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WARRANTY
Notwithstanding any provision of any agreement the following warranty is exclusive:

The JOHN FLUKE MFG. CO., INC., warrants each instrument it manufactures to be free from defects in material and workmanship lInd2r
normal use and service for the period of 1-year from date of purchase. This warrantyextends onlyto the original purchaser. This warranty
shall not apply to fuses, disposable batteries (rechargeable type batteries are warranted for 90-days), or any product or parts which have
been subject to misuse, neglect, accident or abnormal conditions of operations.

In the event of failure of a product covered by this warranty, John Fluke Mfg. Co., Inc., will repair and calibrate an instrument returned to
an authorized Service Facilitywithin 1 year of the original purchase; provided the warrantor’s examination discloses to its satisfaction that
the product was defective. The warrantor may, at its option, replace the product in lieu of repair. With regard to any instrument returned
within one year of the original purchase, said repairs or replacement will be made without charge. If the failure has been caused by
misuse, neglect, accident or abnormal conditions of operations, repairs will be billed at a nominal cost. In such case, an estimate will be
submitted before work is started, if requested.

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

If any faIlure occurs, the followIng steps should be taken:

1. Notify the JOHN FLUKE MFG. CO., INC., or the nearest Service facility, giving full details of the difficulty, and include the Model
number, type number, and serial number. On receipt of this information, service data or shipping instructions will be forwarded to you.

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

SHIPPING TO MANUFACTURER FOR REPAIR OR ADJUSTMENT

All shipments of JOHN FLUKE MFG. CO., INC., instruments should be made via United Parcel Service or “Best Way” prepaid. The
instrument should be shipped in the original packing carton; or if it is not available, use any suitablecontainer that is rigid and of adequate
size. If a substitute container is used, the instrument should be wrapped in paper and surrounded with at least four inches ofexcelsior or
similar shock-absorbing material.

CLAIM FOR DAMAGE IN SHIPMENT TO ORIGINAL PURCHASER

The instrument should be thoroughly inspected immediately upon original delivery to purchaser. All material in the container should be
checked against the enclosed packing list. The manufacturer will not be responsible for shortages against the packing sheet unless
notified immediately. If the instrument is damaged in any way, a claimshould be filed with the carrier immediately. (To obtain a quotation
to repair shipment damage, contact the nearest FlukeTechnical Center.) Final claimand negotiations with the carrier must be completed
by the customer.

The JOHN FLUKE MFG. CO., INC. will be happy to answer all application or use questions, which will enhance your use of this
instrument. Please address your requests or correspondence to: JOHN FLUKE MFG. CO., INC., P.O. BOX 43210, MOUNTLAKE
TERRACE, WASHINGTON 98043, ATTEN: Sales Dept. For European Customers: Fluke (Nederland) By., Zevenheuvelenweg 53,
Tilburg, The Netherlands.

For European customers, Air Freight prepaid.

John Fluke Mfg. Co., Inc., • P.O. Box 43210 • Mountlake Terrace, Washington 98043

Rev. 9/78
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8520A

Section 1
Introduction and Specifications

1-1. THE 8520A INSTRUCTION MANUAL SET

1-2. The JohnFluke Model 8520A Digital Multimeter is documentedby a setof three
manuals:the 8520A OperatorManual,the 8520A CalibrationManual,andthe 8520A
ServiceManual. The 8520A Operator Manualintroducesthe operatorto the 8520A,
familiarizesthe operatorwith all instrumentcontrols,connectorsand indicators, and
presentsdetailedlocal and remoteoperatinginformation andprocedures.The 8520A
CalibrationManual providesgeneralmaintenanceprocedures,performancetests,and
calibration adjustmentprocedures.The 8520A ServiceManual containsthe theory of
operation,troubleshootinginformation,a list of replaceableparts,andschematics.As
Figure 1-1 shows,the threemanualscaneitherbe separatedfor usein differentareasor
joined togetherin asingle binder.

1-3. The informationin this, the 8520AOperatorManual, is dividedinto ninesections:

I. INTRODUCTION AND

SPECIFiCATIONS

If thereis aproblemwith your 8520A,this
sectiontells you how to get it correctedand
how to ship the instrument.

3. INSTALLATION AND
MAINTENANCE

4. FAMILIARIZATION Describesthelocationandbasicfunctionof
all instrument controls, connectorsand
indicators.

5. OPERATING NOTES Providesinformationaboutthe 8520A that
everyoperatorneedsto know. Forexample,
the Input OverloadLimits.

6. LOCAL OPERATION Describes local (front panel) operation
proceduresfor eachmultimeterfunctionof
the 8520A.

2. SHIPPING AND SERVICE
INFORMATION

Introduces both the 8520A Digital
Multimeter andthe Instruction ManualSet
and lists the instrument’s specifications.

How to physically install the 8520A --

including connecting line powerand the
IEEE-488 interface operatormaintenance.

1—1



8520A

7. MATH PROGRAMS Presentsadetaileddescriptionof eachmath
program:whattheprogramdoes,how touse
the program, program options, and
programdata.

8. IEEE-488(REMOTE OPERATION) Description of 8520A operation via the
IEEE-488 Interface.

9. ACCESSORIESAND OPTIONS Describeseachaccessorybriefly and details
the -010 Option.

Figure 1-1. 8520A Instruction Manual Set

1-4. THE 8520A DIGITAL MULTIMETER

1-5. The John Fluke Model 8520A Digital Multimeter is designedfor use in an
automatedtest systemor as an independentdevice. The 5-V2 digit instrumentcan be
operatedlocally from the front panelor remotelyvia an IEEE-488 1978 interface.The
8520Acandirectly measuredc, ac,andac+dcvoltage;resistance(both2 and4 wire); and
conductance(the reciprocalof resistance).While the range of measurementcan be
manually selected,all functions exceptconductance(nS) havefull autoranging

8520A

OPERATORS
MANUAL

8520A

CALIBRATION
MANUAL

8520A

SERVICE
MANUAL
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8520A

capabilities(conductanceonly has onerange).Whenmeasurementfunctionandrange
areselected,the 8520Aautomaticallyprogramsthe readingrateandfilter for optimum
measurementaccuracy.Othervaluesfor readingrateandfilter canbe manuallyselected.
The seven math programsallow more sophisticatedprocessingof measurementdata
(suchascomputingthe peak-to-peakvalue,percentageof deviation,rise time, etc.)and
additionalmeasurementfunctions.For example,thestandard8520Acanmakevoltage
ratio measurementsandan 8520Aequippedwith the -010Option canmakevoltageratio
measurements,dB measurements,and temperaturemeasurementsin addition to the
direct voltageandresistancemeasurements.The burst featureof the 8520A allows the
operatorto captureup to 50 readings(400with the-010Option) at variousreadingrates
and to displaythe readingsatadifferent rate,to delaythe timeafter atrigger beforethe
readingsaretaken,or to look at whathappenedto thesignalbeforethetrigger occured.
The TRIGGERcontrolsallow internaltriggering,manualtriggering,triggeringvia the
IEEE-488interface, and triggering from an externalsource.All measurementscan be
guarded.

1-6. DC voltagecan be measuredfrom a I ~V up to 1000V in five ranges:100mV, lv,
1OV, bOy,and1000V.Ac andac+dcvoltagecanbemeasuredfrom 10 1zV acrmsto 650V
acrms in four ranges-- IV, 1OV, boy, and650V acrms-- overthefrequencyrangeof 10
Hz to 1 MHz.

1-7. Resistancecanbemeasuredin two ways. Eitherdirectly usingthe 112 WIRE and
114 WIRE functionsor inverselyusingtheconductancefunction.The 112 WIRE and114
WIRE functionsprovidemeasurementof resistancefrom 100~ohm to 20 Mohm in seven
ranges:10 ohms, 100 ohms, 1000 ohms, 10 kohms, 100 kohm, I Mohm, and 10 Mohm.
Conductanceprovidesfast, accurate,noise-freemeasurementof resistancesfrom 10
MOhm up to 10,000 Mohm in asinglerange- 100 nS. Conductanceis displayedin the
internationalunits, Siemenswhich is equalto the reciprocalof ohms(S = I/fl).

1-8. The standard8520A hassevenmath programs:

#2 ZERO

#3 XREF

#4 OSR

#5 LIPCT

#6 PEAK

#7 LIM

Automaticmeterzeroingfor dc voltageoffsetsand resistance
offsets (suchas test lead resistance)

Ratio betweenthe input voltage and an external reference
voltage

Subtractsan offset (OFST) from the input, multiplies by a
scalefactor (SCAL), divides by a ratio factor (RATO), and
displaysthe result

Displaysthepercentagedeviationof theinputwith respectto a
storednominal value

Capturesupperand lower peakvaluesandcomputespeak-to-
peakvalue

Tests the reading againststoredupperand lower limits and
displaysthe results of each reading,the numberHIGH, the
number LOW, the number that PASS, and the TOTAL
numberof readings

#1 TEST Four diagnosticself-testprograms

1-3



8520A

The -010 Option providesan additional seven Math Programs:

#8 STAT

#9 LFAC

Statisticsprogram that computesmean,standarddeviation,
variance,numberof reading,bias, sumof thesquares,sumof
readings,difference,and the sum of the differences

Computesthe ac rms value of inputs 10 Hz and below

dB ComputesdB, dBm, or dBV ratio

RTD RTD thermometermeasurements

JV C Works with the JohnFluke 80T-I 50C to measuretemperature
in °C

JV F Works with the JohnFluke80-150Fto measuretemperature
in °F

THMS Thermistorlinearization

Thesemathprogramscanbe exercisedon measurementdatawhile thereadingsarebeing

takenor after the readingshavebeencapturedin burst memory.

1-9. OPTIONS AND ACCESSORIES

1-10. The 8520A has oneoption, the -010 Option. This is a softwareoption which
providesan additional sevenmath programs(#8 through#14) andan additional 350
locationsof burstmemory.Theaccessoriesavailablefor usewith the 8520Aarelistedin
Table 1-1.

1-11. SPECIFICATIONS

1-12. Table 1-2 lists the specificationsfor the 8520A.

#10

#11

#12

#13

#14

Table 1-1. 8520A Accessories

MODEL OR PART NO. NAME

Y8599
MOO-203-600
MOO-260-610
MO0-280-61 0
80F-5
80F-15
81RF
82R F
Y8001
Y8002
Y8003
Y2025
80T-1 50C
80T-1 50F

Rack Ears (for Rack Slide Mounting)
Rack Ear Mounting Assembly
18-inch Rack Slides
24-inch Rack Slides
High Voltage Probe
High Voltage Probe
High Frequency Probe
High Frequency Probe
IEEE-488 Std. Cable, 1 Meter Length
IEEE-488 Std. Cable, 2 Meter Length
IEEE-488 Std. Cable, 4 Meter Length
lOOfi RTD Temperature Probe
Universal Temperature Probe (°C)
Universal Temperature Probe (°F)

1-4
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DC VOLTS

Table 1.2. 8520A Specifications

INPUT CHARACTERISTICS:

RANGE FULL-SCALE RESOLUTION INPUT RESISTANCE

lOOmV 199.999 lpV ~10,000M~2
1V 1.99999 lOpV ~10,000Mf2
1OV 16.0100 lOOpy ~1O,00OMf2
100V 130.100 lmV lOMfi
1000V 1024.00 lOmV 10M~2

ACCURACY ±(%of input + number of digits)

RANGE
24HOURS
23°C±1°C

900AYS
18°Cto28°C

1YEAR
18°Cto28°C

PLUSTEMP.
coEFFIçi~NT

lOOmV 0.003+5 0.0065+6 0.011 + 10 0.0005+0.5
lv 0.003+1 0.006+2 0.011+2 0.0005+ 0.15
1OV 0.002+1 0.005+1 0.009+1 0.0004+0.10
bOy 0.003+1 0.007+2 0.012+2 0.0005+0.15
1000V 0.0035+ 1 0.0065+ 1 0.011+1 1 0.0005+0.10

*From 22°Cto0°Cor 24°Cto 50°C,24hoursspecification

From 18°Cto 0°Cor 28°Cto 50°C,90day or 1 yearspecification

HIGH SPEED ACCURACY: ±(%of input + least significant bit)*

RANGE 18~o~C
18°Cto28°C

COEFFICIENT

100 mV 0.01 + 1 0.015+1 0.001 + .1
1V 0.01 + 1 0.015+1 0.001 +.05
1OV 0.01 + 1 0.015+1 0.001 + .05
100V 0.01 + 1 0.015+1 0.001 + .05
1000V 0.01 + 1 0.015+1 0.001 + .05

~Typicalwith 60Hzline, remoteoperation,500 readingsper second,2-bytebinary
outputwith 14 bitsofdata.

