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Notwithstand i ng any provision o f any ag reement the followi ng warr an ty is exclusive :

Th e JOHN FLUKE MFG. CO., INC ., wa rr ants each instrument it manu fact ur es to be f ree f rom defects i n material and
workmansh i p under norm al use and se rvice for t he pe r iod o f 1-year from date of purchase . Thiswarranty extendso nly
to the o r igi n al purchase r . Th is wa rr anty s h all not apply to fu ses, disposable batte r ies ( recha rgeab le ty pe batteries a re
warranted f o r 90-days), o r any product or parts wh ic h have been subject to m is u se, neglect, acciden t, o r abnormal
conditio ns o f operations .

In t he even t o f fail ur e of α product covered by t h is warr an ty, John F l uk e Mfg . Co ., I n c ., will re p air and cali br ate an
i n strumen t returned to an au t ho r ized Se rvice F acility with i n 1 year of the o r igi n al purchase ; provided the warrantor's
examination discloses to its satisfactio n that t he product was defective . T he warranto r may, at its option, replace the
product i n lieu of rep ai r . W ith regard to any i n strumen t returned with i n 1 yea r of the o r igi n al purchase, said r ep ai rs or
replacemen t will be made wit hou t c ha rge . If t he fail ure has been caused by misuse, neglect, acciden t, o r abnormal
conditio n s of ope r ation s, repai r s will be b illed at α nom in al cost . In such case, an estimate will be subm itte d before
work is started , if requeste d .

ΤΗΕ FOREGOING WARRANTY IS IN L I EU OF ALL OTHER WARRANTIES, EXPRESS OR IMPL I ED,
I NCLUDI NG BUT NOT L IMITED TO ANY I MPL IED WARRANTY O F MERCHANTAB I L ITY, FITNESS,
OR ADEQUACY FOR ANY PARTICULAR PURPOSE OR USE . JOHN FLUKE MFG. CO., INC ., SHALL
NOT BE LIABLE FOR ANY SPECIAL , IN CIDENTA L , OR CONSEQUENTIAL DAMAG ES . WHETHER IN
CONTRACT, TORT, OR OTHERWISE .

If any failure occurs, the following steps shou l d be taken :

WARRANTY

1 .

	

Notify t he JOHN FLUKE MFG . CO ., I NC ., or nea rest Se rvice facility, givi ng fu ll details of th e difficu lty, and
include the model numbe r, type numbe r, and se rial number . On receipt of th is i n formation , service data, or
sh ipp i n g in structio ns will be forward ed to you .

2 .

	

On receip t of t h e shippi ng i n st ru ction s, forward the inst rumen t, t ra nspo r tation prepaid . Repai r s will be
made at the Service Facility and t he i n strumen t returned, t r a nspo r tation prep ai d .

SH IPP ING TO MANUFACTURER FOR REPAIR OR ADJUSTMENT

All s h ipments of JOHN FLUKE MFG . CO ., INC ., i n struments shou ld be made via Unite d P a rcel Service or "BestWay"'
prep ai d . The i n strument shou l d be sh i pped in the origi n al packing carton ; or if it is not availab le, use any s u ita b le
contai ne r that is rigid and of adequate size . If α sub stit u te contai ne r is used , the i n strumen t shou l d be wrapped in paper
and surrounded with at least fo ur inches of excelsior o r similar shock-absorbing mate r ial .

CLAIM FOR DAMAGE IN SHIPMENT TO ORIGINAL PURCHASER

The i nstrumen t shou ld be t horoughly i n spected immediately upon o r igi n al delivery to purchaser. All material i n the
con tai ner shou ld bechecked against t he enclosed packi ng list. The manufactu rer will not be responsible for shortages
against the pack i ng sheet unless notified immediately . If t he instrument is damaged in anyway, α claim shou l d be filed
wit h the carr ie r immediately . (To obtain α quotation to rep air sh ipmen t damage, contact t h e nearest F l uk e Technical
Center.) F i nal claim and negotiations with the carrie r must be completed by the customer .

The JOHN FLUKE MFG. CO., INC, will be happy to answer all applicatio ns o r use question s, wh ic h will enhance your
use of th is i n strument. Please add r ess your requests or correspondence to : JOHN FLUKE MFG. CO., I NC ., Ρ .Ο . BOX
C9090, EVERETT, WASHINGTON 98206, ΑΤΤΝ : Sales Dep t . Fo r European Custome rs : F l uke (Holland ) B.V ., Ρ . Ο . Box
5053, 5004 ΕΒ , Tilburg, The Nethe r lands .

' F or European customers, Air Freigh t prep ai d .

John Fluke Mfg . Co., Inc ., Ρ .Ο . Box C9090, Everett, Washington 98206

Rev . 6/81
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1-1 . INTRODUCTION

1-2.

	

Your John Fluke Model8050A isα portable bench-
type digita l mul timeter (DMM) with α 4-1/2 digit liquid
crysta l d isp lay (LCD) . The 8050Α has all the following
industry-standard features:

ι

	

Voltage measuremen ts from 10 μV to ΙOOOV do and
10 mV to 750V true-rms ac.

ι

	

Currentmeasuremen ts from 10 ηΑ to 2Α do and 10
μΑ to 2Α true-rms ac.

ι

	

Res istance measurements from ΙΟ mil to ΖΟΜΩ .

The 8050Α also has several special measurement features.
These special features include the following-

0

	

Conductance measurements up to 100,000 ΜΩ .

ι

	

Voltage measurements in decibels, that can be
referenced to 1 of 16 user se lected reference
impedances.

ι

	

Resistance ranges that supply enough vo ltage to
turn on α ΡΝ j unction to allow diodes and
transistors to be tested .

The ab ility to store any input signal as an offset or
relative reference value.

Section 1
Introduction and Specifications

ι

	

Automat ic polarity indication and overrange
indication.

ι

	

Protect ion from overloads and protect ion from
trans ien ts of up to 6 kV, 10 microseconds .

ι

	

Dual-slope integration α/d conversion to ensure
noise-free measuremen ts .

Long term ca librat ion stab i lity (1 year).

1-3.

	

The 8050Α is warranted for α period of one year
upon shipment of the instrument to the or iginal
purchaser. Condit ions of the warranty are given at the
front of thismanual . The 8050Α is typicallypowered from
ac line vo ltages but may be powered by the optional
rechargeable battery.

1-4. OPTIONS and ACCESSOR IES
1-5 . The use of the 8050Α can be enhanced by the
accessories avai lab le for this instrument.The accessories
are listed in Tab le Ι -1 . This inst rument can be orde red
with t h e Op tio n 805ΟΑ-01 R echargeab le Battery .
Detailed information on options and accessories is
contained in Section 6 of this manual.

1-6. SPECIFICATIONS

1-7.

	

Specifications for the 8050Α are listed in Table 1-2.
Specifications for the Opt ion 8050Α-01 Rechargeab le
Battery and other accessory specificat ions are given in
Section 6 of this manual.



INTRODUCTION
SPECIFICATIONS

ELECTRICAL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . The electrical specifications given apply fo r an operating tem-
perature of 18°C to 28°C (64.4° F to 82.4° F), relative hum idity up to
90%, and α 1-year calibration cycle.

Functions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . DC volts, AC volts (linear and dB), DC current, AC current,
resistance, diode test, conductance, relative.

DC Voltage

Table 1-1. 8050A Accessories

Table 1-2. 8050Α Specifications

INPUT IMPEDANCE . . . . . . . . . . . . . . . . . . . .

	

10 ΜΩ in parallel with <100 pF, all ranges.

NORMAL MODE REJECTION RATIO

	

. . .

	

>60 dB at 60 Hz or 50 Hz.

COMMON MODE REJECTION RATIO . . .

	

>90dB at dc, 50 Hz or 60 Hz (1 kΩ unbalanced)
(>120 dB available on request)

COMMON MODE VOLTAGE (MAXIMUM)

	

500V do or peak ac

RESPONSE TIME TO . . . . . . . . . . . . . . . . . . .

	

1 second maximum

RATED ACCURACY

MAXIMUM I NPUT . . . . . . . . . . . . . . . . . . . . . .

	

1000V do or peak ac continuous (less than 10 seconds duration on
both the 200 mV and 2V ranges) .

'DC voltages can also be measured using the dB mode with .01 dB resolution between 5% of range and fu ll range.

MODEL DESCR IPTION MODEL DESCR I PTION

C86 Ruggedized Carrying Case 80J-10 Current Shunt
Υ8205 Soft Carryi ng Case 80Κ-6 H igh Voltage Probe
MOO-200-611 Offset Mounting Kit 80Κ-40 H igh Voltage Probe
MOO-200-612 Center Mo unting Kit 83-RF RF Probe
MOO-200-613 Dual Mounti ng Kit 85-RF RF Probe
80T-Η Tou ch-Hold Probe Y81 00 DC/AC Current Probe
80T-150C Temperature Probe, Celsi us Y81 01 AC Current Transformer
807-150F Temperature Probe, Fahrenheit Υ8134 Deluxe Test Lead Set (safety designed)
80 Ι-600 Current Transformer Υ8140 Slim-Flex Test Leads

RANGE RESOLUTION ACCURACY for 1-Year

±200 mV 10μV
±2V 100μV
±20V 1 mV ±(0.03% of reading +2 d igits) .
±200V 10 mV
±1000V 100 mV



Table 1-2. 8050Α Specificatio ns (οοπt)

INTRODUCTION
SPECIFICATIONS

AC Volts (True RMS Respond ing, AC Coupled)

VOLTAGE READOUT ACCURACY . . . . . .

	

t(% of readin g + number of d igits), between 5% of range and fu ll
range .

"'Τyρίεα//y 3 to 5 digits of rattle will beobserved at full scale at 20 Hz.

RESO LUTION . . . . . . . . . . . . . . . . . . . . . . . . . .

	

0.01 dB from5% of scale to full scale; 0.1 dB from1-5% of scale, 1 dB
below 1% of scale

VOLT - Hz PRODUCT

	

10' m ax (200V max @ 50 kHz)

EXTENDED dB SENSITIVITY . . . . . . . . . . .

	

Typically -72 dB (600Π Ref) ±1 dB to 10 kHz

EXTENDED FREQUENCY RESPONSE . .

	

Typically -3 dEl at 200 kHz

COMMON MODE REJECTION . . . . . . . . . .

	

>60dB at 50 Hz or 60 Hz
RATIO (1 kΩ unbalance)

CREST FACTOR RANGE . . . . . . . . . . . . . . .

	

Waveforms with α Peak/RMS ratio of 1 :1 to 3:1 at full scale,
increasing down range

INPUT IMPEDANCE . . . . . . . . . . . . . . . . . . . .

	

10 ΜΩ in parallel with <100 pF

MAXIMUM INPUT VOLTAGE . . . . . . . . . . .

	

750V rms or 1o00V peak continuous (less than 10 seconds duration
on both the 200 mV and 2V ranges), not to exceed the volt-hertz

product of 10'

RESPONSE TIME

	

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

	

2seconds maximum within α range

REFERENCE IMPEDANCES . . . . . . . . . . . .

	

Sixteen user-selectable impedance reference levels areprovided to
reference α 0 dBm, 1 mW level (50Ω, 75Π, 930, 110171, 1250, 1350,

1500, 2500, 3000, 5000, 6000, 8000,9000,10000,12000), andan

80 impedance reference level is provided to referenceα 0dBWlevel.

dB Ranges

NOTE. On request, the NOT SPECIFIED portion of the 100Υ-750V Range can be extended
to the Volt-Hertz Product of 10?

INPUT Ι dBm

VOLTAGE	(600Ω REF)

0.77 mV -2 mV
2 mV -2V
0.1 V -2V
1V -20V
10V - 200V
100V - 750V

-60 το -52
-52 to +8
-18to +8
+2 το +28
+22 το +48
+42 το +60

RANGE

	

20 Hz

	

45 Hz

	

1 kHz

	

10 kH z

	

20 kHz

	

50 kH z

ACCURACY : from 596 of range to full scale, 1-year

When 200mVrange is selected the 8050Α autoranges for best accuracy for 2V inputs and less.

I NPUT
VOLTAGE

RESO LUTION RANGE 20 Hz** 45 Hz 1 kH z 10 kHz 20 kH z 50 kHz

10 mV -200 mV 1011V 200 mV Ι
0.1V - 2V 1004V 2Υ 1%+10 .5%+10 1%+10 5%+30
1V - 20V 1 mV 20V ι
10V - 200V 10 mV 200V l
100V - 750V 100 mV 750V



INTRODUCTION
SPECIFICATIONS

Table 1-2. 8050Α Specifications (cont)

OC Current

OVERLOAD PROTECTION (ac/dc) . . . . . .

	

2A/250V fuse in series with 3A/600V fuse (for high energy sources)

AC Current (True RMS Responding, AC Coupled)

""Typ ίcally 3 to 5 digits of rattle will be observed at full scale at 20 Ηz.

CREST FACTOR RANGE . . . . . . . . . . . . . . .

	

Waveforms with α Peak/RMS ratio of 1 :1 to 3:1 at full scale

Resistance

OVERLOAD PROTECTION . . . . . . . . . . . . .

	

500V dc/ac rms on all ranges

OPEN CIRCUIT VOLTAGE . . . . . . . . . . . . . .

	

Less than 3.5V on all ranges

RESPONSE TIME

	

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

	

10 seconds maximum on 20 ΜΩ range; 2 seconds maximum on all
(TO RATED ACCURACY)

	

other ranges

DIODE TEST . . . . . . . . . . . . . . . . . . . . . . . . . . .

	

These three ranges have enough voltage to turn on silicon junctions
to check for proper forward-t0-back resistance . The 2 kΩ range is
preferred and it marker) with α ΙαΓοθr diode symbol on the front
panel of the instrument. Thethree non-diode test ranges will notturn
on silicon junctions so in-circuit resistance measu rements can be
made with these three ranges

RANGE RESOLUTION ACCURACY for 1-Year BURDEN VOLTAGE

200 μΑ 0.01 μΑ

2 mA 0.1 μΑ

20 mA 1 μΑ
i(0.3 ο/ο of reading + 2 digits 0.3V max

200 mA 10 μΑ

2000 mA 100 μΑ 0.9V max

INPUT
CURRENT

RESOLUTION RANGE 20 Hz** 45 Hz 2 kHz 10 kHz 20 kHz
BURDEN
VOLTAGE

10 μΑ - 200μΑ 0.01 μΑ 200 1AΑ ι
Ι100μΑ -2mA 0.1 MA 2 mA Ι

1 mA - 20 mA 1 MA 20 mA 2%+10 1%+10 2%+10 0.3V rms max
10 mA - 200 mA 10 μΑ 200 mA

ι

100 mA - 2000 mA ι 100μΑ ι 2000 mA ι ι 0.9V rms max
tι -6,έε "_.;« ."τ

FULL SCALE VOLTAGE ACROSS
RANGE RESOLUTION ACCURACY for 1-Year UNKNOWN RESISTANCE

200Ω 0.01Ω .19V
+ 2±(0.1% reading digits + .02n)

2 kΩ 0.1n 1 .2V

20 kΩ 1Ω
digits)

.2V
±(,05% .of reading + 2

200 kΩ 1092 2V

2000 kΩ 100n .2V
20 ΜΩ 1 kΩ

±(ο 25 ωα reading + 3 digits) 2V



Table 1-2. 8050Α Specifications (cont)

INTRODUCTION
SPECIFICATIONS

Conductance

MAXIMUM OPEN CI RCUIT VOLTAGE . .

	

<3.SV

OVERLOAD PROTECTION . . . . . . . . . . . . .

	

500V dc/ac rms on all ranges

CONDUCTANCE UNITS . . . . . . . . . . . . . . . .

	

We use the internation al un it of conductance, the siemen = S=1/Π.
Another unit of condu ctance is the mho

Relative

RELATIVE REFERENCE . . . . . . . . . . . . . . . .

	

An input app lied when theRELATIVE button is depressedtotheOΝ
position is held as "0" reference point. Subsequent readi ngs ind icate
the deviation (t) from this point . (Note: REL annunciator indicates
when this mode is enabled)

RELATIVE ACCURACY . . . . . . . . . . . . . . . . .

	

Error will not exceed thesum of the errors of thetwo measurements

ENVIRONMENTAL

Temperature Coefficient . . . . . . . . . . . . . . . . . .

	

<0.1 times the applicable accuracy specification per °C for 0°C to
18°C and 28°C to 50°C (32° F to 64.4° F and 82.4°F to 122°F)

Operating Temperature . . . . . . . . . . . . . . . . . . .

	

0°C to 50°C (32° F to 122° F)

Storage Temperature . . . . . . . . . . . . . . . . . . . . .

	

(without batteries) : -40°C to +70°C (-40° F to +158° F)
(with batteries) : -40°C to +50°C (-40° F to +122°F)

Relative Humidity . . . . . . . . . . . . . . . . . . . . . . . . .

	

Up to 90%, 0°C to 35°C (32-95° F), up to 70%, 35°C to 50°C (95-
122° F), except on 2000 kΠ, 20 ΜΩ, and 200 nS rangeswhere it is up
to 80%, 0°C to 35°C (32-95°F)

GENERAL

Maximum Common Mode Voltage . . . . . . . . .

	

500Vdc. or peak ac (lowterminal potential with respect to power line
grou nd

Size . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	

22 cm χ 6 cm χ 25 cm (8Vz in χ 2'h χ 10 i n) see Figure 1-1

Weigh t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	

1 .08 kg (2 I b 6 oz)

Power Requirements (Line Only Models)

LINE VOLTAGE . . . . . . . . . . . . . . . . . . . . . . . .	90 to 110V ac 47 to 440 Hz
105 to 132V ac, 47 to 440 Hz
200 to 264V ac, 47 to 440 Hz
Γαοtοrγ οonfigu rοd for ouotQmor opcoifiοd voitaga

POWER CONSUMPTION . . . . . . . . . . . . . . .

	

4Wmax

Standards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .,

	

I EC 348 Protection Class 1

RANGE RESO LUTION ACCUR ACY for 1-Year

2 mS .1 μS (10 ΜΩ ) t(0.1% of reading + 5 d igits)

200 nS .01 nS ±(0.5°/ο of reading + 20 d igits)
(100 000 ΜΩ )
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SPECIFICATIONS

8.55 in. (21,72 cm)-

7.50 in. (19,05 cm)

2.52 in . (6,40 cm)

10.65 in. (27,05 cm)
-9.90 in. (Ζ5,15 cm)

Figure 1-1 . 8050Α Dimensions



2-1 . INTRODUCTION

2-2. This sect ion describes how to set up and make
measuremen ts with your 8050Α. Even though you may
have used α mul timeter before, we recommend that you
read the ent ire section care fullyso that you can use all of
the 8050Α features.

2-3. SETTING UP YOUR INSTRUMENT
2-4. Unpacking
2-5 .

	

This instrument is shipped in α special protective
container that should prevent damage to the 8050Α
during shipping. Check the shipping order against the
conten ts of the container and report anydamage or short
shipmen t to the place of purchase or the nearest Fluke
Technical Service Center. Α list of these service centers is
located in Sect ion 5. The container should include the
following.

ι

	

The 8050Α Multimeteτ

ι

	

Twotest leads (one red and πηe black)

ι

	

Line power cord

ι The 8050Α Instruction Manual

2{ι .

	

If reshipment of the instrument is necessary, please
use the or iginal sh ipping container . If the original
container is not availab le, be sure that adequate
protection is provided to prevent damage during
shipmen t . We recommend that the instrument be
surrounded by at least three inches of shock-absorbing
matεrial οη all οί1c~ νΙ L11C GULI LdllICT.

2-1.

	

Remove the 8050Α from the container and place it
in α convenient location . To fac ilitate operation in
different locat ions, the carrying handle on the metercan

Section 2

Operation

be used as α prop-stand or positioned ou t of the way. To
pos ition the handl e, pull outward on the hubs of the
handle and rotate the handle into position .

2-8.

	

AC Line Voltage Requirements

2-9.

	

AC line voltage requiremen ts fo r your 8050Α are
listed on α decal attached to the bottom ofthe instrumen t .
Refer to Section 4 for the procedure to change the ac line
vo ltage setting.

CAUTION

Do not connect the power cable to the
Instrument before verifying that the Intended
source matches the αε line configuration of
the Instrument.

2-10.

	

Fuse Replacement

2-11 .

	

There is on e, user replaceab le, fuse in the 8050Α.
The fuse, F1, and the fuse holder form an integral part of
the mA input connector and can be removed without
specia l tools. The fuse rating is: 2Α, normal blow
(recommended part AGX2).

2-12 .

	

Use the following procedure to replace the fuse,
ΣF1 :

1 .

	

Set the POWER sw itch to OFF.

2.

	

Remove the input power cord from the8050Α.

WARN ING

DO NOT ATTEMPTTO REPLACE ΤΗΕ FUSE
WITH ΤΗΕ INSTRUMENT TURNED ON OR
CONNECTED TO LINE POWER.



OPERATION
FRONT PANEL FEATURES

3 .

	

Refer to Figure 2-1, item 5 for the location o f
the fuse holder . The fuse holder is an integral
part of the mA input connector .

4 .

	

Using α coin or wide blade screwdriver, push in
while turning the fuse holder in the direction of
the arrow on the front panel decal .

5 . Pull out the fuse holder and replace the
defective fuse.

2-13 . FRONT PANEL FEATURES

2-14.

	

Before using your multimeter, take α few minutes
to become familiar with t he use of the controls,
indicators, and connectors of the 8050Α . The front panel
features are shown in Figure 2-1 and described in Table 2-
1 . The features of the Liquid Crystal Display (LCD) are
also described in the following paragraph .

2-15. Display

2-16 .

	

The features of the Liquid Crystal Display (LCD)
are shown in detail in Figu re 2-2 . The position of the
floating decimal point is determined by the range selected
(for linear measurements) . The maximum measurement
value that can be displayed is one count less than the

Figure 2-1 . Controls, Indicators, and Connectors

range selected (e.g., maximum measured voltage that can
be displayed in the 200 mV range would be 199.99 mV) .

2-17 .

	

To extend the life of the LCD and to ensure that
the display will be ready to operate, observe the following
precautions:

ι

	

Do not store or use the instrument in temperatures
above or below those specified in Section 1 .

ι

	

Do not store or use the instrument in humidity
above that specified in Section 1 .

ΝΟΤΕ

Low temperatures (within the specified
operating limits) will cause theLCD response
to be sluggish.

ι

	

Avoid prolonged exposu re of the LCD to direct
sunlight (ultraviolet) .

2-18 .

	

SIGNAL INPUT LIMITS

CAUTION

Exceeding the maxImum signal Input limits
can damage the Instrument.
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Table 2-1. 8050Α Controls, I ndlcatoιs, and Connectors

OPERATION
OPERATING TECHNIOUES

2-19 .

	

Before u sing the 8050Α, it is important to note the
maximum input limits that may be applied to the
instrument. Tab le 2-2 lists the maximum signal input
leve ls allowed for each function, range, and input
connector.

WARNING

ΤU AVUIU ELEGTRIGAL 5HOGK, DO NOT
CONNECT ΤΗΕ COMMON INPUT CO N-
NECTOR TO ANY SOURCE MORE THAN
500V DC, OR 500V AC RMS ABOVE EARTH
GROUND.

2-20. OPERATING TECHN IQUES

2-21 .

	

The followingparagraphsdescribe how to operate
the 8050Α in each of its seven primary measurement
functions. Refer to the Applications paragraphs for
additional measurement techniques.

2-22.

	

AC/DC Voltage (V)

2-23 .

	

Figure 2-3 describes how to operate the 8050Αfor
ac or do voltage measurements . For all measurements,
se lect the highest range that will provide the required
reso lution of the measurement. Ifmeasu ring an unknown
voltage, set the DMM on the highest range, then (if
needed) se lect α lower range.

2-24. AC/DC Curront (mA)

2-25.

	

Figure 24 describes how to operate the 8050Αfor
ac or do current measuremen ts . Turn off power to the
circuit being measured before breaking the circuit and
connecting the 8050Αin series with the current source. To
minimize common mode voltages, break the circuit on the
ground side of the current source. The mA inpu t

connector contains an in-line fuse . If theDMM does not
respond when measuring curren t, check the fuse (refer to
the fuse replacement procedure in this sect ion). If
measu ring an unknown curren t, set the DMM on the
highest range, then (if needed) se lect α lowe r range.

