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Section 1

Introduction and Specifications

-1, INTRODUCTION

The 8025A is a rugged, water and chemical-resistant
multimeter suitable for use in harsh industrial and miftary
ervironments. It was designed for MIL-T-28600 Type I,
Class 2, Styie A Instrument applications.

The Model 8025A combines the performance and accuracy
of a digital meter with the speed and dynamic measurement
capability of an analog meter. The 3200-count, digital
display offers better resolution than a conventional 3-1/2
digit, 2000-count display, and the 31-segment analog bar-
graph display provides quick and easy dynamic
measurement indications. In addition, a unique software

Touch-Hold mode allows you to watch the probes and the
circuit during critical measurements. The Touch-Hold mode
locks the measurement into the dispiay for viewing and
automatically updates the display when anew measurement
is taken. Model 8025A features include: '

e 3200-Count Digital Display: Provides improved
accuracy and resolution over a conventionst 2000-
count {3-1/2 digit) DMM.

#  31-Segment Anaiog Bar Graph Disptay: Allows quicker,
ecasier dynamic measurements: capacitor checking,
peaking, nulling, zero adjustments, etc. Analog bar
graph updates 10 times faster than the digital display.
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Fast Autoranging: Simplifies and speeds meter use.
Automatically selects proper measurement rangs.
Manual range can be selected.

Audible Continuity/Diode Test: Wiring, diode, and
transistor tests can be performed quickly without
viewing the display, :

Software Touch Hold: Using standard test leads, the
8025A captures a measuremeni, beeps, locks the
measurement in the display for viewing, then
automatically updates when a new measurement is
taken. This feature aliows the user to watch the probes
and circuit when necessary, then look at the display
after the measurement is complste.

Rugged, Sealed Construction: The case is sealed to
resist water, dirt, and contaminants.

Safety Features: Extensive overload protection, high
energy fuses for ali current ranges, non-metailic case
and bail; recessed input jacks, safety-designed test
leads, and no fuses toreplace for voltage and resistance
overtoads.

Battery Life: Typicaily over 1000 hours

s Low Power Resistance Measurement: Allows in-circuit
resistance measurements without turning on diodes or
fransistors.

1.2, ACCESSORIES

Fiuke DMM accessories {listed in Table 1-1) are designed to
increase the measurement capabilities of your instrument.
Whether you are measuring voltage, current, resistance, or
temperature, Fluke DMM accessories nelp you do the job
quickly and accuratety.

With our complete family of probes, you can measure ac
current o 600A, temperature to 150 degrees Cetsius, and
voltage to 40 kV. The C25 soft carrying case is available in
addition to the standard C20 hard case 1o help protectyour
instrument from drops, bumps, and spills. Fluke test leads
simplify circuit connections and let you probe hard-to-reach
places.

1-3. . SPECIFICATICNE

Specifications for the 8025A are given in Table 1-2. Uniess
otherwise stated, the basic electrical specifications givenare
defined for thetemperature range of 18 degrees Celsius to 28
degrees Celsius and refative humidity of up to 8% for 1year
after calibration.
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Tabie 1-1. Accessories

MODEL NUMBER

DESCRIPTION

TLT0

ACTG
Y8134
Y8140

G20

80K-8
B0K-40

Replacement test leads. Feature right-angle, safety-designed input connectors angd pin-tip
size probes.

Two red and two black slip-on, insulated alligator cfips compatible with the TL70 or other
pin-tip size probes.

Deluxe test lead kit. Features interchangeable tips and two test-tip probes, two alligator clips,
two large spade-tug tips, and one soring-loaded hook-tip probe.

Slim-Flex test leads. Adjustable length, flexible and insulated steel-needle test leads. Sharp
needle point wiil pierce varnish and thin insuiations. Fits into small places.

Hard carrying case. Protects against rough handling and bad weather. ihc{udes accessory
storage compartment.

Soft carrying case. Thickly padded vinyl with tough exterior and interior and heavy-duty
zipper. Holds DMM and test leads. Includes combination beit loop carrying strap.

High voitage probe (divide-by-1000 resistive divider! 0 to 6000V dc or peak ac (0 to 60 Hz).
High voltage probe {divide-by-1000 resistive divider) 40,000V dc or peak ac (0 to 60 Hz),
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Tabile 1-1. Accessories (cont)

MODEL NUMBER DESCRIPTION
Y8100 o00A DC/AC clamp-on current probe. Uses Hall effect to measure de or ac current without
electrical contact. Battery powered. 0 to 1 kHz. 0.75 inch (19 mm) jaw apening.

Ya101 AC ciamp-on current probe. 1A 10 150A, 48Hz to 1 kHz. Divide- by -1000 current transformer,
0.43 inch {11 mm} jaw opening.

801-400 AC clamp-on current probe, 1A to 400A, 48 Hz to 1 kHz (10A resoifution atove 320A with
8025A). Divide-by-1000 current transformer. 1.18 inch by 1. g7 inch (30 % 50 mmj jaw opening.

80i-600 AC clamp-on current probe, 1A to 600A, 30 Hz to 1kHz {10A resolution above 320A with
8025A). Divide-by-1000 current transformer. 2.0 inch {50.8 mm) jaw opening.

83RF Radio frequency probe. 100 kHz to 100 Miz, 0.25V to 30V rms.

B5RF Radic frequency probe. 100 kHz to 500 MHz, 0.25V to 30V rms.

807T-150C . Temperature Probe (°C). P-N junction sensor, 350V dc or peak ac isolation, chemicai-
resistant housing. Minus 50°C to plus 150°C, 0.1°C resoiution. ideal for temperature
measurements on circuit boards,

80T-150F Temperature Probe (°F}. P-N junction sensor, 350V dc or peak ac isotation, chemical-

resistant housing. Minus 58°F to plus 302°F, 0.1°F resoiution. Ideal for temperature
measurements on circuit boards.
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Table 1-2. Specifications

Analog Display

Annunclators

.....................

.........................

..................

Liquid crystal, multiplexed drive

3200 counts plus polarity indication, updated 2 times per second
31-segment bar graph plus polarity indication, updated 25 times per second
M) (@), (R (R,

range indicators (3, 30, 300}, n§ {nanosiemens)

{100 4V resoluticn)
3.200V {1 mV resolution)

(10.mV resolution)

(100 mV resolution)
1600V {1V resoiution)

10-megohms nominal
>80 dB @ 50 Hz and 60 Hz
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Table 1-2. Specifications (cont)

Common Mode Rejection Ratlo ...
Overload Protectlon ...l
AC YOLTAGE MEASUREMENT

ACOUTACY ..o vvveecnrnrrmninee
{320.0 mV-320.0V range)

Accuracy (1000V range) ...........

RANGES ....oovverrorriraceemannes

Conversion Type ..........oovenes
Input Impedance ...

