greater than 2 k(.

A quick way to check for shorted or open junctions is to reverse the test leads. If
the junction indicates the same in-scale reading both directions, it is probably
shorted. If the junction indicates an overrange both directions, it is open.
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RELATIVE (REL)

RELATIVE
(RELY BUTTON

1. Select range and function
{any measurement function:
V. A Q, ord)

2. Heed input overload limits
{Table 2-2), connect test leads

and take desired measurement I
{example shows a 1.5000V measurement / ’5 ﬂ M
has been taken and displayed): LU

3. Press the REL butiton to store the next measured

value as relative reference (display becomes [M fffffffff W
zero and the REL indicator is displayed} The { nU M
stored reference is subtracted from subsequent (MU UL
measurements

4. To cancel the relative reference, press REL. [Ty
The REL indicator disappears and the original j_ :5 BGG ‘;1
measurement value is reestablished — i

Figure 2-15. Relative (REL} Operation

2-21. Relative (REL)

The relative function allows you to store any reading as an offset or relative
reference value. When you press the REL button, the REL indicator appears in
the upper right corner of the display, and the 8062A stores the next measurement
in a register along with the function and range. Subsequent measurements are
displayed as the difference between the measured value and the stored relative
reference (refer to Figure 2-15).

For example, if a reading of 1.0000V dc is displayed when the REL button is
pressed (the display will read 0.0000 after REL is pressed), subsequent readings
will have 1.0000 subtracted from them. If the next measurement is 1.2700V dc,
the reading displayed will be .2700. If the next measurement is 0.8500V dc, the
reading displayed will be -.1500. You may cancel the relative reference by
pressing the REL button (the REL indicator disappears from the display), by
turning the instrument off, or by storing a relative reference with another
function,
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If you change ranges, the relative reference is automatically multiplied or
divided by the appropriate power of ten before being subtracted from the
measurement. If you change functions, the REL indicator disappears and the
relative reference is stored with the original function. When you reselect the
function, the relative reference is restored (the REL indicator reappears) unless a
new relative reference was established in another function.

The relative function may be used with all the measurement functions: ac or dc¢
voltage, ac or dc current, resistance, and diode test. When used with continuity,
the relative function stores the accompanying resistance readings. Note that the
input overload limits are not affected by the use of the refative function.

Another thing to be aware of when using relative reference is that the range of
possible readings is still subject to the limits of the display and the 19999 counts
of the analog-to-digital (a/d) converter, regardless of the relative reference. For
example, suppose the instrument is in the dc voltage function with the 20V range
selected, and you store a relative reference of 15V. The maximum positive
voltage reading that can be displayed without overranging is 4.999V, which is
actually a 19.999V input signal. Any input signal greater than 4.999V exceeds
the 19999 counts of the a/d converter. The minimum (negative) voltage reading
that may be displayed without overrangingis -19.999V, whichis a -4.999V input
signal. Any input signal less than -4.999V causes an overrange (indicated by OL
on the display) because the display has reached negative full-scale. You can
avoid this situation by selecting a higher range.

Remember that even though the REL indicator appears on the display almost
instantaneously after the REL button is pressed, the relative reference is not
stored until the next measurement takes place. For all functions, the time
between measurements is about 0.4 seconds.

A typical way to use the relative reference is to correct for test lead resistance.
Although test iead resistance is usually very small (typically two or three 1), it
can be significant when measuring low resistances. To correct for it, select the
desired resistance range, short the test leads together, and press the REL button.
The REL indicator will appear and the display will read zero. The 8062A will
automatically subtract the stored test lead resistance from subsequent
measurements, Other common applications for relative reference include: offset
nulling (de and ac voltage or current), diode and transistor matching (diode
test), resistor matching ({1) and voltage deviation (ac and dc voltage).

NOTE

The use of the relative function with the autoranging k) ranges is
restricted to the autoranging k() ranges. If you take a reference
reading within the autoranging k{} range and then use it as a
reference outside autoranging k), or use a reference reading taken
outside qutoranging kQ} within autoranging kQ., errors will result.
There is no restriction on the use of the relative function with the
Jixed resistance ranges or with autoranging M.
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CONTINUITY ( i ) CONTINUITY

BUTTON

1, Select range.

2. Set switch in
for resistance function.

3, Ensure that other
switches are out.

4. Press the =< button once
to enabile visible continuity:

Press the -+ button again
10 enabie audible continuity:
(Press again to disable both).

5. Connect the test leads as shown. Ensure that the device being measured
containg no electricat energy. Heed the input overload limits (Table 2-2),
and connect the test ieads to the circuit.

6. Observe the display for visible continuity
indicated by the bar; S|

“““““““““ ™| BEEEEP

8

Figure 2-16. Continuity { -4 ) Operaiion

2-22. Continuity {2+ 1))

To select the continuity function, first select the resistance function and then
press the -+-0 button under the display. The -+ button functions like a
three-position switch: the first button press enables visible continuity {the -«
indicator is displayed), the second button press enables audibie continuity (the
++m indicator is displayed), and the third button press cancels continuity
selection (the =+ indicator disappears). The selection of continuity is
summarized in Figure 2-16. When continuity is detected, visible continuity is
indicated by the long bar across the top of the display. Audible continuity (if
enabled) is indicated by the tone emitted from the instrument.

Continuity is a quick check to verify whether circuit connections areintact. The
continuity detection threshold is typically <50% of the resistance range selected
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for the fixed ranges (i.e. continuity is detected if resistance is less than 1000} inthe
200€) range, less than 1 k{) in the 2 k{} range, etc.). The detection threshold is
<100{) for the autoranging k{} range, and <100 M} for the autoranging MQ range.

The 8062A can detect continuity for intervals as brief as 50 us (typcially as brief
as 10 us). It extends the visible or audible indication to a minimum of 200 ms to
make it easy to observe results. Note that while continuity is enabled, the 8062
still makes resistance measurements and displays the readings.

2-23. INITIAL CHECK-OUT PROCEDURE

Here is an easy procedure you can use to verify that your 8062A is operating
properly for most functions. Aliyou need to perform these tests are the test leads
and access to a standard wall socket. Remember that you are not trying to verify
the instrument accuracy, but are simply confirming that the functions work.
Performance tests and calibration adjustments are presented in Section 4. If the
instrument passes the self-test when the instrument is first turned on, then the
display and the microcomputer are working properly.

1. DC VOLTAGE - Select the de veltage function and the 20V range.
Read the battery voltage by touching the probe tip from the lead
connected to the V() jack to the side contact (not the center pin} in the
opening for the battery eliminator jack on the right side of the instrument,
Be careful not to short the battery by connecting the side contact to the
center pin. Battery voltage should read 5.2V to 10V. If the voltage is less
than 5.2V, the battery should be replaced.

WARNING

LOCAL LINE VOLTA GE 1S MEASURED IN THE FOLLOWING
STEP. DO NOT TOUCH THE PROBE TiPS WITH YOUR FINGERS,
OR ALLOW THE PROBE TIPS TO CONTACT EACH OTHER,

2. AC VOLTAGE, - Select the ac voltage function and the 200V range.
Take note of the preceding warning and insert the probe tips into a
standard wall socket. The display should read the local line voltage.
Carefully remove the probe tips from the wall socket.

3. RESISTANCE, CONTINUITY, DIODE TEST - Seiect the
resistance function and the 2 k{) range. Touch the red (V{}) probe tip to
the A jack so the V{ input is shorted to the A input (this is the fuse check
procedure from Section 2-4). The display should read .1000 +.0100 k()
{neglecting lead resistance).

Push the =+ button twice to enable the visible and audible continuity.
You should see the bar in the display and hear the tone.

Select the diode test (with the V{2 and A inputs still shorted together). The
display should read .0102 £.0015V.

Remove the connection between the inputs. The instrument should
indicate 0.0 £1.0.

2-20



8062A

Section 3

Theory of Operation

3-1. INTRODUCTION

This section describes how the 8062A works. An overview of the operation is
provided first, followed by descriptions of the two major components and the
measurement functions. A detailed schematic of the instrument appears in
Section 7.

3-2. FUNCTIONAL DESCRIPTION

The major circuits and components of the 8062A are arranged in a block
diagram in Figure 3-1. Two major components make up the measurement
system: a four-bit CMOS microcomputer, and a CMOS integrated circuit
known as the Measurement Acquisition Chip (MAC). The microcomputer
selects the appropriate measurement function in the MAC according to the
switches or buttons pushed by the operator. The microcomputer also controls
the measurement cycles, performs calculations on measured data, and drives the
display. The MAC measures the conditioned input signals with the a/d
converter or the frequency counter. The MAC also controls the power supply
and the continuity tone generator, The microcomputer and the MAC
communicate through a four-bit bidirectional bus and four control lines. Both
components are described in more detail later in this section.

As shown in Figure 3-1, the input signals are routed by the range and function
switches through the appropriate signal conditioners for input filtering and scale
changes. Input signals for all measurement functions except frequency are
converted to a proportional dc analog voltage that is applied to the a/d
converter, The dual-slope a/d converter converts the dc analog voltage to a
digital number that is sent to the microcomputer. Each of the major
measurement functions are described later in this section.

3-3. Microcomputer ‘

The four-bit CMOS microcomputer senses switch positions by reading status
registers in the MAC, and senses button pushes through input lines connected
directly to the microcomputer. The microcomputer processes the information
and then selects the appropriate digital and analog configuration in the MAC by
writing to an array of MAC control registers.

3-1
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Figure 3-1. 8062A Block Diagram

The operation of the instrument is controlied by software routines that are
stored in the microcomputer memory. These routines include the normal
operating routine, the power-on self-test, or special self-test routines that may be
selected by the operator. When the instrument is first turned on, the
microcomputer performs the self-test routine which checks the LCD segments
and the interface to the MAC (refer to Section 2 for operating instructions).
While the LCD segments are on (a minimum of 1.6 seconnds), the
microcomputer exercises the bus and checks the internal registers inthe MAC to
make sure it has control over them. If the microcomputer detectsa problem with
the MAC interface, it stays in the self-test routine with the LCD segments on
until the problem is resolved or the instrument is turned off.