ITEM ΝΟ . NAME FUNCTION

1 Display 41/2-digit LCD display. Used to indicate measured input values and
an over ιange condition. Also contains annunciatoιs fo r high voltage,
decibel-display, and relative measurement functions .

2 AC/DC Function Α two-position switch (push IN and push OUT) used to select ac:
Switch (IN) or do (OUT) for current or voltage measurements.

3 V/mA/kΠ/d8/S Interlocked switches, used with theAC/DC Function switch to select
Function Switches the measurement functions. Pushing one switch will release the

others. The decibel-display function is selected by pushi ng the V
and mA switches simultaneously. The conductance function is
selected by push ing the kΛ switch and one of two p ai rs of Range
Fun ction switches .

4 Range Switches In terlocked switches that select the measurement ranges. Push ing
α switch selects the corresponding range and releases α depressed
switch(es) .

5 mA Input Connector Α fuse protected i nput connector for current measurements . Fuse
is accessible from the front panel .

6 COMMON Input Test lead connector usedas the 1οω orcommon input for all measure-
Connector ment functions.

7 V/kCVS Input Test lead connector used as thehigh input for all voltage, resistance,
Connector continu ity, conductan ce and decibel measurement functions .

8 RELATIVE Function Push-on/push-off switch. U sed to select the relative function for
Switch all measurements .

9 POWER Switch Push-on/push-off switch. Used for energizing and de-energizing
the instrument.



OPERATION
LCD DISPLAY

8050Α-01 ONLY

	

DECI BEL FUNCTION
LOW BATTERY INDICATOR

	

IN USE

POLARITY SIGN
DISABLED DURING
Vac, mA AND kΩ FUNCTIONS

8050Α OVERRANGE INDICATION

8050Α IMPROPER SWITCH SETTING

8050Α DISPLAY ANNUNCIATORS

HIGH VOLTAGE
(>40 V dc or ac rms)
BEING MEASURED

RELATIVE FUNCTION
IN USE

ΝΟΤΕ :

	

Position of decimal point dependent
on range selected.

NOTE:

	

Th is display will appear if the switches
of tho ηο6οα ara set in an improper
configuration (e.g . DC V 20 ΜΩ )

Figure 2-2 Liquid Crystal Display

ι
BT dB

i D°d 0 ~
σQU σα αα σ ΝεLι



Table 2-2. MaxImum Input Signal Limits

Figure 2-3. AC/DC Voltage Operation

OPERATION
AC/DC VOLTAGE

2-5

FUNCTION RANGE INPUT MAXIMUM INPUT
SELECTED SELECTED TERMI NAL S OVERLOAD

DC ALL RANGES 1000V do or peak ac

V V/kΩ/S
or 20V, 200V, 750 V and 750V rms continous or 10 7 V. Hz
dΒ COMMONAC

2V, 200 mV 750V rms fo r no longe r than 15 seconds or 107 V- Hz

DC
mA or ALL RANGES mA and COMMON

Double fuse protected: 2Α, 250V fuse in
series with α 3Α, 600V fuse

AC

V/kΩ/S a nd
kΩ or S ALL RANGES COMMON 500V do or ac rms



OPERATION
AC/0C VOLTAGE

CURRENT (mA)

1 . SELECT RANGE

2. SELECT FUNCTION

3. CONNECT TEST LEADS

4. SREAKCIRCUIT

5. PLACE 8050Α m SERIES

2-6

Figure 2-4. AC/DC Current Operatlon



2-26 .

	

Resistance (D)

2-27 .

	

Figure 2-5 describes how to operate the 8050Αfor
res istance measuremen ts . When kΠ is se lected, erroneous
measuremen ts can occur if power is present in the
res istance being measured. Ensure that power is removed
before measuring in-c ircui t res istances. The AC/ DC
funct ion switch has no effect during resi sta nce
measuremen ts .

2-28.

	

Conductance (S=1/Ω)

2-29 .

	

Figure 2-6 descr ibes how to operate the 8050Α for
conductance measurements. When S=1/fl is selected,
two ranges of measuremen ts are availab le, 2 mS and 200
nS. To se lect either range, press both range switches
(above the grey-shaded area) simultaneously.

2-30.

	

Diode Test

2-31 .

	

Figure 2-7 describes how to operate the 8050Αfor
diode tests. The three resistance ranges with the diode
symbo l beside the range value provide α measuremen t

kvil~illi*Ifll
~~t:3~it

	

τ3

	

άείι 5;ί+;Σ λθ 1~>

RESISTANCE (kΩ)

1 . DE-ENERGIZE CI RCUIT TO BE MEASURED
2. SELECT RANGE
3. SELECT FUNCTION
4. CONNECT TEST LEADS

Figure 2-5. Resistance Operation

2-32.

	

Relative (RELATIVE)

OPERATION
RELATIVE

voltage sufficient to cause α s i l iconjunction to conduct .

These ranges (2 kΠ, 200 kΠ and 20 ΜΠ) can be used to
check s ilicon diodes and transistors . The 2 kΠ res istance
range is the preferred diode and trans istor test ing range
and is labe led wi th the la rgest diode symbo l ( ). For α
sil icon diode, the typical forward bias voltage (on the 2
kΠ -* range) is 0.6V. Α reversed bias silicon diode
should disp lay the overrange indicator (on the 2 kΠ
range).

2-33 .

	

Figure 2-8 describes how to operate the 8050Αfor
re lat ive measurements. The re lat ive fun ct ion stores α
reading as an offset or re lative reference value. When the
R ELAT IVE sw i tch is set to ON duringαmeasurement,
the value of that measurement is stored, and the REL
(relative re ference) annunc iator appears to the right of the
zeroed display. Subsequent measuremen ts (in the same
function and range) are displayed as the difference
between the measured value and the stored relat ive
reference .

2-7



OPERATION
CONDUCTANCE

CO ND UCTANCE (S = 1/Ω)

1 . DE-ENERGIZE CIRCUIT TO BE MEASURED

2. SELECT RANGE
3. SELECT FUNCTION

4. CONNECT TEST LEADS

HIGH (+)

LOW (-)
kiwi

C

0

919
mA

Δ
Ο ΜΙι

500Υ

ΓΙ

	

Μ~ΙW
ΙUSF

	

~_

Fιυκ~

ι
σ

kΩ

8050Α IlIGITAL MUI

,~- τΜs -~

(METER

14ΜΙΝ d 11 ΜαΧ"

20

khLO", CIRCUIT

NOTE :

	

Zero the display (with the RELATIVE
function) taki ng conductance measurements
(see Relative Measurements) .

2-34 .

	

R efer to the sample displays in Figure 2-8. If the
range changes, the 8050Α automat ica lly multip lies or
divides the relative reference by theappropriate power of
ten be fore subtracting the relative re ference from the
measurement. If the fun ction is changed, the REL
annunciator disappears, and the relative reference is
stored with the original funct ion. When the original
fun ction is rese lected, the relative reference is restored
(and the REL annunciator appears) unless αnew relative
re ference was se lected. Setting the RELATIVE switch to
OFF or turning the instrument off cancels the or iginal
re lative reference.

2-35 . The re lat ive fun ct ion may be used with all
measurement fun ctions: ac or dc voltage, ac ordo current,

2-8

Figure 2-6. Conductance Operation

ac or do dB , res istance, and conductance . Note that input
overload limits are not changed by the use of the relative
function. Also,when using the relative reference fun ct ion,
thedisplay limits do not change . The possible readings are
still subject to the limits of the 19999 counts of the α/ d
co nverter, regard less of the re lative reference . For
example, if α do vo ltage measurement of +15.000V is
made on the 20V range andstored as α re lative re ference,
the maximum pos it ive relative vo ltage that could be
displayed without overranging is +4.999V (+19.999V
input) . The maximum negative input vo ltage that could
be measured without overranging is -4.999V, which
would cause the re lative display reading to be --19.999V
REL.

Vε kΩ/
RELATIVE POWER

_ΟΝ ON

'50Υ AC
\ι 0Ο0Υ OC

Μ1Ι

OFF
JIL

0
Ζ



DIODE TEST (kf), -,+- )

1. DE-ENERGIZE CI RCUIT TO BE MEASURED
2. SELECT Range (2 -+ι-range preferred)

3. SELECT FUNCTION
4. CONNECT TEST LEADS

HIGH (+)

LOW (-) ti)ΗΙΙ3~))~'ss

	

ιΙιρ~,
ωι

	

ζ~

	

i'-"i

	

4crom,

Figure 2-7. Diode Test Operation

OPERATION
DIODE TEST

2-9



OPERATION
RELATIVE

Select range and function (use any
measurement range and function) .

4. To cancel the relative function, set the
RELATIVE switch to OUT.

Connect test leads and take the desired
measurement to be used as the relative
reference. While taking the relative
reference measurement, set the
RELATIVE switch to ON. This will store
the value as the relative reference.

3. Subsequent measurements will be
displayed as the difference between the
relative reference and measurement. See
insert.

2-10

Figure 2-8. Relative Operation



2-36.

	

Decibel (d8)

2-37 .

	

Figure 2-9 descr ibes how to operate the 8050Α for
voltages in decibels . When dB is selected, the 8050Α
conve rts ac or do vo ltage readings into the dBm
equivalent (decibe ls above o r be low one milliwatt) . The
reference impedance for dec ibe l measuremen ts is se lected

from 16 stored reference impedances. The 8050Α is setup
at the factory to tu rn on with α defa ul t reference
impedance of 600Ω. The power-up de fault reference
impedance may be changed to any of the 16 stored
impedances. (Refer to Sect ion 4 for information on how
to change the defau lt sett ing.)

DECIBELS (dB)

1 .

	

SELECT FUNCTION 2.

ύ

571771

S Ι π

f20Q AA2 2F___30 -M1
οΩ

	

2~~ 200 - 2000 20M=)

- 2ms

	

~' tit . ΜAl!.f

RELATIV E

~IOOnS~

VOW-ER )

SELECT REFERENCE IMPEDANCE
AND RANGE.

α .

b .

SET REF2 SWITCH m.

WHEN CORRECT REFERENCE
IMPEDANCE APPEARS IN
DISPLAY. SELECT ΤΗΕ RANGE.

3 .

	

CONNECT TEST LEADS.

Figure 2-9. dB Voltage Operation

O PERATION
οεειΒει

2-1 1



OPERATION
INITIAL CHECKOUT PROCEDURE

2-38. INITIAL CHECKOUT PROCEDURE

2-39 .

	

The following procedure allows the operator to

verify that the 8050Α is operating correct ly for most
functions. The only test equipment required is α set oftest
leads and access to α standard wall socket. Thi s procedure
checks for general operat ion on ly and is not in tended to
ve rify instrumen t accuracy . P e rformance tests and
ca librat ion adjustmen ts are contained i n Sect ion 4 of this
manual for the purpose of test ing instrument accuracy .

2-40.

	

U se the following procedure to verify thatmost of
the fun ct ions of the 8050Α are operating correctly:

2- 1 2

1 .

	

Select the AC V funct ion on the 8050A.

2.

	

Set the instrument to the 750V range.

WARNI NG

ΤΗΕ LOCAL LINE VOLTAGE IS BE ING
MEASURED IN ΤΗΕ FOLLOWING STEP . DO
NOT TOUCH ΤΗΕ PROBE TIPS OR ALLOW
ΤΗΕ PROBE TIPS TO COME IN CONTACT
WITH EACH OTHER WHILE PREFORM ING
ΤΗΕ FOLLOWING STEP.

3 . Insert the probe tips into α standard wall
socket . N ote the preceding warning. The
display should read the loca l lin e vo ltage . The
HV annunciator should be displayed to the
right of the vo ltage reading.

4. Momentarily set the instrument to the 20V
range . The overrange indicator s hould be
displayed.

5.

	

Set the instrument to the 750V range .

6.

	

Set the RELATIVE sw itch to ON. The display
should read +000.0 (the display will zero
momentarily and will then display the re lat ive
voltage of the line fluctuations) and the REL
annunc iator appears .

7.

	

Remove the test leads from the wall socket.

8.

	

Set the RELAT IVE sw i tch to OFF.

9.

	

Se lect the res istance function . The overrange
indicator should appear in the display.

10. Set the instrument to the 2000 range and short
the test leads. The display should read 00.00.

12 . Short the test leads . The overrange indicato r
should appear in the disp lay .

13 . Se lect the dB funct io n, then push the REF Ζ
( right-most range switch). The turn-on d13
reference value (nominally 600) should appear
on thedisp lay for approximate ly three seconds,
followed by the other 15 stored dB re ference
impedances sequencing through at α ί / second
rate.

14 . Push oneof the other range sw itches, noting the
value of the re ference impedance, wa it α few
seconds, then push the REF Ζ sw itch again.
The value that appeared when the ran ge
sw itches were changed should appear for 3
seconds followed by the sequence of the other
reference impedances.

15 . This concludes the Init ial Checkout procedure .
fo r the 8050Α. If the performance of the
instrum e nt is in qu est ion re fer to t he
Performance tests in Sect ion 4 of thismanual .

2-41 . APPLICATIONS

2-42 .

	

The following paragraphs conta in information on
and measurement techniques that expand the use of the
seven primary fun ctions of the 8050Α. These applications
are arranged by the measurement type .

2-43.

	

DC Voltage Measurement

2-44 .

	

The following paragraphs contain add it ional
i nformat ion on and measurement techniques for do
voltage measuremen ts .

2-45 . REFERENCI N G D BM TO CI RCU IT
I MPEDANCES

2-46 . The 8050Α provides 16 commonly used circ uit
impedances to use as α re ference impedance when mak ing
dBm measurements . However, this does not cover all
circuit impedances. There are two procedures for
referencing dBm measurements to other circuit
impedances. The first one requires an ac or do voltage
standard. The second procedure is actuallyα correct ion
factor that can be used if α voltage standard is not
availab le.

2-47. Use the following procedure to reference dBm
measuremen ts to impedances that are not providedby the
8050Α:

1 . Use the following formulato convertthe circ uit
Select the S=1/fl (conductance) function, 2 impedance into α reference leve l :
mS range . The display should read .0000 t 5
counts. Reference Level =,/6.001 χ circ uit impedance



2.

	

Connect the 8050Α to the Voltage Standard as
follows : V / kΩ/S inp ut co nnector to the
Voltage Standard Hi output, COMMON input
connector to the Voltage Standard low outpu t .

3. Select the V funct ion (e i ther ac or dc,
depend ing upon the Voltage Standard used) .

4. Adju st the Voltage Standard to outpu t the
re ference leve l calculated in step 1 . This value
should appear in the 8050Α d isplay .

5 .

	

Se lect the dB fun ct ion .

6. Set the RELATIVE sw itch to ON. Decibe l
measuremen ts will now be re ferenced to the
circ uit impedance .

2-48 .

	

Use the followingprocedure to obtain α correct ion
factor for referencing dB to other circ ui t impedances
wi thout the use of α Voltage Standard :

1 . Select the REF Ζ t hat is closest to the
impedance of the circuit to be measured.

2.

	

Ca lculate the re ference impedance correction
factor using the following equation .

10 log
Circ uit Impedance

REF Ζ
= Correction Factor

3 . Add the correct ion factor to the measured
value.

2-49 .

	

CIRCUIT LOADING ERROR (VOLTAGE)

2-50 . Circui t load ing errors occur when vo ltage
measuremen ts are taken on high impedance circuits . This
is because theDMM loads the source, thus changing the
operating vo ltage of the source. As long as the circuit
impedance (source impedance) is low compared to the
input impedance of the DMM this error may be
insignificant. For example, when measuring α circui t with
α source impedance of 1 kΩ or less, the errorwill be<.01
%α . If the circuit loading error is s ignificant, use the
appropriate formula contained in Figure 2-10 to ca lculate
the percentage of error.

2-51 .

	

CurrentMeasurement

2-52. The following paragraphs conta in addi t ional
information on andmeasurement techniques for current
measuremen ts .

WARNING

OPERATION
RESISTANCE MEASUREMENT

OPERATOR INJURY AND INSTRUMENT
DAMAGE MAY RESULT IF ΤΗΕ BACKUP
FUSE (F2) BLOWS WHEN C URRENT IS
BEING MEASURED FROM Α VOLTAGE OF
GREATER THAN 600 VOLTS.

2-53 .

	

BURDEN VOLTAGE ERROR

2-54 .

	

When α mul timeter is placed in series wi th α c ircuit
to measure current, the vo ltage drop of t he multimeteτ
induces an error. This error is called the burden vo ltage .
The maximum full-scale burden voltages for the 8050Α
are 0.3V for the four lowest ranges and 0.9V for t he
highest range.

2-55 .

	

These voltage drops can affect the accuracy of the
current measurement if the current source is unregulated
and the res istance ofthe shun t and fuses of themultimeter
exceeds 1/ 1000 of the source res istance . If themul timeter
burden vo ltage is s ignificant, the formula in Figure 2-11
can be used to ca lculate the burden vo ltage error .

2-56.

	

Resistance Measurement
2-57 . The following paragraphs contain add i t ional
informat ion on and measuremen t techniques for
res istance measurements.

1 . DC VOLTAGE MEASUREMENTS

Loading Error in °/ο = 100 χ Rs - (Rs + 107)

Where : Rs = Source resistance in ohms of
circuit being measured.

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

107
Zin =

1 + (2 π

	

-FR' in ' Cin)2

Where:

	

Zin = effective input impedance
R in = 107 ohms
Cin = 100 χ 10-1 2 Farads
F

	

= frequency in Hz

Then, determine source loading error as follows:

Loading Error in °/ο = 100 χ

	

Zs +

	

in

Where:

	

Zs = source impedance
Zin = input impedance (calculated)

"Vector algebra required

Figure 2-10 . Circuit Loading Error

2-13
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ERROR:

Error in ο/ο = 100 χ Eb/( Es - Eb)
Error in Α = (Eb χ Im)/(Es - Eb)

R I

Es = Source voltage
R I = Load resistance + Source resistance
I m = Measured current (display reading in amps)
Eb = Burden voltage (calcu lated)
Eb = meas. current [(200/current range in mA) +.351

EXAMPLE :

Es = 15V
R I = 100 kΩI m = 148.51 μΑ ( .14851 mA)

Eb = 148.51 χ 10 -1 χ [(200/ .2) + .351

= 148.51 χ 10 - 6 χ 1000 .35 = 148.56 mV

Max. error in ο/α = 100 χ [148.56 mV/(15V - .14856V)1 = 1 .0003%

Add this to the range spec . accuracy:

Max. error i n % = 1 .0003% t(.2% + 2 digits)

Max. error in Α = (148.56 mV χ 148.51 μΑ)/(15000 mV - 148.56 mV)

= 1 .486 μΑ

Add 1 .486 μΑ to the reading for co rr ect current

2-58 .

	

TEST LEAD COMPENSATION

2-59 .

	

When measuring low resistances ( less than 2000)
the effect of test lead res istance may add α s ignificant
error. This erro r may be compensated for by u sing the
re lative function of the 8050Α. Use the following
procedure to compensate for test lead resistance.

2-60 . RESISTANCE COMPARISONS

2-61 .

	

When one resistance value is needed for several
measuremen ts (e .g . sorting res istors to find α matched
pai r) the re lat ive function of the 8050Α can be used to
simplify the process . The following procedure is an
example of how the re lat ive fun ction may be used to
match resistors:

2-1 4

1.

	

Setup the 8050Αas shown in Figure 2-5, steps 1
through 3.

2.

	

Short the test leads together(press the test leads
together firmly) andset theRELAT IVE sw itch
to ON.

3.

	

Disengage the test leads and proceed with low-
level resistance measurements . The resistance
of the test leads wi ll be subtracted from the
readings of subsequentmeasurements.

1 .

	

Select the k11 function on the 8050A.

2.

	

Se lect an appropr iate range for the res istance
being matched .

3. Measure the resistor.

Figure 2-11 . Calculating Burden Voltage Error
λ

4.

	

With the resistor value still displayed, set the
RELAT IVE switch to ON.

5.

	

Measure the other res istors. Choose the res istor
with the least deviat ion from the resistor first

measured.

2-62. Conductance Measurement
2-63. The following paragraphs conta in addit ional
informat ion on and measu rement techniques for
conductance measuremen ts .

2-64 . HIGH RESISTANCE MEASUREMENTS

2-65 .

	

The conductance fun ct ion of the 8050A can be
used to measure high resistive ( low leakage) components
(diodes andcapacitors) while minimizingnoiseproblems.
The two conductance ranges, 2 mS and 200 nS, can be
used for making resistance measurements from 500Ω to
10 ΜΩ and 5 ΜΩ to 100,000 ΜΩ .

2-66 . LEAKAG E RESISTANCE MEASUREMENTS

2-67 . Use the standard conductance funct ion for
leakage test ing on pure ly resistive componen ts (e .g .,
cables and pcb's) . Remember to zero the display reading
with the relat ive function before taking conductance
measurements .

ΝΟΤΕ

Under high humidity condit ions,finge rp rin ts .
and other residua l surface contaminants can
create their own leakage paths. Use clean test
leads to minimize the effect of leakage paths.



2-68 .

	

DIODE LEAKAGE TESTS

2-69 . Diode leakage (Ικ ) tests require that the d iode
junction be reverse b iased while beingmeasured. Connect
the anode of the d iode to theCOMMON input connecto r
to reverse bias αdiode jun ction. Α good silicon d iodewill
produce an in-scale display reading on the 200 nS range
when reverse biased .

2-70 . TRANSISTOR TESTER

2-71 . The trans istor tester descr ibed in the following
paragrap hs provides approximate test information. Beta
is tested using α VCε of 2V a nd an Ic of abou t 200 μΑ .
This trans istor tester is use ful for checking the proper
operation of trans istors and approximate beta values for
comparative measuremen ts .

2-72 .

	

The trans istor tester fixture is described in Figure
2-12 . When assemb led and connected to theV/ kΩ/ S and
theCOMMON inpu t connector, the8050Αcan be used to
determine the following informat ion abou t transistors:

ι

	

Transistor type (ΝΡΝ or ΡΝΡ)

S1 TOGG LE SWITCH
SPDT

W I RE TO BASE CONTACT OF
TRANSISTOR SOCKET

ι

	

Defect ive trans istors (shorted or open)

ι

	

Collector-to-emitter leakage (ICES)

ι

	

Beta from 10 to ΙΟΟΟ in α single range .

2-73 .

	

Transistor type is determined by sett ing the sw itch
on the tester fixture to BETA, sett ing the 8050Αto the2
mS range, and observ ing the display reading. If α low
reading (< 0.0100) is displayed, reverse the test fixture at
the input connectors . If the collector of the trans istor is
now connected to the COMMON inpu t connector the
trans istor is α ΡΝΡ type. An ΝΡΝ type ωί 11 have its
co llector connected to the V/ kΩ/S inpu t connector.

2-74 .

	

Defective Transistors

16 2-75 . If the trans istor is defect ive, the following
indicat ions will appear, regard less of trans istor type or
test pos i t ion :

Figure 2-12. Transistor Beta Test Fixture

1 . An open trans istor will produce α display
reading of 0.0005 or less .

OPERATION
CONDUCTANCE MEASUREMENT

Ρ 1 BANANA PLUG

	

W I RE TO
CONNECTOR 0.75" SPACING

	

SWITCHARM
G ENERAL RADIO TYPE 274 MB

2-15

TRANSISTOR
UNDER TEST TEST

ι _
FIXTURE

C > ι Ι" Ρ 1

BETA R 1 Ι
~1Μι - Ι PLUG INTO

> Β > 7501<Ω Ι COMMON AND
Ι V/ΚΩ/nS INPUT

r ICES
1

ΙΙ TERM I NALS

> Ε > Ι 00.
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2 .

	

Α shorted trans istor wi ll produce an overrange
ind i cation on the display .

2-76 .

	

Transistor Leakage Test
2-77 .

	

Use the following procedure to test t ransistors fo r
leakage (ICES) :

2-16

1 . Insta ll the transisto r, and co nnect the test
fixt u re to the 8050Α (see p r eced in g
paragraphs) .

2 .

	

Set the switch on the test fixture to ICES.

3 .

	

Select the conductance function, 2 mS range on
the 8050Α.

4 .

	

Α reading of more than 0.0020 (6,4A) indicates
α faulty transistor (silicon) .

2-78 .

	

Tra nsistor Beta Test

2-79 .

	

Use the following procedure to test the beta of α
transistor :

1 . Install the trans istor and connect the test
fixt ure to the 8050Α (see p receding
paragraphs) .

2 .