Common Mode Rejection Ratio ...

120 dB @ de, 50 Hz and 60 Hz with 1 kilohm or less unbalance
1000V rms (500V rms on 320 mV range)

40 Hz to 2 kHz: +(0.5% of reading + 3 digits)
2 kHz to 10 kHz: +{2% of reading +3 digits)
10 kHz to 30 kHz: £{4% of reading +10 digits)

40 Mz to 2 kHz: £(1% of reading + 3 digits)
2 kHz to 10 kHz £(3% of reading +3 digits)

220.0 mV (100 uV resolution)
3.200V (1 mV resolution)
32.00V {10 mV resolution)
320.0V {100 mV resolution)
1000V (1V resolution

Ac coupled, average sensing, calibrated to read rms vaiue of sinewave
10-megohms nominal in parallel with <100 pf '

>80 dB, dc to 80 Hz, 1 kilohm or less unbalance
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Table 1-2. Speciffcations {con)

B025A

Cverioad Protection .............. 100V rms (500VY rms on 320 mV range); 107 Volt-Hertz product maximum
AC AND DC CURRENT _
AC Aecuracy ..................... =({1.5% of reading +2 digits)

BCAccuracy ...........ooovveenn. +(0.75% of reading + 2 digits)
Ranges ..............ccociivinnnn, 3200 pA (0.1 pA resolution)
3200 A (1 uA resolution)
32.00mA (10 uA resolution)
32086 mA (100 uA resolution)
10.60A {10 mA resolution)
Typicai Full Scale Buvden ......... 320.0 pA range: 160 mV
Yoliage ‘ 3200 pA range: 1.6V

32.00 mA range: 180 mV -
32G.0 mA range: 1.8V
10.00A range; 0.5V

Overioed Protection .............. #A/mA ranges: 630 mA/250V fuse in series with 3A/600V fuse
10.00A range; 20A/600V fuse
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Table 1-2. Specifications {cont)

RESISTANCE MEASUREMENT

ASCURBEY ... oo

Overload Protection ........... | e
Fuil Scale Voltage ................
Open Clroult Voltage .............

320.0 ohm range: +{0.3% of reading +2 digits)
3.200k 10 3.206M ranges: :£{0.2% of reading +1 digit)
32.00M range: £(1% of reading +1 digif)

32.00 nSrange: (2% of reading +10% digits}

320.0 ohm {0.1 ohm resolution)
3.200 kilohm (1 ohm resolution)
32.00 kilohm (10 ohm resolution)

3200 kilohm - {100 ohm resoiution)

3.200 megohm (1 kilohm resofution)

32.00 megohm (10 kilohm resoiution)

32.00 n8 {0.01 n§ resolution) {manual ranging only)
500V rms

<420 mV up to 3.2 megohm; <1.3V up to 32 megohm
<2.8V {-15 to 55°C)




Table 1-2. Specifications {cont)
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DIODE TEST AND CONTINUITY
Diode Test Indication .............

Continully Indication .............

Open Circuit Yolage .............

ENVIRONMENTAL SPECIFICATIONS

Temperalure .....................

Temperature Coefilcient .........,

Shocl, Vibration, Humidity
And Waler Resistance

Displays voltage drop; 0.5 mA nominal test current at 0.6V: 2.08V full scale

Continuous audible tone for test resistance below 450 ohms. Momaentary
chick for test voltage dropping below 0.7V (typicas silicon diode threshold)

<33V (-15 to0 55°C)

Operating: -15 to 65°C
Storage: -85 to 85°C

0.1 x the applicable accuracy specification per °C (for temperature
<18°C or >28°C)

Per MIL-T-28800 for a
Style A, Class 2 Instrument.
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Table 1-2, Specifications {cont)

GENERAL SPECIFICATIONS
Maximum Voltage ................
Power Requirements ..............

Battery Life ..........ooeiinnnnn.

1000V applied to any terminal with respect to earth ground
Singte 9V alkatine battery (NEDA 16804)

>1000 hours typical (alkaline}. Battery
symbol first displayed when at
least 80 hours of battery life remaing

EBemHx95cmWx203cmlL
(22inHx3.7inWx8inl)

10.2 cm H x 15.2 cm W x 33.0 ¢m L {including handle) -

- {[40inHXxB0INnWx130in L}

0.75 kg (1.6 Ib) B025A alone
1.5 kg (3.2 Ib) with case and accessories

Protection Class Il as defined in {EC 348 and ANSI $39.5.
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Section 2
Operation

1. INTRODUCTION

This section describes how to make measurements with the
B25A. Even though you may have used amultimater-before,
we suggest that you take the time to read this material
carefuify so you can take fuil advantage of the numerous
BO25A features.

2-2. UNPACKING THE INSTRUMENT

The 8025A was shipped with two test ieads {one red and one
black}, two altigator clips {one red and one black}, a 8V
gikaline battery (installed}, this instruction manual, and &
Model C20 Ruggedized Hard Case, Check the shipment
carefully and immediately contact the piace of purchase if
anything is missing or gamaged in shipment.

if reshipment is necessary, piease 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 3-inches of shock-absorbing materiai
in the shipping container.

2-3. BATTERY INSTALLATION OR REPLACEMENT

A single, common, inexpensive 9V-battery {NEDA 1604)
suppties power to operaie the 8025A. The instrument is
shipped with the battery installed. Typical battery fife {using
an alkatine battery) will exceed 1000 hours of use. The
battery symbol on the display witl come on when at least 80

2-1



8025A

hours of battery life remain. Use the following procedure to
replace the battery.

: WARNING
TO AVOID ELECTRICAL SHOCK, REMOVE THE
TEST LEADS AND ANY INPUT SIGNALS BEFORE
REPLACING THE BATTERY.

Refer to Figure 2-1, and use the following procedurs fo
install or replace the 8025A battery.

1. Turn the rotary switch to OFF, and remove the test
leads from the 8025A.

2. Lift the instrument stand on the back of the 8025A,
then remove the four black, #8 X 32, Pozi-grive @
screws from the battery door,

2. Pull the battery compariment straight out from the
back of the BOZ6A. (A thumb-siot in the side of the
battery compartment cover facilitates removal.)

4, Remove the batiery from the battery holder, then
disconneact the battery connector.

22

5. Snap the battery connector 1o the terminals on the
new batiery, then slide the battery into the hattery
compartment holder. Slip each hattery lead into the
slot in the hoider as shown in Figure 2-1,

§. Slide the battery compartment back into the back of
the 8025A, then replace the four black, #6 X 32, Pozi-
drive ® screws removed in step 2,

2-4. FUSE TEST
Use the foltowing procadure to check for a defective fuss,

1. Turn the funclion selector switch to the ohms
position. '

2, Connect a test lead from the volts/ohms/diode test
input jack to the amps {A) input jack.