TYPICAL NORMAL MODE REJECTION

LINE
FREG

FILTER SETTLING TIME
25ms 5Oms lOOms 200ms 500ms is

50Hz
60Hz
400 Hz

65dB 68dB 71dB 80dB *83dB 86dB
65dB 68dB 71dB 85dB *88dB 91dB
53dB 56dB 60dB 120dB *123dB 126dB

*Guaranteedminimumrejection

COMMON MODE REJECTION: True 100dB at 50 Hz and 60Hz with 1 kfl unbalance
in either lead. Effective CMR is equal to normal mode rejection plus true CMR.

MAXIMUM INPUT: ±1000VPeak, HI to LOor GUARD to chassis terminals, and ±200V
Peak, GUARD to LO terminals, for any range.

1-5
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MAXIMUM READING RATE:

Table 1 -2. 852OASpecifications (cont)

OPERATION RESOLUTION LINE READING RATE

Local/Remote 5-1/2 digits 50 Hz
60 Hz

200 rdgs/sec
240 rdgs/sec

Remote 4-1/2 digits 50 Hz
60 Hz

>500 rdgs/sec
>500 rdgs/sec

Input Current ~50pA for 30 days @ 18°to 20°C

AC VOLTS (TRUE RMS)

NPUT CHARACTERISTICS

RANGE FULL—SCALE RESOLUTION INPUT IMPEDANCE

1V 1.99999 10 pV 1 ~ OOpF at the
1OV 16.0100 lOOpV V/~UNPUTterminaI
100V 130.100 1 mV
650V 650.00 lOmV

ACCURACY: ±(%of input + % of full-scale)
For 650V range multiply %Fs error shownby 1.6

FREQUENCY

24HOURS
23°C±1°C

9ODAYS
23°Cto28°C

%of +%FS +%FS
INPUT AC AC+DC

1YEAR
18°Cto28°C

%of
INPUT

+%FS
AC

+%FS
AC+DC

%of
INPUT

+%F5
AC

+%FS
AC+DC

10Hz to 20 Hz*
20 Hz to 40 Hz*
40Hz to 20 kHz
20 kHz to 100kHz
100 kHz to 300 kHz
300 kHzto 1 MHz

3.0
0.4
0.08
1.0
2.4
8.0

0.5
0.3
0.02
0.3
0.6
2.5

0.6
0.4
0.06
0.4
0.6
2.5

3.0
0.5
0.1
1.0
2.4
8.0

0.6
0.5
0.03
0.3
0.6
2.5

0.7
0.6
0.08
0.4
0.6
2.5

3.5
0.6
0.15
2.0
4.0
15.0

0.6
0.6
0.05
0.6
1.0
5.0

0.7
0.7
0.16
0.8
1.0
5.0

*Assumes smoothing using the Statistics Math Program (#8).

TEMPERATURE COEFFICIENT: 18°Cto 0°Cor 28°Cto 50°C,to 20 kHz.
AC MODE: ±(.007%of input + .007% FS)/°C
AC + DC MODE: ±(.007%of input +.014% FS)/°C

MAXIMUM INPUT: ±1000V,Peak HI to LOor GUARD to chassis terminals, and ±200V
Peak GUARD to LO terminals for any range.

CREST FACTOR: Exceeds 4:1 @ full scale, increasing downscale.

MAXIMUM READING RATE: 10 rdgs/sec.
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OHMS

INPUT CHARACTERISTICS:

Table 1-2. 8520A Specifications (cont)

RANGE FULL-SCALE RESOLUTION
CURRENT

THRU
UNKNOWN

OPENCIRCUIT
VOLTAGE

1 0&2 19.9999 100 p~ 10 mA

100~l 199.999 lm~2 lOmA

1000~2 1999.99 10m~2 1.0 mA

lOkf2 19.9999 lOOmcl 0.1 mA <8V

100kg 199.999 1~ 14.5pA(max)
1 M~2 1.99999 10~ 1.5 pA (max)

10 M~ 19.999 1 k~2 1.5pA (max)

ACCURACY:±(%of input + number of digits)

RANGE 24 HOURS
23°C±1°C

90 DAYS
18°Cto28°C

1 YEAR
18°Cto28°C

PLUS TEMP.
COEFFICIENT

PEROC*

i0&Tl 0.0045 + 6 0.0080 + 7 0.0140 + 12 0.0007 + 0.2
1 00~Z 0.0035 + 2 0.0070 + 2 0.0125 + 3 0.0007 + 0.2
1 000~2 0.0035 + 2 0.0070 + 2 0.0125 + 3 0.0007 + 0.2

1 0k~ 0.0035 + 2 0.0070 + 2 0.0125 + 3 0.0007 + 0.2
100k~2 0.0040 + 2 0.0090 + 2 0.0140 + 3 0.0012 + 0.2

1M&2 0.0090+2 0.0160+2 0.0200+3 0.0020+0.2

10M~2 0.0300+1 0.0440+1 0.0450+3 0.0030+0.2

*Fr()m 18°Cto0°Cor28°Cto5O°C

MAXIMUM INPUT: ±400\J peak for any range.

MAXIMUM READING RATE: 10/SEC at 100Kg and above.

OPERATION RESOLUTION LINE READING RATE

Local/Remote 5-1/2 digits
50 Hz
60 Hz

200 rdgs/sec
240 rdgs/sec

Remote 4-1/2 digits
50 Hz

60 Hz

>500 rdgs/sec

>500 rdgs/sec

CONDUCTANCE

RANGE: lOOnS

FULL-SCALE: 202.00 nS

RESOLUTION: 0.01 nS

1-7
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Table 1~2.8520A Specifications (cont)

ACCURACY: ±(%of input + number of digits)

MAXIMUM READING RATE: 10 rdgs/sec

EXTERNAL REFERENCE

OPERATING RANGE: ±0.5Vdc to ±33ydo as long as external reference is within
±16.5V of input LOterminal.

INPUT IMPEDANCE: 10,000 M&2 between external reference HI or LO terminals and
input LO terminals.

ACCURACY:

X-REF VOLTAGE ACCURACY

16.5v to 33V ±(A+ B + 20 ppm)

0.5V to 16.5V ±[A+ B + (400 ppm ÷IVrefI )]
NOTE:A DC 10 volt rangeaccuracy

B = Input voltageor resistancerangeaccuracy

MAXIMUM INPUT: ±180Vpeak between external reference HI or LO and input LO;
±360Vpeak between external reference HI and LO.

TRANSFER ACCURACY:

The following accuracy specifications apply when:
——Filter settling time is 500 or 1000 ms.
——Measurements are made more than 2 hours after warm-up.
——Measurements are made within one range.
——Standard is checked at least every hour.
——Ambient temperature stability within ±1°C.

DC VOLTAGE:

RANGE ±(%of input + number of digits)

lOOmV 0.0020+4
1V 0.0020+ 1
1OV 0.0010+ 1
1 OOV 0.0020 ÷1
1000V 0.0020+ 1

0 0*From 18 C to 0 Cor

M~.XIMUMINPUT: ±400Vpeak

1-8
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Table 1.2. 8520A Specifications (cont)

AC VOLTAGE (all ranges): __________________________________

AC VOLTAGE, DC COUPLED: Same as AC Voltage except 4OHz—2OKHz, 0.005+0.010

RESISTANCE:

RANGE ±(%of input + number of digits)

1011 0.0030+5
10011 0.0020+2
100011 0.0020+ 2
lOkf� 0.0020+2
100 kf2 0.0020+ 2
1 M11 0.0050 + 2
1OM&2 0.0100+1

CONDUCTANCE: ±(O.02%of input + 0.02 nS)

GENERAL:
INTER FACE: I EEE-488-1978 is standard.

TEMPERATURE: 0°Cto 50°Coperating; —25°Cto +75°Cnon-operating.

RELATIVE HUMIDITY: ~95% at 25°C, ~75% at 40°C,~45% at 50°C.

SHOCK AND VIBRATION: Meets MIL-T-28800B for type III, Class 5, Style E.

POWER: 100, 120, 220, or 240V ac, ±10%;50, 60, or 400 Hz ±5%,~5OW.

SIZE: 8.89cm H/47.0O cm L/43.18 cm W——(3 1/2 in H/18 1/2 in L/17 in W)
See Figure 1-2.

WEIGHT: 9.56 kg (21 Ibs)

PROTECTION CLASS CODE 1: (Relates solely to insulation or grounding
properties in IEC 348).

FREQUENCY ±(%of input + % of full-scale)

10Hz to 20Hz 1.0+0.2
20 Hz to 40 Hz 0.1 + 0.1

40 Hz to 20 kHz 0.005 + 0.007
20 kHz to 100 kHz 0.100 + 0.030
100 kHz to 1 MHz 0.500 + 0.060
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53.66 cm(21 1/8 in)

SIDE

Figure 1-2. Outline Drawing
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Section 2
Shipping and Service Information

2-1. SHIPPING INFORMATION

2-2. The 8520Ais packagedandshippedin afoam-packedcontainer.Whenyoureceive
the 8520A, inspect the instrumentthoroughly for possibleshipping damage.Special
instructionsfor inspectionandclaimsare includedin the shippingcontainer.

2-3. If reshipmentis necessary,usetheoriginalcontainer.If theoriginalcontaineris not
available, order a new container from John Fluke Mfg. Co., Inc./P.O. Box
43210/MountlakeTerrace,WA 98043, telephone(206)774-2211.

2-4. SERVICE INFORMATION

2-5. EachJohnFluke Model 8520A Digital Multimeter is warrantedfor aperiod of 1
yearupondeliveryto theoriginal purchaser.The WARRANTY is locatedatthefront of
this manual.

2-6. Factory authorizedcalibrationandservicefor eachFluke product is available at
variousworldwide locations.Table 2-b and2-2 provideacompletelist of theseservice
centers.If requested,the customerwill be provided with an estimatebefore anywork
beginson instrumentsthatare beyondthe warranty period.

2-7. QUESTIONS ? PROBLEMS?