	

Set the switch in the test fi xture to BETA.

3 .

	

Select the conductance function, 2 mS range on
the 8050Α.

4 .

	

Note the display reading on the 8050Α , then
shift the decimal point three places to the right.
This will be the beta of the trans istor .

ΝΟΤΕ

Beta is α temperature-sensitive measurement.
Allow sufficient timeforeach testedtransisto r
to stabilize. Avoid touching the transistor case
with your finge rs while making beta
measurements .

2-80.

	

Relat ive Measurement
2-81 . The fo llowing paragraphs contain additional
information on and measurement techniques for re lative
measurements .

2-82 .

	

DECI BEL (dB ) CIRCU IT GAIN OR LOSS
2-83 .

	

The relative function of the 8050Αmakes it easy to
determine the gain or l oss (in decibe ls) of α c i rc ui t. By
using the relative function, any voltage leve l can be used
as the 0 dB reference poin t for dB measurements . Figure
2-13 describes how to use the relative function to measure
circuit gain or loss in dBs .

2-84 .

	

AC Voltage and Current Measurement
2-85 . The fol lowing paragraphs contain add it iona l
information on and measurement techn iques for ac
vo ltage and curren t measurements.

2-86 . TRUE-RMS MEASUREMENTS
2-87 .

	

One of the most useful features of the 8050Α is t he
d irect measurement of true-rms ac voltages and ac
curren t . Mathemat ica ll y,rms i s defined as the square root
of the mean of the squares of the instantaneou s vo ltages .
In physical terms, rms is equiva lent to the do value that
d issipates the same amount of heat in a resistor as the
origina l waveform. True-rms is the effective va lue of any
waveform and represents the energy l eve l of the signal. It
is used directly in the re lat ionsh ips of Ohm's Law and
provides α rel iab le basi s for compar isons of d issimilar
waveforms.

2-88 . Most multimeters in use today have average-
responding ac converters rather than true-rms converters
lik e the 8050Α . Usua lly the gain in average-responding
meters is adjusted so that the reading gives the rms value,
prov ided the input s ignal i s α harmonic-free sinuso id .
However , if the s igna l is not sinuso ida l, the average-
responding meter does not give α correct rms reading.

2-89 .

	

The 8050Α ac converter calculates the rms value
through ana log computation . This means that 8050Α
readings are accurate rms values for mixed frequencies,
modulated signal s, square waves, sawtooths, 10%σ-duty-
cyεle pulses, etc.

2-90 . WA VEFORM COM PARISO N (RMS VS
AVERAGING METERS)

2-91 . Figure 2-14 shows the relat ionship between
common waveforms and the display readings of the
8050Α compared to average-respondingmeters . Figure2-
14 also illustrates the re lationship between ac and do
measurements for ac-coupled meters . For example, the
first waveform (in Figure 2-14) is α sine wave with α peak
voltage of 1 .414V. Both the 8050Α and the average
responding meters display the correct rms reading of
1.000V (thedo component equals 0) . However, the 1 .414V
(peak) rectified square wave produces α correct doreading
(0.707V) on both meters but only the 8050Α correctly
measures the ac component (0 .707V) . The average
responding meter measures the ac component of the
recti fied square as 0.785V, which is an error of 5.6%ο .

2-92 . CREST FACTOR
2-93 .

	

The crest factor of α waveform is the rat io of the
peak to rms vo ltage. In waveforms where the pos i tive and
negative half-cycles have different peak voltages, the
higher voltage is used in computing the crest factor . Crest
factors start at 1 .0 for α square wave (peak voltage equals
rms voltage).



2-94 .

	

The 8050Α can measure signalswith α crest factor
of 3 .0 or less, at full scale. Figure 2-15 illustrates some
ty pical s ignals and their crest factors . The waveforms in
Figure 2-15 show that α signal with α crest facto r of
greater than 3.0 is not common .

2-95 .

	

To ensure that α s ignal measured wi th the 805-OA
has α crest factor be low 3.0, measure the peak value with
an ac coupled oscilloscope. If the peak value is not more
than three times the true-rms reading of the 8050Α, then
the s ignals crest factor is 3.0 or less. Another method of
verifying the error caused by the crest factorof α s ignal is
to compare the readingof t he 8050Αwi th α readingon the
next higher range of the 8050Α. The 8050Α crest factor
capability increases from 3.0 for readings less than full-
scale. The crestfacto r capab ilty of the 8050Α is shown by
the following equat ion :

Crest Factor Capab ili ty = 3

	

Range
Input

The errorcaused by exceeding the crest factorof3.0 at full
scal e, will be reduced significan t ly on the next higher

Figure 2-13 . dB Circu it Gain or Loss Measurements
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2.

3.

U sing the dB function on the 8050Α measure th e voltage at ΤΡ 1 (or intended
reference).

Wh ile measur i ng the intended reference, set the RELATIVE switch to ON.

In th is ci rcu it, 1 mV becomes the 0 dB reference . All subsequentdB measurements
in the circu it are d isplayed as the loss or gai n of the ci rcu it m dB .

ΤΡ 1
O dB
( ref)

r--" ΤΡ2
+60 dB

ΤΡ3
+57.5 dB

..--0; ΤΡ4
+74 d13

ΤΡ5
+66 dB

ΤΡ 1

measurement range of the 8050Α . The crest factor
capability at 1 / 10 scale approaches 10.

2-96 . COMB INED AC AND DC SIGNAL MEASURE-
MENTS

2-97 .

	

It is sometimes necessary to measure an ac s ignal
riding on α do level. An example of this type of signal is
s hown in Figu re 2-16 . To obtain an accurate
measurement of the total rms value for these s ignals,
perform the following steps:

1.

	

Measure the ac component of the signal using
the AC V funct ion .

2.

	

Measure the do component of the signal using
the DC V funct ion .

3.

	

Use the following formula with the values
obtained in steps 1 and 2 to determine the total
rms value of the s ignal :

Total RMS Value =

(αε component rms)2 + (dc componen t)2

2-17
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2-18
Figure2-14. Waveform Comparisons

PEAK VOLTAGES DISPLAY READINGS DC AND AC
AC-COUPLE D AC CO MPONENT ONLY TOTAL RMS

DCI NPUT
WAVEFORM PEAK to PEAK PEAK

RMS CAL" 8050Α COMPONENT TRUE-RMS=
ONLY αε 2 + dε'

SI NE

ΡΚ
2.828 1 .414 1 .000 1 .000 0.000 1 .0000 f),, ΡΚ -ΡΚ

RECTI F I ED SI NE
(FULL WAVE)

ΡΚ + 1 .414 1 .414 0 .421 0.436 0.900 1 .000
ΡΚ -ΡΚ

0

RECTI F I ED SI NE
(HALF WAVE)

ΡΚ 2.000 2.000 0.779 0.771 0.636 1 .000
Ν~ΡΚ-ΡΚ

0

SQUARE

ΡΚ --~-
0 ΡΚΡΚ 2.000 1.000 1 .111 1 .000 0.000 1 .000

RECTI F I ED
SQUARE

ΡΚ
ΡΚ -ΡΚ-y 1 .414 1 .414 0.785 0.707 0.707 1 .000

0- -nT

RECTANGULAR
PU LSE
ΡΚ

Ρ0 Χ Τ 2.000 2.000 4.442ΚΖ 2Κ 2D 2-,/D
Υ

D = Χ/Υ
Κ = D-D`

TRIANGLE
SAWTOOTH

ΡΚ
3.464 1 .732 0.962 1 .000 0.000 1 .000

10 ΡΚ-ΡΚ

" RMS CAL IS ΤΗΕ DISPLAYEDVALUE FOR AVERAGE RESPONDI NG METERS
THAT ARE CA LI BRATED TO DISPLAY RMS FOR SI NEWAVES



Figure 2-15 . Crest Factor

Figure 2-16 . Total RMS Value

2-98 .

	

Affects of Offset in AC Measurements
2-99 .

	

The 8050Α is α true-rms-responding multimeter,
and the display will indicate α readingof typica lly 10 to 20
digits (because of amplifier noise) when the input is
shorted in theACVorAC mAfunctions.The accuracy of
the 8050Α is not affected by this internal offset evenwhen
measured inputs are at the specified floor of the
multimeter (5%α of the range selected) . When the rms
value of the two s ignals (internal offset and 5%ο of range
input) is ca lculated, as in the following equation , the
insignificant effect of the offset is shown:

Total rms digits =

	

202 -F 10002 = 1000.2

The display of the 8050Α will read 1000 digi ts .

OPERATION
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2-100.

	

BANDWIDTH LI MITATIONS

2-101 .

	

Signals with rectangu la r wave forms contain
component frequencies that are much h igher than the
fundamen tal frequency used to describe them . The
component freq uenc ies, for r ise times less than 1
microsecond, exceed the 200 kHz bandw idth of the
8050Α (and will prod uce α low reading display). For
examp le, α 10-kHz square wave wi th α r ise time of less
than 1 microseco nd will produce α disp lay reading that is
approximately 1%α low and p roport ionally lower for
higher frequency square waves .

2-102.

	

MEASUR ING AMPLIFI ER BANDWIDTH

2-103.

	

The ac voltage, dB , and RELATIVE fun ct ions
can be used together to measure the frequency response
(bandw idth) ο£ an ac circ ui t . Use the followingprocedure
to measure the bandw idth of an amplifier.

Ι .

	

Connect the amplifier, s ignal generator, load,
and 8050Α as shown in Figure 2-17 .

2.

	

On the 8050Α, select the AC V fun ct ion and α
range app rop riate for the output of the
ampler .

3.

	

Adju st the s ignal generator for α signal level
t hat is within the inpu t operating range of the
amplifier.

4.

	

Turn on the test equipment.

5.

	

Beginningat α low frequency (20 Ηz ), stead ly
increase the output frequency of the signal
generator while observing the ac vo ltage
reading on the 8050Α. Typically the ac voltage
readings will rise to αpeak , leve l ou t, then begin
to fall . An example of this response curve is
shown in Figure 2-17 .

6. Reduce the output frequency of the s ignal
generator to the peak or start of the upper
plateau of the ac vo ltage readings .

7.

	

On the 8050Α, select the dB funct ion, then set
the RELATIVE sw itch to ON. Thi s estab lishes
the 0 dB relat ive reference.

8.

	

Increase the output frequency of the signal
generator until the dB reading reaches -3.00
dB . Note the frequency of the signal generator .
Th is will be the upper frequency limit of the
bandwidth .

9.

	

Decrease the output frequency of the signal
generator so the dB readings increase to 0 dB

2- 1 9

WAVEFORM CREST FACTOR

SQUARE WAVE 1 .0

SI NE WAVE 1 .414

TRIANGLE
SAWTOOTH

AV 1 .732

M IX E D
FREQUENCI ES 1 .414 to 2.0

SCR OUTPUT 1,414 to 3 .0
0 F 100% - 10%

WHITE NOISE
IMYMMM

3.0 to 4 .0

AC CO UPLE D α
PULSE TRAI N 3.0 b/α -1

SPI KE

-T

>9.0
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Α similar technique can be used to determine the
frequency response of other ac circ ui ts, such as high-pass
or low-pass fil ters, notch filters, etc.

SIGNAL
GENERATO R

AMPLI F IER

d8 Rel . Ref . Level ---

	

0 dB

-3 dB

i
00

Figure 2-17. Measuring Amplifier Bandwidth

technique for measuring the bandwidth o f α circuit, to
find the Q of α single tuned circ ui t:

_ Resonant Frequency
Q -

	

2 χ Bandwidth

LOAD

Ι

	

ι

	

Ι
Ι

	

ι

	

ι
f, fc f τ

Bandwi dth (BW)

8050Α
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and then drop again to -3.00 dB . Note the 2-105 . F I NDING ΤΗΕ Q OF Α SI NGLE TUNED
frequency of the signal generator. Thi s will be CIRCUIT
the lower frequency limit of the bandwidth . 2-106. Use the following equat ion and the appl ication



3-1 . INTRODUCTION

3-2 .

	

The theory of operat ion of the 8050Α is d iscussed
on two leve ls . First, the Funct iona l Descrip t i on di scusses
the operat ion of the DMM in terms of the funct iona l
re lationship s of the major c ircui ts . Second, the Circui t
Descript ion presents α more detailed d iscuss ion of the
major c i rcui ts . Both level s are illustrated by block
diagrams and simplified schematics in this sect ion and the
schemat ic d iagrams in Section 7 .

3-3 . FUNCTIONAL DESCRIPTION
3-4 .

	

The major c ircuits of the 8050Α are shown in the
funct ional block diagram in Figure 3-1 . The range and
funct ion switches route the unknown input s ignal
through the s ignal cond itioners . The signal cond i tioners
deve lop α do voltage at the input to the α /d converter that
i s proportiona l to the unknown input signal . The α/d
co n verter, working in conj un ct i o n w i th the
microcomputer, converts the do analogue of theunknown
input s igna l to α digi ta l value . The microcomputer
processes the digital value and displays the result on the
LCD.

3-5 . CIRCUIT DESCRIPTION
3-6 . The following paragraphs describe each of the
major c i rcui ts in detail .

3-7 . Α/D Converter

3-8 .

	

The α/d converter in the 8050Α uses the dual s lope
method of convers ion . In thi s method, the voltage
ana logue of the input signal (propor t ional to the
unknown input signal) is a llowed to charge α capacitor
(integrate) for an exact length of time . The capac itor is
then di scharged by α referencevoltage. The length of time
required for the capac itor to discharge is proport ional to
the unknown inpu t s ignal . The microcomputer measures
the discharge time and displays the result . The following

Section 3

Theory of Operation

paragraphs d iscuss the actual α/d convers ion in more
detail.

3-9 .

	

The microcomputer controls the α/d converter v ia
C MOS switches . Figure 3-2 shows the simplified c i rcuits
formed during the major per iods of α/d conversion
cyc les . Figure 3-3 is α t iming diagram that shows the α / d
converter cyc le resulting from three different input
s ignal s . Assume in reading the following paragraphs that
the DC V function and the 2V range are selected, and the
DMM is nearing the end of the Autozero period in its
convers ion cycle.

3-10 . As Part Α in Figure 3-2 shows, the CMOS
switches U 18B and U 19A are c losed, providing voltage
level s that allow C8 and C33 to store the offset vo ltages of
the buffer, integrator, and comparator . CMOS switches
U 18D and U19B connect the flying capac itor, C7, to α
reference voltage. Since the V funct ion is se lected, C7 is
charged by the α /d converter reference voltage source. At
the end of the Autozero period, C7 i s fully charged, C8
and C33 are charged up to the offset voltages, and the
comparator output (CM) is near α threshold level.

3-11 .

	

Assume that an input of -1 .0000V do i s present at
the DMM input( fi rst set ofwaveforms in Figure3-3) . The
microcomputer starts the Integrate command (ΙΝΤ) at
the same time that it ends the AZ command . The α/ d
converter circui t is switched to the configurat ion shown in
Figure 3-2, Part Β . CMOS switch U 18A connects the
output of the signal conditioners to the input terminal of
the buffer. For the 2V range, the microcomputer selects
the Χ 1 gain in the buffer, and the input from the s ignal
conditioner is applied to the buffer and integrator in
series . The integrator begins to charge C9 . The instant
that the charge on C9 shifts from its initial level, the
comparator toggles, and i ts Compare output (CM) goes
to α steady leve l . Since the unknown input to the DMM is
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negat ive, the buffer goes negat ive . the integrator goes
pos i t i ve, and CM will go negative . C9 will continu e to
charge unt il the end of the 100 milli second Integrate
period . The microcomputer-controlled Integrate period
is exact ly the same length for every measuremen t cyc l e,
regard less of the range and funct ion selected .

3-12 . After the microcomputer ends t he Integrate
period, i t prevents the integrate capac itor, C9, from
charging or d i scharging during α bri e f H o ld period .
During the Hold period the microcomputer examines the
polar i ty of CM to determine the polari ty of the unknown
input to the DMM.

3-13.

	

Since CM is negat ive, the microcomputer initiates
the Read period wi th the DE (-1-R) (de-integrate plu s
re ference) command (Part C of Figure 3-2), C MOS
switch U 18B connects the buffer input to COMMON,
and CMOS switches U20A and U20B connect C7 in the
buffer feedback loop so that the integrator input is α
known level (1V) of the opposite po larity from the input
s igna l . The integrate capacitor, C9, begins to discharge,
and the microcomputer starts to count from 00000 . The
count accumulates until C9 discharges to i ts ini tia l leve l .
The instan t C9 reaches its ini ti a l leve l, the comparator
toggles CM pos i t i ve, stop ping the count in the
microcomputer . The count in thi s case will be 10,000. This
count (with the appropr iate decima l point) is numerically
the same as the -1.0000V do input to the DMM.

3-14 .

	

The third set of waveforms shows the timing that
would resul t from α posi ti ve full-sca le input (in our
example, +1 .9999V dc) . Note that for posi ti ve inputs,
CM is pos i ti ve so the microcomputer uses the DE (-R)
(de-integrate minus reference) command during the
READ per iod. This connects C7 so that its polarity i s
reversed (as it must be to discharge C9) .

3-15.

	

The bottom set of waveforms in Figure 3-3 shows
the timing that results from α posi tive overrange input to
the DMM. If the count in the microcomputer reaches
20,000 before CM togg les, the microcomputer detects this
as an overrange condition and issues the overload (OL)
command for 5 millisecond. The UL s igna l shorts C9,
dumping the remaining charge . The following Autozero
period is doubled to 200 millisecond . The po lari ty of the
overrange input s ignal i s retained and displayed .

3-2

ΝΟΤΕ

The display indicates an overload, between
20,000 and 20,055 coun ts, but the α /d
converter continues to integrate normally,
and OT indicator does not appear.

3-16.

	

The α/d reference scheme i s different if either the
kΩ or S functions are se lected. When the 2 mS, 200Ω, or2
kΩ range is selected, flyingcapacitorC7 is charged during

the Autozero period by the vo ltage drop across the
refer ence resistor instead of the a/ d converter reference
voltage source . In kΩ , during the Integrate peri od, the
vo ltage d rop across the unknown res i stance is integrated .
During the Read period, the buffer input is connected to
COMMON, and C7 is connected in the feedback loop of
the buffer . Therefore, the count accumulated in the
microcomputer during the Read period is proport ional to
the ratio:

VRx

	

_ UNKNOWN V
VnRεF

_
REFERENCE V

or the ratio of vo ltage drops across the unknown and
reference res i stors . If any of the other ranges i s se l ected,
flying capac itor C7 is charged from the high side (VH) of
the reference res istor. During the Integrate period, the
voltage drop across the unknown res istance is integrated .
During the Read per iod, the low end of the reference
res i stor (VL) is connected to the buffer input and C7 is
connected in the buffer feedback loop . The count is again
proportiona l to the ratio :

VRx

	

_ UNKNOWN V
Vκ - V ι - REFERENCE V

or the ratio of vo ltage drops across the unknown and
reference resistors .

3-17 . F or co n d u cta n ce m eas u re m en ts, t h e
microcomputer sends the DE (-R) command' after the
Autozero period, and then the ΙΝΤ command . This
inverts the measurements (S=1/fl).

3-18. Microcomputer
3-19 . The microcomputer (Figure 3-4) performs four
functions: control, measurement, ca lculat ion, and display
driv e . The posi t i ons of the front panel switches determine
how the microcomputer performs each of these functions .
The microcomputer contro ls the gain and timing of the
α/ d converter and the gain of the ac buffers in accordance
with the measurement function and range se lected . The
microcomputer measures the output of the α / d converter
by accumulating counts . In any measurement funct ion
the count accumulates linearly (count pulses evenly
spaced) . The total count i s numerically the same as the
unknown inpu t to the DMM (α 1 .5001V input results in
an accumulated count of 15001) . If the dB function i s
se lected, the microcomputer calculates the dB reading
from the linear reading based on the referenceimpedance
(REF Ζ ) se lected . When the RELATIVE switch i s set to
the ON position, the microcomputer drives the display so
that the REL annunc iator a ppears, a nd t he
microcomputer stores the first measurement value as the
relative reference. This re lative reference is algebraically
subtracted from subsequent measurements made in that
measurement function unti l the RELATIVE switch i s set
to the OFF position.
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Figure 3-1. 8050Α Functional Block Diagram

3-3

λ
J > Ν ά¢
CL

α

--1

2
Ln CIO

-j LLJ

ή >
0

Δ
Δ ' ΔΟ

Ε-zοα
ι¢υ

αz
ά ~ Ζ Ι
z
ο

Σ Ι
υ

Ι
α Ι

Υ > Ν ¢Ψ
¢ ¢
Ψ Ψ
¢
Ηυ

ι J Ν

Ο ιιι α ( _Ό

Ζ
F-

ΝΗ Ι Δ
ιιί α ά z ρΕ ¢ =

Ι
υ

ι ι
υ Ν

α
Ζ
ν

ω Ψ
_Δ υ Ζ Ν

Ο

μ Ζ Ζ
F-- Ύ LL ¢αα 3ωα υ. Ν
Ζ

¢

D
Ζ Ζ

αυ υ
Όά
w CC

ύά
F..

α α

Ν

ΥΙΟ ι
Ο 1-06Ι



THEORY OF OPERATIO N
CIRCUIT DESCRIPTION

U188

kΩ/

kΩ ,S
REFERENC E
VOLTAGE
(INPUT
DI VID ER )

V,mA
REFERENCE
VOLTAGE
(1 V,VR 1)

ι

0198

kΩ/S

AZ

U18D

AZ

A.AUTOZERO
C9

OFFSET VO LTAGES
AND BIAS FOR BUFFER
ANDINTEGRATOR

INTEGRATE
I NPUT
FROM
SIGNAL

CONDITIONERS

RANGEAND C. READ (DE(-R)] FOR POSITIVE UNKNOWN I NPUTS

3-4

Figure 3-2. Α/D Converter
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Figure 3-3. Α/D Converter Wavetorms
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STROBES, DECIMAL POINT,
ANNUNCIATORS , BCD DATA

3-20.

	

Signal Conditioning

3-21 . Some 8050Α inputs mu st be scaled and/or
condit ioned before being presented to the α/d converter.
For example, high vo ltage levels must be attenuated, and
ac inputs must be attenuated and converted into the
equiva lent do vo ltage levels. The α/d converter has two
ranges: ±200 mV full-scale and t2V full-scale. The
following paragraphs describe the signal condit ioning
circuits .

3-22 . VOLTAGE SIGNAL CO N DITION ING
3-23 .

	

As Part Α of Figure 3-5 shows, the vo ltage s ignal
condition ing is accomp lished with an input vo ltage
divider network . The divis ion factor of the network is
determined by the range selected: 1 / 100 for the 20 and
200V ranges, 1 / 1000 for the 1000V do (750V ac) range. If
theAC/DCswitch is in theAC position , the outputof the
divider network will be routed through the true-rms
converter to the α/d converter. If the AC/DCswitch is in
the DC position , the output of the divider network is
routed directly to the α/ d converter. If the kΩ sw itch is

3-6

Figure 3-4. Microcomputer Simp lified Block Diag ram

se lected (ohms or conductance), the input divider
resistors are used as the reference resistors.

3-24. CURRENT SIGNAL CONDITION I NG
3-25. As Part Β of Figure 3-5 shows, current
measuremen ts are made using α selected value current
shun t to per form the current-to-vo ltage conversion
required by the α/d converter. The range switches
determine the value of the current shun t, t hus
determ iningthe scaleof the voltage level deve loped across
the shun t. If theAC/DCswitch is in theDCposition , the
output of the curren t shun t is applied to the input of the
α/ dconverter. If theAC/DCswitch is in theAC position,
thevoltage level deve loped across the shun t is applied to
the input of the rms converter .

3-26 .

	

RESI STANCE/CONDUCTANCE SIGNA L
CONDITION ING

3-27 .

	

Resistance and conductance measurements made
on the 2 mS, 2000, and 2 kΠ ranges use α direct ratio
technique. Other ranges use α subtraction and ratio
technique to indirectly derive α ratio.
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Figure 3-5. Signal Conditioning
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3-28 .

	

As Part C of Figu re 3-5 shows, when the 2 mS,
200Ω, or 2 kΩ range is se lected, the vo ltage drop across
the unknown resistance is measured in re lat ion to the
vo ltage drop ac ross the known reference res istor, and
since the same current is flowing through both res istors,
the value of the unknown res istance can be computed
u sing the fo rmula:

VRx __ Rx
-VΠRΣF RREF

(Minus VRREF is necessary for de-integration during the
Read period.)