After the power-on self-test routine is successfully completed, the
microcomputer checks to see if the operator has selected the ratio self-test or the
switch decoding self-test (refer to Section 4 for operating instructions). I neither
of the self-tests has been selected, the microcomputer begins the normal
operating routine. The operating routine consists of four steps:

1. The microcomputer reads the function and range selections and
checks the two push buttons to determine the mode the operator has
selected. The microcomputer then configures the a/d converier

2. The microcomputer initiates the a/d measurement cycle
(approximately 400 ms) which is described later in this section.
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3. The microcomputer processes the data obtained in the measurement
cycle, This includes calculations for the relative (REL) offset and M}
autoranging.

4. The microcomputer displays the results. The results remain on the
display until it is updated.

After the results are displayed, the routine begins again at the first step.

3-4. Measurement Acquisition Chip (MAC)

A block diagram of the MAC is shown in Figure 3-1. The digital control logic
inchades a buffer and decoder, read and write logic, status and control registers,
and logic control for the continuity function. The power supply control uses the
calibrated 1.0000V a/d reference voltage obtained from a bandgap reference
diode to reguiate the 5.2V main power supply for the instrument. When the
continuity function is selected and continuity is detected, the MAC generates the
tone by supplying a square wave to the external piezoelectic transducer.

3-5. A/D Conversion Cycle

The heart of the MAC is the dual-slope a/d converter. A block diagram of the
analog portion of the a/d converter is shown in Figure 3-2. The internal buffer,
integrator, and comparators work in conjunction with external resistors and
capacitors to convert the dc analog voitage to a digital number. The internal
switches are FET switches that are controlled by the microcomputer and the
MAC digital control logic. The switchable integrator gain depends on the
function and range selected.

The complete a/ d measurement cycle is shown in Figure 3-3. It consists of three
consecutive time periods: autozero (AZ), integrate (INTEG) and read. A fourth
time period, overload (OL) is also used if an overrange reading is taken. The
total length of the measurement cycle is 400 ms. The length of the integrate
period is fixed at 100 ms. One hundred ms is a multiple of the period of 50 Hz or
60 Hz power, which helps to reduce possible power line noise that might
interfere with the measurement. The waveform at theINTEG capacitoris shown
for three sample measurement readings: half-scale, full-scale, and overrange.

The measurement ¢ycle begins with the autozero period. The AZ switches close,
applying a ground reference as the input to the converter. Under ideal conditions
the output of the comparator would also go to zero. However, input-offset
voltage errors accumulate in the buffer amplifier loop, and appear at the
comparator output as an error voltage. To compensate for this error, the error is
impressed across the AZ capacitor where it is stored for the remainder of the
measurement cycle. The stored level is used to provide offset voltage correction
during the integrate and read periods.

The integrate period begins at the end of the autozero period. As the period
begins, the AZ switches open and the INTEG switches close. This applies the
unknown input voitage to the input of the converter. The voitage is buffered and
then begins charging the INTEG capacitor. The waveform at the INTEG
capacitor is a ramp from near zero to some maximum value determined by the
amplitude and polarity of the unknown input voltage.

3-3
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Figure 3-2. Analog Portion of the A/D Converter
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As the read period begins, the INTEG switches open and the READ switches
close. This applies the known reference voltage from a “flying” capacitor whose
polarity is chosen by the a/d converter to be the opposite of the polarity of the
unknown input voltage. The INTEG capacitor begins discharging at a fixed rate
while a counter begins counting. The counter stops counting when the INTEG
capacitor voltage equals the initial autozero voltage. The count is proportional
to the unknown input voltage, and is placed on the display by the
microcomputer,

if during the read period the counter counts up to the maximum number of
counts for a full-scale reading (19999 counts) and the INTEG capacitor charge
has not yet reached the initial autozero voltage, the microcomputer knows an
overrange reading has been taken. The microcomputer places “OL” on the
display and commands the a/d converter to go into the overload (OL) period
which rapidly slews the integrator voltage back to the initial autozero voltage.

The measurement cycle ends at the end of the read period for an on-scale
reading, or at the end of the overload period for an overrange reading. A new
measurement cycle then begins with the autozero period. The display update
rate for measurement functions that use the a/d converter is approximately 0.4s,
or about 2-1/2 readings per second.

3-5. Voitage Measurement

Both the ac and dc voltage ranges use an over-voltage-protected 10 M{} input
divider as shown in Figure 3-4. The over-voltage protection includes two 2-watt
fusible resistors and four metal-oxide varistors for high voltage clamping.

v/
#— VOLTAGE
DIVIDER
¢
THUE AMS M1
frrerr AC @ 2
AC CONVERTER
1 mwpuTs
T TOAD
CONVERTER
Sl - &
COMMON LO

Figure 3-4. Yoltage Measurement
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Depending on the range selected, lower leg resistors of the divider are connected
to ground to perform the input signal division.

The dc input voltages for all ranges are divided by the appropriate factor of 10 to
produce a proportional dc signal which is then filtered and applied to the input
to the a/d converter. The dc and ac voltage ranges anddivision factors are listed
in Table 3-1 along with the corresponding range of inputs to the a/d converter.
Notice in Table 3-1 that the 2V dc voltage range is divided by 1 (not 10). The
microcomputer compensates by decreasing the integrator gain in the a/d
converter by a factor of 10 (refer to Figure 3-2). The integrator gain is also
reduced by a factor of 10 in the 1000V dc voltage range, which uses the same
divider arrangement as the 200V dc voltage range.

The ac input voltages are divided with the same divider arrangement as the dc
input voitages, with the exception that the 2V ac voltage range is divided by 10.
The divider output signals for ac voltages are ac-coupled to the input of a true
rms ac converter which produces a current output. A negative dcrepresentation
of the ac input signal is filtered and applied to the input of the a/d converter,

3-7. Current Measurement

Current measurements are made using a double-fuse-protected, switchabile,
five-terminal current shunt (0.1 ohm, | ohm, 10 ohm, 100 ohmor | kilohm) to
perform the current-to-voltage conversion required by the a/d converter. A
block diagram of current measurements is shown in Figure 3-5. When the dc
current furction is selected, the dc voltage drop across the shunt is filtered and
applied to the input of the a/d converter. When the ac current function is
selected the ac voltage drop across the shunt is ac-coupled to the input of the true
rms ac converter. The de representation of the ac voltage is filtered and applied
to the input of the a/d converter. All current ranges use the £200 mV a/d
converter input range.

Table 3-1. Yoliage Input Divider

FUNCTION | RANGE | INPUT | RANGE OF A/D CONVERTER INPUT
, DIVIDER
200 mv 1/1 -200 mV to +200 mv
2v* 11 -2V to +2v
DC 20V 1/100 -200 mV to +200 mV
VOLTAGE 200V 1/1000 -200 mV to 200 mV
1000V* 1/1000 -2V to +2V {1V max. input)
200 mV 171 0to-200 mV
2y 1710 0 to -200 mV
AC 20V 1/100 0 to -200 mV
VOLTAGE 200V 1/1000 0 to -200 mV
750V~ 1/1000 0 to -2V (-0.75V max. input)
*Integrator gair in a/d converter reduced by factor of 10.
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3-8. Resistance Measurement

Resistance measurements are made using a ratio technique asshown in Figure 3-
6. When the resistance function is selected, a series circuit is formed by the ohms
source, a reference resistor from the voltage divider (selected by the range
switches), and the external unknown resistor. The ratio of the two resistors is
equal to the ratio of the voltage drop across each of them. Since the voltage drop
across the reference resistor and the value of the reference resistor are known,
the value of the second resistor can be determined. Input protection during
resistance measurements consists of a thermistor and a double-transistor clamp.

The operation of the a/d converter during a resistance measurement is basically
as described earlier in this section, with a few exceptions. During the integrate
period the voltage drop across the unknown resistor charges the INTEG
capacitor. During the read period, the voltage across the known resistor (stored
on the flying capacitor) discharges the INTEG capacitor. The length of the read
period is a direct indication of the value of the unknown resistor.

3-8. Continuity Measurement

Continuity measurement is a voltage comparison made in the resistance mode as
illustrated in Figure 3-6. The 8062A determines whether continuity exists in the
circuit under test by comparing the voltage drop across the external circuit with

CURRENT
SHUNT
A oC
f
TRUE RMS
[ — Hi
il AC @
§ AC CONVERTER
[ —
INPUTS
§ * TOAD
CONVERTER

COMMON L0

Figure 3-5. Current Measurement
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a continuity reference voltage. If the voltage drop across the external circuit is
less than the referencevoltage, the comparator sends the appropriate signal to
the continuity logic. The continuity logic notifies the microcomputer which
turns on the visible indicator (the full-length bar across the top of the display). If
the audible indicator is enabled, the continuity logic enables the tone generator.

The detection threshold is typicaily 50% of the full scale resistance range
selected. When the 8062 A detects continuity for brief intervals (50 us or greater),
the microcomputer extends the visible and audible indication to a minimum of

200 ms to allow easy perception by the operator.
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Figure 3-8. Resistance/Continully Measurement
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Section 4
Maintenance

WARNING

THESE SERVICING INSTRUCTIONS ARE FOR USE BY
QUALIFIED PERSONNEL ONLY. TO AYOID ELECTRIC SHOCK,
DO NOT PERFORM ANY SERVICING OTHER THAN THAT
COMTAINED IN THE OPERATING INSTRUCTIONS UNLESS YOU
ARE QUALIFIED TO DO 80O,

4-1. INTRODUCTION

This section of the manual contains information regarding the maintenance of
your instrument. It includes information about disassembly, performance tests,
calibration adjustments, and troubleshooting. The combined performance tests
are recommended as an acceptance test when the instrument is first received, and
can be used later as a preventive maintenance tool.