2-8. For any additional information, contact your nearestJohn Fluke Sales
Representatives(Tables2-3 and2-4) or theJohnFluke Mfg. Co.,Inc. at theaddressor
telephonenumbergiven above.
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Table 2-1. Fluke Technical Service Centers - U.S. and Canada

Table 2-2. Fluke Technical Service Centers - International

UNITED STATES

CA, Burbank
Fluke Technical Center
2020 N. Lincoln Street
Burbank, CA 91504
(213) 849-4641

MA, Waltham
Fluke Technical Center
244 Second Avenue
Waltham, MA 02154
(617) 890-1604

CA, Santa Clara
Fluke Technical Center
2300 Walsh Avenue
Santa Clara, CA 95050
(408) 985-1200

TX, Dallas
Fluke Technical Center
14400 Midway Road
Dallas, TX 75240
(214) 233-9945

MD, Rockvllle
Fluke Technical Center
5640 Fishers Lane
Rockville, MD 20852
(301) 770-1576

CO, Denver
Fluke Technical Center
1980 5. Quebec Street, Unit 4
Denver, CO 80231
(303) 750-1228

WA, Mountlake Terrace
John Fluke Mfg. Co., Inc.
21707 66th Avenue W., Suite 1
Mountlake Terrace, WA 98043
(206) 774-2206

MN, Apple Valley
Fluke Technical Center
7373 West 147th Street, Suite 196
Apple Valley, MN 55124
(612) 432-9400

CANADA

FL, Orlando
Fluke Technical Center
940 N. Fern Creek Avenue
Orlando, FL 32803
(305) 896-2296

NC, Greensboro
Fluke Technical Center
1310 Beaman Place
Greensboro, NC 27408
(919) 273-1918

ALB, Calgary
Allan Crawford Assoc., Ltd.
1935 30th Avenue N.E. #14
Calgary, ALB T2E 6Z5
(403) 230-1341

IL, RollIng Meadows
Fluke Technical Center
1400 Hicks Road
Rolling Meadows, IL 60008
(312) 398-5800

ONT, Mlsslssauga
Allan Crawford Assoc., Ltd.
6503 Northam Drive
Mississauga, ONT L4V 1J5
(416) 678-1500NJ, Paramus

Fluke Technical Center
West 75th Century Road
Paramus, NJ 07652
(210) 262-9550

QUE, St. Laurent
Allan Crawford Assoc., Ltd.
7018 Cote de Liesse
St. Laurent, QUE H4T 1E7
(514) 731-8564

ARGENTINA
Fluke Latin American
Service Headquarters
Virrey del Pino 4071
Buenos Aries, Argentina
Tel: 523185

CHILE
Intronica Chile Ltda.
Casilla 16228
Santiago 9, Chile
Tel: 44940

AUSTRALIA
Elmeasco Instrument Pty Ltd.
P.O. Box 30
Concord, N.S.W.
Australia 2137
Tel: (02) 736-2885

FINLAND
Oy Findip AB
Teollisuustie 7
02700 Kauniainen
Finland
Tel: 09-358-0-502255

COLOMBIA
Coasin Ltda.
Carrera 13, 1* 37-37, Of. 407
Ap. Aero 29583
Bogota DE, Colombia
Tel: 285-0230

AUSTRIA
Walter Rekirsch
Elektronische Gerate GmbH & Co.
Vertriebs-KG.
Liechtensteinstrasse 97/6
A-1090 Vienna, Austria
Tel: 09-43-222-347646

FRANCE
M.B. Electronique S.A.
Rue Fourny
ZAC de BUC
B.P. #31
78530 BUC, France
Tel: 09-33-1-9568131DENMARK

Tage Olsen A/S
Ballerup Byvej 222
DK-2750 Ballerup
Denmark
Tel: (011 2-65 8111

BELGIUM
Fluke (Belgium)S.A./N.V.
6, Rue de Geneve
1140 Brussels, Belgium
Tel: 09-32-2-2164090

GREECE
Hellenic Scientific

Representations Ltd.
11, Vrassida Street
Athens 615, Greece
Tel: 09-30-1-711140ECUADOR

Proteco Coasin Cia., Ltda.
Edificia ‘Jerico”
Ave. 12 de Octubre #2285y

Ave. Orellana (Planta Baja)
Quito, Ecuador
Tel: 526759

BRAZIL
Arotec S.A.
Industria e Comercio
Av. Pacaembu 811
01234 Sao Paulo S.P., Brazil
Tel: 826-2266

HONG KONG
Gilman Industrial Bldg., 9F
107-109 Wai Yip Street
Kwun Tong
Kowloon, Hong Kong
Tel: 3-427144

EGYPT
Lotus Engineering Organisation
P.O. Box 1252
Cairo, Egypt
Tel: 71617
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Table 2-2. Fluke Technical Service Centers - International (cont)

8520A

INDIA
Hinditron Services Pvt. Ltd.
“Hinditron House”
412 Raj Mahal Vilas Extension
Bangalore 560 006, India
Tel: 33139

Hinditron Services Pvt. Ltd.
69 A.L. Jagmohandas Marg
Bombay 400 006, India
Tel: 365344

INDONESIA
P.T. Dwi Tunggal Jaya Sakti
Sangga Buana Bldg., 1st Floor
Ji. Senen Rays 44, P.O. Box 4435
Jakarta, Indonesia
Tel: 376608

IRAN
Irantronics Company Ltd.
20 SaIm Road
Roosevelt Avenue
Tehran, Iran
Tel: 828294/831564

ISRAEL
R.D.T. Electronics Engineering Ltd.
P.O. Box 75
46, Sokolov Street
Ramat Hasharon 47235
Israel
Tel: 09-972-3-48321 1

MEXICO
C.J. Christensen S.A. De C.V.
Melchor Ocampo 150-8
Mexico 4 D.F., Mexico
Tel: (905) 535-2258

NETHERLANDS
Fluke (Nederland) By.
P.O. Box 5053
5004 EB Tilburg
The Netherlands
Tel: (013) 673973

NEW ZEALAND
W & K McLean Ltd.
P.O. Box 18065
Glen Innes
Auchland, New Zealand
Tel: 587-037

NORWAY
Morgenstierne & Co. A/A
Konghellegate 3
P.O. Box 6688, Rodelokka
Oslo 5, Norway
Tel: 09-47-2-356110

PAKISTAN
Pak International Operations
505 Mohammadi House
1.1. Chundrigar Road
Katrachi-2 Pakistan
Tel: 221127/239052

SWEDEN
Teleinstrument AB
P.O. Box 490
S-162 Vallingby 4
Sweden
Tel: 09-46-8-380370

SWITZERLAND
Traco Electronic AG
Jenatschstrasse 1
8002 Zurich
Switzerland
Tel: 09-41-1-2010711

TAIWAN
CCT Associates, Inc.
P.O. Box 24209
Taipei, Taiwan
Republic of China
Tel: (02) 391-6894/393-5760

THAILAND
Dynamic Supply Engineering R.O.P.
# 56 Ekamai, Sukhumvit 63
Bangkok-li, Thailand
Tel: 914434/928532

TURKEY
Erkman Electronik Aletler
Ticaret Anonim Sirketi
Necatiby Cad 92/3
Karakoy, Istanbul, Turkey
Tel: 09-44-1 -5461

ITALY
Sistrel S.p.A.
Via Timavo 66
20099 Sesto S. Giovanni (Milan)
Italy
Tel: 09-39-2-2476693

PERU
Importaciones V Representaciones

Electron icas S.A.
Avda. Franklin D. Roosevelt 105
Lima 1, Peru
Tel: 288650

UNITED KINGDOM
Fluke International Corp. - UK
Colonial Way
Watford, Herts. WD24TT
United Kingdom
Tel: 09-4492340511

Sistrel SPA.
Via Guiseppe Armellini #37
00143 Rome, Italy
Tel: 09-39-6-5915551

JAPAN
John Fluke Mfg. Co., Inc.
Japan Branch
1 Higashikata-machi
Midori-ku
Yokohama 226, Japan
Tel: (045) 473-5425

KOREA
Electro-Science Korea Co.
C.P.O. Box 8446
Room 1201 Bowon Bldg.
490 Chongro - 5 Ka
Chongro-ku
Seoul, Korea
Tel: 261-7702

MALASIA
O’Connor’s (Malaysia) SDN. BHD.
P.O. Box 91
Petaling Jaya, Selangor
West Malaysia
Tel: 51563

PORTUGAL
Equipamentos de Laboratorio, Ltda
P.O. Box 1100
Lisbon 1002, Portugal
Tel: 09-351-i -578936/547512

REPUBLIC OF SINGAPORE
Rank O’Connor’s (PTE) Ltd.
98 Pasir Panjang Road
Singapore 0511
Republic of Singapore
Tel: 637944

REPUBLIC OF SOUTH AFRICA
Fluke S.A. (Pty) Ltd.
P.O. Box 39797
Bramley 2018
Republic of South Africa
Tel: (011) 786-3170

SPAIN
Hispano Electronica S.A.
Apartado de Correos 48
Alcorcon (Madrid)
Spain
Tel: 09-34161941 08

URUGUAY
Coasin Uruguaya S.R.L.
Edifico Ciudadela
Sarandi 690 0. Esc. 109
Casilla de Correos 1400
Correo Central
Montevideo, Uruguay
Tel: 917978

VENEZUELA
Coasin C.A.
Apdo. Postal 50939
Sabana Grande # 1
Caracas 105, Venezuela
Tel: 782-9109

WEST GERMANY
Fluke (Deutschland) GmbH
Krausstrasse 32
8045 Ismaning
West Germany
Tel: (089) 96251

Customers in the followIng countrIes: Bulgaria, CzechoslovakIa, Hungary, Poland, Romanla, U.S.S.R., and
YugoslavIa, contact: Amtest AssocIates Ltd., P.O. Box 55, Addlestone, Surrey, KT 15 1DU, England,
Tel. (0932) 52121

2-3



8520A

Table 2-3. Sales Representatives - U.S. and Canada

UNITED STATES

AK, Anchorage
Harry Lang & Associates
1371 Hillcrest Drive #303
Anchorage, AK 99503
(907) 279-5741

AL, HuntsvIlle
John Fluke Mfg. Co., Inc.
3322 Memorial Parkway
Huntsville, AL 35807
(205) 881-6220
(404) 321-0980 (Atlanta)

AZ, Tempe
John Fluke Mfg. Co., Inc.
2125 S. 48th Street, Suite 104
Tempe, AZ 85285
(602) 967-8724

CA, Los Angeles
John Fluke Mfg. Co., Inc.
20902 S. Bon its Street
Carson, CA 90746
(213) 538-3900

CA, Santa Clara
John Fluke Mfg. Co., Inc.
2300 Walsh Avenue
Santa Clara, CA 95050
(408) 244-1505

CA, Tustln
John Fluke Mfg. Co., Inc.
15445 Red Hill Avenue, Suite F
Tustin, CA 92680
(714) 838-8863
(714) 226-1254 (San Diego)

CO, Denver
John Fluke Mfg. Co., Inc.
1980 S. Quebec, #4
Denver, CO 80231
(303) 750-1222

CT, Hartford
John Fluke Mfg. Co., Inc.
124 Hebron Avenue
Glastonbury, CT 06033
(203) 633-0777

FL, Orlando
John Fluke Mfg. Co., Inc.
940 N. Fern Creek Avenue
Orlando, FL 32803
(305) 896-4881

HI, Honolulu
EMC Corporation
2979 Ualena Street
Honolulu, HI 96819
(808) 847-1138

IA, Iowa CIty
John Fluke Mfg. Co., Inc.
1027 Hollywood Blvd., Suite 309
Iowa City, IA 52240
(319) 354-2811