3-29 .

	

As PartCof Figure 3-5 shows, when any range but
2 mS, 200Ω, o r 2 kΩ is selected, the voltage drop across
theunknown resistance ismeasured, andC7 charges up to
the ohms vo ltage source, VH. During the Read period,
the α/d buffer subtracts the vo ltage on C7 from VL,
thereby obtaining -VηRεF.

3-30 . F or co n d u cta n ce m easu rem en ts, t h e
microcompu ter inverts thekΩ measurements(S=1 /Π) by
revers ing the order of the Integrate and Read periods of
the α /d converte r.

3-31 . True-RMS Converter

3-32 . The true-rms converter is made up of two ac
buffers and α hybrid true-rms converter .

3-33.

	

AC BUFFERS

3-34.

	

The ac buffers consist of operational amplifiers
U23, U21, and their associated components . Through the
buffers, the input s ignal is scaled to α level within the
range of the hybridtrue-rms converter . Each buffer has α
gain of 1 or 10 which is controlled by themicrocomputer.
Refer to Table 3-1 for the buffer gains se lected for each
range . In the dB function with the 200 mVrangeselected,
the buffers auto-range through Χ 1, Χ10, andΧ100 gains
dependingon the input s ignal level.Thus in thismode, the
8050Α appears to haveα single range from -60dBm to -F8
dBm (600Ω Reference impedance). Upranging occurs at
the linear ac range equivalent of 20,000 coun ts ;
downranging occurs at the equiva lent of 1,800 counts .

3-35 .

	

The output of the first buffer is divided in halfand
then amplified by α factor of two in the hybrid true-rms
converter. This reduces the required dynamic range ofthe
true-rms converter amplifier by α factor of two, thereby
accommodating waveforms with crest factors up to 3 at
full scale.

	

`~-

3-36 . HYBRID TRUE-RM S CONVERTER
3-37. An rms amp litude is the value of alternating
vo ltage that results in the same power dissipation in a
given res istance as α do vo ltage of the same numerical

3-8

value. The mathematical formula for computing the rms
va lue of α do vo ltage is :

V rms =V=V=
where Vi is the instantaneous voltage at any given poin t in
time and V i e is the average of Vi z . The rms converter in
your 8050Α monitors the instantaneous voltage and
computes the rms value of the input s ignal. Figure 3-6
shows the mathematica l derivation of the implici t rms
conve rs ion circuit in your 8050Α and α block diagram of
that circuit.

3-38 .

	

Touch-Hold Circuit
3-39 . The touch-hold circuit operates in conjunct ion
wi th the 80T-Η Touch-Hold Probe. The touch-hold
c ircui t works in all measurement functions except mA
and dB . If any valid fun ct ion is se lected, and the control
sw itch on the 80T-Η Probe is pressed, the touch-hold
c ircuit places α logic zero (-5V) on the Τ&Η input (pin
16) o f t he mi crocompu te r . At this s ignal , th e
microcomputer freezes thedisplay with the data presen t
when the contro l sw i tch was pressed. Touch-Holdwill not
operate if Fuse F 1 and/or F2 is blown .

3-40.

	

Voltage Protection

3-41 .

	

In the volts mode of operat ion , protectionagainst
inputs and transien ts above the inpu t ratings of the 8050Α
is prov ided by metal ox ide varistorsRV1, RV2, andRV3,
and by R 1, R2, and Q1 . RV I, RV2, and RV3 clamp the
vo l tage across th e measu remen t c irc uitry at
approximately t1200V whil e R1 and R2 limit the input
current.

3-42. In the kΠ mode of operat ion, protect ion is
provided by thermistor RT1 and the clamp/ aener action
of Q2. As RT 1 heats up, its resistance increases sharply.

3-43.

	

Current Protection
3-44 .

	

In the curren t mode of operation, diode bridge
U28 and diode CR1 clamp the vo ltage across the current
shunts until the fuses F1 and F2 blow. Backup fuse F2 is
used to clear open voltages between 250V and 600V.

Table 3-1. AC Buffer Gains

RANGE FI RST
BUFFER

SECOND
BUFFER

OVERALL
GAIN

200 mV, Auto-range only X1, X10, X100
dB only

200 mV, Χ 1 Χ10 Χ10
Linear
2V Χ 1 Χ1 Χ1

20V Χ 1 Χ 10 Χ10

200V Χ1 Χ 1 Χ1

750V Χ1 Χ 1 Χ1



AC
SIGNAL
(±Vi )

GI VEN :

	

Vrms= -,/7\/-2
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static awarEnEss
Α Message From

John Fluke Mfg. Co., Inc.

Φ

D
Φ

The Static Sensitive (S.S .) devices are id entified in the F l uke technical manual parts list with the symbol

1 .

	

MINIMIZE HAND L I NG

2 . KEEP PARTS IN ORIGI NAL CONTAINERS
UNTIL READY FOR USE.

So me semiconductors and custo m IC's can be
d a m aged by electrostatic discharge during
h and li ng . This notice explains how you can
minim ize the chances of destroyi ng such d evices
by:
1 .

	

Knowing that there is α problem.
2 .

	

L earn ing the g u idelines for handli ng them .
3 . Using the procedures, and packaging and

bench techniques that are recommended .

Th e followi ng practices should be followed to min imize damage to S.S . devices .

3 . DISCHARG E PERSONAL STATIC
BEFO RE HANDLING DEV ICES

4 .

	

HANDLE S.S . DEV ICES BY ΤΗΕ BODY
Page 1 of 2



5 . USE ANTI-STATIC CONTAI NERS FOR
HANDLING AND TRANSPORT

6.

	

DO NOT SL IDE S.S . DEVICES OVER
ANY SURFACE

7 . AVOID PLASTIC, VINYL AND STYROFOAMO
IN WORK AREA

" Dow chιmiμ l

Page 2 of 2

453548

454025

PORTIONS REPR INTED
WITH PERMISSION FROM TEKTRONIX, INC.
AND GENERAL DYNAMICS, ΡΟΜΟΝΑ DIV .

8 .

	

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

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

10 . O NLY GROUNDED TIP SO LD ER ING
I RONS SHOULD BE USED.

Anti-static bags, for sto r ing S.S. devices or pcbs
with these devices on them, can be ordered from the
John Fluke Mfg . Co., Inc . . See section 5 inany F luke
technical manual for ordering instructions . Use the
following part numbers when order ing these special
bags .

John F l uke
Part Νο.

	

Bag Size

453522

	

6" χ 8"

453530

	

8" χ 12"

16" χ 24"

12" χ 15"

J0089A-07U7906

	

Litho in U.S.A.



4-1 . INTRODUCTIO N

THESE SERVICING INSTRUCTIONS ARE FOR USE BY QUALI FI ED PERSONNEL ONLY. TO
AVOID ELECTRICAL SHOCK, DO NOT PERFORM ANY SERVICING OTHER THAN THAT
CONTAINED IN ΤΗΕ OPERATING INSTRUCTIONS UNLESS YOUARE QUALIFIEDTO DO SO.

4-2.

	

This section of the manual conta ins main tenance
informat ion for th e 8050Α . This includes access
procedures, disassembly and replacement procedures,
performan ce tests, ca librat ion adjustme n ts, and
troubleshooting procedures. The performance tests are
recommended as an acceptance test when the instrument
is first received. Theperformance tests can also be used as
part of α routine preventive maintenance schedule.

4-3 . Α one-year calibration cycle is recommended to
maintain spec ifications given in Section 1 of this manual .
The test equipment required for the performance tests or
calibration adjustmen ts is listed in Table 4-1 . Test
equipment wi th equiva len t sp ec ifications may be
substi tuted for the recommended model .

4-4. SERVICE I NFORMATION

4-5 .

	

The 8050Α is warranted for α period of one year
upon shipmen t to the original purchaser. Condi t ions of
the warranty are given at the front of this manual .
Malfunctions that occur within the limitat ion of the
warranty will be corrected at no cost to thepurchaser . For
in-warranty repair, call (toll-free) 800-426-0361 for the
address of thenearest FlukeTechnical Service Center. In
Alaska, Hawaii , Washington , or Canada call 206-356-
5400 (toll-call). Ship the instrument postpaid in the
or iginal container . If the original container is not

WARN ING

Section 4

Maintenance

available, pack the instrument in α sturdy carton with at
least three inches of non-settling padding on all sides.
Dated p roof-of-purchase may be required for in-
warranty repairs .

4-6.

	

Fluke Technica l Service Centers are also available
for calibration and/or repair of instrumen ts that are
beyond the warranty period . Call thenumberlisted above
for shipping instruct ions. Ship the instrument and
remittance in accordance with the instructions received .

4-7. GENERAL INFORMATION

4-9.

	

Interior Access

4-10.

	

The instrument has two pcb assembl ies : theMain
PCB Assembly and the Display PCB assembly. To gain
access to the calibration adjustments, the backup fuse, or
the ac line transformer, only the caseneeds to be removed .
Some troubleshooting can also be accomplished with
only the case removed . Other troubleshootingprocedures
may require the removal of the Display PCB assembly.

CAUTION

To avoid contaminating the pcb assemblies
with oil from the fi ngers, handle the
assemblies by the edges orwear gloves. If an
assembly does becomecontaminated, referto
the information on cleaning pcb's given later
In this section.



4-11 .

	

CALI BRATION ACCESS

4-12.

	

Use the following procedure to gain access to the
calibration adjustments or the backup fuse (F2) :

42

MAINTENANCE
ACCESS PROCEDURES

1.

	

Set the POWER switch to OFF.

2.

	

Remove the power cord from the rear of the
instrument.

3.

	

Remove the screw located directly below the
power receptacle.

4.

	

Grasp the front panel and slide the instrument
out of the case.

5.

	

The backup fuse and calibrat ion adjustments
are now access ible on the underside of the
instrument (as viewed from the front panel).

ΝΟΤΕ

With thepower cord replaced the instrument
is operationalfor troubleshooting.

WARNING

DANGEROUS VOLTAGES EXIST ON ΤΗΕ
PCB ASSEMBLI ES WHEN ENERGIZED.
E XER CISE EXT REME CA RE WHEN
WORKING ON AN ENERGIZED CI RCUIT.

Tab le 4-1 . Requi red Test Equipmen t

6.

	

To reassemble, reverse theprevious procedures
in α logica l order.

4-13 .

	

DISPLAY PCB ACCESS

414.

	

Use the following procedure to access theDisplay
PCB for troubleshooting:

1 .

	

Complete the Calibration Access procedure.

2.

	

Refer to Figure 41 . Turn the instrument over
and remove the indicated screws .

3.

	

The LCD, POWER switch, and RELATIVE
switch are mounted on the Display PCB
Assembly. Gently push on the LCD and
POWER switch, sliding the assembly towards
the rear of the instrument until the LCD and
the switches clear the front panel and the right-
hand side pcb edge slot.

4.

	

Flip the D isplay PCB over on the right side of
the instrument.

The Display PCB is connected to themainpcb
by α flexible ribboncable (Interconnect) . This
cable remains attached for service operation.
Avoid straining the Interconnect cable while
working on the Instrument.

CAUTION

INSTRUMEN T TYPE REQU I RED CHARACTERISTICS RECOMMEN DE D MODEL

DMM Cali brator DC Voltage 0 to 1000V ±.006% John F luk e Mod el 51008

AC V oltage

100 Hz 0 to 750V ±.06%

200 Hz 0 to 2V ±.06%

1 kH z 0 to 750V ±.06%ο

10 kH z 0 to 100V ±.06%

20 kH z 0 to 100V ±.1%

50 kH z 0 to 20V ±5%

DC Current 0 to 2000 mA ±.035%

AC Cu rrent 19 mA, 100 Ητ ±.1%

R esistance
100Ω, 1 kΩ +.011%

10 kΩ, 100 kΩ ±.005%

1 ΜΩ , 10 ΜΩ ±.05%
Digital Mu lti-Meter (DMM ) .1 mV resol ution John Fl uke Model 8020Β
Cali bration Leads 24" Shielded cable with α double Pomona 2BC-24

banana plug at both ends



5 . To r eassem b l e, reve r se t he p r eced in g
p rocedures in logical order.

4-15 .

	

DISPLAY PCB REMOVAL

4-16. Use t he following procedure to remove the
Display PCB from the instrument:

LCD REMOVAL

Figure 41. Display PCB Access

Interconnect cable.

MAINTENAN CE
ACCESS PROCEDURES

co n tact strips on t he unders i de o f the

4. To reassem bl e, reverse t he precedin g
procedures in logical order.

Use the following p rocedure to remove the LCD
d Crysta l Display) from the Display PCB
bly.

Complete the Display PCB Access procedure.

Remove the two screws located on the foil s ide
of the Display PCB Assembly .
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4-17 .
1 . Complete the Display PCB Access proced ure . 4-18 .

2. Remove the screws (two) from the plast ic bar
that clamps the Inte rconnect cable to the

( Liqui
Assem

1 .
Display PCB .

3. Remove the plastic bar and gently lift the
Interconnect cab le from the sides. To avo id 2.
contaminat ion, do not to touch the metal

οΟ Ο CRR00 0 Ο 0 0 Ο 0 0 0 00Ο CR110 00 0 0 0 0 0 00

CR7 0 0
Ο

ρ 0 ρ ρ ρ
06

Ο 0 00



MAINTENANCE
ACCESS PROCEDURES

3.

	

Using your fingernail , pry the grey tabs on the
LCD bezel free from the screw posts and
remove.

4.

	

To reassemble, reverse the above procedures in
α logical order.

4-19 .

	

BACKUP FUSE REPLACEMENT

4-20 .

	

Use the fo llowingprocedure to replace the backup
fuse (F2) :

1 .

	

Complete the Calibrat ion Access procedure .

2. U sing α wide flat-b lade screwdriver, pry the
fuse out from the fuse holder. (Refer to Figure
4-1 for the location of F2.)

3.

	

Replace the de fective fuse α 3Α, 600V fuse (mfg.
part no. BBS-3) .

4-21 .

	

AC L I NE VOLTAGE SELECTION

4-22 . The 8050Α is configured at the factory for α
spec ific ac line vo ltage . The configured ac line vo ltage is
listed on α decal located on the bottom of the unit. Lin e
voltage changes require theorderingofαnew transformer
for the instrument . Refer to the Main PCB Assembly
parts list in Section 5 for thepart number ofthe required
transformer .

ΝΟΤΕ

In str um en ts w i t h Optio n 805 ΟΑ -01
Rechargea ble Battery use σ differen t
procedure for changing the ac line voltage.
Refer to Section 6for this procedure .

Table 4-2. dB Impedance Selection

Diode Type: Use F luke P/N 203323 ON4448, 1N914or equ ivalent)

4-4

4-23.

	

Use the following procedure to change the ac line
voltage configurat ion on the 8050Α:

1 .

	

Complete the Calibrat ion Access procedure .

2.

	

Remove the transformer and replace it one for
the intended line voltage.

3. R elocate the white wire (from the power
receptacle) to the pcb hole labe led with the
correct vo ltage .

4.

	

Remove the case and re label the ac line vo ltage
designat ion on the decal at the bottom of the
instrumen t .

4-24.

	

dB Reference Impedance Power-Up Setting

4-25 .

	

The followingprocedure sets the default(at power
up) dB re ference impedance to anyoneof the 16 available
impedances. In the standard configuration (no diodes
installed), the de fault re ference impedance is 600fl.

1.

	

Complete the Display PCB Access procedure .

2. Locate the diode moun ting positions on the
Display PCB Assembly (just to the r ight of the
calibration access holes, viewed from the front
of the instrument).

3.

	

Refer to Table 4-2 and install diodes as shown
for the desired re ference impedance.

4.

	

Reassemble the instrument.

REFERENCE I MPEDANCE CR8 CR9 CR10 CR11

50 -
R

- -
75 - -44- . 44-

_.44-
93 -Ν- - - -
110 -.Ν- - -
125 --14- - _Ι.. -

135 -4+- - -4*- _14-
150 -14- -Ν-- - -

250 -.Ν.- - - -{f-
300 --Ν- - -Ν-- -
500 _}{- --μ-- _44- --Ν--

600 - - - -
800 - - - --Ν-
900 - - --~-- -
1000 - - -.- --4--
1200 - _ +- - -
8000 - .-4_ -



4-26 . Cleaning

4-32.

	

Display Test

CAUTION

Do not use aromatic h y d rocar bon s o r
ch lori nated solvents for clean ing. Th ese
solutions will react with the plastic materials
used In the Instrument.

CAUTION

Do not allow theLCD to come In contact with
moisture. Remove the LCD from the Display
PCB Assembly before cleaning the pcb, and
do n ot Install the LCD until the pcb is
completely dry.

4-27 .

	

Clean the frontpanel andcasewi th α mild solut ion
of detergen t and water. Apply the solut ion with α so ft
cloth . Do not apply the solution directly to the front
panel . Clean du st and debris from the pcb's wi th low-
pressure (20 psi) dry air. Clean contaminates from the
pcb's with isopropyl alcohol andα so ft brush. Rinse with
demineral ized waterwhile scrubbingwith α so ft brush. To
dry the pcb's, remove any ICs in sockets and use low-
pressure dry air, then bake at 50 to 60°C (124 to 140° F)
for 24 hou rs . Rep lace any components removed for
cleaning and reassemble the instrument.

4-28. PERFORMANCE TESTS
4-29 .

	

The performance tests are used to compare the
8050Αperformance with the list ofspecificationsgiven in
Sect ion 1 . We recommended that yo u run the
performance tests for incoming inspection and period ic
ca librat ion . If the instrument fails any of theperformance
tests, then ca librat ion adjustment and/or repair is
needed.

4-30.

	

Initial Procedures

4-31 . Before begining each of the tests, perform the
following:

1 .

	

Remove all test leads.

2.

	

Check the fuses and, if necessary, replace.

3.

	

Set the POWER switch to ON, and allow the
8050Α to stab ilize for approximately5 minutes.
Conduct the tests in an environment with an
ambient temperature of 23 t 50C (73 t 90 F)
and α re lative humidity of less than 80%ο.

4-33 .

	

Use the following procedure to verify the proper
operation of the LCD :

1 .

	

Se lect the kΩ funct ion, 200Ω range .

3.

4.

'Due to test leadresistance, the least significant
d igit(s) may fl uctuate by several counts .

5 .

6.

	

Select the 200V do range.

7.

8.

9.

MAINTENANC E
PERFORMANCE TESTS

2. Ver ify t hat the ove rrange indicator (1) is
disp layed.

Connect the red test lead to the V / kΩ/S inpu t
connector and t he black test lead to the
COMMON input connector.

Refer to Tab le 4-3. Short the test leads together
and verify that the disp lay reads as shown for
each of the resistance ranges.

Table 4-3. Display Test

Se lect the DC V fun ction, press the REF Ζ
switch to the in pos it ion (on) and verify that
four decimal points appear on the display .

Connect theDMM Calibrator to the 8050Αas
follows : ΗΙ to the V/kΩ/S input connectorand
LO to the COMMON input connector.

Adjust the DMM Ca librator until the 8050Α
displays -f- 188.88V do exactly.

Verify that all segmen ts of the 8050ΑLCD are
illuminated and the HVannunciator appears in
the display .

Set theDMM Calibrator for α -39V do output.

Verify that the HVannunciator disappears and
the polarity indicator changes to - (negat ive) .

Se lect the dB fun ct ion on the 8050Α, then set
the RELATIVE sw itch to ON (in) .

Verify that the dB and REL annunciators are
illuminated .

14 . This concludes the Display Test. Remove
power from the DMM Calibrator before
dismantling the test setup.

4-5

S ELECT RANGE DISPLAY

2002 00.00'

2 kΩ .0000"

20 kΩ 0.000

200 kΩ 00.00

2000 kΩ 000.0

20 ΜΩ 0.000



MAI NTENANCE
LINEAR VOLTAGE TEST

4-6

4-34 .

	

Linear Voltage Test

4-35 .

	

Use the following procedure to ve rify the proper
operat ion of the ac and d o voltage measurement
fun ctions:

1.

	

Connect the DMM Ca librator to the 8050A as
follows: ΗΙ to the V/ kΩ/ S inpu t connectorand
LO to the COMMON inpu t connector.

2.

	

For each step in Table 4-4, select the sw itch
positions shown and adj ust t he DMM
Cal ibrator to the required 8050Α voltage input
leve l and frequency, then verify that the 8050Α
display reading is within limi ts .

3. This concludes the Linear Voltage Test . If
desired proceed directly to the dBVoltage Test .

Table 4-4. Linear Voltage Test

α-36.

	

dB Voltage Test

4-37 .

	

Use the following procedure to verify the proper
operatio n of the dB voltage measurement function :

1 .

	

Complete the L inear Voltage Test .

2.

	

Select the AC dB fun ction, 200mV range.

3.

	

Connect theDMM Ca librator to the8050Αas
follows: ΗΙ to theV/ kΩ/ S input connector and
LO to the COMMON inpu t connector.

4.

	

For each step in Table 4-5, adjust the DMM
Calibrator to therequired 8050Α voltage input
leve l and frequency, then verify that the 8050Α
display reading is within lim its .

UUT SWITCH UUT INPUT DISPLAYSTEP POSITIONS
READING

AC/DC RANGE LEVEL FREQUENCY

1 200 mV +190 mV dc +189.92 to +190.08

2 -190 mV dc -189.92 το -190.08

3 2V +1 .9V dc + 1 .8992 το +1 .9008
DC

4 -1 .9V dc -1 .8992 to -1.9008

5 20V +19V dc +18.992 to +19.008

6 200V +190V dc +189.92 to +190.08

7 1000V +1000V dc +999.5 το +1000.5

8 2V Sho rt <0040

9 100 Hz 188.95 το 191 .05
10 200 mV 190 mV ac rms 10 kHz 188.95 το 191 .05

11 50 kHz 180.20 το 199.80

12 100 mV ac rms 100 Hz 985 το 1015

13 100 Hz 1 .8895 το 1 .9105
2V 1 .9V ac rms

14 10 kHz 1 .8895 το 1 .9105

15 Ας 50 kHz 1 .8020 to 1 .9980

16 100 Hz 18.895 το 19.105

17 20V 19V ac rms 10 kHz 18.895 το 19 .105

18 50 kHz 18.020 to 19.980

19 190V ac rms 100 Hz 188.95 το 191 .05
200V

20 100V ac rms 10 kHz 99.40 το 100.60

21 100 Hz 745.2 το 754.8
750V 750V ac rms

22 1 kHz 745.2 το 754.8



5 . Disconnect the DMM Calibrator from the
8050Α .

6 .

	

On the 8050Α , set the POWER switch to OFF.

7 .

	

Set the REF Ζ switch to ON (in).

8 .

	

On the 8050Α , set the POWER switch to ON
and ver ify that the d i splay reads 600 (the
default reference impedance) for 3 seconds,
then sequences through all stored reference
values at α 1-second rate. Sto red reference
impedances are: 50, 75, 93, 110, 125, 135, 150,
250, 300, 500, 600, 800, 900, 1000, 1200, and
8(000).

ΝΟΤΕ

Ifthe default reference impedance ofStep 8 is
not 600, refer to the dBReference Impedance
Power Up Setting procedure and check ifthe
defaul t reference impedance has been
changed.

9. Th is concludes the dB Voltage Test, remove

power from the DMM Ca librator before
dismant l ing the test setup .

4-38.

	

Current Test

4-39 .

	

Use the following procedure to verify the proper
operat ion of the ac and do current measurement
functions :

1 .

	

Select the DC mA function.

2 .

	

Connect the DMM Calibrator to the 8050Α as
follows : ΗΙ to the mA input connector and LO
to the COMMON input connector.

3 .

	

For each step in Table 4-6, se lect the range
shown and adjust the DMM Calibrator to the
required 8050Α current input, then verify that
the 8050Α display reading is w i thin the limits .

4.

	

Select the AC V function, 20mA range.

Table 4-5. d8 Voltage Test

5 . Adjust the DMM Calibrator for an output
19.000 mA,at α frequency of I OOHz.

6 .

	

Ver ify that the d i splay reads between 18.800
and 19.200 .

7 . This concludes the Current Test . R emove
power from the DMM Calibrator before
dismantling the test setup .

Table 4-β . Current Test

MAINTENANCE
L INEAR VOLTAGE TEST

4-40.

	

Resistance andConductance Tests

4-41 .