A one-year calibration cycle is recommended to maintain the specifications
given in Section 1 of this manual. The test equipment required for the
performance tests or calibration adjustments is listed in Table 4-]. Test
equipment with equivalent specifications may also be used,

4-2. SERVICE INFORMATION

"The B062A is warranted for a period of one year upon shipment of the
instrument to the original purchaser, Conditions of the warranty are given at the
front of this manual. Malfunctions that occur within the limits of the warranty
will be corrected at no cost to the purchaser. For in-warranty repair, cali (toll-
free) 800 426-0361 for the address of the nearest Fiuke Technical Service Center
designated to service your instrument (in Alaska, Hawaii, Washington, or
Canada cali 206-356-5400). Ship the instrument postpaid in the original
shipping container (if available). Dated proof-of-purchase may be required for
in-warranty repairs.

Fluke Technical Service Centers are also available for calibration and/ or repair
of instruments that are beyond the warranty period. Call (toll-free) 800 426-0361
for shipping information. Ship the instrument and remittance in accordance
with instructions received.

4-1
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Table 4-1, Required Test Equipment

EQUIPMENT

REQUIRED SPECIFICATIONS

RECOMMENDED TYPE

DC Voltage: 0 to 1000V, £(0.0075%)
AC Voltage:

200 Hz to 1 kHz, C to 750V, ={0.06%)
1 kHz to 10 kHz, 0 to 200V, ={0.06%)
10 kHz o 30 kMz, 0 to 200V, £{0.1%)
30 kHz o 50 kHz, 0 1o 200V, £{0.25%)

John Fluke 5100B with
Cptions Y5000,

DC Current: 2 mA to 200 mA, £{0.25%)

g:?ﬁrator 50 kHz to 100 kHz, 0 to 2.0V, £{0.75%) | 5100A-03, and John
Fiuke 5205A
Resistance: 10002 t0 10.0 M2, +£(0.01%) | Amplifier
DC Current: 0 to 2000 mA, £(0.05%) | John Fluke 510CB
with Option Y5000
AC Current: and John Fiuke
20 Hz to 3 kHz, 0to 2000 mA, £(0.25%) | 5220A Amplifier
Reference
Hesisiors |40 MQ and 280 M), £(0.1%) Caddock MG750*
Signal Frequency: 26 mVto 200 mV, 100 Hz to| John Fiuke B010A
Source 200 kHz, £{0.01%)
DMM- DC Voltage: 200 mV to 20V, £(0.25%) | John Fiuke 8020A

*Precision high MQ resistors may be ordered from Caddock Electronics, 3127
Chicago Ave., Riverside, CA, 925C7. Be sure to specify 0.1% tolerance.

4-3. GENERAL INFORMATION
4-4. Handling Precautions for Using Static Sensitive Devices

CAUTION
@

This instrumeni contains CMOS componenis which can be
damaged by stalic discharge. Static sensitive components on the
matn pcb include U3 and U4. The microcomputer pcb includes one
siatic sensitive component, U5, the microcomputer. To prevent
damage, take the {ollowing precautions when troubleshooting
and/or repairing the instrument:

'Y Perform all work at a static-free work station.

® Do not handle components or pch assemblies by their connectors.
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Wear static ground straps.
Use conductive foam to store components.
Remove all plastic, vinyl and styrofoam from the work area.

Use a grounded, temperature-regulated soldering iron.

4-5. Disassembly and Reassembly

The instrument has two pcbs: the main pcb and the microcomputer peb. To gain
access to the calibration adjustments, the backup fuse, or the LCD, you have to
remove only the top cover. You can also do some troubleshooting with only the
top cover and the top ac shield off. For other troubleshooting or to gain access to
the microcomputer peb, you have to remove the main peb from the case. If you
remove the main pcb from the case, you will need to perform the calibration
adjustments. Be sure to heed the notes and cautions about special handling
requirements.

NOTE

It is not necessary ro remove the main pch from the bottorn case in
order to disassemble or reassemble the LCD. However, because the
LCD and the microcomputer require similar special handliing, the
disassembly and reassembly procedures are described together.

CAUTION

To avold contaminaling the pebs with oll from the fingers, handle the
pcbs by the edges or wear gloves, If a pch does become
coniaminated, refer to the cleaning information given later in this
section.

4-6. CALIBRATION AND BACKUP FUSE ACCESS
Use the following procedure to gain access to the calibration adjustments or the

backup fuse (F2):

1. Disconnect the test leads and battery eliminator, if attached. Turn the
power switch off.

2. Remove the three phillips screws from the bottom of the case.
3. Turn the instrument face-up and grasp the top cover at both sides of
the input connectors. Then puli the top cover from the unit. The backup

fuse and the calibration adjustments are now accessible (Figure 4-1).

CAUTION

The function butions below the display are part of a single
elastomeric strip (Figure 4-1) that Is held in place by the top cover,
When the top cover is removed, the elastomeric strip will be loose
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and may be remeoved. Do not touch or contaminate the carbon-
impregnated switch contacts on the bottom of the sirip or the switch
contacts on the microcomputer pch. Hf the coniacts do become
contaminated, clean them with isopropyl alcohol.

4. To reassemble, position the elastomeric strip on the microcomputer
peb so that the small rubber posts on the bottom of the strip are properly
seated. Install the top cover and fasten the three screws on the bottom

case.
(e
RS
R6( O
Cc3 O
R15
R18
O
TP2:-5.1V +.2V
AC SHIELD
ELASTOMERIC STRIP Remove shield before removing
Main PCB. When reassembling,
\\ insiall shieid after installing
\ b N Main PCB.
GREEN
POWER
SWITCH CAP
PRY FUSE OUT — / BACK UP FUSE F2
FROM THE SIDE ‘

Figure 4-1. Calibration and Backup Fuse (F2) Access
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4-7. MAIN PCB ACCESS
Use the following procedure to gain access to the main pcb:

I.  Remove the screw in the center of the ac shield and remove the shieid,

2. Using your index finger, lift up the lower right corner of the main pch
until it is free. Then pull the pcb to the right until it clears the shelf under
the buttons.

CAUTION

Do not touch or contaminate the plastic insulator that is attached to
the inslde of the case bottom. When the instrument is assembied the
Insulator makes contact with the leads on the bottom of the main
peh. Contaminants could cause undesirable conduction paths. lithe
Insulator becomes contaminated, clean with isopropyl alcohol,

3. Reassemble in the logical reverse order and heed the following notes:

a. When reassembling, be sure to put on the ac shield after the main
pcb has been placed in the case bottom. The reason for this is that the
screw which holds down the ac shield has a spring attached. The spring
provides the electrical connection between the top of the ac shield and
the bottom of the shield (under the insulator). If the ac shield is
attached to the main pcb before the main pcb is in the case, the spring
may fold across the insulator and not be in proper position to make the
electrical connection.

b. Be sure to place the green power switch cap over the small black
power switch before sliding the main peb into the case.

¢.  Be sure to route the battery-clip wires to the left side of the post
under the backup fuse case.

4-8. LCD AND MICROCOMPUTER PCB DISASSEMBLY AND
ASSEMBLY

The procedure for disassembling or assembling the LCD and the
microcomputer pcb is not difficult, but the steps must be followed in sequence.
Before you try the procedure, examine the components in Figure 4-2 and
familiarize yourself with the following handling precautions:

» The microcomputer, U5 (item 4 in Figure 4-2), is a static sensitive CMOS
device. Follow standard procedures for handling static sensitive devices.

® The LCD interconnect (item 7) and the microcomputer interconnect
(item 5) should not be touched with fingers or contaminated. Handle
these items with tweezers and keep them clean.

® The microcomputer interconnect (item 7) is susceptible to corrosion
caused by the reaction between the metal in the connector and possible

4-5
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(3) LCD DISPLAY (6) SHOCK ABSORBER

LCD INTERCONNECT

CAUTION:
Use tweezers to insert.
Do not handle with fingers.

MICROCOMPUTER PCB
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Figure 4-2. Assembling/Disassembling the Mlérocdmputer PCB and LCD
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contaminates in the air such as smoke or sulfer. Store the connectorin an
air-tight container if the LCD is disassembled for a long period of time.

® The LCD should not be exposed to direct sunlight for an extended period
of time without being covered by the polarizer.

e Do not get fingerprints or dirt on the LCD display, the display lens, the
gasket, or the polarizer.

® While the LCD and microcomputer peb are assembled, take care not to
press down on the display lens because pressure could damage the LCD.

To disassemble the LCD, use your thumbnails and push on the corners of the
LCD display, polarizer, gasket and display lens so that all four components slide
out together as shown in Figure 4-3.

NOTE

It is not necessary 1o remove the main pchb from the bottom case to
disassemble or reassemble the LCD.

To assembie the LCD, use the following procedure:
1. Align the LCD display (item 8) as indicated in Figure 4-2 and slide it
into place. The bottom edge of the LCD display should compress the
LCD interconnect (item 7) and slide underneath the two plastic notches
on the LCD bracket (item 1).

2. Referto Figure 4-2 and follow steps 9 and 10 to complete assembly.

SLIDE QUT .~

" PUSH CORNERS WITH THUMBNAILS

Figure 4-3. Disassembiing the LCD
4-7
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To disassemble the microcomputer peb, use the following procedure:

1. Turn the main pcb face down and remove the two small screws at the
top of the pcb to free the microcomputer pcb.

2. Refer to Figure 4-2. Beginning with item 7, remove items 7 through 3
(leave item 2 attached to item 1). Be sure to observe the handling
precautions for items 7, 5, and 4.

To assemble the microcomputer LCD, refer to Figure 4-2. Beginning with item
3, assemble items 3 through 7 (in ascending numerical order). Be sure to follow
the handling precautions for items 4, 5, and 7.

4-9. Backup Fuse Replacement
Use the following procedure to replace the backup fuse (F2):

1. Remove the top cover by following the precautions given previously
for the calibration and backup fuse access.

2. Useaflat-tipped screwdriver to pry the fuse out of its fuse holder. Pry
the fuse from the side as indicated in Figure 4-1.