IL, ChIcago
John Fluke Mfg. Co., Inc.
4300 Lincoln, Unit K
Rolling Meadows, IL 60008
(312) 398-0850

IN, IndianapolIs
John Fluke Mfg. Co., Inc.
5610 Crawfordsville Road,
Suite 802
Indianapolis, IN 46224
(317) 244-2456

LA, Metalrle
John Fluke Mfg. Co., Inc.
2700 Kingman Street, Suite 103
Metairie, LA 70002
(504) 455-0814

MA, Waltham
John Fluke Mfg. Co., Inc.
244 Second Avenue
Waltham, MA 02154
(617) 890-1600

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

MI, Detroit
John Fluke Mfg. Co.. Inc.
13955 Farmington Road
Livonia, Ml 48154
(313) 522-9140

MN, MinneapolIs
John Fluke Mfg. Co., Inc.
7373 W. 147th Street, Suite 196
Apple Valley, MN 55124
(612) 432-9400

MO, Kansas City
John Fluke Mfg. Co., Inc.
4406 Chouteau Traffic Way
Kansas City, MO 64117
(816) 454-5836

MO, St. Louis
John Fluke Mfg. Co., Inc.
300 Brookes Drive, Suite 100
Hazelwood, MO 63042
(314) 731-3388

NC, Greensboro
John Fluke Mfg. Co., Inc.
1310 Beaman Place
Greensboro, NC 27408
(919) 273-1918

NJ, Paramus
John Fluke Mfg. Co., Inc.
West 75 Century Road
Paramus, NJ 07625
(201) 262-9550

NM, Albuquerque
John Fluke Mfg. Co., Inc.
1108 Alvarado Drive N.E.
Albuquerque, NM 87110
(505) 265-8431

NY, Rochester
John Fluke Mfg. Co., Inc.
4515 Culver Road
Rochester, NY 14622
(716) 266-1400

OH, Cleveland
John Fluke Mfg. Co., Inc.
7830 Freeway Circle
Middleburg Heights, OH 44130
(216) 234-4540

OH, Dayton
John Fluke Mfg. Co., Inc.
4756 Fishburg Road
Dayton, OH 45424
(513) 233-2238

OR, Portland
John Fluke Mfg. Co., Inc.
18360 SW. Springfield Lane
Aloha, OR 97006
(502) 642-1342

PA, PhiladelphIa
John Fluke Mfg. Co., Inc.
1010W. 8th Avenue, Suite H
King of Prussia, PA 19406
(215) 265-4040
(412) 261-5171 (Pittsburgh)

TX, AustIn
John Fluke Mfg. Co., Inc.
iii W. Anderson Lane, Suite 213
Austin, TX 78752
(512) 478-9901

TX, Dallas
John Fluke Mfg. Co., Inc.
14400 Midway Road
Dallas, TX 75243
(214) 233-9990

TX, Houston
John Fluke Mfg. Co., Inc.
1014 Wirt Road, Suite 270
Houston, TX 77055
(713) 683-7913
(512) 222-2726 (San Antonio)

UT, Salt Lake CIty
John Fluke Mfg. Co., Inc.
782 E. 8325 South
Sandy, UT 84070
(801) 566-4864

WA, Kennewlck
John Fluke Mfg. Co., Inc.
3613W. 16th Place #C
Kennewick, WA 99336

WA, Seattle
John Fluke Mfg. Co., Inc.
975 Industry Drive
Seattle, WA 98188
(206) 575-3765

For more InformatIon on Fluke products or Sales OffIces you may dial (800) 426-0361 toIl free In most of U.S.
From Alaska, HawaII, WashIngton, or Canada phone (206) 774-2481. From other countries phone
(206) 774-2398.
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Table 2-3. Sales Representatives - U.S. and Canada (cont)

Table 2-4. Sales Representatives - International

8520A

CANADA

ALS, Calgary
Allan Crawford Assoc., Ltd.
1935 30th Avenue N.E., #14
Calgary, ALB T2E 6Z5
Tel: (403) 230-1341

NS, HalIfax
Allan Crawford Assoc., Ltd
Townsend Place, Suite 201
800 Windmill Road
Burnside Industrial Park
Dartmounth, NS B3B lLi
Tel: (902) 469-7865

ONT, Toronto
Allan Crawford Assoc., Ltd.
6503 Northam Drive
Mississauga, ONT L4V 1J5
Tel: (416) 678-1500

BC, North Vancouver
Allan Crawford Assoc., Ltd
3795 William Street
Burnaby, BC Y5C 3H3
Tel: (604) 294-1326

ONT, Ottawa
Allan Crawford Assoc., Ltd
1299 Richmond Road
Ottawa, ONT K2B 7Y4
Tel: (613) 829-9651

OUE, Montreal
Allan Crawford Assoc., Ltd.
7018 Cote de Liesse
St. Laurent, QUE H4T 1E7
Tel: (514) 731-8564

For Canadian areas not listed, contact the office nearest you or Allan Crawford Assoc. Ltd., Mlssissauga
(Toronto), Ontario.

Supplied and Supported by Fluke International Corporation, P.O. Box 43210, Mountlake Terrance, WA 98043,
Tel: (206) 774-2398, TLX: 152662 JOHNFLUKE MTLT

ARGENTINA
Coasin SA.
Virrey del Pino 4071
Buenos Aires, Argentina
Tel: 525130
TLX: 390122284 COASN AR

BRAZIL
Arotec S.A.
Industria e Comercio
Av. Pacaembu 811
01234 Sao Paulo S.P., Brazil
Tel: (Oil) 67-2393
TLX: 1122207 AROT BR

AUSTRALIA
Elrneasco Instruments Pty Ltd.
P.O Box 30
Concord, N.S W
Australia 2137
Tel: (2) 736-2888
TLX: 79025887

COLOMBIA
Coasin Ltda.
Carrera 13, # 37-37, Of. 407
Ap. Aero 29583
Bogota DE, Colombia
Tel: 285-0230/0250
TLX: 45787 COASN CO

Arotec S.A.
Rua Araguari, 1705 s 402
30.000 Belo Horizonte M.G., Brazil

Elmeasco Instruments Pty Ltd.
P0. Box 107
Mt. Waverly, VIC. 3149
Australia
Tel: 233-4044
TLX: 26206 (ELMVIC)

Arotec S.A.
Av. Rio Branco 277
Grupo 1309
02000 Rio de Janeiro, R.J., Brazil
Tel: (021) 242-9776

ECUADOR
Proteco Coasin Cia., Ltda.
Edificio “Jerico”
Ave. 12 de Octubre #2285 y
Ave. Oreliana (Planta Baja)
Quito, Ecuador
Tel: 529684
TLX: 2865 Protec Ed

Elmeasco Instruments Pty Ltd.
Professional Suite’s Bldg.
B P 0. Box 2360
Brisbane, 4001
Australia
Tel: (07) 229-3161

BR UNE I
O’Connor’s Limited
(Brunei Branch) Chin Klan Bldg.
P.O. Box 2126
Bandar Sen Begawan, Brunei
Tel: 26680

Proteco Coasin Cia., Ltda
Casilla 9733
9 de Octubre 424
Edificio Gran Pasaje, Of. 1012
Guayaquil, Ecuador

Elmeasco Instruments Ply Ltd.
P.O. Box 1240
G.P.O. Adelaide 5001
South Australia

CHILE
Intronica Chile Ltda.
Manuel Montt 024 - Of. D
Casilla 16228
Santiago 9, Chile
Tel: 44940
TLX: 40301 Cab PubI.,

Attn: Intronica Chile

HONG KONG
Gilman & Co., Ltd.
P.O. Box 56
Gilman Ind. Bldg. 9 F
107-109 Wai Yip Street
Kwun Tong, Kowloon
Hong Kong
Tel: 5-7909633
TLX: 73358 GILMN HX

BOLIVIA
Coasin Bolivia S.R.L.
Casilla 7295
La Paz, Bolivia
Tel: 40962
TLX: Public Booth 1* 5377, indicate
“Para Coasin B.S.R.L., Av 6
de Agosto 2300 3er Piso, La Paz
tI 40962”

CHINA, PEOPLE’S REPUBLIC OF
China National Instrument Import

& Export Corp.
P.O. Box 49. Erh-Li-Kou
Hsi Chi’ao
Beijing
People’s Republic of China
TLX: CO 2242 CNIEC

ICELAND
Kristjan 0. Skagfjord Ltd.
P.O. Box 906
Reykjavik, Iceland
Tel: 24120
TLX: 2133 KOS-iS

INDIA
Hinditron Services Pvt. Ltd.
69 A.L., Jagmohandas Marg
Bombay 400 006
India
Tel: 811316
TLX: 953-112326 HspI In
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Table 2-4. Sales Representatives - International (cont)

Hinditron Services Pvt. Ltd.
“Hinditron House”
412 Raj MahI Vilas Extension
Bangalore 560 006
IndIa
Tel: 33139
TLX: 043741

INDONESIA
PT. Owl Tunggal Jays Saktl
Sangga Buana Bldg., 1st Floor
JI. Senen Rays 44, P.O. Box 4435
Jakarta, Indonesia
Tel: 367390-9
TLX: 46624 SABUANA 1A

PT. Owi Tunggal Jays Sakti
Jalan Sasakgantung 45
Bandung, Indonesia
Tel: 367390-9
TLX: 46624 SABUANA 1A

JAPAN
John Fluke Mfg. Co., Inc.
Japan Branch
(PC Board Testers only)
1 Higashikata-machi
M idori-ku
Yokohama 226, Japan
Tel: (045) 473-5425
TLX: 3823-666 FLUKJPJ

Tokyo Electron Ltd.
38 Fl. Shinjuko Nomura Bldg.
1-26-2, Nishi-Shinjuku
Shin juku-ku
Tokoyo 160, Japan
Tel: 03-343-4411
TLX: 2322220 LABTEL J

KENYA
Advanced Communications Ltd.
P.O. Box 30070
Nairobi, Kenya
East Africa
Tel: 331955
TLX: 22639 ADCOM

KOREA
Electro-Science Korea Co.
C.P.0. Box 8446
Room. 1201 Bowon Bldg.
490 Chongro - 5 Ka
Chongro-ku
Seoul, Korea
Tel: 261-7702
TLX: 78723270+

MALAYSIA
O’Connor’s (PTE) Limited
P.O. Box 91
Petaling Jays, Selangor
West Malaysia
Tel: 51563
TLX: OCONORMA37649

O’Connor’s (PTE) Limited
Lot # 5 Taman Mesra
Mile 3, Jalan Penampang
Kota Kinabulu
East Malaysia
Tel: 55322
TLX: MA8O2B6FL

MEXICO
C.J. Christensen S.A. De CV.
Instrumentos Electron icos

de Medicion
Melchor Ocampo 150-8
MexIco 4 D.F., Mexico
Tel: (905) 535-2258

NEW ZEALAND
W & K McLean Ltd.
P.O. Box 18065
Glen Innes
Auckland, New Zealand
Tel: 587-037
TLX: N.Z. 7912763

W & K McLean Ltd.
P.O. Box 2421
Christchurch, New Zealand

W & K McLean Ltd.
P.O. Box 496
Wellington, New Zealand
Tel: 851-450

NIGERIA
Mofat Engineering Co., Ltd.
P.O. Box 6369
Lagos, Nigeria
TLX: 21353, Attn: MOFAT

PAKISTAN
Pak International Operations
505 Muhammadi House

- McLeod Road
P.O. Box 5323
Karachi, Pakistan
Tel: 221127
TLX: 24494 PlO PK

PERU
Importaciones V Representaciones

Electronicas S.A.
Avda. Franklin D. Roosevelt 105
LIma 1, Peru
Tel: 288650
TLX: 37425863