	

Use the following procedure to verify the proper
op eratio n o f the res i stan ce an d co n du ctance
measurement fun ctions:

1 .

	

Select the kΩ function, 2000.

2 .

	

Connect the DMM Calibrator to the 8050Α as
follows : ΗΙ to the V/ kΩ / S input connector and
LO to the COMMON input connector .

3 . For each step in Table 4-7, se lect the range
shown and adjust the DMM Calibrator to the
required 8050Α res istance input, then verify
that the 8050Α display reading is within the
limits .

4. Thi s co n c lu des t he R es ista nce a n d
Conductance Tests. Remove power from the
DMM Calibrator before d ismantling the test
setup .

4-7

INPUT
DISPLAY READINGST EP SELECT R ANGE

LEVEL FREQUENCY

1 Short Circuit Below -75 dB

2
10.00 m V ac rms 100 Hz -37.28 to -38.28

200 mV dB
3 10.00 mV ac rms 10 kH z -37.28 to -38.28

4 1 .000O V ac rms 100 Hz +02.07 to +02.37

STEP SELECT
RANG E

I NPUT DISPLAY
READING

1 200 μΑ 190 μΑ 189.41 to 190.59
2 2 mA 1 .9 mA 1 .8941 to 1 .9059

3 20 mA 19 mA 18.941 to 19.059

4 200 mA 190 mA 189.41 to 190.59

5 2000 mA 1900 mA 1894.1 to 1905.9



MAINTENANCE
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Table 4-7. Resistance and Conductance Tests

4-42. CALIBRATION ADJUSTMENTS

4-43 . Under normal operating condi t ions the 8050Α
requi res ca librat ion o n ce every year . Ca li brat ion
adjustmen ts are also required after the instrument has
been repaired or if it fai ls any of the Performance Tests.
Test equipment required for the adjustmen ts is listed in
Tab le 4-1 . Figure 4-2 shows the location of all
adjustments for th e fo llow in g procedu res. F or
verification , do the Performance Tests after complet ing
t he Ca librat ion Adj ustments . If porti o n s of the
Calibrat ion Adjustments cannot be completed, refer to
the Jumper Select ion procedures given later in this
section .

4-8

ΝΟΤΕ

On the 8050Α , set the POWER switch 1ο ON
and allow the instrument 1ο stabilize for
approximate ly 5 minutes . Perform t h e
ca libration adjustments at an ambien t
temperature of23 f.5° C (79 t9° F).

WARNING

CA L I BR ATIO N AD JU STMENTS ARE
PERFORMED ON ENERGIZED CIRCUITS.
EXERCISE CAUTION AT ALL TIMES, AND
USE Α NON-CONDUCTIVE TOOL FOR ALL
ADJUSTMENTS.

4-44.

	

DC Calibration

4-45 . Use the following procedure to perform α DC
Calibration :

1 .

	

Connect the DMM Calibrator to the 8050Αas
follows: ΗΙ to the V/kΩ/ S input connectorand
LO to the COMMON input connector.

2.

	

Se lect the DC V function on the 8050A.

3 .

	

Turn on the DMM Ca librator.

4.

	

For each step in Table 4-8, select the range
shown , and adj u st the DMMCalibrator forthe
required 8050Α vo ltage inp ut leve l, then adjust
t he indicated componen t to the display limi ts .

5. Th is co n c lu des t h e DC Ca li br atio n
Adju stment. Remove power from the DMM
Calibrator before dismantling the test setup .

4-46.

	

AC Calibration

4-47 .

	

Use the following procedure to per form an AC
Ca librat ion :

1 .

	

Connect the DMM Calibrator to the 8050A as
follows: ΗΙ to theV / kfl / S input connector and
LO to the COMMON input connector.

2.

	

Select the AC V fun ction .

3.

	

For each step in Table 4-9, se lect the range
shown , and adjust the DMM Calibrator to the
required 8050Α vo ltage input level and
frequency, t h e n ad j u st t he ind i cated
component to the display limi ts .

4.

	

This completes the AC Calibrat ion procedure .
Remove power from the DMM Calibrator
before dismantling the test setup .

4-48.

	

Jumper Selection

4-49 .

	

If the calibrat ion adjustments do not bring the
instrument within specifications or if certain critica l
componen ts (VR 1 or U32) have been re placed, complete
one ofthe followingjumper selection procedures. Jumper
locations are shown in Figure 4-2.

4-50 .

	

U5 JUMPER SELECTION
4-51 . The U5 jumper selection procedure should be
performed if VR 1 has been re placed or if R11 does not
have α sufficient adjustment range. U se the following
procedure to se lect the proper resistance for U5:

1. U s ing the 5-p in co nnector (ρ/η 537514)
provided wi th the replacement parts kit, short
ΜΡ20 jumper pos itions Α-Β-C-D .

2.

	

On the 8050Α, set the POWER sw itch to ON.

3.

	

Adjust R 11 fully counterc lockwise .

4.

	

Se lect DC V fun ction, 2V range.

5.

	

Connect the DMM Calibrator to the 8050Α as
follows : ΗΙ to theV / kΩ/ S input connectorand
LO to the COMMON input connector.

6.

	

Adjust the DMM Calibrator to +1 .8888V dc.

.
STEP

SELECT
RANGE INPUT

DIS PLAY
READING

1 200Ω Short 00.00 το 00.04

2 2002 100Ω 99.88 το 100.14

3 2 kΩ 1 kΩ .9988 το 1 .0012

4 20 k2 10 kΩ 9.993 το 10.007

5 200 kΩ 100 kΩ 99.93 το 100.07

6 2000 k2 1 Μ2 997 .2 το 1002.8

7 20 ΜΩ 10 ΜΩ 9.972 to 10.028

8 2 mS 1 k2 .9985 το 1 .0015

9 200 nS 10 Μ2 99.30 το 100.70



MAINTENANCE
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Figure 42. Calibration Adjustment Locations

49
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If R 11 can not be adjusted to the DISPLAY L I M IT, refer to the U5 jumper selection
procedu res in Section 4 of this man ual .

7 .

	

Turn on the DMM Calibrator .

8 .

	

Compare the 8050Α display to the LOW and
HIGH display readings in Table 4-10 and find
the DISPLAY READING that the 8050Α
display i s between . Cut out the port ion of the
jump er as shown under the JUMPER
CONFIGURATION heading that corresponds
to the DISPLAY READING.

9.

	

Perform the Calibration Adjustments.

4-52 .

	

U33 JUMPER SELECTION
4-53 .

	

The U33 jumper selection procedure should be
performed if the RMS Converter (U32) has been replaced
or if R7 does not have α suffic ient adjustment range. Use
the following procedure to se lect theproperresistance for
U33 :

4-1 0

1 . Us ing the 4-pin connecter (ρ / η 537522)
provided with the replacement parts kit, short
ΜΡ21 jumper pos i tions Ε-F-G.

Table 48. DC Calibration

Table 4-9. AC Calibration

2 .

	

On the 8050Α , set the POWER switch to ON.

3 .

	

Adjust R7 fully clockwise and adjust R29 the
center of its range .

4 .

	

Select the AC V function, 2V range .

5 .

	

Connect the DMM Calibrator to the 8050Α as
follows : ΗΙ to theV/kΩ / S input connector and
LO to the COMMON input connector.

6.

	

Adjust the DMM Calibrator for I.0000V ac
rms, at 200Ητ .

7.

	

Turn on the DMM Calibrator .

8.

	

Compare the 8050Α di splay to the DISPLAY
READING columns in Table 4-11 and find
which LOW and HIGH values that the 8050Α
display reading is between. Cut out the portion
of the jumper as shown under the JUMPER
CONFIGURATION heading that corresponds
to the DISPLAY READING.

8050Α VOLTAGE I NPUT
STEP RANG E LEVEL FREQ ADJUST DISPLAY L IMITS

1 2V 1 .9000V 200 Hz R7 1 .8995 to 1.9005

2 2V 100.0 mV 200 Hz R29 .0999 to .1001

R7 and R 29 a re interacti ng adjustments . R epeat un til both are with in their limits .

3 2V Short circuit Less than 40 digits

4 20V 19.000V 10 kH z C1 ; 18.990 to 19.010

5 200V 100.00V 10 kHz C2* 99.95 to 100.05
C1 and C2 are interacti ng adjustments . R epeat un til both are with in their limits .

"Use an insulated sc rewdriver fo r these adjustments .

If R7 cannot be adjusted to the DISPLAY L I M ITS, refer to the U33 jumper selecter
procedure in Section 4 of this manu al.
If the display is not with in limits in step 3 or R 29 is outside adjustment range procedure
range, refe r to the RMS Converter Offset A djustment proced ure in Section 4 of this manual .

STEP RANGE
VO LTAGE

INPUT ADJUST DISPLAY LIMITS

1 2V +1 .9000V R 11 +1,9000 exactly

2 200 mV +190.00 mV R12 +190.00 exactly

3 200 V +190.OOV R5 +190.00 exactly

4 1000V dc +1000.OV R6 +1000.0 exactly



9.

	

Perform the Calibration Adjustments .

4-54 . RMS CONVERTER O FFSET ADJUSTMENT
PROCEDURE

4-55 . The rms converter offset adjustment should be
performed if R29 does not have α suffic ient adjustment
range or if the 8050Α display reading isgreater than .0040
in step 3 of Table 4-9 . Use the following procedure to set
the initia l offset of the RMS Converter:

1 .

	

On the 8050Α , set the POWER switch to ON.

2 .

	

Select the AC V function, 2V range .

Table 4-10 . US Jumper Positions

MAINTENANCE
CALIBRATION ADJUSTMENTS

DISPLAY
(ALL JUMPER P I NS I NSTA LLED)

JUMPER CONF IG UR ATION
AS V I EWED FROM REAR OF 8050Α

Ι

	

Ι

	

Ι

	

Ι

	

1
Ι

Ι

	

Ι

	

Ι

	

Ι

	

Ι

Ι

	

Ι

	

Ι

	

Ι

	

ι
Ι

	

Ι

Ι

	

Ι

	

1

	

Ι

	

Ι

Ι

	

Ι

	

Ι

	

~Ι

	

ι

Ι

	

Ι

	

Ι

	

Ι

	

Ι
Ι

1

	

Ι

	

Ι

	

Ι

	

Ι
ΙΙΙ

Ι

	

Ι

	

Ι

	

Ι

	

Ι
Ι
1

	

Ι

	

1

	

Ι

	

Ι

Ι

Ι

Ι
Ι

Ι

Ι

Ι

Ι
Ι

Ι Ι

ΝΟ JUMPER INSTALLED

SELECTABLE JUMPER CONFIGUR ATION FOR DC CAL I BRATION (VOLTAGE REFERENCE VR 1
CAL I BRATION NETWORK, U5) .

3 .

	

Connect the DMM Calibrator to the 8050Α as
follows: ΗΙ to the V/ kΩ/ S input connectorand
LO to the COMMON input connector .

4 .

	

Adjust the DMM Calibrator for 1 .000OV ac
rms, at 400Ητ .

5 .

	

Turn on the DMM Calibrator.

6 .

	

With the DMM, measure the voltage at pin 7 of
the RMS Converter with reference to ground
(ΤΡ 1) . This voltage must be O.OV t 20 mV.
Record this voltage to thenearest 0.1 mV. If the

4-1 1

LOW H IG H

1 .8773 1 .8879

1 .8667 1 .8772

1 .8562 1 .8666

1 .8459 1 .8561

1 .8356 1 .8458

1 .8255 1 .8355

1 .8155 1 .8254

1 .8056 1 .8154

1 .7958 1 .8055

1 .7861 1 .7957

1 .7765 1 .7860

1 .7670 1 .7764

1 .7576 1 .7669

1 .7483 1 .7575

1 .7391 1 .7482

1 .7300 1 .7390
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4-12

measured voltage is beyond the limi t, then
repl acement o f t h e RM S Co nverter is
indicated.

7. Measure the voltage at pin 6 of the RMS
Converter . If this voltage is greater than t 0.5
mV of the recorded value in step 5, adjust the
poten t iometer on the RMS Converter so that
pin 6 is t 0.2 mV of p in 7 .

7.

	

Perform the Calibration Adjustmen ts .

4-57 . TROUBLESHOOTING

CAUTION

The pcbassemblies used In the8050Αcontain
CMOS components whichare static sensitive.
Please read and comply with the Information
on the static awareness sheet given In the
beginning of this section.

Table 4-11 . U33 Jumper Positions

WARNING

DANGER OUS VOLTAGES EXIST ON PCB
ASSEMBLIES EXPOSED FOR TROUBLE-
SHOOTING. EXERCIS E CAUTION WHEN
MAK I NG MEASUREMEN TS ON L I VE
CIRCUITS, AND USE AN I NSULATED TOOL
FOR ALL ADJUSTMENTS. SET POWER TO
OFF BEFORE REPLACING ANY COM-
PONENT OR DEVICE.

4-58 . The fol lowing information is provided to help
isolate faul ts and direct the technician to possible causes.
Signal level or node descrip t ion by test point is given in
Table 4-12. Α troubleshooting guide is presented in Table
4-13 . This guide is intended to be used in conjunction with
the Per formance Tests. After completing the tests, note
any discrepancies that have occurred, find the test
heading in Table 4-13 and the apparen t symptom, anduse
the possible cause as α starting point in troubleshooting
the problem .

DISPLAY READING JUMPER CONF IGURATION, ΜΡ20
(All Jumper Pins I nstalled) AS V I EWED FROM LEFT SIDE OF 8050Α

LOW HIG H G F Ε
ι ι ι ι

1 .0100 1 .0497
Ι Ι Ι Ι

Ι Ι Ι Ι

1 .0498 1 .0932 Ι
Ι Ι Ι Ι

1 .0933 1 .1366

1 .1367 1 .1801
Ι Ι Ι Ι
τ Ι Ι

1 .1802 1 .2236
Ι Ι Ι ι
Ι τ τ τ

1 .2237 1 .2671
Ι Ι Ι Ι
Ι τ τ Ι
Ι Ι Ι 1

1 .2672 1 .3106 Ι Ι

1 .3107 1 .3540 ΝΟ JUMPERS I NSTALLED

JUMPER CONF IGUR ATION FOR AC CAL I BRATION (RMS CONVERTER U32, CALIBRATION
NETWORK, U33) .



Table 4-12. Test Points

MAINTENANCE
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TEST POINT FUNCTION ι TEST POINT FUNCTION

1 COMMO N 8 Α/D Converter In teg rato r Output

2 +13V 9 F i rst AC Buffe r Output

3 or CR 12 Cathode +6 V 10 Second AC Bu ffe r Outpu t

4 -5V 11 RMS Converter Output

5 -10V 12 Display B ack Plane Drive (50 Hz
Squ are Wave)

6 Α/D Converter Input

7 Α/D Converter Buffe r Outpu t 13 I nteg rate Control Line
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Table 4-13 . Troubleshooting Guide

T EST AND SYMPTOM POSSIBLE CAUSE

I NITIAL TURN ON
Display Blank Power supply (Q6), power switch, interconnect,

microcomputer U17

Display "stuck" with α constant reading Touch and Hold on, Q11, Q12

R eads overload for several minutes after turn on Q17, Power On Reset (U17 pin 8)

DISPLAY TEST
All segments on Νο drive (50 Hz squarewave, ΤΡ12) U 10, interconnect, U 17
All or no decimal points U 16, U17, interconnect

Decimal point in wrong location U 16, range switch i nput to U 17

1 or more d igits missing
1 or more annunciator missing U 10-16, interconnect, U 17

LINEAR VOLTAGE TEST
Display reading is out of tolerance Out of calibration

Constant overrange in DC V Α/D, Check ΤΡ6, 7, and 8 for proper waveforms, U18, U 19,
U20

Does not respond to input voltages R2 open, Α/D input

Does not range properly in AC V U17, U31, U 22, 07, Q8

dB VOLTAGE TEST
Does not go into dB Function switch input to U17
Does not autorange U17, U31, U22, Q7, 08

Display reading is out of tolerance AC V is out of calibration

CURRENT TEST
Does not respond to input currents Fuse F1, F2

Display reading is out of tolerance on 1 or more
ranges R16, R17, R18, U6, U28, CR1

RESISTANCE/CONDUCTANCE TEST
Reading is out of tolerance on 200n and 2 k92
range R 3
Reading is out of tolerance on other ranges U 1, check 190V do calibration

Readings are out of tolerance on high ohms RV1, RV2, RV3overheated from severe overload

Readings are noisy on all ranges RT1, C39
Residual reading with test leads open PCB is contaminated see cleaning procedure in Section 4



TABLE OF CO NTENTS

Section 5
List of Replaceable Parts

ASSEMBLY NAME DRAWING
ΝΟ . ΝΟ .

TABLE
PAGE ΝΟ .

FIG URE
PAGE

Final Assem b ly 8050Α-0&3 5-1 5-3 5-1 5-4
Al Main PCB Assembly 5-2 5-5 5-2 5-9
Federal Supply Codes for Manufacturers 5-3 5-12 - -
Fluke Technical Service Cente r s 5-13 - -



LIST O F REPLAC EABLE PARTS

5-1 . INTRODUCTION

	

5-5. To ensure p rompt delivery of the correct part,

5-2 .

	

This section contains an i llustrated listing of

	

include the following information .

replaceable parts for the 8050Α Digital Multimeter .
Ordering procedures for parts and α cross-reference to

	

ί .

	

Fluke Stock Number .
federal supply codes are also provided in t his section .
Both mechanical and electrical components are listed by

	

2.

	

Description (as given under the DESCRIP
reference designators . Each assembly is accompanied by

	

ΤΙΟΝ heading) .
an illustration showing the part location and its reference
designato r .

	

3.

	

Reference Designator .

5-3.

	

PARTS ORDER I NG INFORMATION

	

4.

	

Quantity.

5-4. Electrical components may be ordered directly
from the manufactu rer by using the manufacturer's part

	

5.

	

Pa rt Number and R evision Level o f
number, or from the John Fluke Mfg. Co., Inc . and i ts

	

component's pcb .
authorized representatives by using the part number
under the heading FLUKE STOCK ΝΟ . Final assemblies

	

5-6.

	

Parts p rice information is available from the John
are normally not available as α whole assembly .

	

Fluke Mfg . Co ., Inc . or its representatives .



Table 5-1 . 8050Α Fi n al Assembly

LIST OF REPLACEABLE PARTS
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REF
D ES

DESCR I PTION

F I NAL ASSEMBLY
F IGURE S-1 (8030Α )

FLUKE
STOCK

I

8030Α

MFG
3PLY MFG PART ΝΟ .
CODE

I

LINE MODEL

TOT
0ΤΥ

REC
0ΤΥ

ΑΙ MAIN PCB ASSEMBLY (LINE) 1
F1 FUSE . FAST-ACT, 2Α 376582 71400 AGX-2 1 3

F2 FUSE . FIBRE . 3Α . 600V 475004 71400 BBS-3 1 5
Η1 SCREW. ΡΗΡ . 6-32 Χ 1/4 385401 73734 19042 7
Η2 SCREW. ΡΗΡ . 6-32 Χ 1/2 320051 89536 320051 2
Η3 SCREW. RHP . 4-40 Χ 114 256156 89536 256136 3
Η4 SCREW. THD-FORMING, 3/20 Χ 5/16 494641 89536 494641 4

Η5 SCREW. SEMS. 6-32 Χ 1/4 178533 89536 178533 3
Η6 SCREW . ΡΗΡ . 6/32 Χ 3/8 288266 89536 288266 2
Ν7 WASHER, Ν6 FLAT 340503 89536 340505 2J1 CABLE . D ISPLAY

INTERCONNECT
507723 89536 507723 1

LCD1 DISPLAY. LI(KJID CRYSTAL 507673 89536 307673 1 1

ΜΡ1 BEZEL. LCD 479642 89536 479642 1
ΜΡ2 BRACKET. LCD 471730 89536 471730 1
ΜΡ3 BUTTON . SWITCH (FUNCTION) 423900 89536 425900 4
ΜΡ4 BUTTON . SWITCH (GREEN) 310271 89336 310271 1
ΜΡ5 BUTTON . GRAY (OFFSET) 310164 89336 310164 1

ΜΡ6 BUTTON. SWITCH (RANGE) 4126759 Β9536 426759 6
ΜΡ7 DECAL . CSA 325527 89536 325327 1
ΜΡ8 CONNECTOR. ELASTO ERIC 453092 89536 453092 1
ΜΡ9 FUSE HUM ASSEMBLY 316039 89536 316039 1

7Ο ORDER FUSE CAP ONLYs SEE 1`11012.

ΜΡ 10 INSERT. SILICONE 323139 89536 325139 2
tIP11 INSULATOR 493044 8933ό 495044 1
ΜΡ12 CAP . FUSE (FOR SEPARATE ORDER) 307699 Β"36 507699 1
MP13 DECAL. DISC (ON HANDLE) 478248 89536 478248 2
ΓΦ14 PANEL, FRONT 310136 89336 310136 1

ΓΡ15 RECEPTACLE, AC 471029 89536 471029 1
4ΙΡ16 RETAINER, FLEX 510198 89536 510198 2
ΜΡ 17 SH ΙELD# INSULATOR 516021 89336 516021 1
ΜΡ 18 SHIELD, MAIN 510172 89536 510172 1
ΓΦ19 SHIELD, TOP 310180 89536 510180 1

ΜΡ20 INSULATOR, PC8 525196 89536 325196 1
ΜΡ21 DECAL. FRONT PANEL 507637 89536 307657 1
ΜΡ22 CASE. EXTERIOR PLASTIC 478008 89536 Φ8008 1
ΜΡ23 HANDLE . MOLDED PLASTIC 330092 89336 330092 1
ΜΡ24 DECAL. SPECIFICATION 507665 89536 507665 1

ΜΡ25 TEST LEAD W/PROBE ( Υ8132) 316666 89536 516666 1
ΜΡ30 DECAL. FACTORY MUTUAL 524611 89536 524611 1
ΜΡ31 J"ER ASSY. (FOR U5) 537514 69536 537514 1 1
1113 32 JUMPER ASSΥ . (FOR U33) 537322 89536 337322 1 1
ΙΡ33 BOX, UNIT SHIPMENT 697821 89536 697821 1

ΓΡ34 BOX LINER 723153 89536 723133 1
W1 LINE CORD 343723 89536 343723 1
ΤΜ1 INSTRUCTION MANUAL (Β030Α) 530907 89536 530907 1

RECOMMENDED SPARE PARTS KIT (8050Α) 333919 89536 333919 AR



LIST OF REPLACEABLE PARTS
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Figure 5-1. 8050Α Final Assembly
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LIST OF REPLACEABLE PARTS

Figure 5-1 . 8050Α Final Assembly (cont)
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Table 5-2. Α1 Main PCB Assembly

LIST OF REPLACEABLE PARTS

.