3. Replace the defective backup fuse with a 3A/600V type BBS-3 (John
Fluke 457004). Refer to Section 2-4 for information about replacing fuse
FI (2A/250V; American style: fast acting type AGX2, 1/4 x 17, John
Fluke 376582; European style; 5 x 20 mm, John Fluke 460972).

4-10. Cieaning

CAUTION

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

CAUTION

Do not allow the liquld crystal display to come in contact
with molisture. Remove the LCD and microcomputer pck before
washing the main pcb and do not instal! it until the pcb has been fully
dried.

Clean the front panei and case with a mild solution of detergent and water. Clean
dust from the main pcb with low pressure (<20 psi) dry air, Clean contaminates
from the main pcb with isopropyl alcohol and a soft brush, foliowed by
demineralized water and a soft brush (remove the LCD and microcomputer pcb
before washing, and avoid getting excessive amounts of water on the switches).
Dry with clean, dry air at low pressure, and then bake at 50 to 60°C (124 to
140°F) for 24 hours.

4-8
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4-11. PERFORMANCE TESTS

The following procedures allow you to compare the performance of your
instrument with the specifications listed in Section 1. They are recommended for
incoming inspection, periodic calibration, and to verify specifications. If the
instrument fails any test, calibration adjustment and/ or repair is needed. You do
not have to disassemble the instrument to perform the tests. Throughout these
procedures, the 8062A being tested is referred to as the UUT (Unit Under Test).

4-12, Initial Procedure
For any of these tests, make sure you do the following:

1. Allow the temperature of the UUT to stabilize in a test environment
with an ambient temperature of 23 +5°C (73 £9°F) and a relative
humidity of less than 80%.

2. Check the fuses and battery and replace them, if necessary.

3. Make sure the leads are disconnected from the UUT. Set the power
switch to on and set all other switches to the out (off) position.

4-13. Microcomputer and Display Test

Use the automatic power-on self-test to test the microcomputer and the LCD
display. Turn the UUT off, then turn it on while observingthe display. All of the
LCD segments should turn on. After about one or twa seconds, the display
should go blank briefly and then respond to switch selections,

4-14, Voliage Test
Use the following procedure to verify proper operation of the dcand ac voltage,
functions.

1. Connect the UUT and the DMM Calibrator as shown in Figure 4-4.

2. For each step in Table 4-2, select the UUT function and range as
indicated. Program the DMM Calibrator for the specified input signal
and verify that the displayed UUT value is within the indicated limits.

4-15. HResistance Test
Use the following procedure to verify proper operation of the resistance
function:

1. Connect the UUT and the DMM Calibrator as shown in Figure 4-4.

2. Select the resistance function and follow the steps 1 through 7 as listed
in Table 4-3. For each step, select the UUT function and range as
indicated. Program the DMM Calibrator for the specified input signal
and verify that the displayed UUT value is within the indicated limits.

4-9
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UuT

DMM
CALIBRATOR

% Hi
b L.O

4-16.

Figure 4-4. General Equipment Connection

NOTE

Most DMM Calibrators do not test resistance values beyond 10
M. To test the resistance function beyond 10 M(Y (optional steps
8 and 9 in Table 4-3), disconnect the DM M Calibrator and connect
a precision Reference Resistor for each value.

Continulty Test

Use the following procedure to verify proper operation of the continuity
function:

4-10

. Connect the UUT and the DMM Calibrator as shown in Figure 4-4.

2. Select the resistance function and the 2 k{) range. Press the =+
button once. The -« symbol should appear on the display.

3. Apply a resistance of 100.0Q). The long bar across the top of the
display should appear on the display immediately. A reading of .0997 to
.1003 shouid appear shortly thereafter (negating any test lead resistance).

4. Pressthe <+ button to enable the audible continuity (the 100.00
still applied). The » symbol should appear on the display with the e
symbol. The tone should sound.
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Table 4-2. Voltage Test

STEP| FUNCTIOMN | RANGE INPUT SIGNAL DISPLA
LEVEL FREQG. PLAY LIMITS
1 200 mV | +180.00 mV +189.89-{0 190.11
2 200 mV | -190.00 mV -189.89 to -180.11
3 | DC Voltage 2V 1.8000V de 1.8889 o 1.8011
4 20V 18.000V 18.985 to 19.015
5 200V 180.00V 189.85 to 180.15
8 1000V | 1000V 899.1 t0 1000.9
7 200 Hz | 99.40 to 100.60
8 AC Voltage 200 mV | 100.00 mV rms 20 kHz | 9860 10 101.40
9 1.0000V rms 200 Hz | .9640 to 1.0060
10 1.0000V rms 1 kkz | .8930 t0 1.0070
11 1.0000V rms 10 kHz | .9930 to 1.0070
121 AC Voitage 2V 1.0000V rms 30 kiHz | 9860 to0 1.0140
18 1.0000V rms 20 Hz | .9890 t0 1.0110
14 100.0 mV rms | 200 Hz | .0985 10 .1015
15 100.0mV rms | 30 kHz | .0950 1o .1050
16 10.000V rms 200 Hz | 9.940 to 10.060
17} AC Voltage 20V 10.000V rms 10 kHz | ©.480 to 10.520
18 10.000V rms 30 kHz | 9.460 to 10.540
19 200V 100.00V rms 200 Hz | 98.40 to 100.60
20 200V 100.00V rms 10 kHz | 94.80 to 105.20
21| AC Voitage 200V 100.00V rms 30 kHz | 94.60 to 105.40
22 750V 750.0V rms 100 Hz | 734.0 t0 766.0
23 750V 750.0V rms 1 kHz | 734.0 to 766.0
Table 4-3. Resistance Test
STEP RANGE INPUT RESISTANCE | DISPLAY LIMITS
1 2000 short circuit 0.00i00.04
2 20082 100.0002 99.86 to 100.14
3 2 k0 1.0000 kQ 8983 to 1.0012
4 20 k) 10.00C kQ §.888 to 10.012
5 200 k(1 100.0C kQ . 99.88 to 100.12
8 MO 1.0000 MO 9978 to 1.0022
7 MO 10.00 MQ 9.95 10 10.05
8 (optional) MQ 40.0 MO 39.3 10 40.7
9 (optional) MO 290 MO} 282 to 298

5. Remove the connections to the input of the UUT. The tone should
stop and the bar should disappear from the display. The display should
indicate OL (overrange) along with the =+« and » symbols.

411
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4-17. Current Test

Use the following precautions to verify proper operation of the dcand ac current
functions:

Connect the UUT and the DMM Calibrator as shown in Figure 4-5.

2. For each step in Table 4-4, select the UUT function and range as
indicated. Program the DMM Calibrator for the specified input signal
and verify that the displayed UUT value is within the indicated limits.

CALIBRATOR

¥ 1O

DMM

Hi

Figure 4-5. Equipment Connection for Current Test

Tabie 4-4. Current Test

INPUT SIGNAL ‘

STEP| FUNCTION | RANGE LEVEL FREQ. DISPLAY LIMITS
1 200 pA 190.00 pA de 189.41 to 190.59
2 200 uA -180.00 A dc -189.41 to -190.58
3 2 mA 1.8000 mA dc 1.8941 10 1.9059
4 | Currentdc 20 mA 19.000 mA de 18.941 t0 19.059
5 200 mA 180.00 mA de 188.65 to 191.35
6 2000 mA | 1900.0 mA dc 1886.5 to 1913.5
7 2000 mA | -1900.0mA | dc -1886.5 to -1813.5
8 | Current ac 20 mA rms| 18.000 mA 1 kHz 18.848 {0 18.152

4-12
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4-18. Diode Test
Use the following precautions to verify proper operation of the diode test:

I

Remove any connections to the inputs of the UUT and select the

diode test function. The display should indicate OL (overrange).

2.

Connect a 1000£) £:29% resistor to the input of the UUT. A reading of

.8800 to 1.1200 should appear on the UUT display.

3.

Using a DMM, measure the output current. The current should be 0.9

to [.1 mA.

4-19. CALIBRATION ADJUSTMENTS

Under normal operating conditions the 8062A should maintain the
specifications given in Section I of this manual for at least one year after
calibration. If your 8062A has been repaired or if it has failed any of the
performance tests, you need to perform the calibration adjustments,

Test equipment needed for the adjustments is listed in Table 4-1. If the test
equipment is not available, your nearest John Fluke Service Center will be glad
to help. Call (toll-free) 800 426-0361 for assistance. After you have completed the
calibration adjustments, we recommend that you complete the performance
tests to verify proper operation. In the following procedure, the 8062A that is
being adjusted is referred to as the UUT {Unit Under Test),

NOTE

The top ac shield should remain installed on the instrument while
the calibration adjustments are being performed. The positions of
the trimpots and trimcaps are marked on the top ac shield along
with a table summarizing the calibration procedures.

NOTE

The performance of the 8062A ac functions is affected by the
capacitance between the main pcb and the bottom ac shield, which
is dependent on the distance between them. The distance may vary,
depending on whether the top cover is installed. To minimize
performance variations, press down on the ac shield to simulate top
cover installation while you perform the calibration adjustments.
Afrer you have performed the adjustments and installed the top
cover, if you find that the measurement values obtained for the ac
function performance tests are consistently too high or teo low,
remove the top cover and repeat the adjustments accordingly.

1

Allow the UUT to stabilize with the power off for at least 30 minutes

at an ambient temperature of 21 to 25°C (70 to 77°F).

2.

Complete the calibration access procedure presented earlier in this

section,

4-13
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3. Connect the equipment as shown in Figure 4-4 and turn on the
equipment.