SINGAPORE
Rank O’Connor’s (PTE) Limited
98 Pasir Panjang Road
Singapore 0511
Republic of Singapore
Tel: 637944
TLX: OCONSIN RS21023

SOUTH AFRICA
Fluke S.A. (Pty) Ltd.
P.O. Box 39797
Bramley 2018
Republic of South Africa
Tel: (011) 786-3170
TLX: 82899

TAIWAN
CCT Associates, Inc.
P.O. Box 24209
Taipei, Taiwan
Republic of China
Tel: (02) 391-6894
TLX: 24263 Longgulf

THAILAND
Dynamic Supply Engineering RaP
# 56 Ekamai, Sukhumvit 63
Bangkok-il, Thailand
Tel: 914434
TLX: TH 82938 MONTIEN TH

URUGUAY
Coasin Uruguaya S.R.L.
Edif. Ciudadela
Sarandi 690 D. Esc. 109
Casilla de Correos 1400
Correo Central
Montevideo, Uruguay
Tel: 917978
TLX: Public Booth UY9O1 Coasin

VENEZUELA
Coasin CA.
Apdo. Postal 50939
Sabana Graride # 1
Caracas 105, Venezuela
Tel: 782-9109-8741
TLX: 39531228

LatIn America also Supported by -

Sr. Leonardo Cusnlr, do COASIN A.A., Virrey del PIno 4071, Buenos Aires, ArgentIna, Tel: 523185,
TLX: 390122284 COASN AR

Sr. Benewaldo Padovsnl, do AROTEC S.A., lndustrta e Comerlclo, Av. Pacaembu 811, 01234 Sao Paulo S.P.,
BrazIl, Tel: (011) 67-2393, TLX: 1122207 AROT BR
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Table 2-4. Sales Representatives - International (cont)

SupplIed and Supported by Fluke (Holland) B.V., P.O. Box 5053, Z.v.nh.uvel.nweg. 53, 5004 ES Tllburg,
Netherlands, Tel: (013) 673973, TLX: 522337

8520A

AUSTRIA
Walter Rekirsch
Electronische Gerate GmbH & Co.
Vertriebs-KG
Liechtensteinstrasse 97/6
A-1090 Vienna, Austria
Tel: (222) 347646
TLX: 134759

BELGIUM
Fluke (Belguim) S.A.IN.V.
6 Rue de Geneve
1140 Brussels, Belgium
Tel: (2) 2164090
TLX: 26312

BULGARIA
Amtest Associates Ltd.
P.O. Box 55
Addlestone, Surrey KT15 iOU
United Kingdom
Tel: Weybridge (923) 52i2i
TLX: 928855

ETHIOPIA
Fluke (Holland) B.V.
P.O. Box 5053,
Zevenheuvelenweg 53
5004 EB Tilburg, Netherlands
Tel: (013) 673973
TLX: 52237

FINLAND
Oy Findip AB
Teollisuustie 7
02700 Kauniainen, Finland
Tel: (0) 502255
TLX: 123129

FRANCE
MB. Elctronique S.A.
Rue Fourny
ZAC de BUC
B.P. # 31
78530 BUC, France
Tel: (1) 9568131
TLX: 695414

HUNGARY
Amtest Associates Ltd.
P.O. Box 55
Addlestone, Surrey KT15 lOU
United Kingdom
Tel: Weybridge (932) 52121
TLX: 928855

IRAN
lrantronics Company Ltd.
20. SaIm Road
Roosevelt Avenue
Tehran, Iran
Tel: 828294/831564
TLX: 21 2956/212876

IRAQ
Fluke (Holland) B.V.
P.O. Box 5053,
Zevenheuvelenweg 53
5004 EB Tilburg, Netherlands
Tel: (013) 673973
TLX: 52237

CHAD
Fluke (Holland) B.V.
P.O. Box 5053,
Zevenheuvelenweg 53
5004 EB Tilburg, Netherlands
Tel: (013) 673973
TLX: 52237

CYPRUS
Chris Radiovision Ltd.
P.O. Box 1989
Nicosia, Cyprus
Tel: 66121
TLX: 2395

CZECHOSLOVAKIA
Amtest Associates Ltd.
P.O. Box 55
Addlestone, Surrey KT15 1DU
United Kingdom
Tel: Weybridge (932) 52121
TLX: 928855

DENMARK
Tage Olsen A/S
Ballerup Byvej 222
DK - 2750 Ballerup, Denmark
Tel: (2) 658111
TLX: 35293

EGYPT AND SUDAN
Lotus Engineering Organisation
P.O. Box 1252
22, Kasi El Nil
Cairo, Egypt
Tel: 971617
TLX: 92504

EIRE (REPUBLIC OF IRELAND)
Euro Electronics
32 Brews Hill
Naven, County Meath
Tel: 46-23577
TLX: 31821

GERMAN DEMOCRATIC
REPUBLIC
Amtest Associates Ltd.
P.O. Box 55
Addlestone, Surrey KT15 1DU
United Kingdom
Tel: Weybridge (932) 52121
TLX: 928855

GERMAN FEDERAL REPUBLIC
Fluke (Deutschland) GmbH
Krausstrasse 55
8045 Ismaning
West Germany
Tel: (089) 96251
TLX: 0522472
Rapitax: (089) 966718

Fluke (Deutschland) GmbH
Meineckestrasse 53
4000 Dusseldorf 30
West Germany
Tel: (0211)450831
TLX: 8585576

Fluke (Deutschland) GmbH
Oberer Kirchhaldenweg 135
7000 Stuttgart 1
West Germany
Tel: (0711) 694091
TLX: 722518

PK Electronik
Lietzenburger Strasse 91
1000 Berlin 15
West Germany
Tel: (030) 8831058

GREECE
Hellenic Scientific
Representations Ltd.
ii, Vrasside Street
Athens 615, Greece
Tel: (1) 711140
TLX: 219330

IRELAND
Euro Electronics
32 Brews Hill
Naven County Meath
Ireland
Tel: (46) 23577
TLX: 3182

ISRAEL
R.D.T. Electronics Engineering Ltd.
P.O. Box 75
46, Sokolov Street
Ramat Hasharon 47235
Israel
Tel: (3) 483211
TLX: 32143

ITALY
Sistrel S.p.A.
Via Giuseppe Armellini # 37
00143 Rome, Italy
Tel: (6) 59i 5551
TLX: 680356

Sistrel SpA.
Via Timavo 66
20099 Sesto S. Giovanni (Milan)
Italy
Tel: (2) 2476693
TLX: 320346

Sistrel S.p.A
Via Cintia
Parco S. Paolo 35
80126 Naples, Italy
Tel: (81) 7679700

KUWAIT
Tareq Company
P.O. Box Safat 20506
Kuwait, Arabian Gulf
Tel: 436100/436045
TLX: 2315
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Table 2-4. Sales RepresentatIves - International (cont)

LEBANON AND JORDAN
Mabek (Electronics Division)
P.O. Box 11-3823
Beirut, Lebanon
Tel: 252631/348728
TLX: 22889

LIBYA
Fluke (Holland) By.
P.O. Box 5053,
Zevenheuvelenweg 53
5004 EB Tilburg, Netherlands
Tel: (0i3) 673973
TLX: 52237

MOROCCO
Mainvest
Residence Moulay Ismail
Bat. C.
Boulevard Moulay Slimane
Rabat, Morocco
Tel: (7) 27664
TLX: 31036

NETHERLANDS
Fluke (Nederland) B.V.
P.O. Box 5053,
Zevenheuvelenweg 53
5004 EB Tilburg, Netherlands
Tel: (0i3) 673973
TLX: 52237

NORWAY
Morgenstierne & Co. A/A
Konghellegate 3
P.O. Box 6688, Rodelokka
Oslo 5, Norway
Tel: (2) 356110
TLX: 11719

POR YEMEN
Fluke (Holland) B.V.
P.O. Box 5053,
Zevenheuvelenweg 53
5004 EB Tilburg, Netherlands
Tel: (013) 673973
TLX: 52237

POLAND
Amtest Associates Ltd.
P.O. Box 55
Addlestone, Surrey KT15 iOU
United Kingdom
Tel: Weybridge (932) 52121
TLX: 928855

PORTUGAL
Equipamentos de Laboratorio. Ltda.
P.O. Box iiOO
1002 Lisbon, Portugal
Tel: (1) 578936/547512
TLX: 18469

QATER, OMAN &
UNITED ARAB EMIRATES
Technology Organisation
P.O. Box 5549
Doha, Qatar
Tel: 321431
TLX: 4581

ROMANIA
Amtest Associates Ltd.
P.O. Box 55
Addlestone, Surrey KT15 1DU
United Kingdom
Tel: Weybridge (932) 52121
TLX: 928855

SAUDI ARABIA
Electronic Equipment
Marketing Co. Ltd.
P.O. Box 3750
Riyadh, Saudi Arabia
Tel: 32761/32700/37023
TLX: 201120

SOMALIA
Fluke (Holland) By.
P.O. Box 5053,
Zevenheuvelenweg 53
5004 EB Tilburg, Netherlands
Tel: (013) 673973
TLX: 52237

SPAIN
Hispano Electronica S.A.
Piligono Industrial Urtinsa
Apartado de Correos 48
Alcorcon (Madrid)
Spain
Tel: (1) 6194108
TLX: 22404/42634

SWEDEN
Teleinstrument AB
P.O. Box 490
S-i 62 04 Vallingby 4
Sweden
Tel: (8) 380370
TLX: 11347

SWITZERLAND
Traco Electronic Company Ltd.
I. Jenatschstrasse
Postfach, 8027 Zurich
Switzerland
Tel: (1) 2010711
TXL: 54318

SYRIA
Mabek (Electronics Division)
P.O. Box 4238
Damascus, Syria

TURKEY
Erkman Electronik Aletler
Ticaret Anonim Sirketi
Necatiby Cad 92/3
Karakoy, Istanbul, Turkey
Tel: (1) 5461
TLX: 23353

UNITED KINGDOM
Fluke International Corp.-UK
Colonial Way
Watford, Herts, WD24 TT
United Kingdom
Tel: (923) 40511

U.S.S.R.
Amtest Associates Ltd.
P.O. Box 55
Addlestone, Surrey KT15 1DU
United Kingdom
Tel: Weybridge (932) 52i2i
TLX: 928855

YEMEN
Fluke (Holland) B.V.
P.O Box 5053,
Zevenheuvelenweg 53
5004 EB Tilburg, Netherlands
Tel: (013) 673973
TLX: 52237

YUGOSLAVIA
Amtest Associates Ltd.
P.O. Box 55
Addlestone. Surrey KT15 1DU
United Kingdom
Tel: Weybridge (932) 5212i
TLX: 928855

Customers In the followIng countries: Bulgaria, Czechoslovakia, Hungary, Poland, Romania, U.S.S.R., and
YugoslavIa, contact: Amtest Associates Ltd., P.O. Box 55, Addlestone, Surrey, KT 15 1DU, England,
Tel. (0932) 52121
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Section 3
Installation and Maintenance

3-1. MOUNTING: RACK OR BENCH

3-2. The 8520A is designedto be either placed directly on the work benchor to be
mounted in standard18-inch or 24-inchdeepequipmentracks.Thenon-marringfeetand
tilt-down bail (bottom, front) aid benchoperation.Thebail canbeusedto tilt thefront
panel of the 8520A to aconvenientoperatingposition. Table3-1 lists the threerack-
mountingaccessoriesavailablefor usewith the8520A. Figure3-1 showstheaccessories.