3. The display should indicate between 0.1 ohm ang
0.3 chm.

4. Move one end of the test iead from the amps (A)
input jack to the milliamp/microamp (mA/uA) input
jack.
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Flgure 2-1.-Baitery nstailation
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5. The display should indicate between 5.3 ohms and
6.0 ohms.

8. if either of the above display indicaticns is GL
{overload), replace the appropriate fuse,

2-5. FUSE REPLACEMENT

There are three fuses mounted on the inside of the battery
compartment. Fuse F1 (which protacts the yA/mA current
input from very high energy overloads) is the lower af the two
horizontally mounted fuses. The fuse mounted vertically is
F2 (in series with £1). The upper one of the two horizontally
mounted fuses is F3, which protects the 10A currentinput. A
spare fuse to replace fuse F2 is iocated under the battery,
between the battery hoider and the battery compariment
cover. Refer to Figure 2-2, and use the following procedure
{o check or replace the 8025A fuses.

1. Perform steps 1 through 3 of the battery
replacement procedure.

2. Remove the defective fuse (or check continuity
through the suspected fuse), and if necessary install
a new fuse of the same size and rating.

3. Reinstall the battery compartment as instructed in
step 6 of the battery repiacement procedurs.
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2-4

Figure 2-2. Fuse Replacement

2-6. PHYSICAL FEATURES

Before you begin using the Fluke 8025A, we suggest you
take a few minutes to familiarize yourself with the
instrument. All externally accessibie features are shown in
Figure 2-3 and described in Table 2-1. The front panel and
dispiay are alse described in the following paragraphs.

Af controls and connectors are located on the 8025A front
panei, beneath the display. The ceniraliy-iocated rotary
switch is used to select varicus meastirement functions. The
AANGE and HOLD push buttons located above the rotary
switch select the manual range mode and the touch-hoig
mode; the connectors located below ihe rotary switch
provide input connections for the varicus types of
measuremsants.

2-7. Display

Display information consists of four functionai categories:
the digital dispiay, the annunciators, the bar graph display,
and the range indicator. Measurement results are dispiayed
on the 3200-count LCD digital display {refer to Figure 2-4},
There are three full decimai digits, a partial leading digit, a
minus sign, and three decimal points in the digital dispiay.
The digital dispiay is updated approximately 2 times per
second. The decimal point is positioned automatically for
each measurement range. The partial leading digit can -



display only the digits 1, 2, and 3; a leading 0 is not displayed
by the leading digit. If the input is overrangs, the display
indicates an overload condition by displaying the letiers OL.

Several display annunciators are used o distinguish
between chms, kilohms, and megohms in theohms function
and to supply information about batiery condition and
operating mode. The annunciaiors andtheir functions are as
follows:

@ Whaen first gisplayed, it indicates that remaining
hattery life is at jeast 80 hours.

Mk The Q0 is displayed when the ohms function is
selected. The M and k annunciators indicate
the megohm or kilchm range.

n& The nanosiemens {nS} annunciator is
displayed when the top range of the resistance
function is selected using manual ranging only.
Megohms equals 1000 divided by nanosie-
mens, The 0 is not displayed with nS.

indicates that the manual-ranging mode is in
Use.

indicates thai the touch-hoid mode is in use.

8025A

NANG-81EMENS

NEGATIVE POLARITY  DIGITAL DISRLAY ICONBUCTANGE)

ANNUNCIATOR o j ANNUNCIATCR
LOW BATTERY
ANNUNCIATOR TEUCH-HOLED
MODE ANNUNCIATOR
MANUAL RANGE -
ANNUNCIATOR I~ OHMS, KILOHMS &
BAR GRAPH NEGATIVE - MEGOHMS ANNUNCIATORS
POLASITY ANNUNCIATOR [~ - gi:ﬁaﬁﬂrﬁfmspmv
DECIMAL POINT 74 (53 N
RANGE INDICATION TOUCH-HOLD
HANGE MODE MODE PUSHBUTTON
PUSHBUTTON L FUNCTION SELECTGR

ROTARY SWITCH

AMPERES INPUT JACK »H.O:E‘_-" oo - VOLTS, OHMS, DIODE

; TEST INPUT
MiLL\AMP/MECHOAMP\_hT . EST INPUT JACK
)

INPUT JACK

Figure 2-3. B025A Features
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Table 2-1. 80254 Features

FEATURES

DESCRIPTION

Digital Display

Touch-Hold Mode
Annunciator

Resistance
Annunciators

Bar Graph Display

Touch-Hold Mode
Pushbutton

Function Selector
Rotary Switch

Yoit, Ohms, Diode
Test Input Jack

Common Jack

Displays input data in the 3200 count display, with automatic decimal point
nositioning. The leading zero is suppressed for the most significant digit

Touch-Hold Mode Annunciator is dispiayed when the touch-hoid mode ig
in use,

The appropriate annunciator is displayed for the resistance range in use.

Analog representation of input data composed of 31 segments which
iituminate starting from the left as the input increases.

Press momentarily to enter touch-hold mode, press again to manually update
indication, press and hold for 2 seconds to exit touch-hoid mode.

Turn to seiect any of ten different functions, or off. Funciions marked with
a straight line are dc functions; those marked with a ~ are ac functions.

Input jack used in conjunction with the volts, m¥ {ac or dc}, ohms, or diode
test position of the functicn selector rotary switch.

Common or return connection used for alt measurements.




Table 2-1, 8025A Features {cont)

8028A

FEATURES

DESCRIPTION

Milliamp/Microamp
input Jack

Amperes Input Jack

Manual Range Mode
Pushbutton

Manual Range
Annunciator

Decimal Point/Range
Indicator

Low Battery
Annungiator

Auto Polarity

Conductance Range
. Annunciator

Used as input connection for current measurements up tc 320 mA (ac or dc)
with the function selector rotary switch in the mA or gA position.

Used as input connection for current measurements up ic 10A with the
function selector rotary switch in the mA/A position {ac or d¢).

Push once to enter manuai range mode, press again {0 increment range,
press and hoid for 2 seconds to return to autorange.

The manual range annunciator is displayed when the 8025A is in the manual
range mode. Absence of the indicator implies autorange mode in use.

Decimal point positions and the digits {3,30,300) under the decimat point
indicate range in use,

At least 60 hours of battery life remain when first displayed. Battery voltage
is tested each time the function switch is moved 0 a new position.

Automatically displays positive or negative polarity inputs and (—) indicates:

negative potarity for digital and bar graph displays.