	

.. .WRAP. . . . ι.°~.'
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REF
DES

ι

DESCRIPTION
Ι

S
FLTIJK

ΝΟ~
Κ

( CODE Ι
MFG PA RT ΝΟ. TOT

0ΤΥ
REC
QTY

Ν
0
Ε

Α1 MAIN PCB ASSEMBLY LINE MODEL 1
FIGURE 5-2 (8050A-4ω1ΑΑ1) 2

C1 CAP, VAR, 1-5-0.25 PF. 2000V 218206 72982 530-000 2
C2 CAP. VAR, 1-5-0.25 PF. 2000V 218206 72982 530-000 REF

C3 CAP, MICA, 120 PF +/-5Χ, 500V 148466 72136 D1117121J 2
C4 CAP, MICA, 120 PF +/-5Χ. 500V 148486 72136 DM15FI21J REF
CS CAP, MICA, 1800 PF +/-5χ, 500V 148353 89536 14~i53 1
C6 CAP, POLYPROP . 10 IF +/-10Χ. 100V 446781 89536 446781 1
C7 CAP, ΡOLYEST . 1.0 IF +/-10Χ. 100V 44Τ847 37445 C280MAF1/ΑΙΜ Ι

C8 CAP. TA, 10 OF +/-20Χ, 15V 193623 56289 196D106X0015A1 4
C9 CAP . POLYPROP. .22 LF +1-10Χ. 100V 446799 89536 446799 1
010 CAP . POLYESTER, .022 OF +/-10χ, 1000V 448183 52763 ΓΧΤ. 1822 322/10 1
C11 CAP . MYLAR. .047 IF +/-10Χ, 250V 162008 73445 C280MAE/447Κ 2
C12 CAP. ELECT. 470 IF -10/+75Χ. 16V 501510 89536 501510 2

C13 CAP. ELECT. 470 LF -10/+75χ, 16Υ 501510 89536 501510 REF
C14 CAP, TA, 10 IF +/-20Χ, 15V 193623 56289 196ΟW00015Α1 REF
C15 CAP, TA, 22 tF +/-20Χ, 15V 423012 56289 1960226ΧΟ013ΑΙ 1
C16 CAP. ELECT, 220 IF -10/+75Χ. 25V 484071 89536 484071 2
C17 CAP, ELECT, 220 IF -10/+75Χ, 25V 484071 89536 484071 REF

CIS CAP, ELECT . 22 tF -10/+75Χ. 16V 436840 89536 436840 2
C19 CAP, ELECT, 22 IF -10/+75Χ, 16V 436840 89536 436840 REF
C25 CAP . CER, 1000 PF +/-20χ, 100V 149153 56289 C023810IF103M 3
C26 CAP, CER. 1000 PF +/-20χ, 100V 149153 56289 C0238101F103M REF
C27 CAP, TA, 2.2 Ι1 +/-20Χ, 20V 161927 56289 196D226X0020HA1 1

C28 CAP, POLYPROP, .047 OF +/-10Χ. 100V 446773 89536 446773 1
C29 CAP, MICA, 180 PF +/-SX, 500V 148460 72136 DMlSF181J 1
C30 CAP, MICA, 68 PF +/-5χ, 500V 148510 72236 DMlSF680J 1
ρ1 CAP, MYLAR, .ΟΦ LF +/-10Χ, 250V 162008 73445 C280ΜΑΕ/Α47Κ REF
C32 CAP, CERAMIC. 1000 PF +/-10Χ. 500V 357806 56289 C016 13102G-102 1( 3

C3ης3 CAP. TA, 10 tF +/-20Χ, 15Υ 193623 56289 196D106Χ0015Α1 REF
ιC3,5 CAP, CERAMIC. 1000 PF +/-10Χ, 500V 357806 56289 C0168102G-102Κ REF
C36 CAP. CERAMIC, 1000 PF +/-10%, 500V 357806 56289 C0168102G-102Κ REF
C37 CAP, CER, .025 LF +/-20Χ, 100V 168435 56289 C023ΒΙΟΙΗ233Μ i
C38 CAP . ELECT, 47 LIF +/-20Χ, 10V 613984 89536 623984 2

039 CAP , ELECT. 47 LF +/-20Χ, 10V 613984 89536 613984 REF
C40 CAP. MICA, 330 PF +/-SX, 500V 148445 72136 DM15F331J 1
C41 CAP. ELECT, 10 LF +/-20Χ. 16Υ 614859 89536 614859 2
C42 CAP, TA, 10 IF +/-20Χ. 15V 193623 56289 196D106XOOISA1 REF
C43 CAP, CΣR. 1000 PF +/-20Χ. 100V 149153 56289 C023BI01FI03H REF

C44 CAP, ELECT, 10 LF +/-20Χ. 16V 614859 89536 614859 REF
CL1 DIODE. FED, CLIRRENT REGULATOR 393454 07910 7CR5290 1 1
CR 1 DIODE, SI, RECTIFIER. 2 AMP, 50 VOLE 3φ559 14099 1115400 1 1
CR2 DIODE, SI. L.D-CAP/L0-LEAK 348177 07263 FD7223 3 1
CR3 DIODE. SI, LO-CAP/LO-LEAK 348177 07263 FD7223 REF

CR12 DIODE. SI, LO-CAP/LO-(ΕΑΚ 348177 07263 FD7223 REF
ΓΡΙ SPRING. COMPRESSION COIL 422824 83553 00240-026-0500-5 1
ΜΡ2 SUPPORT, HYBRID (Τ0 U32) 515635 89536 515635 2
ΜΡ6 SLPPORT. RES ISTOR 545079 89536 545079 1
Μρ7 CLIP, COMPONENT 516880 89536 516880 2

We SPACER, SWAGED 525154 89536 50154 4
Ι1Ρ9 SPACER . STANDOFF 295089 89536 295089 2
Q1 XSTR, SI, ΝΡΗ 218396 89536 218396 3 1
22 XSTR, SI, ΝΡΝ 218396 89536 218396 REF
03 XSTR. SI, ΝΡΝ (METAL) 329698 89536 329698 1 1

94 XSTR . S I , ΡΝΡ 225599 07263 2Ν4250 2 1
Q7 XSTR. FIELD EFFECT (FΕΤ) 370072 89536 370072 2 1
98 XSTR, FIELD EFFECT (FET) 370072 89536 370072 REF
all XSTR, SI, ΡΝΡ 195974 04713 2Ν3906 1 1
212 XSTR, 3Ι. ΝΡΗ 168716 07263 S19254 1 1

014 XSTR, SI. ΡΝΡ (SELECTED) 380394 89536 3®0394 3 1
Q15 XSTR. SI, ΡΝΡ (SELECTED) 380394 89536 380394 REF
016 XSTR, S1, ΡΝΡ 225399 07263 2Η4250 REF
017 XSTR, SI, ΡΝΡ (SELECTED) 3®0394 89536 390394 REF
ΘΙ8 XSTR. SI. ΝΡΝ 218396 89536 218396 REF
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Table 5-2. Α 1 Main PC8 Assembly (cont)

REF
DES DESCRIPTION

FLUKE
STOCK

ΝΟ .

MFG
SPLY
CODE

MFG PART NO . TOT
QTY

REC
QTY

Ν
0
τ
Ε

019 XSTR , FET, DUAL M-CHAHNEL 419283 89536 419283 1 1
R 1 RES, CCIP , 100Κ +/-10Χ, 1γ 109397 01121 G81041 Ι
R2 RES, γγ, 1000 +/-10Χ, 2γ 4740 Ε10 89536 474080 1
R3 RES, ΜΤ1.- F ILM, 1000 +/-5Χ, 1/10W 514265 89536 514265 1
R5 RES, CΣR, 100Κ +/-10Χ, 1/2γ 527099 89536 52W99 Ι

R6 RES, VAR, 100 +/-10Χ, 1/2γ 529115 89536 529115 1
R7 RES . VAR, CER , 114 +/-10%, 1/2γ 313259 89536 513239 1
R8 RES, COMP, 220Κ +/-10Χ, 2γ 110197 01121 Η131011 1
R11 . RES, VAR, CER , 500 +/-10Χ, 1/2W 447730 89536 447730 Ι
R12 RES, CERMEτ, 200 +/-10Χ, 1/2γ 474973 89536 474973 Ι

R14 RES, DEP. CAR, IM +/-SΧ, Ι/4γ 348987 80031 CR251-4-5Ρ1λ 4
R13 RES, DEP. CAR, 20 +/-3Χ, 1/411 4422ο2 80031 CR251-45ΑΖΟΕ 1
R16 RES. ΜΤL. FILM, 900 +/-Ο. ΙΧ, Ι/8W 46Ι988 93637 CMF55901 Ι
R17 RES, ΜΤL. FILM 90 +/-0.1Χ. 1/8γ 461770 91637 Cf F35902 1
R18 ΑΕS, WW, 9 +/-.15Χ. Ιγ 461962 89536 461962 1

R 19 RES, CΟΜΡ, 1005 +/-3Χ, 2γ 285056 89536 285Μ Ι
R20 RES. COMP, 2.2Μ +/-10Χ, 1/2W 1082δ 89536 265056 Ι
R21 RES, C0PP , 22Μ +/-5Χ, 1/4Ν 221986 01121 C82265 1
R22 RES . DEP. CAR, 100 1/4U 348771 80031 CR251-4-513100Ε 3
R23 RES, DEP. CAR, 100 1/4γ 349771 80031 CR231-4-P100Ε REF

R24 RES, COMP, 4.7Μ +/-SΧ, 1/4γ 220046 01121 CB4753 4
R29 RES . VAR, 1Λ +/-10Χ, 1/2γ 485052 89536 485052 1
R30 RES, DEP. CAR. 470Κ +/-=, 1/4W 342634 8003Ι CRδ1-4-5ΡΦΟΚ 1
R32 RES, DEP.CAR, 1Λ +/--5L 114γ 348987 80031 CR251-4-WlM REF
R33 RES, 00. CAR, 1Μ +/-5Χ, 1/4γ 34898Τ 80031 CRδ1-4-SΡΙΜ REF

R36 RES, DEP. CAR , ISK +/-Χ, 1/4U 348854 80031 CR251-4-5Ρ15Κ 1
R37 RES. COP, 4 .711 +/-5Χ, 114γ 220046 01121 084755 REF
R38 RES. DEP. CAR , 1315 +/-5Χ, 1/4W 348854 80031 CR251-4-5Ρ15Κ REF
R39 RES, ΜΛL. FILA, 232Κ +/-1Χ, 1/8γ 276618 91637 Q1F552323 1
R40 RES, DEP. CAR , 680 +/-SX, 1/4W 368779 80031 CRδ10405P680E 1

R42 RES, DEP . CAR, 27Κ +/-3Χ. 1/4γ 441501 80031 CΑδ1-4-5Ρ27Κ 1
R43 RES, DEP . CAR, 750Κ +/-SΧ, 1/8γ 442525 80031 CR251-4-SΡ750Κ 1
R44 RES, DEP. CAR, 100 +/-SΧ. 1/4γ . 348771 80032 CR251-4-3Ρ100E REF
R45 RES. CΟMΡ, 4.711 +/-5Χ. 1/4U 220046 01121 C84755 REF
R46 RES . FXD. 24( +/-5Χ, 1/4U 442384 80031 CR251-4-SP24K 1

R48 RES, DEP. CAR, 155 +/-5Χ, 114γ 348854 80031 CR251-4-5Ρ 15Κ REF
R49 RES, DEP. CAR, 27Κ +/-5Χ. 1/41 441501 80031 ΕR251-4SΡ27Κ 1
R52 RES, COMP, 47Μ +/-10Χ, 1/2γ 246423 89536 146415 1
R53 RES, COMP. 4.711 +/-5Χ, 1/4γ 220046 01121 C84755 REF
R54 RES. DEP. CAR. 1Λ +/-ν5Χ. 114U 348987 80031 CR251-4-ΡΙΜ R EF

R55 RES. OP. CAR, 470Κ +/-5Χ, 114γ 342634 80031 εR251-4-Ρ470Κ 1
R56 RES, CAR. DEP, 1 +/-5Χ. 1/4J 357665 80031 CR251-4-5PIΕ 1
RT1 ΤΗΕRΜΙSΤΟΑ 446649 50157 180810200 1 1
RV1 VARISTOR 447672 09214 V4301W 3 3
RV2 VARΙSTOR 447672 09214 V430ΛΑ7 REF

RV3 VARΙSTOR 447672 09214 V430MA7 REF
S I-S10 SWITCH ASSEMBLY 507707 89536 507707 1
S11 αUΙΤο1 473736 89536 473736 2
S12 SWITCH 473736 89536 473736 RΕF
Τ1 TRANSFORMER, ΡΟWΕΑ ORDER FOR APPROPRIATE VOLTAGE 1

120V 512939 89536 522939
100ν 513283 89536 313283
240V 513291 89536 313291
115V, 60ϋτ 512939 89536 512939

ΤΡΙ--5 TERMINAL PINS 379438 89536 379438 12
ΤΡ7-13
Ul RESISTOR NETWORK 501080 89536 501080 1 1 3
L12 RESISTOR NETWORK 512905 89536 512905 1 1
U3 RESISTOR NETWORK 513336 89536 513556 1 1

U4 RESISTOR NETWORK - 513580 69536 513580 1 1
us RESISTOR λβΤγΟΑΚ 519736 89536 519736 1 1
U6 IC, RES. 2-RESISTOR SHUNT 461491 89536 461491 1 1
L17 IC. OP-ΑΓΡ . DLIAL, COMPENSATED, 8-PIN DIP 418566 18324 LM359M/CR3999 2 1
Li IC. OP-VP. OLAAL. CΟΛΡΕNSΑΤΦ . "IN DIP 418566 18324 Ltg59H/CR3999 REF



Table 5-2. Α1 Main PCB Assemb ly (cont)

LIST OF REPLACEABLE PARTS

1

	

Please be aware of voltage changes.
Ζ

	

Certain components say not be
used therefore may not be installed.

3

	

Ul P/N 510941 may be used in place
of P/N 501080

4

	

U2 P/N 510834 may be used in place
of P/N 512905 .
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FLUKE
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U9 IC. LOW POUR, DUAL VOLTAGE COΓPARΑTOR 478354 01295 LM" 2 1
U10® IC. C-IOS. LIQUID-CRYSTAL 4-SEGMENT 453225 02733 Φ40"Ε 3 1
UlI® IC. C-f10S. LIQUID-CRYSTAL 4-SEGMENT 4532ό 02735 CD4054BE REF
U120 IC. C-flOS . LIQUID-CRYSTAL OSPLY DRIVERS 307376 02735 CΩ4056ΗΕ 4 1
U13® IC. C-MOS. LIQUID-CRYSTAL DSPLY DRIVERS 507376 02735 CD40568Ε REF

U140 IC. C-flOS . LIQUID-CRYSTAL DSPLY DRIVERS 507376 02133 ΓD4056ΒΕ REF
U150 IC. C-MOS. LIQUID-CRYSTAL DSPLY DRIVERS 507376 ΟΤ1135 CD4056SE REF
U160 IC. C-MOS. L IQUID-CRYSTAL 4--SEGMENT 453225 02735 CD4054BΕ REF
U17® IC. C-fm . SI . Η-CΗΑΝ ΕΙ . 40 PIN D IP 524900 89536 524900 1 1
U18 IC. SE LECTED (8050Α-4506) 515999 89536 515999 1 1

U19 IC. SELECTED (8050Α-4506-01) 516005 895Ζ6 516005 2 1
U20 IC. SELECTED (8050Α-4506-01) 516005 89536 516005 REF
U21 IC. OPERATIONAL

AMP
. (8050Α-4504) 609883 89536 609883 Ζ 1

U22® IC. C-f10S. QUAD BILATERAL SUΙTCll. 14-PIN 363838 1204Ο ΜΜ616ΑΝ 1 1
U23 IC. ΟΡΕRΑΤΙ6kΙΑ1 AMP. (8050Α-4504) 609883 89536 609883 REF

U24 VOLTAGE REGULATOR 507434 89536 507434 1 1
U25 VOLTAGE REGULATOR 507442 89536 507442 1 1
U27 RESISTOR ΗΕΤΗΟRΚ 513598 89536 513598 1 1
U28 RECTIFIER BRIDGE 418582 83003 VM08 2 1
U29 RECTIFIER BRIDGE 41858? 83003 VM08 REF

U31 IC. LOW POWER, DUAL VOLTAGE CΟΓΡΑΑΑΤΟR 478354 01295 LM" REF
U32 HYBR ID R flS TO DC C06NIERRTER 510685 89536 510685 1
U33 RESISTOR NETWORK 513564 89536 513564 1 1
U34 RESISTOR ΝΕΤΗΟRΚ 519728 89536 519728 1 1
VR1 DIODE. ZENER 387217 89536 387217 1 1

Η1 WIRE ASSEMBLY (RED) 537137 89536 537159 1
U2 WIRE ASSEMBLY (BL K) 537167 Μ36 537167 1
μ3 WIRE ASSEMBLY (ΗΗΤ) 489096 89536 489096 1
Η4 WIRE ASSEMBLY (ΒLΚΛ 489104 895*36 489104 1
Η5 WIRE ASSEMBLY (ΗΗΤ) 489120 89536 489120 1

Η6 WIRE ASSEMBLY (GRN.YEL) 489112 89536 487112 1
XU17 SOCXEΤ. IC 429282 09Μ DIL94OP-108 1
XU18-20 SOCKET, 14-PIN 276527 0Q922 DΙLBSP-108 3
Υ1 CRYSTAL, 4 ΜΗΖ 474072 89536 474072 1
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Figure 5-2. 8050Α Α1 Main PCB Assembly
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Figure 5-2. 8050Α Α1 Main PCB Assembly (cont)
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8050Α

Table 5-3. Federal Supply Codes for Manufacturers

01121 Allen-Bradley Co. 12040 National Semiconductor Corp. 72982 Erie Tech. Products . Inc.

Milwaukee, Wisoncs ί n Οαπ b υrη , Connecticut Erie. Pennsylvania

01295 Texas Instruments, Inc . 14099 Semtech Corp . 73445 Amperex Electronic Corp .

Semiconductor Components Div. Newbuη Perk, California Hicksville . New York

Dallas, Texas
18324 Signetics Co rp . 73734 Federal Screw Produ cts, Inc.

02735 RCA Corp. Sunnyvale . California Chicago . Illinois

Solid State Div .
Somerville . New Jersey 30035 Jolo Industries, Inc . 78189 Shakeproof

Garden Grove, California Div. of Illinois Tool Works

04713 Motorola Semiconductor Products, Inc . Elgin, Illinois

Phoenix, Arizona 50157 Midwest Components, Inc.
Muskegon, Michigan 80031 Mapco

07263 Fairchild Semiconductor Div. of Sessions Clock Co.
Div, ο 1 Fairchild Camera 52072 Circuit Assembly Corp. Morristown . New Jersey
ά Instrument Corp . Costa Mesa, California
Mountain View, California 83003 Veto, Inc .

52763 Stettner-Trυsh,I nc. Garland. Texas

07910 Teledyne Corp . Cazenovia, New York
(Continental Device) 83553 Associated Spring Barnes Group, Inc.

Hawthorne. California 53217 Technical Wire Products, Inc. Gardens, California
Santa Barbara, California

09214 G.E . Semi-Conductor Products Dept. 89538 Fluke, John Mfg . Co., Inc.

Auburn, New York 56289 Sprague Electric Co . Seattle, Washington

North Adams, Massachusetts
09922 Θυ rηdγ Corp. 91502 Associated Machine

Norwalk, Connecticut 71400 Bussmann Mfg. Santa Clare, California

Div . of McGray - Edison Co.
11503 Keystone Mfg. Saint Louis, Missouri 91837 Date Electronics, Inc.

Div . of Avis Industrial Corp . Columbus, Nebraska

Warren. Michigan 72136 Electro Motive Mfg. Co.
Willismantic, Connecticut



TECHNICAL SERVICE CENTERS

FLUKE
0

	

Litho in U .S.A . 12/8 1

John Fluke Mfg . Co ., Inc ., Ρ . Ο . Box C9090, Everett, WA 98206 . Phone (206) 342-6300

Fluke (Holland) B.V ., Ρ.Ο . Box 5053, 5004 ΕΒ , Tilburg, The Netherlands . Phone (013) 673973

	

5-13/5-14

U .S . dι Canada Australia Fr nee ΜιτΙεο
Elmeasco Instruments Pty Ltd . Μ . θ . ΕΙκτr οηιου e $ . Α . Chr ιstensen S .A .

CA. Burbank P.O Box 30 Rue F o ur ny Gu ι llermo Prιeto 76-304
Fluke Technical Center

Concord . N.S.W. ZAC de BUC Col San Ratael
2020 Ν . Lincoln Street Australia 2137 Β . Ρ Νο. 31 Ο eΙ eg αειοη Cuahutemoc
Burbank, CA 91504 Tel : (02) 738-2888 78530 BUC, France 06470- Μαχι cο . Ο .F .
(213) 849-4841

Australia Tel: 09-33-1-9568131 Tel : 546-25-95
CA. Santa Clare ΕΙm θαsαο Instruments Pty . Ltd . Greece Netherlands
Fluke Technical Center

Ρ. Ο . Box 107 Hellenic Scientific Fluke (Nederland) Θ .V .
2300Walsh Ave ., Bldg . Κ

Mr . Waverly. VIC 3149 Representations Ltd. Zonnebaan 39
Santa Clara . CA 95050

Australia 11, Vrassida Street 3606 CH Maarssen . The Netherlands
(408) 727-8121 Tel : (03) 2334044 Athens 612, Greece Ρ . Ο . Box 225
CO, Denver

Australia Tel: 09-3 0-1-7111 40 3600 AE Maarssen, The Netherlands
Fluke Technical Center

Elmeasco Instruments Pty . Ltd . Hong Kong Tel : (030) 4 3651 4
1980 S. Quebec St. . Unit 4

GPO Box 2360 Schmidt δ Co ( Η . Κ .) Ltd . Now Zealand
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600-1 . INTRODUCTION

600-2.

	

This subsection describes the basic use of the
accessor ies availab le for your 8050Α. For more deta iled
informat ion, re fer to the instruction sheet in cluded with
each accessory. When ordering an accessory, include its
model name and number.

600-3. SOFT CARRYING CASE Υ8205

6004.

	

TheModel Υ8205 Soft CarryingCase (shown in
Figure 600-1) is designed for the storageandtransport of
the 8050Α. Thecase provides adequate protect ion against
normal handl ing andstorage conditions. In addi t ion to α
sh o ul der stra p , t he Υ8205 in cludes α storage
compartment for test leads, power cord, and other
compact accessories .

Figure 600-1. Model Υ8205 Carrying Case

Accessories

600-5. RUGGEDIZED CARRYING CASE C86

600-6 . The M odel C86 Ruggedized Carrying Case
(shown in Figure 600-2) is α molded, po lyethylene
carrying case designed to provide maximum protection
against rough handling and adverse environmenta l
co n d it ions . The C86 co n tains α separate storage
compartment for test leads, power cord, and. other
compact accessories .

Figure 600-2. Model C86 Carrying Case

600-7. RACK MOUNTING KITS

600-8. Three rack mounting kits are available for
mounting your instrument in α standard 19-inch
equipmen t rack. The ki ts allow the 8050Αto be mounted
in the center, offset, or s ide-by -s ide (Dua l) in α standard
19-inch equipment rack .

600-9. Installation

600-10 .

	

Installat ion instructions for the rack mounting
kits are given in the following paragraphs.

600-1
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600-11 . OFFSET AND CENTER MOUNTI NG KITS
MOO-200-611 AN D MOO-200-612

600-12.

	

Use the following procedure to instal l an 8050Α
using α cen te r moun ting or an offset moun ting kit:

600-2

1 .

	

Remove the carry i ng handle by removing the
handle disc decals and the handle moun ting
sc rews.

2.

	

Remove the screw from the rear ο£ the case and
remove the case .

3.

	

Insta ll the side moun ting brackets as shown in
Figure 600-3, and secure them to the moun ting
panel using the nu ts provided.

4.

	

Insert the fron t of the case through theopening
on the back side of the moun ting pan el .

5.

	

Install the handle mounting screws through the
s ide brackets into the moun ting bosses . Don't
overtighten these screws .

6. Slide the instrumen t through the mounting
pane l and into the case . Install and t igh ten the
retain ing screw at the rear of the case.

600-13 .

	

DUAL MOUNTI NG KIT MOO-200-613

600-14.

	

Use the followingprocedure to install an 8050A
using α dual mounting ki t :

Figure 600-3. Rack Mounting K its, Offset and Center Mounting



1 . Re move t he carrying handles fro m both
instruments by removing the handle d isc deca l s
and the handle mounting screws .

2 .

	

Remove the retaining screw from the rearof the
cases and separate the instruments from t heir
cases .

3 .

	

Install the center mounting bracket as shown in
Figure 600-4 and secure i t to the mounting
pane l u sing the nuts p rov ided.

4 .

	

Install the c lamp screw in the center mounting
bracket using the nuts and washers provided .

5 .

	

Insert the fron t of the instrument cases through
the open ings on the back s i de of the mounting
pane l . Make sure the cases' handle mounting
bosses are inserted into the clamp hole of the
center mounting bracket.

6 .

	

Tighten the c lamp screws .

7 .

	

Install the s ide mounting brackets and secure
them to the front pane l u sing the nuts provided .

8 .

	

Install th e handle mounting sc rews th rough the
side brackets into t h e handle mounting bosses .
Don't ove rtighten t hese screws .

9 . S lide the in struments through the mounting
panel and into the ir cases . I nstal l and t i ghten
the retaining screw at the rear of both cases .

600-15. PROBE ACCESSORIES
600-16 .

	

The pro be accessories are shown in Figure 600-
5 and are described in th e fo llowing paragraphs . Tab l e
600-1 contains all applicable specifications forthe probes .

600-17.

	

Touch-H old Probe 80T-Η

ACCESSORI ES
PROBE ACCESSOR IES

600-18 .