4. Onthe UUT, select the dc voltage function and the 2 volt range. Turn
R6 fully clockwise (CW), and turn RS fully counterclockwise (CCW),

5. Program the DMM Calibrator for an input of 1.9000V dc. Adjust RS
for a display reading slightly greater than 1.9000. Adjust R6 for a display
reading between [.8999 and 1.9001. '

6. On the UUT, select the 200 mV range (de¢ voltage function),

7. Program the DMM Calibrator for an input of 190.00 mV dc. Adjust
RS for a display reading between 189.99 and 190.01.

8. On the UUT, select the ac voltage function and the 200 mV range.
Turn RI8 fully CW, and turn R15 fully CCW.

9. Program the DMM Calibrator for an input of 100.00 mV ac at 200
Hz. Adjust R15 for a display reading slightly greater than 100.00. Adjust
R18 for a display reading between 99.95 and 100.05.

10. Onthe UUT, select the 2V range (ac voltage function). Program the
DMM Calibrator for an input of 1.0000V ac at 10 kHz. Adjust C3 until
the display reading is between 99.90 and 100.10.

4-20. TROUBLESHOOTING

CAUTION

®

Static discharge can damage MOS components U3, U4, and U5,
Foliow the handling precautions for static sensitive devices
previously described in this section. Never remove, install or
otherwise connect or disconnect components without first setting
the instrument power switch off and disconnecting any inputs to the
instrument.

If necessary, refer to Section 2 for operating instructions or Section 3 for the
theory of operation. The troubleshooting information is supported by the
schematics and tables in Section 7,

4-21, Seif-Tesis

The 8062A offers three self-tests: power-on self-test, ratio self-test, and switch
decoding self-test. The power-on self-test is automatically performed whenever
the instrument is turned on. It is described in Sections 2 and 3. The other two
tests function as follows:

4-22. RATIO SELF-TEST
The ratio sel{-test is an operating mode of the 8062A in which the reference

4-14
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voltage for the a/d converter is applied to the a/d converter during both the
integrate and the read periods. If the instrument is functioning properly, the
display should read 10000 £3 counts (the decimal point location depends on the
range, and does not affect the number of counts),

To select the ratio self-test, select a voltage or current function. Hold down the
<+ button while you turn onthe instrument. After the power-on seif-test has
been completed (the display is .8,8.8.8), release the += .  button. The
instrument should now be in the ratio self-test mode. To cancel the ratio self-test,
press the eewi  button or turn off the instrument.

If the count is within tolerance, it gives a strong indication that the a/ d converter
is working properly. If the count deviates more than 5 counts from 10000, the
probabie causes are as follows (in order of probability): a/d converter in U3,
leakage around or failure of C16, C18, Z3, R8, or the power supply.

4-23. SWITCH DECODING SELF-TEST _

To select the switch decoding self-test, hold down the REL button while you
turn on the instrument. After the power-on self-test has been completed (the
display is .8.8.8.8), release the REL button, The instrument should now indicate
the switch decoding. To cancel the switch decoding self-test, turn off the
instrument,

The switch decoding self-test indicates how the software in the microcomputer
interprets the configuration of the eight switches and four push buttons. Each
function or range that may be selected corresponds to a number that appears in
one of the digit positions on the display (see Table 4-5). Notice that if no range is
selected, the microcomputer assumes the 200 (uA, mV, ) range is selected.

In some cases it may be helpful to know that the microcomputer scans the
switches in order from SW5 to SW§ (there is no input for switch SW4, the
default range). The microcomputer assumes the first range switch detected as
being pushed in is the desired range. For example, if you press in both the 200V
and 1000V switches while in dc voltage, the microcomputer assumes you want
the 200V range. There is one exception: if the microcomputer detects that the 2
k{3 switch is selected, it checks for the 20 k{) switch which indicates diode test
selection when pushed in.

Also during the switch decoding self-test, the continuity indicator (the long bar
across the top of the display) indicates the state of the continuity comparator.
When the voltage at U3-4 (CM-) is less than at U3-3 (CM+), the continuity
indicator is on. When the voltage at U3-4 is greater than at U3-3, the continuity
indicator is off. You can use this feature to check the comparator when
troubleshooting the continuity function. R9 controls the setting of the
comparator offset.

4-24. Troubleshooting Guide

A troubleshooting guide is presented in Table 4-6. The guide is structured
around the performance tests presented earlier in this section. To use this guide,
complete the performance tests and note any discrepancies in performance.
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Table 4-5. Switch Decoding Seli-Test

- BANGE DISPLAY DIGIT 0
200 (A, mV or Q) 0 (default if no range seiected)
2 1 :
20 2
200 3
2000 4
PUSH BUTTON DISPLAY DIGIT 1*
none D
REL 1
e 1} 2
FUNCTION DISPLAY DIGIT 3*
AC Voltage 1
DC Voltage 2
AC Current 3
DC Current 4
Resistance 5
Diode Test 7

“Display digits are numbered 0 through 4 from right (LSD) to left (MSD).

Then locate the test, symptom, and possible cause of malfunction in Table 4-6.
When several possible causes of malfunction are listed, they are listed in order
beginning with the most probable to the least probable. A section about
troubleshooting the power supply is also included.

The following troubieshooting techniques can be helpful:

4-18

When troubleshooting, remember to use the switch decoding self-test to
determine whether the microcomputer properly interprets the function

~ and range selection.

Do not remove the main pcb from the bottom case unless you must do so
to gain electrical access to circuits. You can gain electrical access to almost
all of the input circuitry through the switch contact pins on the top of the
switch deck (refer to the schematic in Section 7).

One way to check the input circuitry is to attach a high impedance (>1000
M) DMM at the input of the 8062A a/d converter, U3-6.

You can do a lot of troubleshooting without the LCD and microcomputer
peb installed. Although there will be no display and the a/d converter will
not work, the power supplies still work so you can check the input
circuitry, the diode test and ohms sources, and the ac converter. Another
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advantage is that you gain access to all the pins on U3 without having to
turn the main pcb over.

You can troubleshoot the input circuitry with U3 removed (be sure
to disconnect the battery before removing U3). Since U3 controls the
power supply, removing U3 will cause the ac converter and diode test
source to stop working. However, it will also eliminate any power supply
leakages that might be affecting the input circuitry. Since the input
protection, input divider and ohms reference resistors, amps protection,
current shunts, and a/ d input circuits consist of passive components (refer
to the schematic in Section 7) you can check them without having U3
installed,

Table 4-8. Troubleshooting Gulde

TEST AND SYMPTOM POSSIBLE CAUSE/SUGGESTIONS

POWER ON/MICROCOMPUTER
AND DISPLAY TEST

No display

Missing LCD segments
All LCD segments stay on

Entire dispiay is dim

Some display segments are
dim or ghosting

POWER SUPPLY

VDD (voltage between
TP7 and common)
#5.2 4+ 0.12V

VDG {voltage between
TP7 and TPB)

#3.15 £ 0.08V

VS3S {voitage between

TP2 and common)

# -51% 0.27V
TP4 #1.225 £0.025V
U3-11 51,0000 £ 0.0004V

Dead battery, battery connections, J4,
power supply circuitry.

Display interconnect.

Microcomputer connector, U5, U3,
pch lands open.

l.ow battery, power supply low, display
interconnect.

Dispiay interconnect, contamination
on pceb connector or LCD,

U3, Q1, VRl

U3, C12, U5

U4, C21, C23

Hint: H you suspect U3 power sup-
plies are bad, you can drive the 8060A
power supplies externally. Remove
battery, uC pcb, and U3, Apply
+5.2V at TP1—you can then check the
ac converter, diode test source, VRZ,
U4, and the power supply circuitry.
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Table 4-6. Troubleshooting Gulde {cont)

TEST AND SYMPTCM

POSSIBLE CAUSE/SUGGESTIONS

VOLTAGE TEST - DC
Gross error {constant
reading of 0.00 or
oL)

Ratio self-test passes,
but constant reading
of 0.00

High impedance dc readings
0.00, normal d¢
readings correct

DC readings incorrect for
all ranges

DC readings correct for
200 mV, 2V—incorrect
for 20V, 200V, 1000V

VOLTAGE TEST ~ AC
DC readings correct,
ac readings incorrect

AC readings too high by
factor of 1.1

Too much ripple at S3D wiper
Poor response at high
frequencies

~Perform ratio self-test in dc volts.

If count is good, U3 is good. If count
is way off, suspect U3, C8, R33, R8,
23, C16 or C18.

R1, R2 (fusible resistors—replace
with exact equivalent only), RJ1, RJ2,
RJ3, RJ4 (varistors turn yellow when
shorted), open circuitin frontend, bad
component in input divider, U3 pins
6 and 7 shorted. (Hint: check high
impedance dc voltage first, which
bypasses the input divider.) Refer to
Table 4-1 for input divide ratios.

R1

Leakage from pcb, U3-6/7, contamina-
tion

Input divider or input divider switches,
R2

Switches 83D, 538

U2: check ac converter power sup-
plies: (U2-4 =52 + 012V

Uz2-8 = -5.1 + 0.20V}.

Apply ac signal to input and use ac
voltmeter in 200 mV range to check
both sides of R13, U2-5, U2-6.

C24

C24, C25 }
C26, R22, S3C, input divider
capacitors,

4-18




8062A

Table 4-6. Troubleshooting Guide (gcont)

TEST AND SYMPTOM

POSSIBLE CAUSE/SUGGESTIONS

RESISTANCE TEST
All ranges incorrect

CR1 supplying proper current,
but readings off

Low range readings correct,
high range readings off

CURRENT TEST
Constant reading of 0.00

Fuses F1 and F2 good, but current
readings off

High crest-facter ac current
readings off

CONTINUITY TEST
No response

No tone

Ohms source voltage inadequate—
using a voltmeter in the 2V or 20V
range, measure ohms source voltage
between TP11 and common, Refer to
Table 4-7 for correct values.

Q32, Q4, RT1, R2, R1, Z5

CR1 not supplying enough current
{particularly if 20002 range noisy}.
Select diode test, connect an external
1 k{2 resistor across the inputs and
measure the voltage drop across the
resistor - should be approximately 1V
{+10%).