Top range of the resistance function is the conductance range. Displays
conductance in 1S (nanosiemens).
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Figure 2-4. Display

The analog bar graph is located just below the digital
display. The analog bar graph display consists of a 3t-
segment bar graph which indicates the absolute vaiue of the
input by dispiaying successive segments, starting from the
left-most segment. A minus annunciator is focated atthe left
and of the bar graph. The analog bar graph-is updated 10

2-8

times as often as the digital display. If an overrange
condition should occur, the bar graph wilt dispiay all
segments plus an overrange arrow. '

The range indicators are located between ihe analog bar
graph and the digital display. A 3, 30, or 300 range indicator
is displayed just below the decimal point in the digital
display. The number displayed indicates the range in use for
sach of the decimal point positions. '

2-8. Audible indicator

The range indicators are located between the analog bar
graph and the digital display. A 3, 30, or 300 range indicator
is displayed just below the decimal point in the digital
display. The number displayed indicates the range in use for
sach of the decimal point positions. No decimal peint is
displayed in the 1000V or 3200uA range. -

2-9, POWER-UP SELF TEST

When the functicn switch is moved to any position from the
OFF position, the 8025A performs a power-up seif test. All
LCD segments are swiiched on while the test is being
performed (about 1 second), then the unit commences
normal operation. in addition to the power-up self tests, a
batiery test cycle is performed at power up and each time the
operator selects a different function with the rotary switch. f



the baitery voitage is below 8.3V, £0.3V, the low battery
annunciator will come on and remain on untii a subsaquent
battery test determines that the battery voitage is above the
8.3V threshald (i.e. the battery recovers or is replaced),

If either the HOLD or RANGE push button is depressed {>1
second) while the function switch is turned from OFF to any
ON position, one of two extended modes will be entered, If
the HOLD push button is depressed (> 1 second) while the
function switch is moved from OFF to any ON position, the
touch-hold mode wili only update to anew reading when the
HOLD push button is pressed. Automatic fouch-hoid
- Updates are defeated. This is useful when you want fo fake a
reading at a specific time and held it. If the RANGE push
buiton is depressed (> 1second) while the function switch is
moved from OFF to any ON position, the 8025A defaulis fo
manual ranging. The B025A may be returned to autorange
mode by pressing the RANGE button for approximately 2
seconds.

2-10. OPERATION

The following paragraphs describe the various functions
and modes in which the 8025A may be operated. Operation
of each function and mode i summarized in Tabie 2-2 for
reference, and .diseussed more fully in the following
paragraphs. Mode selection and operation are discussed

80254

first, then function selection and epsration. Two mode push
buttons are provided on the 8025A: RANGE & HOLD.

2-11. Range

The RANGE push button may bs used to initiate the manual
range operating mede, change ranges while in the manual
mode, and return to the autorange mode. The RANGE push
bufton must be prassad for greater than 1 second to exit the
manual range mode. The HOLD push button ¢an be used to
initiate the touch-hold mode, manuaily update the touch-
hold reading, and exit the touch-hold mode. The HOLD push
button must be pressed for greater than 2 seconds to exit
the touch-held mode. Touch-hoid can be used in sither
the manual or autorange mode. -

Upon power-up, the8025A inftializes in the autorange mode.
In autorange, the 8025A automatically increments through
the available ranges for the function selected and selecis the
appropriate range for the measurement being taken. If the
function selected has only one range; then the ®symbol is
displayed. The operating range in use is indicated by the
decimal point position and range indicator in the display,
and inthe Ohms function by the presence of the M or &
annunciaters. There is no annuncistor for the autorange
mode; the absence of the manual range annunciator ()
incicates that the instrument is in the autorange mode.

2.9
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Table 2-2. Summary of Operating Functions and Ranges

FUNCTION & MODE INPUT TERMINALS RANGES AND DECIMAL POINT POSITIONS

Volts de, auto- range V() - COM 3.2 Volts {xx0xx), 32 Voits bowxx)
320 Volts {oox), 1000 Volts (o)

Volts d¢, manual range VYO B COM 3.2 Volts fxxxx), 32 Voits {xx.xx)

. 320 Volts poocx), 1000 Voits (xxxx)

Millivolts de VO - COM 320 mV (300X}

Mitliamps dc, autorange mA/,uA, COoM 32 mA Doexx), 320 mA (ooex)

Milliamps de, manual range mA/uA, COM 32 mA (xx.xx), 32(}“mA (XXX X}

Amps dc A, COM 10 A Doexx)

Microamps de, autorange mA/uA, COM 320 pA {xxx.x), 3200 LA (xxxxX}

Microamps de, manual range mA/uA, COM - 320 pA (oeex), 3200 gA Drxxx)

Volts ac, auto- range VO B+ COM 3.2 Voits (x.xxx), 32 Volts (xx.xx}
320 Volts (xxx.x), 1000 Volts {(xxxx)

2-10
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Table 2-2. Summary of Operating Functions and Ranges {cont)

FUNCTION & MODE INPUT TERMINALS RANGES AND DECIMAL POINT POSITIONS

Voits ac, manual range VQ B COM 3.2 Volts (x.xxx), 32 Volts (xx.xx)
320 Voits (xxx.x), 1000 Voits (xxxx)

Millivolts ac vQ P COM 320 mV (xxx.x) '
Milliamps ac, autorange mA/uA, COM 32 mA {xx.xx}, 320 mA (xxx.x}
Miiliamps a¢, manual range mA/uA, COM 32 mA (xxxd, 320 mA (Xxx.x)
Amps ac A, COM 10 A (xx.xx) ‘
Microamps ac, autorange mA/uA, COM 320 A (xxx.x), 3200-4A {xxxx).
Microamps ac, manual range mA/uA, COM 320 pA (ooux), 3200 pA (xxxx},' :
Diode test/continuity v 9% COM 0 to +2.08V {x.000) {Beeper ciicks as

input descends through 0.7V, beeps
constantly at 8,1V {~ 15000) or less},
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Table 2-2. Summary of Gperating Funcilons and Hanges {coni)
FUNCTION & MODE INPUT TERMINALS RANGES AND DECIMAL POINT POSITIONS

Resistance, autorange VO - COM 320 ohms {xxx.x (),

3.2 kilohms (x.xxx k(i)
32 kilchms {xx.xx k(1)
320 kHohms (oocx kE2)
3.2 megohms {(x.xxx M)}
32 megohms {xx.xx MQ)

Resistance and Conductance V(i -+ COM 320 chms {ootx Q)
manuai range 3.2 kifohms {x.xxx k{)

32 kiichms {xx.xx k()
320 kitohms (ox.x k()
3.2 megohms {x.xxx MQ))
32 megohms bocxxx MQ)
32 S (oxxx n8) Conductance range
can oniy be enetered using manual
range selection.