	

The 80T-Η i s α di rect signa l-through test probe
wi th α touch and hold feature . Touch and Ho ld a llows
voltage, res istance, and conductance readings to be he ld
on the DMM disp lay following the measurement . This
convenie nce a lso a llows greater safety because the
operator can concentrate on the placement of the probe
and read the d isplay later. The Touch and Hold feature is
activated by α push button located on the probe . Pressing
this push button holds the present reading on the DMM
display unt il the push button i s released.

Figure β00-4. Rack Mounting Kit, Side-by-Side Mounting

600-3
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600-19.

	

Temperature Probe, Cels ius 80T-150C

600-20 . The 80T-150C Temperature Probe converts
your inst rumen t into α direct-reading (1 mV dc; degree)
Celsius thermometer . it is suited for surface, ambien t, and
some liquid measurements . Α rugged, fast-respondin g
probe t ip with α 350V do standoff capability makes the
80T-150C α versat i le and easy-to-use temperature probe.

600-21 .

	

Temperature Probe, Fahrenheit 80T-150F
600-22 .

	

The 8OT-15OF is t he as the 8OT-150C excep t the
8ΟΤ-15OF is set to read in degrees Fahrenheit.

600-23.

	

Current Transformer 80 Ι-600

600-24 . T he Model 80 Ι-600 Curren t Tran sformer
extends the maximum 2Α ac curren t measuring limi t of
the 8050Α to α maximum of 600A. The clamp-on
transformer design allows measuremen ts to be made
withou t breaking the circ uit under test . Because ofα high-
efficiency, quadrature-type of winding, wire size and
locat ion of the conductor wi th in the transformer jaws do
not affect the accuracy of the currentmeasurement.

600-25.

	

Current Shunt 80J-10

600-26 .

	

The Model 80J-10 Curren t Shunt extends the
current measuring capability of your meter to 10Α
continuous (20Α for periods not exceed ing I minute) dc
to 10 kHz at an accuracy of t 0.25%ο.

600-27.

	

H igh Voltage Probe 80Κ-6

600-28.

	

The Model 8ΟΚ-6 High Voltage Probe extends
the vo ltagemeasuringcapab ility ofyour meter up to 6kV.
Internally, the probe contains α 1000:1 divider. The
divider is made with special metal film res istors with
matched temperature coefficien ts, providing the probe
with excellen t accuracy andstab i lity character istics . Also,
the very high input impedance (75 ΜΩ ) minimizes circuit
loading, thus contributingtomeasurement accuracy. The

plastic housing provides for operator safety while
measuring potentially dange rous vo ltages.

600-29.

	

High Voltage Probe SOK-40

600-30 .

	

TheModel 80Κ-40High Voltage Probe extends
the voltage measuring capability of your meterup to 40
kV. In ternall y, the probe conta ins α 1000:1 divider. The
divider is made wi th specia l metal film resistors with
matched temperature coefficients, providing the probe
with exce llent accuracy and stab ility characteristics . Also,
the very high input impedance (1000 ΜΩ) min imizes
circuit load ing, thus contr ibuting to measurement
accuracy . The plastic housing provides for operator
safety while measuring potent ially dangerous vo ltages.

600-31 .

	

RF Probe 83RF

600-32 . The 83RF converts the 8050Α into α high
frequency, 100 kHz to 100 MHz, ac vo ltmeter over α

600-4

voltage range o f0.25V to 30V rms . The DC output of the
probe is cal ibrated to be equiva lent to the rms value of α
si ne wave . The probe is used with the DC V function and
ranges of t he 8050Α.

600-33.

	

RF Probe 85RF

600-34 . The 85RF converts the 8050Α into α high
frequency, ΙΟΟ kHz to 500 MHz, ac vo ltmeter over α
vo ltage range of 0.25V to 30V rms . The do output of the
probe is calibrated to be equiva len t to the rms value of α
sine wave. The probe is used wi th theDC V function and
ranges of the 8050Α.

600-35 .

	

DC/AC Current Probe Υ8100

600-36 .

	

The Model Υ8100 DC/ AC Current Probe is a
battery-powered (four AA cell s) Hall-Effect probe for use
with the 8050Α to take dc, ac, or compos ite (ac or dc)
curren t measuremen ts . The clamp-on jaws on the Y8 100
allow it to clamp around conductors up to 3/4- inch in
diameter . The pistol shape allows safe, easy, one-hand
operat ion when making current measuremen ts . The
Υ8100 has detachable leads and is used in conjunct ion
wi th the vo ltage inputs of the 8050Α.

600-37 .

	

AC Current Transformer Υ8101

600-38 .

	

TheModelΥ8101 Current Transformer(Figure
1) is α small clamp-on current transformer designed to
extend the current measuring capability of an ac: current
meter up to 150Α. Α clamp-on co il designed into the
probe allowsmeasurements to be made without break ing
the circuit under test . This coil serves as the secondary of α
1 :1000 transformer . The current-carrying conductor
beingmeasured serves as the primary.

600-39. Deluxe Test Lead Set (safety designed)
Υ8134

600-40. The Model Υ8134 Deluxe Test Lead Set
includes two probes with sharp tip s, two alligator clip s,
two spade lugs, and α spring-loaded hook tip . Banana
plugs are recessed in an insulatingshield. Probes contain
finger guards for addi t ional protection.

600-41.

	

Slim-Flex Test Leads Υ8140

600-42 . The Model Υ8140 Test Lead Set (Figure 1)
cons ists of one redand oneblack60-inch (1 .52meter)test
lead, eachwith αstandard banana plug on oneend andan
extendible tip probe on the other end. This flexible
metallic tip conductor may be extended up to 2-1./2
inches, and is insulated to within 1 / 10 ofaninch ofits tip .
This insulation reduces the chance of creating an
inadvertent short circuit while u sing the probes in their
extended configuration. Although the Υ8140 test leads
are intended for measuring vo ltages, they may also be
used for measuring low currents .
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600-6

Table 600-1. Probe Accessories Specifications

80Τ-Η TOUCH-HOLD PROBE
Voltage Ratings
TIP TO COMMON

	

. . . . . . . . . . . . . . . . . . . 1000V do or peak ac maximum
COMMON TO GROUND . . . . . . . . . . . . . 60V do or 42V peak ac maximum

Input Capacitance . . . . . . . . . . . . . . . . . . . . . 150 pF maximum
Lead Resistance . . . . . . . . . . . . . . . . . . . . . . . 0.50 maximum

80T-150C AND SOT-150F TEMPERATURE PROBES
Range (°C/°F) . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50°C to +150°C/-58° F to 302°F
Accuracy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . f1°C (1 .8°F) from 0°C to 100°C, decreasing linearly to t3°C (5.4°F)

at -50° C and +150°C
Sensitivity . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 mV dc/°C or ° F
Resolution . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.1°C or 0.1°F recommended maximum
Voltage Standoff . . . . . . . . . . . . . . . . . . . . . . . 350V do or peak ac
Power . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I nternal disposable battery ; 1 .000 hours of continuous use

80 Ι -600 CURRENT TRANSFORMER
Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 to 600Α ac
Accuracy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . t3%

Frequency Response . . . . . . . . . . . . . . . . . . . 30 Hz to 1 kHz, 10 kHz typical
D ivision Ratio . . . . . . . . . . . . . . . . . . . . . . . . . 1000:1
Working Voltage . . . . . . . . . . . . . . . . . . . . . . . 750V ιms maximum
Insulation Dielectric Withstand Voltage

	

. 5 kV
MaxImum Conductor Size . . . . . . . . . . . . . . 2-inch diameter

80J-10 CURRENT SHUNT
Shunt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 amps at 100 mV
Accuracy (18°C to 28°C)

DC TO 10 KHZ . . . . . . . . . . . . . . . . . . . . . . ±0.25%
10 KHZ-100 KHZ

	

. . . . . . . . . . . . . . . . . . . . R ising to 1 dB at 100 kHz typical
Temperature Coefficient

	

. . . . . . . . . . . . . . . 0.005%/°C
Inductance . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8.3 ηΗ in series ω/0.01Ω shunt
Overload . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Up to one minute at 20Α with α 1/4 duty cycle for recovery

after currents between 10Α and 20Α
Connects to . . . . . . . . . . . . . . . . . . . . . . . . . . . 3/4 inch center banana jacks
Connectors . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-way binding posts (red and black)

80Κ-6 HIGH VOLTAGE PROBE
Voltage Range . . . . . . . . . . . . . . . . . . . . . . . . . 0 to 6 kV, do or peak ac
Input Impedance . . . . . . . . . . . . . . . . . . . . . . . 75 ΜΠ (nominal)
Division Ratio . . . . . . . . . . . . . . . . . . . . . . . . . 1000:1
Accuracy
DC TO 500 HZ

	

. . . . . . . . . . . . . . . . . . . . . . ±1%
500 HZ TO 1 KHZ

	

. . . . . . . . . . . . . . . . . . . f2%
ABOVE 1 KHZ . . . . . . . . . . . . . . . . . . . . . . . Output reading falls. Typically, 30ο/ο at 10 kHz.

80Κ-40 HIGH VOLTAGE PROBE
Voltage Range . . . . . . . . . . . . . . . . . . . . . . . . . 1 kV to 40 kV do or peak ac, 28 kV rms ac
Input Resistance . . . . . . . . . . . . . . . . . . . . . . . 1000 MO
Div ision Ratio . . . . . . . . . . . . . . . . . . . . . . ., . 1000:1
Accuracy Dc (overall) . . . . . . . . . . . . . . . . . . 20 kV to 30 kV t2% (calibrated at 25 kV)
UPPER LIMIT

	

. . . . . . . . . . . . . . . . . . . . . . . Changes linearly from 2% at 30 kV to 4% at 40 kV
LOWER LIMIT . . . . . . . . . . . . . . . . . . . . . . . Changes linearly from 2% at 20 kV to 4% at 1 kV

Accuracy Ac (Overall) . . . . . . . . . . . . . . . . . . t5% at 60 Hz
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83RF HIGH FREQUENCY PROBE
AC-to-DC Ratio . . . . . . . . . . . . . . . . . . . . . . . . 1 :1
Ratio Accuracy (at 1 MHz and loaded
with 10 ΜΩ)
ABOVE 1V . . . . . . . . . . . . . . . . . . . . . . . . . . t1 dB
BELOW 1 V

	

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

	

±1 .5 dB
Frequency Response (Relative to 1 MHz)

	

100 kHz to 100 MHz t 1 dB
Extended Frequency Response . . . . . . . . . U seful 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 α sine wave

Voltage Range . . . . . . . . . . . . . . . . . . . . . . . . . 0.25 to 30V rms
Maximum Input Voltage . . . . . . . . . . . . . . . . 30V rms, 200V do
Input Capacitance . . . . . . . . . . . . . . . . . . . . . Approximately 3 pF
Temperature Range
OPERATING . . . . . . . . . . . . . . . . . . . . . . . . +10°C to +35°C
STORAGE . . . . . . . . . . . . . . . . . . . . . . . . . . . . .40°C to +75°C

Humidity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . <90ο/ο R.H .
Output Connector . . . . . . . . . . . . . . . . . . . . . Fits standard 0.75-inch dual banana connectors
Accessory . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BNC to Probe Adapter, P/N 574756

85RF HIGH FREQUENCY PROBE
AC-to-DC Ratio . . . . . . . . . . . . . . . . . . . . . . . . 1 :1
Ratio Accuracy (At 1 MHz and loaded
with 10 ΜΩ )
ABOVE 0.SV . . . . . . . . . . . . . . . . . . . . . . . . . ±0.5 dB
BELOW 0.5V

	

. . . . . . . . . . . . . . . . . . . . . . . . ±1 .0 dB
Frequency Response (Relative to 1 MHz)

	

100 kHz to 100 MHz ±.5 dB
'100 MHz to200MHz±1 .0dB
'200 MHz to 500 MHz ±3.0 dB
'Referred to high and low inputs at probe tip.

Extended Frequency Response . . . . . . . . . Useful for relative readings from 20 kHz to 700 MHz
Response

	

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . Responds to the peak value of an input and is calibrated to read rms
value of α sine wave

Voltage Range . . . . . . . . . . . . . . . . . . . . . . . . . 0.25 to 30V rms
Maximum Input Voltage . . . . . . . . . . . . . . . . 30V rms, 200V do
Input Capacitance . . . . . . . . . . . . . . . . . . . . . Approximately 3 pF
Temperature Range
OPERATING

	

. . . . . . . . . . . . . . . . . . . . . . . . +10°C to +35°C
STORAGE . . . . . . . . . . . . . . . . . . . . . . . . . . . -40°C to +75°C

Humidity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . <90% R.H .
Output Connector

	

. . . . . . . . . . . . . . . . . . . . . Fits standard 0.75-inch dual banana connectors
Accessory . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BNC to Probe Adaoter, P/N 574756

Υ8100 DC/AC CURRENT PROBE
Ranges . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20Α ac o r do

200A ac or dc
Rated Output . . . . . . . . . . . . . . . . . . . . . . . . . . 2V at full range
Accuracy
DC TO 200 HZ

	

. . . . . . . . . . . . . . . . . . . . . . t2°/ο of range
200 HZ TO 1 KHZ

	

. . . . . . . . . . . . . . . . . . . <100Α add t3°/ο reading
>100Α add t6°/ο reading

Calibration Cycle . . . . . . . . . . . . . . . . . . . . . . 1 year
Frequency Response . . . . . . . . . . . . . . . . . . . do to 1 .0 kHz
Recommended Load . . . . . . . . . . . . . . . . . . . ;?G.0 kΩ
Temperature Range . . . . . . . . . . . . . . . . . . . . +15°C to +35°C; for specified accuracy -10°C to +50°C; storage

and operation at reduced accuracy .
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ACCESSORIES
PROBE ACCESSORIES

Table 600-1. Probe Accessories Specifications (cont)

Heating Limitation . . . . . . . . . . . . .
.
. . . . . . . . Prolonged o peration above 200Α ac or 1 kHz can cause damage to

the Y81 00 .
Working Voltage R ating . . . . . . . . . . . . . . . . Core to output; 600V do or 480V ac maxi mum output to ground;

42V do or 30V ac
Aperture Size . . . . . . . . . . . . . . . . . . . . . . . . . . 3/4-inch (19 mm) diameter
Size-Ove rall . . . . . . . . . . . . . . . . . . . . . . . . . . . 9" χ4-1/2"χ 1-7/16" (230 mm χ 115 χ 37 mm)
Weight . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14 ounces (0.4 kg), with batte ries
Power . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Four AA cells
Battery Life . . . . . . . . . . . . . . . . . . . . . . . . . . . . Alkaline 20 hours continuous

Υ8101 AC CURRENT TRANSFORMER
C urrent Range . . . . . . . . . . . . . . . . . . . . . . . . . 2A to 150A
ACCURACY, (48 Hz to 10 kHz) . . . . . . . . . ±2%, 10A to 150A

±8%, 2A to 1 OA
Division Ratio . . . . . . . . . . . . . . . . . . . . . . . . . 1000:1
Working Voltage . . . . . . . . . . . . . . . . . . . . . . . 300V ac rms maximum
Insulation Dielectric Wit hstand Voltage

	

. 3 kV rms
Maximum conductor Size

	

. . . . . . . . . . . . . . 7/16-inch (1 .11 cm)



601-1 . INTRODUCTION

60 Ι -2 . The Option 8050Α-01 re places the standard
8050Αpower supply with αpower supply that will operate
from either rechargeab le batteries or line power. If the
batteries are fully charged, your 8050Αwi ll operate for 10
hou rs (typical) before the batteries must be recharged.

601-3. SPECIFICATIONS

601-4.

	

The spec ifications for the 8050Α-01 are given in
Table 601-1 . All other specifications are equiva lent to
those given for the 8050Α in Section 1 of this manual .

601-5. OPERATION

WARNING

DO NOT OPERATE YOUR 8050Α-01 WITH
ΤΗΕ BATTERIES REMOVED.

601-6.

	

Operat ion of an 8050Α-01 differs in two respects
from operat ion of α standard 8050Α- battery charging
and the BT annunciator on the display. When the BT

-01 Optio n
Rech argeable B attery O ption

Table 601-1. BOSOA-01 Specifications

annunciator appears, on the display during operat ion,
measuremen t accuracymay dete riorate beyond the limits
specked in Section 1 . If the BT annunciator appears and
you st ill need to make additional measuremen ts before
recharging, set the POWER sw itch to the OFF position
for α couple of minu tes, then set thePOWER switch back
to theON pos ition . If the BT annunciator does not appear
immed iately, you have at least two minutes of in-
specificat ion operation . If the BT annunciator appears
immed iately after the POWER sw itch is set back to the
ON posi t ion , none of the measurements should be
accepted as being within the specked limits .. Normally,
when the BT annunciator appears, recharge the batteries
as soon as possible.

601-7.

	

To recharge the batteries, connect the 8050Α-01
to line power and set the POWER switch to the OFF
pos i t ion . If the POWER switch is set to theON pos i t ion ,
the batteries receive α reduced charge that is sufficient to
maintain theircharge level bu t insufficient to charge the
batteries to α higher leve l .

8050Α-01 BATTERY OPTION :

BATTERI ES: TYPE: NiCAD
OPERATING TIME: 10 hours, typical
RECHARGE TIME : (with POWER switch in OFF position) : 14 hours for full charge

POWER CONSUMPTION:

	

6Wmax.

LINE VOLTAGE:

	

90-264V, 47-440 Hz, field changeable

STANDARDS :

	

I EC 348: Protection Class 1 when operated from su pply mains
Protection Class 2 when operated from internal batte ries

601-1



OPTIONS
RECHARGEABLE BATTERY (-01 OPTION)

601-8. THEORY OF OPERATION
60 ί-9 . The theory of o peration of the 8050Α-0 ί is
illust rated by the main pcb schematic in Sect ion 7. The
battery powe r supply (s shown below the standard power
supply on Sheet 1 of the schemat ic. The 8050A-0I can be
used with l ine vo ltage from 90V to 264V, 47 to 440 Hz .
(To se lect the proper line voltage configurat ion, refer to
the 8050Α-01 AC Lin e Voltage procedur e, given later in
this subsect ion .) Fuse F3 prov ides protect ion for the
power supply. Line power inpu t is rectified, filtered, and
regulated. The output of the power supply acts as a
current source for the battery. Thebattery determines the
vo ltage level into the power converter. Do not operate the
8050Α-01 with the batteryremoved . Thepower converter
uses the flyback transforme r technique to deve lop severa l
output vo ltages so that +13V, -10V, +6V, and -5V (with
respect to power supply common) are availab le.

609-10. W hen the battery vo ltage drops be low
approximately 4V, the BT annunciator appears in the
display .

601-11 . MAINTENANCE

6.

	

R ep lace the batteries (and b lotting papers) with
new Fluke battery assembl ies .

7.

	

Reconnect the battery cases to the Main PCB
Assembly .

8.

	

Con nect the battery wires to their appropriate
p ins on themain pcb, wi th red to + andblack to

9.

	

Reinstall the instrument in its case .

601-14 .

	

Fuse Replacement

601-15.

	

Use the fo llowing procedure to replace the main
powe r fuse, F3:

1 . Complete the Ca libration Access procedure
given in Section 4 of this manual.

2.

	

F3 is located immediately in fron t of the power
receptac le.

α . For 100V and 120V instrumen ts, replace
F3 with α 1 / 16Α, 250V, type MDL fuse.

b.

	

For 240V instruments, replace F3 wi th α
1/32A, 250V, type MDL fuse.

8050Α-01 Line Voltage Selection

Use the fo llowing procedure to change the
g ac lin e vo ltage on the 8050Α-01 :

Complete the Calibration Access procedure
given in Sect ion 4 of thismanual.

Locate the ac line se lection ho les on the Main
PCB Assembly. (The white wire from the
power receptacle wi ll be soldered in one of the
holes .)

Relocate the white wire (from the power
receptac le) to the pcb hole labe led with the
intended vo ltage .

Reinstall the case and relabe l the ac line vo ltage
designat ion on the decal at the bottom of the
instrument.

LIST OF REPLACEABLE PARTS

Tables 601-2 and 601-3 list replaceab le parts for
Α-01 . Figures 601-1 and 601-2 are the component
diagrams for the 8050Α-01.

WARNING

THESE SERVICING INSTRUCTIONS ARE
FOR USE BY QUAL I FIED PERSONNEL
ONLY. TO AVOID ELECTRICAL SHOCK, DO 601-16.
NOT PERFORM ANY SERVICING OTHER
THAN THAT CO NTAI NE D IN ΤΗΕ

601-17 .

OPERATING INSTRUCTIONS UNLESS YOU
ARE QUALIFIED TO 00 SO.

operatin

1.

601-12. Battery Replacement
601-13 . Use the following procedure for removing and 2.
replacing batteries:

1. Complete the Calibrat ion Access procedure
given in Section 4 of this manua l.

3.

2. Turn the instrument ups ide down .

3. Unplug the red and black battery wires, for 4.
both battery packs, from the pcb pins.

4. Apply pressure to the front and rear sidesof the
battery cases to disconnect the cases from the 601-18 .
Main PCB Assembly. 601-19.

the 805
5. Remove the blotting papers. location



Table 601-2 . 80SOA-01 F inal Assemb ly

Ν
0
Τ

OPTIONS
RECHARGEABLE BATTERY (-01 OPTION)

601-3

REF
DES

DESCRIPTION

9050Α FINAL ASSEMBLY
WITH BATTERY OPTION

I

FLUKE
S ΝΟ Κ

8050Α

Ι
MFG I
SPLY
CODE

WITH BATTERY OPTION -01

TOT
QTY

REC
QTY

FIGURE 601-1 (805ΟΑ-01)

Α1 MAIN PCB ASSEMBLY 1

871,872 BATTERY, WIRED SET 487975 89536 487975 2
F 1 FUSE, FAST-ACT, 2Α 376582 71400 AGX-2 1 S

FOR EUROPEAN USAGE USE ΡΜ 460972 89536 460972
F2 FUSE, FIBRE , 3Α, 600V 475004 71400 BBS-3 1 S
F3 FUSE. SI.D-BLO, 1/16Α 163030 71400 MDL1-16 1 5

FOR EUROPEAN USAGΣ USE 1/32A, 3X20M
240V. REPLACE FUSE CLIPS WITH RISE.
RELOCATE WHITE WIRE IN 240V HOLE.

Ν1 SCREW, ΡΜ , 6-32 Χ 1/4 385401 73734 19042 5
Η2 SCREW, ΡΙΡ , 6-32 Χ 1/2 320051 89536 320051 2

Η3 SCREW, RHP, 4-40 Χ 114 256156 89536 256156 5
Η4 SCREW, TFD-FORMING, 5/20 Χ 5/16 494641 89536 494641 4
Η5 SCREW, SΕMS, 6-32 Χ 1/4 178533 89536 178533 3
Ν6 SCREW. ΡΗΡ , 6/32 Χ 3/8 288266 89536 288266 2
Η7 WASHER, ϋ6 FLAT 340505 89536 340505 2

J1 CABLE, DISPLAY INTERCO r NECT 507723 89336 307723 1
LCD1 DISPLAY, LIQUID CRYSTAL 307673 89536 507673 1 1
ΜΡ 1 BEZEL, LCD 479642 89536 479642 1
ΜΡ2 BRACΚET, LCD 471730 89536 471730 1
ΜΡ3 BUTTON . SWITCH (FUNCTION) 425900 89336 425900 4

ΜΡ4 BUTTON, SWITCH (GREEN) 510271 89536 510271 1
ΜΡ5 BUTTON, GRAY (OFFSET) 510164 89536 510164 1
ΜΡ6 BUTTON, SWITCH (RΑΝGΕ) 426759 89536 426759 6
ΜΡ7 DECAL, CSA 525527 89536 525327 1
ΜΡΒ CDHhECTOR, ELASTOMERIC 453092 89536 453092 1

ΜΡ9 FUSE HOLDER ASSEMBLY 316039 89536 516039 1
TO ORDER FUSE HOLDER CAP ONLY, SEE ΜΡ12
FOR EUROPEAN USAGE USE ΡΜ 537076 89536 537076

ΜΡ10 ΙΝSΕRΤ. SILICONΕ 525139 89536 525139 2
ΜΡ11 INSULATION 495044 89536 495044 1

Ι1Ρ12 CAP, FUSEHOLDER 1
(FOR SEPARATE ORDER) TO ORDER
COMPLETE ASSIEMBLY, SEE 11P9 P/N.