Table 3-1. Rack Mounting Accessories

NAME MODEL NUMBER

18-inch Rack Slide
24-inch Rack Slide
Rack Ears
Rack Ears (use w/slides)

MO0-260-610
M0O-280-610
M03-203-600
Y8599

3-3. INPUT LINE POWER

WARNING

TO AVOID SHOCK HAZARD OR INSTRUMENT DAMAGE CONNECT
THE INSTRUMENT POWER LINE GROUND TO EARTH GROUND.
DO NOT BREAK THIS PROTECTIVE CONNECTION BY USING A
TWO CONDUCTOR EXTENSION CORD.

3-4. The 8520Acanbe setup to operatefrom line voltagesof 100, 120,220or 240±10%
VAC at frequenciesfrom 50,60, or 400 Hz±5%(qualifiedservicepersonnelcanfind the
line voltageselectionprocedurein the 8520A CalibrationManual). Whenthe POWER
switch is set to ON, the 8520Asensestheline frequencyandmakessoftwareadjustments
that providethe optimum line noise rejectionfor that frequency.

3-5. The powercablesshippedwith the 8520Adependsupon the factoryselectedline
voltage. Factoryselectedline voltageis markedon adecalwhich is locatedon therear
panel immediately to the left of the fuse. Provide a line power receptaclethat is
compatiblewith both the powerrequirementsof theunit andtheplug on the line power
cable.
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Figure 3-1. Rack Mounting Accessories
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3-6. IEEE-488

3-7. Mechanical/Electrical Connection

3-8. The IEEE-488Connector(rearpanel)mateswith standard24-conductorIEEE-
488 cables.Figure 3-2 shows the pin-outson the connector.IEEE-488connectionsare
confinedwithin the following limits:

1. No more than 15 devicesmaybe connectedin a single IEEE-488Bus system.

2. The total lengthof cableusedin oneIEEE-488Bus systemmustnot exceed20
meters.

3. The total length of cable mustalso not exceed2 meterstimes thenumberof
devicesin the system.

Figure 3-2. IEEE~488Connector

Combinationsof I, 2, and 4 meter IEEE cablescan be usedto meetthe cablelength
restrictions.Forexample,whenonly an8520Ais connectedto acontroller,thenumberof
devicesis 2.Multiplying by 2 meters,themaximumlengththat thecablecanbeis 4 meters
(2 devicesX 2 meters/device= 4 meters).Therefore,a 1, 2, or4 metercablecould beused
to connect the 8520A and the controller. When connectingmore than 10 devices,a
combinationof 1, 2, or 4 metercablescanbe used(not to equalmorethan 20 meters).
Availablecablesare listed in Table 3-2.

LOGIC GND

GND

SHIELD
ATN
SRQ

I FC
N DAC
NRFD

DAV
EOl
0104
Dl 03
0102
DIOl
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Table 3-2. IEEE-488 Cable Accessories

MODEL NUMBER NAME

Y8001
Y8002
Y8003

IEEE Standard Cable, 1 Meter
IEEE Standard Cable, 2 Meters
IEEE Standard Cable, 4 Meters

3-9. IEEE-488 Address Switch Setting

3-10. Thereare eight IEEE-488ADDRESS switches(rearpanel).Set the switchesto
the following positionsdesired:

I. INSTR ADDRESS:Thesefive switchesareusedto selecttheIEEE-488address
of the 8520A. Table 3-3 showsthe position of switchesfor eachpossibleaddress.

2. TRIGGER: Set the switch to the up position to selecttriggeringon the rising
clockedgesof the input to theBNC TRIGGER terminal.Settheswitchto thedown
position, to selecttriggering on thefalling edgeof theinput to the BNC TRIGGER
terminal.

3. TALK ONLY: Settheswitch to theup positionif the8520Ais to beconnected
onlyto alistenonly device.Setthe switchto thedownpositionif the8520Ais to be
usedwith a controller.

4. SHIELD: Set theswitch to theup positionto connecttheshieldon the IEEE-
488 InterfaceCableto the 8520A ground.Set the switch to the down positionto
disconnectthe shield on the IEEE-488 InterfaceCablefrom the 8520Aground.

Table 3-3. IEEE-488 Addresses

4f
‘Iii

DISPLAYED
VALUE

INSTR ADDRESS

A5 A4 A3 A2 Al

00
01
02

DN
DN
ON

ON
DN
DN

DN
DN
DN

DN
DN
UP

DN
UP
ON

03
04
05

DN
DN

ON

ON
DN

DN

DN
UP

UP

UP
ON

DN

UP
ON

UP

06
07
08

ON
ON
ON

DN
ON
UP

UP
UP
ON

UP
UP
ON

ON
UP
DN

09
10
11

ON
ON
ON

UP
UP
UP

ON
ON
ON

ON
UP
UP

UP
ON
UP

12
13
14

DN
ON
ON

UP
UP
UP

UP
UP
UP

ON
ON
UP

ON
UP
ON

15 ON UP UP UP UP
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Table 3-3. IEEE-488 Address (cont)

DISPLAYED
VALUE

1NSTR ADDRESS

A5 A4 A3 A2 Al

16
17

UP
UP

ON
ON

ON
ON

ON
ON

ON
UP

18
19
20

UP
UP
UP

ON
ON
ON

ON
ON
UP

UP
UP
ON

ON
UP
ON

21
22
23

UP
UP
UP

ON
ON
ON

UP
UP
UP

ON
UP
UP

UP
ON
UP

24
25
26

UP
UP
UP

UP
UP
UP

ON
ON
DN

ON
ON
UP

ON
UP
ON

27
28
29

UP
UP
UP

UP
UP
UP

ON
UP
UP

UP
ON
ON

UP
ON
UP

30 UP UP UP UP ON

3-11. LINE-POWER FUSE REPLACEMENT

WARNING

TO AVOID SHOCK HAZARD, PERFORM THE FUSE REPLACEMENT
PROCEDURE EXACTLY AS PRESENTED. LINE POWER VOLTAGE IS
PRESENT AT THE FUSE AND THE RECEPTACLE.

NOTE

Operator maintenanceis limited tofuse replacement.All other maintenance
proceduresshould be performedonly by qualified repair personnel. These
maintenanceproceduresappear in the 8520A Calibration Manual and in the
8520A ServiceManual.

3-12. Use the following procedureto replacethe line powerfuse. Insurethat the new
fuseis thepropertypefor thelinevoltagebeingused.Fusetypesaccordingto linevoltage
areas follows:

For 100 or l2OV ac, useMDL ‘/2

For 220 or 240V ac, useMDL ¼

1. On the front panelof the 8520A, pushthe POWERswitch to the OFF (out)
position.

2. Disconnectthe8520A power cord from line power.

3. On the rearpanelof the 8520A, locatethefuseholder.Thefuseholderis in the
upper right corner of the rear panel.
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4. Turn the fuseholderabout 1/4 turn counterclockwise.

5. Pull the fuseholderfrom the 8520A. The fuse is attachedto the fuseholder.

6. Placeanew fusein the fuseholder.

7. Insert the fuseandfuseholderbackinto the rear panel.

8. Pushthe fuseholderin as far asit will go andturn it about ‘4 turn clockwise.

9. Connectthe line power cord to line power.

10. On the front panelof the 8520A, pushthe POWERswitch to the ON (in)
position. If the line power fuse blows when power is on, the instrumentrequires
service -- contactyour nearestFlukeservicecenter(a completelist of the service
centersis locatedin the Shippingand ServiceInformation Section).
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Section 4
Familiarization

4-1. INTRODUCTION
4-2. The materialin thefollowing paragraphsis designedto acquainttheoperatorwith
the 8520A.Eachcontrol,connector,and indicatoris identified in Locationof Controls,
Connectors,and Indicators.Functionof controls,Connectors,andIndicatorsdescribes
thefunctionof eachof thesefeatures(thedescriptionsarenot operatinginstructions).As
each8520Afeatureis described,locatethatfeatureon the8520A.It is recommendedthat
the contentsof the section be readandthoroughlyunderstoodbefore attempting to
operatethe instrument.

4-3. LOCATION OF CONTROLS, CONNECTORS, AND
INDICATORS

4-4. The location of all front panelcontrols,connectors,and indicatorsis shownin
Figure4-1. Eachfront panelfeatureis identified in Table4-1. The locationof all rear
panel controls and connectorsis shown in Figure 4-2, The rear panel featuresare
identified in Table 4-2.

4-5. FUNCTION OF CONTROLS, CONNECTORS, AND
INDICATORS

4-6. The information in the following paragraphsdescribesthe function of each
control,connector,andindicator.Thematerialis presentedin thesameorderasTables4-
1 and 4-2. Featuresbelongingto functional groupswill be describedundera single
heading.For example,the threerangecontrols will be describedunder RANGE.

4-7. Power On/Off
4-8. The POWERswitchnot only connectsor disconnectsline powertotheinstrument
but, on powerup, causesthe instrumentto displaymodelnumber,tell whatoptionsare
installed, state the IEEE-488 address,and initialize the instrument to the power on
default conditions.The default conditionsarehardwareand softwareset-upsthat the
microprocessorautomaticallyplacesin effect whentheinstrumentis initialized. (Seethe
default material in the Operationsectionof this manualfor additional information.)
When the POWERswitch is pushedfrom the OFF positionto the ON position, the
instrumentwill display:

8520A (standardinstrument)
or

8520A-0l (-010 Option installed)

for I secondthentheinstrumentwill displaytheIEEE-488addressof theinstrumentfor 1
second.For example,if the IEEE-488Addressswitcheson the rearpanelareset toselect
an addressof 2, the instrumentwill display:

IEEE = 02

Then the microprocessorwill establishthe following PowerOn default conditions:
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function
range
readingrate
filter
mathprograms

dc volts (VDC in right display)
100V (The 100 decimalpoint is on)
2/SEC
500 mSEC
Clears all variables from memory and loads
predeterminedvalues in all programableconstant
locations,no programsareselected,SHIFT LED is
off.

SHIFT

SHIFTOFF

MATHPROGRAMMOOE

ab

sTiruT BURST
M su SIZE LOCATION

.DD ____
PROGRAM

SHIFT SELECTION DATA

SH I FT ON—a 0 0 _________ __________

Figure 4-1. 8520A Front Panel Controls, Connectors and Indicators

1 2 3 45 6

10
(See details below)

MULTIMETER MODE

I
$ AEI

~D EXP~ 01
~ J?o 3~PD~pj
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V/~ZINPUT

HI Terminal

LO Terminal

~l SOURCE
HI Terminal
LU Terminal

INPUT REAR/FRONTSwitch

GUARDTerminal

EXTERNALGUARD/NORMAL

Switch

Keyboard Switches

Push ON(in)/push OFF (out) for line power and

POWERONdefault set-up (See Defaults in the

Operation section of this manual).

5 1/2, 7-segment LED digits with polarity in-

dication and six decimal point positions.

Four, 14-segment alphanumeric LED digits.

Momentary contact pushbutton used to reset the
instrument to two different default set-ups. (See

Defaults in the Operation section of this manual.

Recessed terminals (for increased operator safety).
HI is red. LO is black. Voltages and resistances to be

measured are applied to these terminals.

Recessed terminals (for increased operator safety).

HI is red. LU is black. The ohms source output is

present at these terminals when the ~24 WI RE

measurement function is selected (the 8520A opens

these terminals when any other function is selected).