Check values of the reference resis-
tors for the range not working. Check
voltage drops across the known and
unknown resistors and make sure the
ratio works properly.

Q3 and Q4 leak-check by seeing if MQ
reads OL with open input. Main pcb
contaminated - clean carefuilly and
check performance.

Check fuses F1 and F2 with fuse check
procedure in Section 2-4.

Switches and resistors in current
shunt.

Wk

Select switch decoding self-test—
check for proper function decoding
and also confirm that the continuity
comparator responds. R31, S1A

G6, R4, LS1. Check U3-1 (tone output)
with scope for 2.667 kHz signal,
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Table 4-8, Troubleshooting Guide (cont)

TEST AND SYMPTOM

POSSIBLE CAUSE/SUGGESTIONS

DIODE TEST .
No readings or very low readings | CR1 (dicde test source). To check

BT INDICATOR
BT indicator not displayed when U3, Z4—U3 compares voltage at pin
battery voltage is less than 5.6V 18 (BT with voltage at pin 10 {(COM—

| CR1, select diode test, connect an
external 1 k{1 resistor across the inputs
and measure the voltage across the
resistor — should be approximately
1V (£10%).

analog common voltage). BT turns on
if U3-18 voltage is greater than
common, turns off if it is less
(£50 mV}

Table 4-7. Troubleshooting the Resistance Function:
Voliage Sources for Ranges

VOLTAGE SOURCE

RANGE (10%) COMMENT

2000 4.5V These values should be obtained when no
2 kQd 1.2V external resistors are connected to the
20 k0 1.2V resistance inputs. Measure voitage between
200 kQ2 1.2v common (J2) and TP10. Note that the M) and
MO 21V 200 k2 ranges will be loaded by a 10 MQ input

impedance, Use a high impedance voltmeter
for the measurement or decrease the voltage
source magnitude appropriately. A DMM with
a 10 MQ input impedance will read
approximately 1.8V in the MQ range.
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Table 4-8. U3 (MAC) Pin Descriptions

PIN NO. | MNEMORNIC DESCRIPTION
1 TONE 2.66 kHz square wave to tone generator.
2 CFQ Qutput, + input, - input, respectiveéy, of the
3 CM+ continuity function comparator.
4 CM-
5 V88 -5.1V supply {externally generated).
8 Hi Input to the a/d converter.
7 LO Sense ground for the a/d converter,
8 FC+ Connections to the "{lying capacitor’ which
g FC- stores the reference voltage applied to the a/d
converter during the read period. Plus and minus
signs indicate polarity of stored voltage.
10 COM Analog common.
11 VREF+ Input for 1V reference voitage for a/d converter
and power supply.
12 CREF- Reterence input to a/d converter during autozero
13 CREF+ period for resistance function,
14 BFH Cutput of the a/d buffer circuit,
15 BFL
18 AZ input for AZ capacitor.
17 INT Input for INTEG capacitor.
18 BT Battery test input.
19 VIA +5.2V supply feedback (nominally 1v)
20 CcvV Gate drive for JFET. Series pass element
21 VDD +5.2V supply.
22 VID Reference voltage for the U3 and U5 digital
power supply.
23 vDG Output of the U3 and U5 digital power supply.
24 ADO Four-bit paraliel data bus between U3 and US5.
25 AD1 During the first part of a data transfer operation
- 26 AD2 they carry the address of the register being read or
27 AD3 written to. During the remainder ¢f the operation
they carry data.
28 WR/ Register write strobe.
29 ALE/ Address Latch Enable.
30 RD/ Register read strobe.
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Table 4-8. U3 {(MAC) Pin Descriptions (cont)

DESCRIPTION

PIN NO | MNEMONIC
31 IN1O SW5
32 INT1 SWB
33 IN12 SW7 inputs to U5 indicating the switch
34 iIN13 Swa positions.
35 INZ2G SWH
36 IN21 sSwe
37 IN22 SW3
38 CLKO 40 kHz ciock which drives the U5 clock input
(crystal frequency divided by 80).
39 XTALI Connections to the crystal oscitlator.
40 XTALO
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Section 5
List of Replaceable Parts

5-1. INTRODUCTION

This section contains an illustrated parts list for the instrument. Components are
listed alphanumerically by assembly. Both eélectrical and mechanical
components are listed by reference designation. Each listed part is showninan
accompanying illustration.

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 5-3 for Code-to-
Name list)

5. Manufacturer's Part Number
6. Total Quantity per assembly or component

7. Recommended Quantity: This entry indicates the recommended
number of spare parts necessary to support one to five instruments for a
period of two years. This list presumes an availability of common
electronic parts at the maintenance site. For maintenance for one year or
more at an isolated site, it is recommended that at least one of each
assembly in the instrument be stocked. In the case of optional
subassemblies, plug-ins, etc., that are not always part of the instrument,
or are deviations from the basicinstrument model, the REC QTY column
lists the recommended quantity of the item in that particular assembly.

5-2. HOW TO OBTAIN PARTS
Components may be ordered directly from the manufacturer by using the
manufacturer’s part number, or from the John Fluke Mfg. Co., Inc. factory or
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authorized representative by using the FLUKE STOCK NUMBER. Inthe event
the part you order has been replaced by a new or improved part, the replacement
will be accompanied by an explanatory note and installation instructions if
necessary,

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

[. Quantity

2. FLUKE Stock Number

3. Description

4. Reference Designation

5. Printed Circuit Board Part Number
6. Instrument Model and Serial Number

CAUTION
indicated devices are subject to damage by static discharge.

§-3. MANUAL CHANGE AND BACKDATING INFORMATION

Table 5-4 contains information necessary to backdate the manual to conform
with earlier pcb configurations, To identify the configuration of the pchs used in -
your instrument, refer to the revision letter on the non-component side of each
pch assembly.

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

To backdate this manual to conform with an earlier assembly revision level,
perform the changes indicated in Table 5-4. There are no backdating changes at
this printing. All pcb assemblies are documented at their original revision level,
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Table 5-1. 80624 Final Assembiy
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Table 5-1. 80624 Final Assembly (cont)
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MP25 (2)
1 SHOWN

H1 (2)—=b
MP3
MP24 - {3)

MPi1

MP6

TEST & BUTTON UP (1 OF 2}

Figure 5-1. B062A Final Assembly
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MP17

S10-11

Als

MP27

MP6 (REF)

MP22 (REF)

TEST & BUTTON UP (20F 2)

Figure 5-1. 8062A Final Assembly {cont)
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Table 5-2. A1 Main PCB Assembly
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Table 5-2. A1 Main PCB Assembiy (cont}
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Table 5-2. A1 Maln PCB Assernbly (cont)
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Table 5-2. A1 Main PCB Assembly (cont)
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Table 5-3. Federal Supply Codes for Manufacturers

o121 514086
Allen-Bradiey Co. Murata Corporation of America
Milwaukee, Wisconsin Marietta, Georgia
01298 52763
Texas Instruments, Inc. Stettner-Trush inc.
Semiconductor Group Cazenovia, New York
Dalias, Texas 56289
04713 Sprague Electric Co.
Motorola Inc. North Adams, Massachusetts
Semiconductor Group
Phoenix, Arizona 71400 .
Bussman Manufacturing
07910 Div. of McGraw-Edison Co.
Replaced by 15818 St. Louis, Missouri
09214 73899
General Etectric Co. JFD Electronics Co.
Serniconductor Products Components Corp.
Power Component Operation Brooklyn, New York
Auburn, New York 70989
0ga22 Erie Technical Products Inc.
Burndy Corp. Erie, Pennsylvania
Norwalk, Connecticut 83003
11532 Varo Inc.
Teledyne Relays _ Gariand, Texas
Hawthorne, California
79727
15818 C - W industries
Teledyne Semiconductors Warminster, Pennsylvania
Formerly Amelco Semiconductor 80031
Mountain View, California  Mepco/Electra Corp.
17856 Morristown, New Jersey
Siliconix, inc. 09535
Santa Clara, California John Fluke Manufacturing Co., Inc.
19647 Everett, Washington
Caddock Electronics inc.
Riverside, California 91637 .
Dale Electronics Inc.
32293 Columbus, Nebraska
Intersil
Cupertino, California
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Table 5-4. Manual Status and Backdating Information

Raef Fiuke * Ta adapt menuat to sarlier rev configurations perform changes

o ?{on Assembly part | in desending order {by no.), ending with change under desired rev latter
R Narne Mo. |~iA|B|CID|EIFIGIH|d K|L|M|NIP
Al Main PCE Assembly 617795 ®|{e@iX

* X = The PCR revision lavels documentad in this manual.
@ = Those revision letters wara never used in the instrument.
-w= No ravision lotter on tha PCB,

5/13/5-14







AK, Anchoraga

Harry Lang & Associates
1371 Hicrest Drive 303
Anchorage. AK 98503
{807} 219-5741

AL, Huntavikia

John Fluke Mfg. Co., Ine
3322 5. Memorial Parkway
Sutte 86

Hunisvilis AL 358071

(205} BYI-622C

(4041 398-3224 (Ananta)

AZ, Tempe

Jonn Fizke Mig, Co, Inc.
2125 §. 48th Street

Suite 104

Tempe, AL 85282

(602) 9678724

802) 790-3881 (Tycson}

CA, Los Angeles

John Fluke Mig, Go., ing
20802 South Bonita St
Carson, CA 90746

(213} 538-3500 or

{714} 781-2445

CA, Santa Clara

John Fluke Mfy Co. inc
2300 Walsh Ave . Bidg. K
Santa Clara, GA 85081
{408} 727-0513

CA, Tustin

John Fluke Mig. Co, tng
15445 Red Wil Ave,, Suite F
Tustin, CA 92680

(714} 838-8863

(714) 228-1254 {San Diega)