2-12




To initiate the manual range mode, push the RANGE push
button momentarily, then release if. The beeper will click and
the manual range annunciator ) will be displayed when the
8025A enters the manual range mods. Once in the manual
range mode, the 8025A will increment cne rangs each time
the push button is pressed and increment to the lowest rangs
upen exiting the highest range. 1f a function that has oniy &
single range is selected, the 8025A will dispiay the manual
range annunciator@. To return the 8025A to autoranging,
press the HANGE push button and hold it in for
approximately twe seconds; when the beeper clicks the
sacond time, the B025A has returned to autorange, and the
manual range annundciator will no ionger be displayed. 1 you
select a different function with the rotary switch while in the
manual range mode, the 80254 automatically switches back
_to autorange (i possible) upon erering the new function.

212, Hold

In the touch-hold mode, operators can make a measurement
in a circuit that is difficult, deticate, or hazardous to reach
- without taking their syes from the test leads. The 8025A
beeper indicates when a stable measurement is held in the
display, then the operator can look at the measurement
when convenient. Momentarily pressing the HOLD push
button initiates the touch-hold maode,

8025A

While in the touch-hold mode, the dispiay automatically
Updates each time a new, stable measurement (maore than
ong bar graph segment of change) within bar graph
resoiution is available. The new measurement is gisplayed
and the beeper beeps when the dispiay updates. The beep

‘can atert the operator that the signal has changed. The

dispiay can be manually updated at any time by pressing the
HOLD push button momentarily. To exit the touch-hoid
mode, press the HOLD push button for a period of
approximately 2 seconds {the beeper will click, beep, then
click again as the 8025A exits the touch-hold mode},

2-13. Function Selection

A single rotary switch is used to select all 8025A functions.
The position of the rotary function switch indicates the
function in use. in addition, the ochms function dispiays an
annunciator on the digitai display. Each of the 8025A
functions is discussed in the foillowing paragraphs.
Functions availabie and ingicated by the function switch are:

Volts de Volis ac

Millivelts dc Millivolts ac
Milllamps/Amps dc Milliamps/Amps ac
Microamps dc¢ Microamps ac
Diode test Ohms
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Two additional functions are available. They are audible
continuity and conductance. Audible continuity operates
with the function setector switch in the ciode test position.
The conductance (nS) function operates with the function
swilch in the ohrms position, and can only be entered through
manuai range sslection. '

2-14. YOLTSDC

Input voltages between -1000 and +1000V dc can be
measured using the Voits dc function, Turn the function
selector rofary switch to the position to select Volts dg.

Several ranges are available in the Volts dc function, and the
decimal point/range indicator in the dispiay indicates the
range currently in use, The ranges available for the Volts dc
function are:

RANGE | DispLAY
3.200 Voits X XXX
32.00 Volts AX.XX
320.0 Velts XXX.X
1000 Volts KXXX

2-15. MILLIVOLTS C
input voitages between -320 and +320 mV dc can be
measured using the Millivolts de function. Turn the function

2-14

selector rotary switch to the MV position to select millivolts
de. Only one range is availabie in the Millivolts dc function:
32C mV {decimal point position xxx.x). '

2-16. MILLIAMPS/AMPS DC

Two different input jacks are used in ¢conjunction with the
mA/A position of the function selector rotary switch. The
input jack in use determines whether the 8025A is measuring
milliamps or amps. if the milliamp (marked mA/uA) jackisin
use with the function switch in the mA/A position,
measurements between -320 and +320 mA are possible. If
the ampere {marked A} jack is in use, intermittent display
values up to 20A are possibie. The 80254 input circuitry is
limited to a maximum input of 10 amperes continuously.
Again, the decimal point/range indicators indicate the range
in use HoCxx=32 mA or 10A range and xxx.x=320.0 mA
range).

2-17. MICROAMPS DG —
Turning the function- seiector rofary switch to the uA
position: selects the microamps dc function. Input current
between -3200 UA and +3200 uUA can be measured in the
rricroamps de function, using the mA/GA input jack. Two
ranges are available: 320.0 uA (display=xxx.x} and 3200 uA
{display==0ux),



2-18. VOLTS AC

Measurements between 0 and 1800V ac may be taken with
the function selector in the Vposétion and the red probe in
the V {omega, diode} input jack. The minus sign is disabled
In this mode and the decimal point/range indicators in the
display indicate the range in use, The following ranges are
availabie in the Voits ac function,

RANGE l DISPLAY

3.200 Voits XXHX
32.00 Voliis UK
- 320.0 Volis HANX
1006 Volts XXXX

2-19, MILLIVOLTS AC ~
Turn the function sefector rotary switch to the mV position to

select the Miltivolts ac function, Only one range is avaiiable

with the 8025A in the Millivolls ac function: 0 to 320.0
miHivolts {display=xxx.x). The minus sign is disabled in this
function. .

2-20. MILLIAMPS/AMPS AC

Two different input jacks are used in conjunction with the
mA/A position of the function sebector rotary switch. The
input jack in use determines whether the 8025A is measuring

8025A

milliamps or amps. [f the miiliamp {marked mA/uA) jack isin
use, measurements between 0 and 320.0 mA are possible, If
the ampere (marked A} jack 8 in use, intermiltent disptay
vatues of 20 A are possible. The 8028A input circuiiry is
limited to & maximum input of 10 amperes continuousty.
Again, the decimal point/range indicators indicatetharange
in use (xx.xx=32.00 mA or 10A range and xxx.x=320.0 pA or
320.0 mA rangs). '

2-21. MICROAMPS AC N
Turning the function selector rotary swiich to the uA
posifion selects the microamps ac function. Input currenfup
10 3200 uA can be measured In the microamps a¢ function,
using the mA/uA input jack. Two ranges are available: 320.0
uA (display=xxx.x) and 3200 uA {display=rccd). The minus
sign is disabled in the microamps ac function.

2.22. RESISTANCE/CONDUCTANCE

Turning the function selector rotary switch 10 the {2 position
salects the resistance function. The ) annunciator is
displayed when the 8025A enters the resistance function,
and either the k or M annunciator is dispiayed when
appropriate for the range in use.

The uppermost range of the ( posiiion is conductance (rS),
and it can only be entered using the manual range mode. To
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enter the conductance (nS) range, seleci the resistance
function, open the tast leads, and press the RANGE push
hutton twice, When the 8025A enters the conductance
range, the nanosiemens (nS) annunciator is displayed and
the ) annunciator is switched off. Megohms equal 1000
divided by nancsiemens. The following ranges are availabie
in the resistance/conductance functicn.

RANGE DISPLAY
320.0 chms XXX Q
3.200 kilohms | xxxx k1l
32.00 kilohms | xxxx k Q)
320.0 kilohms | xox kQl
3.200 megohms | xxx M0
32,00 megohms | xx.xx M Q
3200 nS A4 Xxx n8

2-23. DIODE TEST

Turn the function selector rotary switch to the ({{n )
position to initiate the diode or continuity test function. In
diode test, there is only one range: 0 to +2.08 voits. The
voltage measured is produced by & current output from the
meter across the resistance of the device being tested. Open
circutt conditions produce an overload, or out-of-limits (OL)
indication.