Push to REAR(in) to connect the instrument to the

Rear Analog Input terminals. Push to FRONT(out)

to connect the instrument to the front panel terminals.

Blue recessed terminal used for External Guard

Operation.

Push to NORMAL (in) to disconnect/push to

EXTERNAL GUARD (out) to connect the GUARD
terminal and the internal guard circuit.

23 momentary pushbuttons and one indicator

(REMOTE). The pushbuttons are dual function

controls. Each control has one function when the

instrument is in the Multimeter Mode and another

function when the instrument is in the Math Program

Mode. Six of the pushbuttons have an integral LED

to indicate the status of the control.

Push to shift between the Multimeter Mode (LEO
off) and the Math Program Mode (LEO on).

MULTIMETER MODE OF OPERATION (SHIFT LEO off)

a STATUS Push to display present function, Range, Reading
Rate, and Filter.

b BURST SIZE Push to display current burst size.

c RANGE Three range controls that can enable autoranging

(AUTO LED on), select the next higher ( A ) or

lower ( V ) range.

d Function Five software interlocked controls that determine
the measurement function.

Table 4-1. 8520A Front Panel Controls, Connectors and Indicators

REF
NO.

NAME FUNCTION

POWER ON/OFF Switch

Left Display

Right Display

RESET Switch

2

3

4

5

6

7

8

9

10

SHIFT
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Table 4-1. 8520A Front Panel Controls, Connectors and Indicators (cont)

REF
NAME FUNCTION

e

f

g

h

i

j

PROGRAMS IN USE/OFF

TRIGGER

CONTROL

FILTER

READING RATE

PROGRAM SELECTION

Push to enable or disable the math program(s)
selected. The math programs are in use when the
LED is on.

Three controls that determine instrument triggering.

Push LOCAL to select local (front panel) control of
the instrument. REMOTE on indicates that an ex-
ternal device has assumed control of the instrument
via the IEEE-488interface.

Push to decrease (V) or increase (A) settling time
and rejection of filter.

Push to select next faster (A) or next slower (~)
Reading Rate.

Push to display the number(s) of the math program(s)
selected.

MATH PROGRAM MODE OF OPERATION (SHIFT LED on)

a

b

c

d

MENU

Numeric Terminator Buttons

B U RST

SIZE

LOCATION

PROGRAM

SELECTION

DATA

Numeric Keyboard

PROGRAMS IN USE/OFF

Push and release to step or push and hold to scroll
through the menu of math programs.

Four controls used after Numeric Keyboard entries.

Used following Numeric Keyboard entries to program
burst size.

Used following Numeric Keyboard entries to display
the contents of any location in burst memory.

Used following Numeric Keyboard entries to select
math programs and to enter data.

Used following either a Numeric Keyboard entry or
use of the MANUAL TRIGGER control to store
and enter data.

Controls used to enter numeric values, to select
math programs, or retrieve constants or data.

Used to enable or disable the math program(s)
selected. The LED on indicates that the selected
math programs(s) are in use.
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Table 4-2. 8520A Rear Panel Controls and Connectors

REF NAME FUNCTION

1 REAR ANALOG INPUTS (J6) 20 pin connector and pin assignment chart. Duplicates
the function of the front panel V/~2INPUT,
~2SOURCE, and GUARD terminals.

2 EXTERNAL REFERENCE
HI Terminal (J25)
LO Terminal (J26)

Binding posts. HI is red. LO is black. External
reference signal is applied to these terminals.

3 BNC TRIGGER Terminal (J7) BNC connector for input of external trigger.

4 FUSE Line power fuse, F201, and chart listing the appro-
priate line power fuse for each line power configuration.

5 Line Power Receptacle Receptacle for line power cable.

6 Terminal (J9) Binding post connected to chassis ground.

7 IEEE-488 ADDRESS Switches

INST ADDRESS

Eight recessed toggle switches.

Determine the IEEE-488 address of the 8520A.

TRIGGER Select rising or falling edge of BNC TRIGGER input
for triggering.

TALK ONLY Enable/disable IEEE-488 Talk Only (TON) function.

SHIELD Connect/disconnect IEEE-488 Interface cable and
8520A ground.

8 IEEE-488 CONNECTOR Standard 24 pin IEEE-488 receptacle.

9 Instrument Model Number

and Instrument Serial Number

9 8 7 6 5

Figure 4-2. 8520A Rear Panel Controls and Connectors
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4-9. Display

4-10. The displayof the 8520A will be describedas two distinct sections-- left display
andright display - sinceeachpart hasits own functionandmethodof forming display
characters.The two halves work togetherto provide the operatorwith measurement
data, operatorprompts,andother information.

4-11. Modified EngineeringNotation

4-12. The 8520A displaysextremelylargeor smalldatavaluesin engineeringnotation
in order to provide maximum resolution. The right display indicates the use of
engineeringnotationby displayingE followedby thepower-of-ten.A minussignafterthe
E indicatesdivision by thedisplaypower-of-ten(1 E—03 means.001),andapositive sign
afterthe E indicatesmultiplication by the displayedpower-of-ten(1 E+03means1000).
Foroperatorconvenience,the8520A engineeringnotationchangesin multiplesof three
powers-of-ten(E-3, E-6, E-9, etc.) to matchthechangein thepower-of-tenrelationship
thatoccursbetweenmostelectronicunits (MV, mV, V, kV).

4-13. Left Display

4-14. The left displayis shownin Figure4-3. The 5~digits displaymeasuredvalues,
programmedvalues, program location, the results of math programcomputations,
microprocessorprompts(to the operator),andinstrumenterror indications.Note that
four of thedecimalpoint positionsarelabeledwith the correspondinginstrumentrange
of measurement(the 10 MOhm rangeis not labeled).

4-15. Right Display

4-16. The right display is shown in Figure 4-3. The four alphanumericdigits display
modifier unitssuchasselectedmeasurementfunction andrange,programmableconstant
and variable name,programname, registernumber, etc.

LE FT DISPLAY R IGHT DISPLAY

~i.
1
5’

10
s.aaa~

100 1000

iv~
~] A ~i~I kN

Figure 4-3. 8520A Right and Left Displays

4-17. Reset

4-18. The RESET control initializes the instrumentto oneof two defaultconditions
(Seedefaultsin theOperationSectionof this manual).PushRESETonceto clearthe
variablestoredin theselectedmathprogram(s)accumulatingregisters.The instrument
will display:

PUSH RST (pushRESET)

for I secondandthenresumethe interruptedoperation.If RESETis pushedagainwhile
PUSH RST is displayed,theinstrumentreturnsto thefollowing resetdefaultconditions:
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function dc volts (VDC in right display)
range lOOV (The 100 decimalpoint is on)
readingrate 2/SEC
filter 500 mSEC
math programs No change(programmableconstantsremainat last

programmedvalues,no programsselected,SHIFT
LED is off).

4-19. V/C) Input Terminals
4-20. Theresistancesandvoltagesto bemeasuredareappliedto theseterminals.Do not
apply a potential to the HI terminal greaterthan l000V peakwith respectto the LO
terminal. Do not apply an input to the LO terminal that is greaterthan 200V peakwith
respectto ground.Theterminalsarerecessedto decreasetheopportunityfor theoperator
to comein contactwith thepotential appliedto theterminals.Theuseoftheseterminalsis
discussedin the OperationSection of this manual.

4-21. C) Source Terminals
4-22. Theseterminals are only used when making 4wire resistancemeasurements.
Whenthe 114 WIRE measurementfunction is selected,theohmssourceoutputappears
acrossthe terminals. Useof theseterminalsis describedin theOperationSectionof this
manual.Do not apply a potentialto the SOURCEHI terminalthat is greaterthan 400V
peakwith respectto theSOURCE LO terminalor greaterthan200Vpeakwith respectto
the V/fl INPUT HI terminal. Do not applyapotentialto the11 SOURCELO terminal
that is greaterthan 200V peakwith respectto the V/fl INPUT LO terminal.

4-23. Input Rear/Front
4-24. The position of this control determines whether the instrument circuitry is
connectedto the front panel terminalsof the REAR ANALOG INPUT connector.
Removeall input potentialsbefore switching.

4-25. Guard Terminal
4-26. When properlyconnected,the GUARD terminal mayreducenoiseandimprove
theaccuracyof somemeasurements.Do not apply a potential to theGUARD terminal
that is greaterthan l000V peakwith respectto earlthgroundor greaterthan 200V peak
with respectto theV/fl INPUT terminal.Useof theGUARD terminalisdescribedin the
OperationSectionof this manual.

4-27. External Guard/Normal
CAUTION

To prevent instrument damage, push this control to NORMAL when

making normal Q2 WIRE measurements.
4-28. The position of this control determineswhetheror not the GUARD terminalis
connectedto the internal guard circuit. The control is usually left at the NORMAL
position.

4-29. Keyboard Switches
4-30. The keyboardswitchesaremomentarycontactpushbuttons.Thefunctionof each
control changeswhentheinstrumentisshiftedbetweenthemultimetermodeof operation
and the math program mode of operation. The integral LEDs in the SHIFT, AUTO
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(RANGE), EXT/AUTO (TRIGGER), and 114 WIRE controls indicate the status
selectedby the control. The functions of the keyboardswitchesare as follows:

SHIFT: Pushto shift betweenthe multimeter modeof operationandthemath
mode of operation. The LED is on when the instrumentis in the math mode of
operation.

2. MULTIMETER MODE OF OPERATION (SHIFT LED off)

a. STATUS: When STATUS is pushed,the instrumentsteps through the
following displaysequence(if STATUSis pushedandheld, the8520Awill scroll
throughthe the sequenceata 1 secondrate). Assumethat no othercontrolhas
beenpushedsince POWERwasset to ON.

STTS (status)
100 VDC (rangeand function)
rr 2/SEC (readingrate)
F 500 mSEC (filter)

b. BURST SIZE: When BURST SIZE is pushed,the instrumentdisplays,
for 1 second,the numberof readingsprogrammedfor burst size. After 1
second,the instrumentreturns to the interruptedmultimeteroperation.
Assumingthat aburst size of 10 readingshasbeenprogrammed,the
instrumentwill display:

10 = SIZE (burst size = 10 readings)

c. RANGE: Eachmultimeter functionhas severalrangesof measurement.If
autorangingis enabled(AUTO LED on),the instrumentwill automaticallyselect
theproperrangefor maximumresolution.When shiftingfrom a low rangeto a
higherrange,the 8520Adoesnot changerangeat thesamepoint as whengoing
from a higher rangeto a lower range.Table4-3 showstheseautorangechange
points. Each range can also be selected manually using the A and V
pushbuttons.Table4-4lists all rangesfor eachmeasurementfunction.Thethree
RANGE controlsand their functionsareas follows:

AUTO: Push to enable/pushto disableautoranging.When autorangingis
selected,the AUTO LED is on.

A Pushto select thenext higher range.