GO, Danver

Jehn Fiuke Mfg. Co., Inc
1980 South Quebes St #4
Denver, CO 80211

(303) 750-1222

CT., Harttore

John Fiuke Mig. Co, Inc,
124 Hebwor Ave.
Glastonbury, OF 06033
(203 B33-0777

FL. Oflando

Jokn Fluke Mig. Co., Ing
940 N. Fern Craek Ave
Orlando, Fi 32803

{355} 886-4881

GA, Atlants
{494} 396-3224

HI, Honotuki

EMC Corporation
2679 Ualena 51,
Honolulu, £ 96819
(808} BAG-T1348

1A, lowe City
{319) 354-2811

., Chicage

John Fluke Mig. Co., Inc
1400 Micks Road

folling Meadows. |L 80008
{312) 388-0850

N, Ingianapells

Jone Fluke Mig. Co., Ing
5610 Crawiordsvitle #o
Cotporate Squars West
Sure 802

indianapolis, 1N 45224
(317) 244-2456

KA, Kansas City

Jakn Fluke Mig. Co., inc
4550 West 309th St

Suite 136G

Shawree Mission, KA 66211
1913} 381-9800

LA, New Orieans
{504} 455-0814

MA, Burlington

John Fluke Mig Co.. Ing
25 "B Street
Burlington, Ma G1803
(837} 2734674

M), Rockvifle

John Fluke Mg Co.. inc,
5640 Fishers {ane
Rockvilie, MD 20852

{301} 770-1570

{301) T92-7080 (Baitimore)

U.S. SALES AREAS

M, Delroit

Joha Fluke Mig. Co.. Inc.
13955 Farmungion Rd.
Livonia, Mi 48154

(313) 322-9140

MM, Minnsapolis

Jahn Fiuke Mg, Co. Ing
T373 West 1471h 51
Suite 198

Apple Valigy, MN 55124
(612 437-9400

MO, 5t Louis

John Fiuse Mig. Co., inc.
300 Brookes Dr., Suite 106
Hazatwood, MO 83042
[314) 731-3388

NC, Greensbore

John Figke Mlg. So., ine
1310 Beaman Place
Graensboro, NC 27408
(91&; 2831318

N2, Paramus

Jonn Fiuke Mig. Co., ing
PO Box 930

West 75 Century Road
Paramus. NJ 07852
{201} 262-955%

NM, Albuguergue

Jobr Fluke Mig. Co., inc.
1108 Alvarago Drive N &
Auquergue, NM 87110
(505) 265-8431

NY, Rochester

John Fluke Mig. Co., Ing
4515 Culver Road
Rachester, NY 14622
(718} 266- 1400

OH, Cleveland
Jehn Fluke Mig, Co., tnc.
7830 Freeway Cirgie

Mitdleburg Heights, OH 44130

{216} 234-4540

Of, Daylon

Jonn Fiuke Mig. Co., Inc.
4756 Frsnburg fid..
Dayton, OH 45424

{513) 233-2238

(634} BB-5715 (Cotumbusy

OR, Portiang

John fiuke Mg, Co., Ing,
18360 §.w. Sprnglieid Lans
Alsha, OR 47907

(503} B42-1342

PA, Phiisdeiphia

John Fluke Mig. Ca., Inc.
1010 Wast 8th Ave, Suita H
King of Prussia, PA 19406
(275} 285-4048

(412) 261-5171 {PRisburgn)

TX. Austin

Jotn Fiuke Mig Co., inc.
Creek Gardens, Suite 133
BTG Shoal Creek Bivg
Austin, TX 78758

{512} 458-3344

TX, Callas

Jonn Flude Mig. Ce.. inc
14400 Midway Road
Daitas. TX 75234

{214} 233-9000

TX, Houston

John Fluke ig Co. inc
4242 Bive Bonnet [r
Blaftord, TX 77477

{713} 4975905

{304} 455-0814 (New Qrleans)

UT. Sait Lake Cly

John Fluke Mig. Co, Ine
5226 So 30CG West, Suile 42
Sait iake City, UT 84107
801} 268-931

WA, Sealtie

Johe Fluke Mig. Co.. Inc.
975 industry Drive
Seattle, WA 38188

{206) 575-3785

For more informalinn on Fluke products or Sales Offices you may diat (300} 428-C361 toll-free in most of U.S.
From Alsska, Hawall, or Washington phone (208) 356-5400, From other countries phone {206} 356- 5500,

John Fluke Mig. Co., iInc., P.O. Box 09080, Everett, WA 98208, Phone (208) 342-8300
Fiuke {Hollana) B.V., P.O. Sox 5053, 5004 EB, THburg, The Netherlands, Phone [013) 673973
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INTERNATIONAL SALES OFFICES

Argenting »

Coasm. 5 A

Virray 2ed Ping 4071

Buenos Ares, Arganiing

Tel 5533185 TLX 390122254
Auyiratia &

Elmaasce Instruments Pry Lt
PO Box 30 Congard. M SW
Austratis 2137

Ted {2) 736-2888, TLE AAZSOAT
Eimeasca instruments Pty Lig
PO Box 307

M Waverty Wil 3148
Austraha

Tei 2334044

Tex 36208 (ELMVIC)
Eimeasco instruments Pty Lid
Proless:onal Sute's Bidg
GPO Box 2380

Bristans, 400 Auslzaba

Tal (O7: 2283147

Eimeasco Instruments Pry Lta
PO Box 1240

GF O Adeiaide 5001

South Austraba

Eimaasce nstiuments Ply Lid
20 Boa 8 Gosnells.

Wast dustrata §110

Tet 109) J48.3362

Auatris

Wailer Fexwsch
Eiexlraruscie Gerate Gmbt &.Co
Yertried-XG . Obachgdsse 28
A2 deonng, Ausing

Tel 10232) 235555, TLX 134758
Bahrain =

AL-Hamidiya

F O 8Box 20074

Manama Sakrain

Tei 259834 TiX A39%
Bangladesh o

Motherana Gorporatons

24 Halknotz Ad . Tikas
Dacca 3 Banglagesh

Tet 257249 258778

Bwigium

Fluxe [Belgium: § A NV

8. Rue de Ganeve

140 Brusse!s Beigum

Yel {2) 2184090, TLX 28312
Bolivie »

Coasin Bobvie SRL
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Section 6
Accessory Information

6-1. INTRODUCTION

This section of the manual contains information concerning the accessories
available for use with your multimeter. Each accessory, as shown in Figure 6-1,
is described in general terms under a separate major heading containing the
accessory model number. The depth of detail is intended to give the prospective
user an adequate first acquaintance with the features and capabilities of each
accessory. Additional information, when necessary, is supplied with the
accessory.

6-2. DELUXE CARRYING CASE (C90)

The C90 Deluxe Carrying Case is a pliable, vinyl, zipper-closed pouch that
provides in-field-transport protection for the instrument as well as convenient
storage locations for test leads, operator guide and other small accessories, A
finger- or belt-loop is included on the case as a carrying convenience.

6-3. TEMPERATURE PROBES (80T-150C and 80T-150F)

The 80T-130 Temperature Probe converts the instrument into a direct-reading
(I mV dc/°) °C (80T-150C) or °F (80T-150F) thermometer. It is ideally suited
for surface, ambient, and liquid measurements and lends itself easily to a wide
range of design, troubleshooting, and evaluation applications. A rugged, fast-
responding probe-tip with a 350V dcstandoff makes the 80T-150 one of the most
versatile and easy-to-use temperature probes availabie.

RANGE (°C/°F)

8OT-150C ... Ll =50°C to +150°C
BOT-150F ......... ... ... -58°F to 302°F
ACCURACY ... ............ T1°C (1.8°F) from 0°C to 100°C,
decreasing linearly to £3°C(5.4°F}at -50°C
and +150°C.
VOLTAGE STANDOFF .... 350V dc or peak ac.
POWER ................... Internal disposable battery; 1,000 hours of

continuous use.
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Figure 6-1. Accessorles
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6-4. CURRENT TRANSFORMER (801-600)

The Model 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 probe allows measurements to be made without breaking the circuit
under test. In use, the current carrying conductor being measured serves as the
transformer’s primary, while the 80I-600 serves as the secondary. Because of a
high efficiency, quadrature type of winding, wire size and location of the
conductor within the transformer jaws do not affect the accuracy of the current
measurement.

RANGE ................ ... | to 600A ac.

ACCURACY ...... e + 39, _
FREQUENCY RESPONSE .. 30 Hzto | kHz, 10 kHz typical.
DIVISION RATIO .......... 1000: 1.

INSULATION ............. 5kV.

MAXIMUM CONDUCTOR

SIZE .. .. 2-inch diameter,

6-5. HIGH YOLTAGE PROBE (80K-6)

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

VOLTAGE RANGE ........ 0 to 6 kV, dc or peak ac
INPUT IMPEDANCE ....... 75 megohms 125 nominal
DIVISION RATIO ,......... 1000: 1
ACCURACY
DCto500Hz ............ i
500 Hzto I kHz ........., +26,
Above | kHz ............... Output reading falls, Typically, -30% at 10
kHz.

6-8. HIGH YOLTAGE PROBE (80K-40)

The Model 80K-40 extends the voltage measurement capability of the
instrument up to 40 kV. Internally, the probe contains a special 1000:! 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 to measurement accuracy.

VOLTAGE RANGE ........ I kV to 40 kV dc or peak ac, 28 kV rms ac.

INPUT RESISTANCE ...... 1000 M.

DIVISION RATIO .......... 1600:1.

ACCURACY DC (OVERALL) 20 kV to 30 kV $29% (calibrated at 25 kV).

UPPER LIMIT ............. Changes linearly from 29 at 30 kV to 49 at
40 kV.
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LOWER LIMIT ... ........ Changes linearly from 29 at 20kV to 4% at |
kV. -
ACCURACY AC(OVERALL) =+5% at 60 Hz.

8-7. HiGH FREQUENCY PROBE (83RF)

The 83RF Probe extends the frequency range of your multimeter’s voltage
measurement capability to include [00 kHzto 100 MHz inputs from 0.25 to 30V
rms. The probe operates in conjunction with the instrument’s dc voltage ranges,
and provides a dc output that is calibrated to be equivalent to the rms value of a
sinewave input.