2-16

In the diode test function, the beeper produces a continuous
tone if the voltage drop is less than 0.1V (156 ohms}, and the
beeper beeps when the voitage drop descends through the
0.7V threshoid.
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Section 3
Applications

3-1. INTRODUCTION

Some common 8025A applications are presented in this
section. The applications included in this section
demonstrate possibie uses for the various 8025A features,
and they pravide exampies of gperation to supplement the
operating instructions in Section 2. .

32, MULYIMETER SAFETY

Fluke muitimeters are designed for safe, convenient
operation. A few precautions and the proper operating
procedures assuremany years of safe, efficient servicefrom
the B025A. The foliowing safe practices and proper
operating procedures should be followed when using any
migdtimeter.

inspect the test leads for insulation damage orexposed
metal. Damaged leads should be replaced.

Reduce the risk of accidental contact by using leads
with shrouded connectors and finger guards.

Check the c.cnﬁnaity of the test leads.

Be certain the digital muitimeter (DMM) itself isin good
operating condition. During the continuity test, a meter
reading that goes from overload (OL) to O generally
means the circuitry is working properly.

Select the proper function and range for your
measurement.

31
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3-2

Electrically disconnect the positive, or hot, test lead
before disconnecting the common test iead.

insulate yourseif from ground using an insulating floor
mat. If possibie, use only one hand in taking
measurements, keeping the other hand in your pocket
t0 avoid accidentally allowing curreni to travet through
your body.

Follow ali equipment safely procedures. Disconnect
the inpui power and discharge all high-voltage
capacitors through a protective impedance before
testing with the multimster.

When working with equipment that contains & cathode
ray tube (CRT), wear safety glasses and protective
clothing to avoid injuries in the event of CRT implosion.

Avoid working alone.

Whan using & current shuni, turn the power off before
cennecting the multimeter in the circuit, Overloading a
current shunt will cause excessive heat,

If the current in the circuit is greater than 10 amps, use |

ctamp-on probes for maximum protection,

8 When measuring transformer secondary or motor
winding current, check the DMM fuses first. An open
fuse wilt allow high voltage buildup, which is potentiaily
hazardous.

8 When working with automotive circuits, be aware of
danger from high voltage (up to 30,000V paak) and the
fire hazard from gasoline fumes or leakage.

3-3. INTERNATIONAL ELECTRICAL SYMBOLE
The symbols shown in Figure 3-1 are used to denote certain
functions or conditions pertaining to multimeter operation,

3-4. MEASUREMENT TECHNIQUES

The following paragraphs offer technigues that improvethe
measurement acguracy of the 8025A. While these
techniques are in generai use throughout the electronics
industry, these paragraphs offer specific information for use
with the 8025A. '

3-5. AC Measurement

The 8025A ac ranges employ an average responding ac
converter. This means that the unit measures the average
value of the input and disptays # as an equivalent rms value
for a sine wave. As & result, measurement errors are




infroduced when the input waveform is distorted (non-
sinusoidai). The amount ¢f error depends upon the amount
of distortion. Figure 3-2 shows the reiationship between
sine, sguare, and triangular waveforms, and the required
conversien factors. Muitiply the display value by the
conversion factor to calculate the true voltage or current.
Example: To calcuiate the peak-to-peak vaiue of a square
wavs, muitiply the displayed value by 1.8,

- 3-8, VYoltage, AC/DC
There are five ac voltage ranges and five dc voltage ranges
available on the 8025A. All ranges present an input
impedance of approximately 10 megohms in paratiel with
less than 100 pF. When making measurements, be careful
not to exceed the overload limits as defined in Table 1-2, the
Specifications table.

Measurement errors, dueto circuit {oading, can resuit when
making either ac or de voltage measurements on circuits
with high source resistance, However, in most cases the
error is negligible (0.1% or less) as long as the source
resistance of the measurement circuit is 10 kiiohms or less, If
circuit foading does present a problem, the percentage of
error ¢an be calculated using the appropriate formula from
Figure 3-3,

8025A
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Figure 3-1. International Elecirical Symbols
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DISPLAY MULTIPLIER FOR E DISPLAY MULTIFLIER FORT
INPUT WAVEFORE MEASUREMENT CONVERSION INPUT WAVEFORM MEASUREMENT CONVERSION
PK-PKi 0-PK | AWMS | AVG PK-PX| 0-PK | RMS | AVG
SINE ; RECTIFIED SQUARE
PK
g% PR-PK- 1 2828 | 1414 1 1.000 | 0.900 FK P | 1800 11800 | 1272 | 0900
o-j U l-
- -
RECTIFIED SINE (FULL WAVE) RECTANGULAR PULSE  D=x/Y
PK _L 1414 | 1414 | 1000 { 0300 PK 4 09/D | 0.8/ 100" pap
m PK-PK OM PK-PK
. .
] ~ v e ]
RECTIFIED SINE (HALF WAVE] TRIANGLE SAWTOOTH
PK M P_LKwPK 2808 | 2828 1 1414 | 000 0/\/ pK.px | 3600 | 1.800 | 1.038 | 0900
0 T ——
SGUARE
el } propk | 1800 | 0900 | o000 | cono
-
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Flgure 3-2. Waveform Conversion .



. DC VOLTAGE MEASUREMENTS

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

2. AC VOLTAGE MEASUREMENTS

First, determine input impedance, 35 follows:

19
VIT(27F sRin«C}

Zinm=

Where: Zin = effective input impedance
Hin = 10" ohms

Cin = 100 x 107 Farads

F = frequency in Hz

Then, determing source ioading error as follows:
{Vsctor algebra required)

100 x Zs
As + Zin

Loading Error in % =

Where: Zs = source impedance
Zin = input impedance (caiculated}
Rs = source resistance

Figure 3-3. Yoltage Measurement Error Calculations

8025A .
3-7. Curreni, AC/DC

WARNING

INSTRUMENT DAMAGE AND OPERATOR INJURY
MAY RESULT IF THE FUSE BLOWS WHILE
CURRENT 18 BEING MEASURED IN A CIRCUIT
WHICH EXHIBITS AN OPEN CIRCUIT YOLTAGE
GREATER THAM €00V. DO NOT ATTEMPT AN iN-
CIRCLIT CURRENT MEASUREMENT WHERE THE
POTENTIAL IS GREATER THEN 800V DC OR RMS
AC.