ΜΡ13 DECAL, DISC (ON HANDLE) 478248 89536 478248 2
ΜΡ14 PANEL, FRONT . 510156 89536 510156 1

MPIS RECEPTACLΣ # AC 471029 89536 471029 1
ΜΡ 16 RETAINER# FLEX 510198 89536 510198 2
ΓΡ17 SHIELD, INSULATOR 516021 89536 516021 1
ΜΡ 18 SHIELD, MAIN 510172 89536 510172 1
MP 19 SHIELD, TOP 310100 89536 510190 1

ΜΡ20 INSULATOR 50196 89536 523196 1
ΜΡ21 DECAL, FRONT PANEL 508465 89536 508465 1
ΜΡ22 CASE, EXTERIOR PLASTIC 47W08 89536 478008 1
ΜΡ23 ΗΑΝρΙ . Σ, MOLDED 330092 89536 330092 1
ΜΡ24 DECAL. SPECIFICATION 507665 89536 507"5 1

ΜΡ25 TEST LEAD W/PROBE(Υ8132) 516666 89536 316666 1
ΜΡ26 LABEL, "Caution" 534487 Μ36 534487 1
ΜΡ27 PAD, BATTERY ΑΘSΟRΒΑΝΤ 483610 89536 483610 2 2
Μ13 28 RETAINER, BATTERY 471052 89536 471032 2
rΙΡ29 GRO TET (USED IN SHIPMENT) 501593 89536 501593 1

ΜΡ30 DECAL, FACTORY MUTUAL 524611 89536 524611 1
1113 31 JUMPER ASSY. (FOR U5) 537514 89536 557314 1 1
ΜΡ32 JUMPER ASSY. (FOR U33) 337= 89536 337= 1 1
ΜΡ33 80Χ. UNIT SHIPMENT 697821 89536 697821 1
ΜΡ34 BOX LINER 72310 89536 7231= 1

μ l LΙλΕ CORD 343773 89536 343723 1
Till INSTRUCTION MANUAL (8050Α ) 330907 89536 530907 ι

RECOMIME DΦ SPARE PARTS KIT (8050Α) 533919 89536 333919 AR



OPTIONS
RECHARGEABLE BATTERY (-01 OPTION)
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Figure 601-1 . 80ΒΟΑ-01 Final Assembly
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OPTIONS
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CAUTION
®SUBJECT TO DAMAGE BY

STATIC ELECTRICITY
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Figure 601-1. 8050Α-01 Final Assembly (cont)



Table 601-3 . Α 1 M ain PCB Assembly

OPTIONS
RECHARGEABLE BATTERY (-01 OPTION)

601-7

REF
DES

Α1

DESCR I P TION

MAIN PCB ASSEMBLY
F IGURE 601-2 (8050Α-4011ΑΑΙ )

I

FLUKE

S ΚNO. Ι

MFG I
SPLY
COOS

WM BATTERY OPTION -01

TOT
QTY

Ό
QTY
IRECI

Τ

1
2

C1 CAP , VAR, 1-".23 PF . 2000V 218206 72Μ 530-000 2
C2 CAP , VAR , 1-5-0.25 PF, 2000V 218206 7Ζ982 530-000 REF

ρ CAP , MICA, 120 PF +/-5Χ. 500V 148486 72136 OM15F121J 2
C4 CAP , MICA, 120 PF +/-5Χ, 500V 1418486 72136 DM15F121J REF
C5 CAP , MICA, 1800 PF +/-5Χ. 500V 148353 89536 148353 1
C6 CAP , ΡΟLΥΡRΟΡ , 10 OF +/-10Χ, 100V 446781 89536 446781 1
C7 CAP, ΡOLYEST. 1.0 OF +/-10Χ. 100V 4478Φ 37445 C29 WWΑΙΜ 1

C8 CAP , TA, 10 OF +/-20Χ, 15V 193623 56289 1960106Χ0015Α1 4
C9 CAP , POLYPROP, .22 LF +/-10Χ. 100V 446799 89536 446799 1
C10 CAP, POLYESTER, .022 LF +/-10Χ, 1000V 448183 52763 MKT. 1822 322/10 1
C11 CAP , MYLAR , .047 IF +/-10Χ. 250V 162008 73443 C280ΓΙΑΕ/Α47Κ 2
C12 CAP , ELECT, 470 OF -10/+75Χ, 16V 501510 89536 501510 2

C13 CAP, ELECT, 470 I F -10/+752, 16V 501510 89536 501510 REF
C14 CAP , TA, 10 lF +/-20Χ. 15V 193623 56289 -196D106Χ0015Α1 REF
C15 CAP, 7Α, 22 LIF +/-20Χ. 15V 423012 56289 196ΟΖΖ6ΧΟ013ΚΑ1 1
C20 CAP , ELECT, 2.2 LF +/-20Χ, 50V 6148β 89536 614875 1
C21 CAP, ELECT, 220 LF -10/+75Χ, 16V 435990 89536 433990 2

C22 CAP , ELECT, 470 IF -10/751. 16V 501510 89536 501510 1
C23 CAP , ELECT. 2200 I F -10/+75Χ, 16V 474981 89536 474981 1
C25 CAP , CΣR, 1000 PF +/-20Χ. 100V 149153 56289 C0238101FI03M 3
C26 CAP , CER, 1000 PF +/-20Χ. 100Υ 149153 5δ289 C0238101F103M REF
C27 CAP , ΤΑ . 2.2 LF +/-20Χ, 20V 161927 56789 1960226ΧΟ020ΗΑ1 1

C28 CAP , POLYPROP, .047 1F +/-10Χ. 100V 446773 89336 446773 1
C29 CAP , MICA* 180 PF +/-5Χ. 500V 148460 72136 DM15FISIJ 1
C30 CAP, MICA, 68 PF +Ν5Χ, 50W 148510 72136 DM15F680J 1
ρ1 CAP, MYLAR, .0Φ IF +/-102 250V 162008 73445 C280rΑΕ/ΑΦΚ REF
C32 CAP, CERAMIC, 1000 PF +/-10Χ, 500V 357806 56289 C0168102G-102Κ 3

ρ3 CAP , TA, 10 LF +/-20Χ, 13V 193623 56289 196D106Χ0015Α1 REF
ρ4 CAP , EL.ECT, 47 I F -10/+75Χ, 16V 436006 89536 436006 1
C35 CAP , CERAMIC. 1000 PF +/-10Χ. 500V 357806 56289 C0168102G-10ΖΚ REF
C36 CAP , CERAMIC, 1000 PF +/-10Χ, 500V 357806 56289 C0168102G-10ΖΚ REF
C37 CAP, CER, .025 IF +i-2οΧ. 100V 168433 56299 C0238101Η2s3Μ 1

C38 CAP , ELECT, 47 OF +/-20Χ, 10V 613984 89536 613984 2
C39 CAP . ELECT, 47 IF +/-20Χ. 10V 613984 69536 613984 REF
C40 CAP , MICA, 330 PF +/-3Χ. ROW 148445 72136 DMISF331J 1
C41 CAP , ELECT, 10 LF +/-20Χ, 16V 614859 89536 614939 2
C42 CAP , TAP 10 IF +/-ΖΟΧ, 15V 193623 56289 196D I06X0015A1 REF

C43 CAP . CER , 1000 PF +/-20Χ. 100V 149153 56299 C0236101F103M REF
C44 CAP . ΕLECT o 10 LF +/-20Χ. 16V 614859 89536 614M REF
CL1 DIODE. FED. CURRENT REG Ι ATOR 39'.1454 07910 TCR5Ζ90 1 1
CR1 DIODE . SI, RECTIFIER , Ζ AMP, 50 VOLT 347539 14099 1Ν5400 1 1
CR2 DIODE, 51, LO-CΑΡ/LO-LEAs( 349177 07263 FD7223 3 1

CR3 DIODE, SI, LO-CAP/LO-LEAK 348177 07263 FD7223 REF
CR4 DIODE, RECTIFIER 343491 01295 1Ν4002 1 1
CR5.CR6 DIODE. SI, HI-SPEED SWITCHING 203323 07910 1Ν4449 2 1
CR 12 DIODE, SI, L.0-CAP/LΟ-LEΑΚ 349177 07263 FD7223 REF
DS1 DIODE. LIGHT-EMITTING (LED) RED 4Ζ9Μ 12040 NL55053 1 1

ΜΡ1 SPRΣNG# COMPRESSION COIL 422824 83353 C0240-026-0500-5 1
11Ρ2 SUPPORT, HYBRID (Τ0 U32) 515635 89536 515635 2
Μ133 CLIP, FUSE 485219 91833 3529 2
ΓΡ4 HOUSING, LED (Η/DSI) 3=43 89536 5=43 1
ΓΡ5 ΗΕΑΤSΙΝΚ, (W/U26) 473785 89536 473785 1

ΜΡ6 SUPPORT, RESISTOR 345079 89536 345079 1
t 137 CLIP,

COMPONENT
316890 89536 516890 2

ΓΡ8 SPACER , SWAGED 30154 89536 50154 4
ΜΡ9 SPACER , STANDOFF 295Μ 89536 283Μ 2
ΜΡ31 JUMPER Α55Υ (FOR U5) 4178" Μ07Ζ CA-055TSD 1

ΜΡ32 JUMPER ASSY (FOR U33) 417311 30035 SS-109-1-04 1
81 XSTR. SI . MPH 218396 89536 218396 3 1
82 XSTR. SI. MPH 218396 89536 218396 REF
83 XSTR. SI . ΝΡΝ (ΜΕΤΑΙ 3Ζ9698 89536 329698 1 1
84 XSTR . SIP ΡΝΡ 225597 07263 2N4250 2 1
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Table 601-3 . Α 1 Main PCB Assembly (cont)

REF
DES

DESCRIPTION
FLUKE
STOCK

ΝΟ.

MFG
SPLY MFG PART ΝΟ .
CODE

TOT
QTY

REC 0
QTY Τ

85 XSTR, SI. ΡΝΡ 340026 04713 1`ΡS6563 1 1
86 Χ5ΤΚ . S1. MPH, ΡΟΝΕR 477331 04713 MDS01Α 1 1
87 XSTR . FΕΤ 370072 895α6 370072 2 1
88 XSTR , FET 370072 89536 370072 REF
010 XSTR. SI. ΡΙ Ρ 195974 04713 2Η3906 2 1

811 XSTR. SI . ΡΝΡ 195974 04713 2Ν3906 REF
812 XSTR . SI , ΝΡΝ 168726

0895367263
S19254 1 1

814 XSTR. SI . ΡΝΡ 380394 380374 3
1815 XSTR . SI . ΡΝΡ 380394 89536 380394 REF

016 XS7R . SI . ΡΝΡ 215599 07263 2Η4250 REF

817 XSTR. 5Ι. ΡΝΡ 380394 89536 380394 REF
818 XSTR . SI . MPH 218396 89536 218396 REF
819 XSTR . FET. DUAL H-CHANNEL 419283 89536 419283 1 1
RI RES, COP, 100Κ +I-10X4 1Ν 109397 01121 681041 1
R2 RES. ΝΝ . 1000 +/-10Χ. 2Ν 474080 89536 474080 1

R3 RES, MTL. FILM, 1000 +/-η, 1/10Ν 514265 89536 314265 1
RS RES . CER, 100Κ +/-10Χ. 1/2Ν 529099 895U 529099 1
R6 RES, VAR, 100 +/-10Χ. 1/2W 529115 89536 529115 1 1
R7 RES . VAR, CER. 1Κ +/-10Χ. 1/2Ν 513259 89536 313259 1 1
R8 RES. COrIP, 220Κ +/-10Χ. 2Ν 110197 01121 ΗΒ1011 1

R11 RES, VAR, CΣΑ , 500 +/-10Χ. 1/2Ν 447730 89536 447730 1 1
R12 RES, CERMET. 200 +/-102. 1/2Ν 474973 89536 474773 1
R13 RES, RTL. FIL M, 80.6Κ +/-1Χ. 1/8Ν 281121 91637 CtF358062F 1
R14 RES, DEP. CAR, 1Μ +/-5Χ. 1/4Ν 348987 80031 C11251-4-5131Μ 4
R 15 RES. DEP. CAR, 20 +/-5Χ. 1/4Ν 442202 80031 CR251-4-'9ΡΖΟΕ 2

R 16 RES. RTL. FIL1. 900 +/-0.1Χ. 1/8Ν 4δ198Β 91637 Ct'F55901 1
R 17 RES, MTL. FILM 90 +/-0.1Χ. 1/8Ν 461970 91637 CTF35902 1
R18 RES. WW, 9 +/-.15Χ. 1Ν 461962 895U 461962 1
R19 RΣ5, COW, 100Κ +/-5Χ. 2Ν 28505Β 89536 285Μ 1
R20 RES, COW, Ζ.2Μ +/-10Χ. 1/2Ν 108225 895U 285056 1

R21 RES . COMP, 22Μ +/-5Χ. Ι/4Ν 221986 01121 C82265 1
R23 RES, 00. CAR, 100 +/-SX. 114W 348771 80031 CR251-4-W100Ε 2
R24 RES, C0rF, 4.7Μ +/-5Χ. 114Ν 220046 01121 ε84755 4
R25 RES, DEP . CAR, 12 +/-5Χ. 1/4Ν 442178 80031 CR251-4-5ΡΙ2Σ 1
R26 RES, DEP. CAR, 9.1 +/-5Χ, 1/4Ν 441303 80031 CΑ25 Ι-4-5Ρ9ΕΙ 1

R27 RES. COMP , 10 +/-10Χ, 1/2Ν 108092 01121 ΕΒ1001 1
R28 Rβ, DEP . CAR. 1Κ +/-5Χ, 1/4Ν 343426 80031 CR251-4-5ΑiΚ 1
R29 RES. VAR, 1Μ +/-10Χ. 1/2Ν 485052 89536 485052 1 1
R30 RES. DEP. CAR. ΦΟΚ +/-5Χ. 1/4Ν 342ό34 80031 εR251-4-5ΡΦΟΚ 1
R31 RES. COMP , 470 +/-10Χ, 1/2Ν 108413 01121 E94711 1

R32 RES, DΦ.CAR, 111 +/-5Χ. 114Ν 348W 80031 CΑ251-4-5ΡlΜ REF
R33 RES, DEP. CAR, 1Μ +/-5Χ. 114Ν 348Μ 80031 CR251-4-5Α11 REF
R35 Rβ, HTL. FILM, 59Κ +/-1Χ. 1/8Ν 261677 91637 C1F555902F 1
R36 RES . DEP. CAR, 15Κ +/-5Χ. 1/4Ν 3Α804 90031 CR251-4-513151( 2
R37 RES, COMP, 4.7Μ +/-5Χ, 1/4W 220046 01121 C84M REF

R38 RES, DEP. CAR. 15Κ +/-=, 1/4Ν 348854 80031 CR251-4-5Ρ15Κ REF
Α39 RES, 1`Π'L. FILM. 232Fί +/-1Χ. 1/8Ν 276618 91637 C1F552323 1
R40 RES . DEP. CAR, 680 +/-5Χ. 1/4Ν 368779 80031 CR251-4-5Ρ680Ε 1
R42 RES, ΟΣΡ. CAR. 27Κ +/--5X, 114W 441501 80031 CRΖ1-4-51327K 1
R43 RES. DEP. CAR . 75% +/-5Χ, 1/8Ν 4425Ζ5 80Ο31 εR251-4-5ρ750Κ 1

R44 RES, DEP. CAR . 100 +/-SΧ, 1/4Ν 3487-/1 80031 CR251-4-51010015 REF
R45 RES, COOP , 4.7Μ +/-5Χ. 1/4Ν 220046 01121 C84755 REF
Rob RES, FXD, 27Κ +/-5Χ. 114W 441501 80031 CR251-4-JJP27Κ 1
RΦ RES. DEP . CAR. 8.2Κ +/-5Χ. 1/4Ν 441673 80031 CR251-4---!5 P8K2 1
R48 RES. DEP . CAR. 15Κ +/-5Χ, 1/4Ν 348854 80031 CR25 Ι-4-51315Κ REF

R49 RES, DEP. CAR, 27Κ +/-5Χ, 114Ν 441501 80031 CR251-4-513271( 1
RS1 RES . DEP. CAR, 20 +/-=. 114Ν 442202 80031 CR251-4-5ΡΖΟΕ REF
R52 RES . CAP, 471 +/-101, 1/2Ν 146415 89536 14641,5 1
R53 RES, COMP. 4 .71`1 +/-5Χ. 1/4Ν 220046 01121 CΒΦ55 REF
R54 RES, VD. CAR. 1Μ +/-SX, 114Ν 348987 80031 CR251-4-PIΜ REF

R55 RES, DEP. CAR, ΦΟΚ +/-3Χ, 1/4Ν 342634 80031 CR251-4-5ρΦ0Κ 1
R56 RES. CAR. DEP, 1 +/-= 1/4Ν 357665 80031 C11251-4-3ΡΙΕ 1
RT1 TFERMISTOR 446W 50157 1Ν8102200 1
RV1 VARΙSTOR 447672 09214 V430<1Α7 3
RV2 VAR ΙSTOR 447672 09214 V43OrIA7 REF



Table 601-3. Α 1 Main PCB Assembly (con t)

O PTIONS
R ECHARGEABLE BATTERY (-01 OPTION)

1

	

Please be aιwre of voltage changes.
2

	

Certain components sag not be
used therefore may not be insta lled.

3

	

U1 . ΡΜ 510941 say be used 1η p lace
of P/N 501020.

4

	

U2 Ρ/Ν 510834 say be used in place
of P/N 512905.

601-9

REF
O ES

DESCR I P TION Ι
FLUKE
SNOOCK Ι

MFG I
SPLY
CODE

TOT
ΟΤΥ

IRECI Ό
QTY

Έ

RV3 VARΙSTOR 447672 09214 V430MA7 REF
S1-S10 SWITCH ASSEMBLY 307707 89536 507707 1
Si l SWITCH 473736 89536 473736 2
S12 SWITCH 473736 89536 473736 REF
Τ2 TRAλ"I'ER . (BATTERY MODEL ) 5744W 09536 5144W 1

Τ3 XFtR . DC-OC (BATTERY MODEL) 614123 89536 614123 1
ΤΡ1-5 TERMINAL PINS 3794Μ 89536 379438 12
ΤΡ7-13
U I RESISTOR NETWORK 501080 89536 501080 1 1 3
U2 RESISTOR NETWORK 512905 895Μ 512905 1 1 4

U3 RESISTOR NETWORK 513556 89536 513556 1 1
U4 RESISTOR NETWORK 513580 89536 513580 1 1
U5 RESISTOR ΝΕΤΙλΟRΚ 519736 89536 519736 1 1
U6 IC. RES. 2-RESISTOR SHUNT 461491 89536 461491 1 1
U7 IC. OP-AMP, DUAL. COMPENSATED, 8- PIN D IP 418566 18324 LΓΑ59Ν/CR39W Ζ 1

U8 IC. OP-W, DUAL. CΟΜΕΝSΑΤΦ, 8-PIN D IP 416566 18324 LJI359H/CR3999 REF
U9 IC. L.OU POWER, DUAL VOLTAGE COΓIPARΑ70R 478354 01295 LM393N 2 1
U10® IC. C-MOS. LIQUID-CRYSTAL 4--SEGMENT 453Μ 027'35 Cα405ΦΕ 3 1
Ull® IC. C-ΜΟS. LIQUID-CRYSTAL 4-SEGMENT 453225 02735 Φ4054ΒΕ REF
U120 IC. C-MOS. LIQUID-CRYSTAL DSPLY DRIVERS 507376 02735 CD4056ΒΕ 4 1

U130 IC. C-MOS. LIQU ID-CRYSTAL OSPLY DRIVERS 507376 02735 Φ40568Ε REF
U140 IC, C-f1OS. LIQUID-CRYSTAL DSPLY DRIVERS 507376 02733 CD40568Ε REF
U150 IC. C-Ι10S. LIQUID-RYSTAL DSPLY DRIVERS 507376 02735 Μ405βΒΕ REF
U160 IC. C-f10S. LIQUID-CRYSTAL 4-SEGMENT 453225 02735 CD40548Ε REF
U21 IC. OPERATIONAL AMP. (80504-4504) 609883 69536 609883 2 1

U220 IC. C-MOS. QUAD BILATERAL SWITCH, 14-PIN 363838 12040 Λβ616ΑΝ 1 1
U23 IC. OPERATIONAL AMP. (Β050Α-4504) 6098Μ 89536 609883 REF
U26 VOLTAGE REGULATOR 473793 89536 473793 1 1
U27 RESISTOR NETWORK 313598 89536 513598 1 1
U28 RECTIF IER BRIDGE 418= 83003 VM06 Ζ 1

U30 RECTIFIER BRIDGE 418= 83003 VM08 REF
U31 IC. LOU POWER, DUAL VOLTAGE CΟΓΡΑRΑΤΟR 478354 01295 LJW3N REF
U32 HYBRID RMS TO DC CONVERTER 510685 89536 5102585 1
U33 RES ISTOR NETWORK 513564 89536 513564 1 1
U34 RES ISTOR NETWORK 519728 89536 519728 1 1

VR 1 DIME. ZENER 387217 89536 387217 1 1
VR2.VR3 DIODE . ΖΕλΕR. 3ΜΑ. 5.6V +/-S%(SELECT) 53509 89536 535559 2 1
υ1 WIRE ΑSSIEMBLY (RED) 537159 89536 537159 1
W2 WIRE ASSEMBLY (BLK) 537167 89536 537167 1
W3 WIRE ASSEMBLY (WΗΤ) 489096 895W 489096 1

W4 WIRE ASSEMBLY (BILK) 489104 89536 489104 1
W5 WIRE ASSEMBLY (UHT) 489120 89536 489120 1
W6 WIRE ASSEMBLY (6RΝ. ΥΕL) 489112 89536 489112 1
XU17 SOCKET, IC 429282 09Μ ΟΙ LΒ40Ρ-108 1
XU18-20 SOCKET, 14-PIN 276527 09922 DILBBP-108 3

Υ1 CRYSTAL. 4 ΜΗΖ 474072 89536 474072 1



OPTIONS
RECHARGEABLE BATTERY (-01 OPTION)

601-10

Figure 601-2 . Α1 Main PCB Assembly, 8050Α-01



OPTIONS
RECHARGEABLE BATTERY (-01 OPTION)

Figure β01-2. Α1 Main PCB Assembly, 8050Α-01 (cont)
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SCHEMATIC DIAG RAMS
MNEMONICS

7-2

Figure 7-1. Mnemonics

AC X 1 AC bu ffer gain of 1 command

AC Χ 100 AC Buffe r gain of 100 command

AZ Auto Zero

BP Back plane drive signal, 50 Hz squ are wave

BT Low Battery, indicates that the rechargeable batteries in the -01 Option
need recharging

dB Decibels

DE(+R ) De-integ rate pl u s refe rence used with α negative input

DE(-R) De-integrate mi nu s reference used with α positive input

DID Decimal Point
ΕΧΤ ΙΝΤ External I nterrupt, stops the cou nter in the microcomputer

Fa 1

Fb
Function i nputs to microcompute r

Fc

Fd

HOLD Α 52 μsec (maximum) period immed iately following ΙΝΤ

HV High Voltage, comes on when the inst rument measures 40V or greater

INT Integrate

LCD L i qu id Crystal Display

LO Defi nes front panel selection of α function/range requiring an Α/D gain of 10

UL- Α 5 msec period at the beginning of auto zero when an overrange is
detected

P.O.R . Power On Reset, α 500 msec pulse at turn on wh ich i nitializes the Α/D

REL Relative, indicates that the readings d is played are relative to the input applied
when the RELATIVE switch was set to ON

RNG α

RNG b Range inputs to microcomputer

RNG ε

S Siemens, 1/Ω

STO

ST1

ST2 Five sequential Strobe pulses
ST3

ST4

Τ&Η Touch & H old

W

Χ
BCD data lines

Υ

Ζ

Z Impedance
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FOR SCHEMATIC DIAGRAM , SEE FIGURE 7-3

SCHEMATIC DIAGRAMS

8050Α-1601

Figure 7-2. Α1 Main PCB Assembly, Line Supply
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Figure 7-3. Α1 Main PCB Assembly, Schematic (cont)
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SCHEMATIC DIAGRAMS

FOR SCHEMATIC DIAG RAM , SEE FIGURE 7-3 .

re 7-4 . Α 1 Main PCB Assembly, Battery Option -01

8050Α-1611