AC-to-DC RATIO ... ... .. t:1
RATIO ACCURACY (At 1 MHz
and loaded with 10 M(D)
Above IV ... .. +1 dB
Below IV .. ... . ... ..... +1.5 dB

FREQUENCY RESPONSE
(Relative to | MHz)

100 kHz to 100 MHz ........ *1 dB
EXTENDED FREQUENCY
RESPONSE ................ Useful for relative readings from 20 kHz to
250 MHz.
RESPONSE ................ Responds to the peak value of an input and is
' calibrated to read rms value of a sine wave.
VOLTAGE RANGE ........ 0.25 to 30V rms
MAXIMUM INPUT
VOLTAGE ................. 30V rms, 200V dc
INPUT CAPACITANCE .... Approximately 3 pF
TEMPERATURE RANGE
Operating ........... 0.0 +10°C to +35°C
SI0TEEE .o 40°C to +75°C
HUMIDITY ... ........ .. ... <50% R.H.
OUTPUT CONNECTOR .... Fits standard 0.75-inch dual banana
connectors.

6-8. HIGH FREQUENCY PROBE (85RF)

The Model 85RF High Frequency Probe allows measurements over a frequency
range of 100 kHz to 500 MHz from .25V to 30V rms. It operates in conjunction
with the instruments dc voltage ranges and provides a dc output that is
calibrated to be equivalent to the rms value of & sinewave input.

AC-to-DC RATIO .......... 1:1
RATIO ACCURACY (At | MH>z
and loaded with 10 M)
Above 0.5V ... Ll +0.5dB
Beiow 0.5V ............... 4+1.0 dB
FREQUENCY RESPONSE
(Relative to | MHz)
100 kHz to 100 MHz ... .. +0.5 dB
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*100 MHz to 200 MHz .... *£1.0dB

*200 MHz to 500 MHz .... £3.0dB

*Referred to high and low inputs at probe tip.
EXTENDED FREQUENCY

RESPONSE ................ Useful for relative readings from 20 kHz to
700 MHz.
RESPONSE .............. .. Responds tothe peak value of an inputand is
calibrated to read rms value of a sine wave.
VOLTAGE RANGE ........ 0.25 to 30V rms
MAXIMUM INPUT
VOLTAGE ................. 30V rms, 200V dc
INPUT CAPACITANCE .... Approximately 3 pF
TEMPERATURE RANGE
Operating ................ +10°C to +35°C
Storage .......... e 40°C to +75°C
HUMIDITY ... .. <80% R.H.
OUTPUT CONNECTOR .... Fits standard 0.75-inch dual banana
CONNECLors.

6-9. BATTERY ELIMINATOR (A81)

The A8l Battery Eliminator converts the multimeter from battery to ac-line
operation. When connected to the multimeter it effectively removes and replaces
the output of the battery. The battery does not need to be removed from the
circuit. Select the correct model number from the following list:

I. For 100V ac £10%, 48 to 62 Hz operation, use A81-100.
2. For 15V ac £10%, 48 to 62 Hz operation, use A81-115,

3. For 230V ac £109%, 48 to 62 Hz (U.S. type plug) operation, use A81-
230-1.

4. For 230V ac £10%, 48 to 62 Hz (European type plug) operation, use
ARL-230,

WARNING

DO NOT SUBSTITUTE A CALCULATOR 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 A81
FOR AC-LiINE OPERATION,

6-10. CURRENT SHUNT (804-10)

The Model 80J-10 Current Shunt extends the current measuring capability of
the DMM to 10 amps continuous (20 amps for periods not exceeding one
minute) dc to 10 kHz at an accuracy of £0.25% in excess of the voltmeter
accuracy.
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SHUNT ..o o, 10 amps at 100 mV.
ACCURACY (18°C to 2R°()
DCto l0kHz ............ +£0.25%.
10 kHz-100 kHz .......... Rising to | dB at 100 kHz typical.
TEMPERATURE COEFFI{- :
CIENT . 0.005%;°C.
INDUCTANCE ............. 1.3 nH in series w;0.00{) shunt.
OVERLOAD ............... Up to 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 .. ...... ..., 5-way binding posts (red and black).

8-11. AC/DC CURRENT PROBE (Y8100)

The Fluke Y8100 AC; DC Current Probe is a clamp-on probe thatis used with a
voitmeter, multimeter, or oscilloscope to read dc, ac, or composite {(ac on de)
current measurements. 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 measurements,

The Model Y8100 probe is battery powered with size AA cells. It measures
current to 200A dc or ac rms using most any voltmeter. Two ranges, 20A and
200A, produce a 2V output at {ull-range current.

RANGES ... .. .. ... ... 20A ac or de
200A ac or dc
RATED QUTPUT .......... 2V at full range
ACCURACY
DCto 200 Hz ... ..... +2% of range
200 Hzto L kHz ... ... ..., <100A add 3% reading
>100A add +6% reading
CALIBRATION CYCLE .... 1 year
FREQUENCY RESPONSE .. dcto 1.0 kHz
RECOMMENDED LOAD ... 230 kD
TEMPERATURE RANGE .. +I[5°C to +35°C; for specified accuracy

16°C to +50°C; storage and operation at
reduced accuracy.
HEATING LIMITATION ... Prolonged operation above 200A ac or |
kH7 can cause damage to the Y8100.
WORKING YOLTAGE

RATING ... ...l Core to output; 600V dc or 480V ac
maximum output to ground; 42V dc or 30V
ac Max

APERTURE SIZE .......... 3,47 (19 mm) diameter

SIZE OVERALL ........... 9"x41.2"x 17, 16"{230 mmx 115 mmx 37
mim)

WEIGHT ... . . 14 ounces (0.4 kg). with batteries

POWER ... .............. Battery, four AA cells

BATTERY LIFE ........... Alkaline-20 hours continuous
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6-12. AC CURRENT TRANSFORMER (Y8101)

The Model Y8101 is a small clamp-on current transformer designed to extend
the current measuring capability of an ac current meter up to 150 amperes. A
clamp-on coil designed into the probe allows measurements to be made without
breaking 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,

CURRENT RANGE ........ 2A to [30A
ACCURACY, (48 Hz to 10 kHz) £2%, 10A to 150A
8%, 2A to 10A

DIVISION RATIO .......... 100601
WORKING VOLTAGE ..... 300V ac rms max
INSULATION DIELECTRIC

WITHSTAND VOLTAGE ... 3kV rms
MAXIMUM CONDUCTOR

SIZE .. 7167 (111 em)

6-13. SAFETY DESIGNED TEST LEAD SET (Y8132)

This test lead set is equivalent to the set originally supplied with your
multimeter. The set includes one red and one black test lead. Each probe has an
anti-slip shoulder near the test tip and is connected to the multimeter via a
safety-designed shrouded banana connector. This setwill fit John Fluke
instruments with safety-designed input jacks.

6-14. DELUXE TEST LEAD SET (Y8134)

The Y8134 is a deluxe test lead set. The attachments provided allow
interconnection with a wide variety of leads and electronic components.
Included in the kit are:

I. Two test leads (one red and one black). The Y834 leads have a
shrouded banana connectors on each end.

Two test probes

Two insulated alligator clips
Two spade lugs

One squeeze hook

One test lead pouch

e

One instruction sheet

6-15. SLIM FLEX TEST LEAD SET (Y8140)

The Y8140 Test Lead Set consists of one red and one black 60-inch (1.52 meter)
test lead, each with a standard banana plug on one end and an extendable tip
probe on the other end. This flexible metallic tip conductor may be extended up
to 2.5 inches and is insulated to within 0.1 inch of its tip. This insulation reduces
the chance of ¢reating an inadvertent short circuit while using the probes in their
extended configuration. Intended primarily for measuring voltages, the Y8140
leads may also be used for measuring modest currents.
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6-16. CABLES AND ADAPTERS
A variety of cables and adapters are available for use with the 8062A, and are
listed in Table 6-1.

Table 6-1. Cables and BNC, Banana, Phone and Phone Plug Adapters

MODEL DESCRIPTION

Y9165 Adapter: insuiated alligator clip-banana piug (pkg. of 10)
Y9106 BNC Tee, jack-jack-jack

Y3107 BNC Tee, jack-plug-jack

Y8108 Adapter: BNC-doubie banana plug

Y8108 Adapter: Binding posts/double hanana plug-BNC plug
Yo110 Adapter; BNC jack-pcb pins

Y9111 3-foot BNC cable (97 cm), 500 RG 58C/U

Y8112 B-foot BNC cable {1.95 m), 500 RG 58C/U

Y8113 Adapter; BNC plug-double banana piug

Y8114 Adapter: BNC jack-.250" phone plug

Y9115 Adapter; BNC plug-.250" phone jack

Y8116 Adapter; BNC jack-phono plug

Y8117 Adapter: BNC plug-phono jack

Y3118 Adapter: Phone jack-double banana plug

Y9119 Adapter: Phono jack-double banana plug

6-8/6-10
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Schematic Diagrams
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Figure 7-1. A1 Maln PCB Component Locations (Bottom View)
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Figure 7-2. A1 Main PCB Componen? Locations {Top View)
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TEST POINT DESCRIPTION
TP1 VDD, +5.2V supply.
TP2 VS8, -5.1V supply.
TP3 VDG, digital supply, +3.15V ref. to VDD (TP7)
TP4 VBG, bandgap ref., 1.2345V
TPS Supply ground.
TP6 U5/57, scope trigger, A/D cycle — L.
TP7 VOD, +5.2V supply {on uC pcb)
TP8 VDG, digital supply, +3.15V ref. to VDD (TP7)
TP uC ciock, 40 kHz nominal
TP1G Freq./Continuity comparator output
TP11 Ohms Source Qutput
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Figure 7-3. Test Point Locations