Five ac and five dc current ranges are available on the 8025A.
All current ranges are fuse protected. If a fuse opens, referto
the fuse replacement procedures given in Secticn 2 of this
manual, :

3-8, Current Measurement Error Calculatlons

Full scaje burden voltage (voitage drop across the fuse and
current shunt) is given for each range in the Specifications
{Table 1-2) in Section 1 of this manual. The burden voltage
drops can affect the accuracy of a current measurement if
the current source is unreguiated and the shunt plus fuse
resistance represents a significant portion {1/1G00 or more)
of the source resistance. |¥ burden voltage does present a
problem, the percentage of error can be caicutated using the
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formula in Figure 3-4. Approximate terminal resistances for
the current ranges are: 0.05 onms for A, 5.5 ohms for mA, and
500 ohms for uA.

3-2. Resistance Measurements

CAUTION:

Turn test circuit power ofl and discharge all
capacitors before aitempiing in-clrcult resisiance
measurements.

There are six resistance measurement ranges in the 8025A
and a conductance measurement range. Al ranges empioy a
wo-wire measurement tschnique. As a result, test lead
rgsistance may influence measurement accuracy on the 320-
ohm range. To determine the error, short the test leads
together and read the lead resistance. Correct the
measurament by subtracting the lead resistance from the
measurernent. The error is generally on the order 0f0.1100.2
ohms for a standard pair of test leads.

Some in-gircuit resistance measurements can be made
using any range up to, but not including, the 32-megohm
range. The fuil-scale measurement voitage produced on the
ranges below 32 megohms does not strongly bias sifcon
diode emitter-base wnctions in the forward direction, so

3-6

resistance measuremanis cften may be iaken without
remaving dicdes and transistors from the circuit. Use the
highest range you can (below 32.00 megohm) to minimize
the possibility of turning on diodes or transistor junctions,
£ull scale measurement voltage in the 32-megohm range
does strongty forward bias a diode or transistor.

3-10. Diode Test and Coniinulty

In diode test, there is only one range: 0 to +2.08 volts. The
voltage is developed across the component(s) under test by
a test current output from the 8025A. Yoltages greater than
the high limit produce an overioad (OL) condition, and
negative inputs produce a negative indication (they are not
suppressed). In the diode test function, the beeper produces
a continuous tone if the input is iess than 0.1V, and the
beeper beeps once when the input descends through the
0.7V threshoid.

Audible continuity testing is aisc performed with the
function selector switch in the diode test/continuity
position. A continuous tone sounds for test resistances
below approximately 150 ohms. An intermittent connaction
produces erratic beeps, and can be a valuable
troubleshooting aid. Erratic beeps can also oceur, due to
environmental noise, if a test value is very close to the
threshold {180 ohms).
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l I
s ) R :
[ Maximiim current error due to Burden Voitage
3 Ea P
E
e IN%  =100x __B
é T Yy Eg-£g
AMMETER SHUNT
Emxi
_"BAM
IN mA - 'E—*‘:é—
Eg = Source voltage : S=B
Ry = Load resistance + Source resistance Example: Eg = 15V, Ry = 5001y, = 270 mA.
I = Measured current {display reading in mA) 270
Eg = Burden voltage (calculated), te., Display reading Eg = 100 x% x 1.8 (from Table) =
READING
expressed as a % of full-scale (100 x —=eaeldo ) times
FULL-SCALE 84.4% x 1.8 = 1519V
full-scale burden voltage for selscied range. See Table: ' 1540 £ 51
TYPICAL Error in % = 100 — =100 — = 11.3%
RANGE % BUADEN YOLTAGE B 12481
320 A ‘ 0.8V Ingrease dispiayed current by 11.3% to obtain true current
3200 A ! 18 Errorinma = 119X 270 _ 410 _ 549 ma
32 mA 18Y 15- 1519 13489
3206 mA 1.8V
104 0.5y Increase displayed current by 30 mA 1o obtain true current,

Figure 3-4. Current Measurement Error Calcuiations
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3-11. Conductance

Conductance measurement is performed with the function
selector switch in the ohms function. The conductance
range can only be enfered using manual range selection;
autorange can not enter the conductance range. The
conductance range can be used both 10 measure
conduciance (the inverse of resistance) and to measure very
high resistances {greater than 31 megohms}. '

Ordinarily, high value resistance measurements are plagued
by noise, and require careful shislding. Normai precautions
should be taken when measuring resistance in terms of
conductance, for measurements up to 10,000 megohms.
Conductance measurements are displayed in nanosiemens
(nS). Calculate megohms to be equal to 1000 divided by the
nanosiemens displaved {1000/nS is equivalent to
megohms), Exampie, 2 nS converts to 500 megohms
{(1000/2).,

3-12. Leakage Tesiing

The conductance range effectively extends the resistance
measurement capability of the 8025A to the point where it
can provige useful leakage measurements on passive
camponents. For example, the operater can detect leaky

3-8

diodes, cables, connectors, printed circuit boards, etfc. In aii
cases, the test voilage is less than 2V dc.

Leakage testing on purely resistive components such as
cables and printed circuit boards is straightforward. Select
the ohms functicn and manualy incremeni the range {o
conductance (nS), Connect the test leads {o the iest points
on the unit under test, and read the leakage in terms of
conductance.

NOTE

There is normally a small residual reading with
open test leads in the conductance range. To
ensure accurate measurements, connect clean
tast leads to the B025A, and (with the leads
open) read the residual leakage in
nanosiemens. Correct subsequent measurs-
ments by subiracting the residual from the
readings. (Fingerprints or other contamination
on the DMM pecb may also cause residual
conductance readings.)

Diode leakage fests require that the diode junction be
reverse biased when being measured. This is accomplished
by connecting the ancde of the diode 10 the COMMON input



terminai and the cathode (ring) of the diode to the
yolts/ohms/diode test terminal. Leakage at the test voltage
heing applied can then be read in terms of conductance.

3-13. ANALOG BAR GRAPH APPLICATIONS

A gnigue, and possibly unfamiliar, feature of the 8025A isthe
analog bar graph display. The following paragraphs provide
exampies of usage and applications for the analog bar

graph. :

3-14. Viewing The Analog Bar Graph

in lcoking at the analog bar graph, notice that it is composed
of segments that simuiate an analog needle. The bar graph
performs the same function as an analog meter needle, but it
siiminates the mechanical distortion inherent in neegle
movement. in fact, the analog bar graph is updated
approximately 25 times per second, atiowing it to represent
input signal characteristics more faithfully than a VOM {voit-
ohmmeter) needle,

A negative (-) annunciator is displayed at the {eftend of the
bar graph when taking a reverse polarity de measurement.
Assume that a stowly varying dc voitage is the input signat,
As the input goes more positive (from zero), a bar graph
segment is displayed, and additional segments are displayed

80264

from left o right, to indicate the input level as i increases.
Now, assume that the input leve! siowly decreases. Fewer
bar graph segments are displayed as the signal decreases,
then the - annunciator flashes as the signal level passes
through 9. As the signal goes more negative, the -
annunciator is displayed, and additionai bar graph segments
are displayed from left to right, indicating a more negative
input signat.

Note that every fifth segment of the bar graph is slightly
iarger than those in between, and every tenth segment is
farger yet. The first bar is an indication of 20 counts. These
larger segments provide a quick reference for bar graph
indications, The iargest segments (every tenth segment)
divide the display into thirds. Thus, if the Bar graph indicates
11 segments on the 32.00V range, the input voltage is 10
volts; if the bar graph indicatss 11 segments on the 320.0V
range, the input voitage is 100 volts. i the input eguals or
exceeds 3000 counts on the range selected, the bar graph
dispiays an arrow at the far right of the display, then the
8025A automatically swiiches to the next higher range if the
input equals or exceeds 3260 counts. i the 8025A is in the
manual range mode, the overrange arrow is disptayed until
the operator manually selects a range appropriate for the
input value,

34
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3-15. Using The Analog Bar Graph

The analog bar graph is most yseful in making adjustments
and performing fimited diagnostics. Bar graph response is
fast and precise, so it can be used to easily reach a setting
within a few percent of the final adjustment, With a
traditional D'Arsonvai meter movement, undershooting or
overshooting the desired adiustment is much more likeiy,
The bar graph can be used to make rough adjustments
quickly, then the 3200-count digital display can be used for
final adiustment.

The anaiog bar graph is useful for performing limited
diagrostics in appications where rapidly fluctuating signal
levels cause the flashing digits of a digital display to be
useless. Like the traditional VOM needle, the anaiog bar
graph excels at displaying trends, or slowly changing
signals. In addition, auteranging on the 80254 aliows
monitoring the signal change through changing ranges;
something not possible with a traditional analog VOM. -

Many diagnostic routines using the bar graph reguire
practice. The operator is looking for good or bad signal
patterns that occur cver some span of time. Capacitance
checks and noisy resistance measurements creale such
patterns. Therefore, familiarity with analog bar graph
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response and movement is necessary to accurately interpret
a signal pattern. Compare the bar graph response when
making measurements on a known-good unit to the bar
graph response when making measurements on a fauity
unit. :

3-168. Specific Applications-—-Nulling

The 8025A bar graph is ideat for nulling adjustments, As an
adjustment approaches zerc, fewer bar graph segments are
dispiayed, then no bar graph segments ars displayed. The -
annunciator flickers when the input fevel is within 2 cotnts
of zero. The flickering null indication is displayed every time
the input approaches zero or swings from one polarity to the
other. The operator merely watches for the - annunciator
indication, then reverses the direction of the adjustment
when the polarity sign is displayed. In one or two passes, a
near-zero input level is possible, then the digital display can
be used for exact zero adjustment.

When using an analog VOM without a center scale, the
operator must manually switch the potarity between aach
adjustment. Aiso, with the traditionai analog VOM, there is
no-digital display to use for fine adjustiment after the analog
needie is at zero.



3-17. Specific Applications--Contact Boince

When subijest to vibration, relay contacts may begin to
bounce open. Checking for this intermittent problem is &
routing troubleshooting measure associated with many
types of equipment, inciuding computers. Since the bounce
problem wilt worsen as the relay fatigues, early diagnosis is
important.

When the contact bounces open, s resistance value
changes momentarity from zero to infinity and back.
Ordinary hand-heid DMMSs take more than 300 milliseconds
te update their displays—much too long to detect a brief
contact bounce. A traditional VOM needie will move siightly
atthe instant of contact bounce, but the inertia ofthe needle
movemeant dampens the response.

The 8025A analog bar graph, however, will display at least

_one segment the moment the contact opens, The bar graph
can detect contact hounce as brief as 8.2 milliseconds, while
most analog needle movements require & 3 miltisecond
opening before they will respond.

Since the analog bar graph is ten times more sensitive to
grratic signals than most analog needle movements, the bar
graph can detect fauity coniacts earlier than ever before.

BU25A

And the severity of the problem is indicated by counting the
number of displayed segments.

3-18. Specific Applications--Checking Cagacitors '

Volt-ohm meters are often used as simple capacitor
checkers. In the capacitor kick test, theneedie of the VOMin
the resistance mode moves guickly from open (infinite
chms) toward short {zero ohms} as the capacitor is placed
across the YOM input. The VOM batiery charges the
capacitor and the needle siowly moves back to the open
{infinite ohms) posttion, The higher resistance ranges offer
increased sensitivity for checking smailer capacitors.

The B025A anaiog bar graph can make simitar checks inthe -
resistance function, even in the autoranging mode. As a
capacitor is placed across the inputs, the anaiog bar graph
guickly shortens, then rapidly down-ranges, depending on
the size of the capacitdr. As the capacitor charges, the bar
graph slowly exiends back to its full 31-segment length, up-
ranging if necessary. For capacitors as small as 0.02 uF, only
the 30-megehm range is involved, The last few segments
blink off, then back on.

in a fixed range (using manual range mode), the time it takes
for the bar graph to extend from zero to full scale indicates
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the approximate capacitance value, Table 3-1 gives typical
capacitance values for various charge times on different
resistance ranges.

3-18. Specitic Applications--Noisy Resistance
Measurements

in the past, only the traditional analog VOM has been usefud
for resistance measurements in the presence of line voltage
noige {50 or 63 Hz). Most digital multimetars are s0 sensitive
they can not tolerate as much as 50 mV of line noise while
making resistance measurements; their digital displays
become unreadable due fo the line noise. On the other hand,
because of the mechanicai inertia of the analog needls, the
noise alternatety pulls the needle to the feft and then to the
right, averaging out any movement and teaving a fairly stable
resistance reading.

The 3025A resistance measursment circuit is designed to
tolerate ac noise far better than the usual DMM. Readable 2-
kilohm readings can be obtained even in the presence of 1V
ac noise. Readings of 1-megehm may be oblained withupto
2V ac noise. The noise appears as about 50 digits of change
and an oscillating bar graph.
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Table 3-1. Capacitance Vs, Time to Full Scale

Resistance

Range 32002 § 3.2k02| 32k0) { 320603200 32MO
Capacitance
Value
10,000 yF 4sec |33sec|bmin] ext | ext | ext
1,000 pF blink |4 sec |30 seci ext | ext | ext
100 4F nit | blink | 4 sec 132 sec| ext | ext
10 uF nil mi | biink | 4 sec |30 sec} ext
1uF nil | nit | nit | biink 13 sec |19 sec
0.1 uF nil nit | onil nil | biink 1 2 sec
0.02 uf nil nil - nil nil nil | blink

ext = extended time, il = no indication