V Pushto select thenext lower range.

d. Function switches:Thesefive pushbuttonsaresoftwareinterlockedsothat
only one measurementfunction can be selectedat a time. All measurement
functionsexceptVA+D areselectedby pushingonecontrol. VA+D is selected
by pushingboth the V DC andthe V AC controlsatthe sametime. Whenany
measurementfunction is selected, the instrument automaticallyenables
autoranging(AUTO RANGE LED on) andselectsthedefault readingrateand
filter setting. Table4-5 liststhepropercontrol(s)to pushfor eachmeasurement
function of the instrument,showsthe possibleright display(s)for that function,
and lists the defaultreadingrate andfilter.

e. PROGRAMSIN USE/OFF: Pushto enableor disablethemath program
selected.The math programsarein usewhenthe LED is on.
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Table 4-3. Autoranging Change Points

FUNCTION RANGE DOWN WHEN LESS THAN UPWHEN MORE THAN

VDC 100 mV 199.999mV
VAC 1V .15000V 1.99999V

VA+D 1OV 1.5000V 16.O100V
100V 12.000V 130.100V

1000V DC
or 96.OOV

650V AC

10 Ohm 19.9999 Ohm
100 Ohm 15.000 Ohm 199.999 Ohm

112 WIRE 1000 Ohm 150.00 Ohm 1999.99 Ohm
114 WIRE lOkOhm 1.5000kOhm 19.9999k0hm

lOOkOhm 15.000kOhm 199.999k0hm
1 MOhm 1 50.OOkOhm 1 .99999M0hm
lOMOhm 1.5000MOhm

Table 4-4. Measurement Ranges

FUNCTION VDC VAC VA+D fl(2&4WIRE) nS

Available 100 mV 1011
Ranges 1V 1V lv 10011

by 1OV by 100011
boy bOy boy 10k11 lOOnS
1000V 650V 650V 100

1 M&2
10 M11

Table 4-5. Selecting Measurement Function

TOMEASURE PUSH RIGHTDISPLAY
DEFAULT

READING RATE FILTER

dc voltages VDC mVDC or VDC 2/Sec 500 msec
ac voltages VAC VAC 2/Sec 500 msec
ac signal on a dc VDC & VAC VA+D 2/Sec 500 msec
level

Low value resistance 114 WIRE Ohm, kOhm, MOhm 2/Sec 500 msec
High value resistance 112 WIRE Ohm, kOhm, MOhm 2/Sec 500 msec
Extremely high nS nS 2/Sec FAST
resistance
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f. TRIGGER: Three software controls determinewhat trigger source the
instrumentwill use.The controlsand their functionareas follows:

EXT/AUTO: Pushto changestate.
AUTO (LED off): Enablescontinuoustriggeringfrom the

internal source.
EXT (LED on): Triggering is controlled by either the ARM BNC or the,

MANUAL pushbutton.

ARM BNC: Pushto arm the BNC TRIGGERterminal locatedon the rear
panel.ThetriggersignalmustbeTTL levels(fromeitherswitchclosureor TTL
signalsources).If the LED is on,externaltriggering is enabled.If the LED is
off, externaltriggering is disabled.

MANUAL: Push to trigger a preprogrammednumber of readings (the
preprogrammednumberof internaltriggers= burstsize).PlacesEXT/AUTO
in EXT (LED on).

g. CONTROL Remote/LocalControl

LOCAL: Pushto selectlocal(front panel)operation.The1EEE-488controller
candisablethis control.

REMOTE: Indicatoris on whencontrolof the 8520Ahasbeenassumedby an
externaldevicevia the IEEE-488interface.

h. FILTER: Two controlsusedto selectoneof the filter settlingtimeslisted in
Table 4-6. When readingrate or measurementfunction is changed,the filter
settling time for optimum accuracy is automatically selected(SeeFunction
Switchesor RANGE in this portionof the manualfor thedefaultsetting).For
more information aboutusing the FILTER control, seethe SelectingReading
RateandFilter portionof theOperatingNote late in this manual.Thecontrols
and their functionsare:

V Pushto decreasethe settlingtime andrejectionof thefilter. The newfilter
will be displayedfor 1 secondafter the control is released.

A Pushto increasethe settlingtime andrejectionof thefilter. The newfilter
will be displayedfor 1 secondafter the control is released.

Table 4-6. Available Filter

FUNCTION FRONT PANEL * IEEE-488 CODE

VDC and Low 5 msec FO
Ohms 25msec

SOmsec
bOO msec
200 msec
500 msec
1000 msec

Fl
F2
F3
F4
F5
F6
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Table 4-6. Available Filter (cont)

FUNCTION FRONT PANEL* IEEE.488 CODE

VAC and
VA+D

100 msec
200 msec
500 msec
1000 msec

F3
F4
F5

F6

HighOhmsand
nS

FAST
SLOW

F5
F6

* Displayed settling times are worst case for normal operation.

NOTES:
1. Filtering isa combinationofanalogand digital filtering.
2. The8520Ais capableofdelayinga readinguntil thefiltereddatais valid (after thesettling

timehaselapsed).This is accomplishedby enablingfilter timeout.
3. F5 isforcedwhenanyfunctionkey is pushed.
4. Filter settling timesfor High OhmsandnS:

CODE FAST (msec) SLOW (msec)

R4 100 1
R5 200 2
R6 300 4
Z3R4 200 2

i. READING RATE: Two controlsare usedto select the readingrate. The
readingrate availabledependsupon line frequency.The readingratesavailable
for eachline frequencyenvironmentarelistedin Table4-7. Whenanewmeasure-
ment function is selected,adefaultreadingrate is automaticallyprogrammed
(Seethe functionswitchesin this portionof themanualfor a list of the default
readingrates).When a new readingrateis selected,a compatiblefilter is auto-
matically selected.Table4-8 lists the defaultfilter settings.For informationon
use of the READING RATE controls, seeSelectingReadingRate and Filter
in OperatingNotesection.The READING RATE controlsand their functions

are as follows:

A Pushto selectthenext fasterreadingrate.The new readingrateis displayed
for I secondafter the control is released.

V Pushto selectthe nextslowerreadingrate.Thenewreadingrateis displayed
for 1 secondafter the control is released.

j. PROGRAM SELECTION: Push to display the number(s)of the math
program(s)selected. For example, if math programs#4 and #6 have been
selected,the instrumentwill display:

46 =PRG

The programnumberwill remain in thedisplayfor I secondafterthe control is
released.
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Table 4-7. Available Reading Rates

MEASUREMENT FUNCTION
AND RANGE

READING RATE
REMOTE CODE

50 Hz 60 Hz 400 Hz

ASYNCHRONOUS DO

200/sec 240/sec 228/sec Dl
VDC, all ranges, and all ranges below 100/sec 120/sec 114/sec D2
100 kOhm (lowfl). 50/sec 60/sec 57/sec D3

40/sec 40/sec 38/sec D4
20/sec 20/sec 19/sec D5

10/sec 10/sec 9.5/sec D6
5/sec 5/sec 4.8/sec D7
2/sec 2/sec 1.9/sec D8

All functions and ranges 1/sec 1/sec 1/sec 09

DlO30/mm
12/mm Dli

6/mirt D12
2/miri D13
1/mm D14
30/hr D15
12/hr 016

6/hr 017

2/hr 018

1/hr 019

Table 4-8. Default Filter

MEASUREMENT
FUNCTION

SELECT READING
RATE

THE RESULTING DEFAULT FILTER IS:

LOCAL REMOTE

ASYNC 5 msec FO
240, 200/sec 5 msec FO

VDCorlow11
120, 100/sec
60, 50/sec

5 msec
25msec

FO
Fl

40/sec 25msec Fl
20/sec 50 msec F2

10/sec 100 msec F3
5/sec 200 msec F4
2/sec 500 msec F5

All Functions 1/sec 1000 msec F6
30/mm 1000 msec F6
12/mm 1000 msec F6
6/mm 1000 msec F6
2/mm 1000 msec F6
1/mm 1000 msec F6
30/hr 1000 msec F6
12/hr 1000 msec F6
6/hr 1000 msec F6

2/hr 1000 msec F6
1/hr 1000 msec F6
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3. MATH PROGRAM MODE OF OPERATION (SHIFT LED on)

a. MENU: Pushto displaythe menuof mathprogramsavailable.Programs#1
through #7 are availablein astandard8520A. Sevenadditional programs(#8
through#14) areavailableon instrumentsequippedwith the -010 Option.The
MENU control canbe usedto step(pushandrelease)or scroll (pushandhold)
throughthe menu.

b. BURST: Two controlsusedto programburst sizeor to displaythecontents
of onelocation in burst memory.The controlsand their function are:

SIZE: Enterthe numberof readingsdesiredas the new burstsize (usingthe
numerickeyboard)thenpushBURST SIZE to storethisvalueasthenewburst
size.

LOCATION: Enter the burst memory location desired(0-50 for standard
instruments,0-400for instrumentsequippedwith the-010Option) thenpush
BURST LOCATION to display the contentsof that location.

c. Numeric Keyboard:

± Pushto changesign.
0 thru 9 Pushto enterdigit.

Pushto enterdecimalpoint.
/ Pushto specify burst memory scanlimits.
EXP Pushto enterexponentialmultipliers of baseten.

(PushEXP thenenterthe power.)
CE Pushto clear the entry.

d. PROGRAMS IN USE/OFF: Pushto enableor disable the math
programsselected.The math programsarein usewhen the LED is on.

e. PROGRAM: Two controlsused to select the math program(s)andenter
valuesfor any programmableconstantsusedby the program(s).

SELECTION: Used in conjunctionwith either the MENU or datakeyboard
controls to selector stackmath program(s)or math register(s).

DATA: Used in conjunction with the MANUAL TRIGGER, BURST
LOCATION, and datakeyboardcontrols to enterdata.
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5-1. INTRODUCTION

Section 5
Operating Notes

5-2. The following paragraphsprovide informationnecessaryfor successfuloperation
of the 8520A. Do not apply inputpotentialsthatexceedtheinputoverloadlimits listedin
theOperatingNotes.

5-3. INPUT OVERLOAD LIMITS
WARNING

TO AVOID SHOCK HAZARD OR EQUIPMENT DAMAGE, DO NOT
APPLY INPUT POTENTIALS THAT EXCEED THE INPUT OVERLOAD
LIMITS.

5-4. The input overload limits for the 8520A are listed in Table 5-I.

5-5. ERROR CODES

5-6. The 8520A will display error codesto indicatethat the input is at adangerous
potential, that the instrumenthas problemsor that the operatorhasmadeamistake.
Table 5-2 lists theerror codesandexplainsthe meaningof each.

Table 5-1. 8520A Input Overload Limits

TERMINALS FUNCTION MAXIMUM INPUT

V/11 IN PUT

VDC
VAC
VA+D

HI terminal iooov peak with respect to LO terminal

112 WIRE
114 WI RE
nS

HI terminal 400V peak with respect to LO terminal

11SOURCE 114 WIRE
11 SOURCEHI terminal 400V peak with respect to 11 SOURCE LO
terminal. 11 SOURCE HI 200V peak with respect to V/11 INPUT HI.
11 SOURCE LO 200V peak with respect to V/11 INPUT LO.

GUARD any
i000V peak with respect to earth ground. 200V peak with respect
to the V/11 INPUT LOterminal.

REARANALOG
INPUTS (6)

Same limits as the corresponding front panel terminals between the rear panel
terminals. 1000V peak between the front and rear panel terminals.

REFERENCE 180V peak with respect to V/fl Input LO terminal

BNC TRIGGER 30V Peak
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5-7. DEFAULTS
5-8. Defaultsarehardwareandsoftwareset-upsthat the8520Aautomaticallyplacesin
effect when specific events occur. The defaultsprotect the instrumentandallow the
operatorto initialize theinstrumentto variousset-ups.Theeventsthat trigger defaults
andthedefaultconditionsarelistedbelowin Table5-3.Theinitial conditionsreferredto
in the tableareas follows:

Blank
ErrOl HV
None

ErrO3 NOVR

ErrO3 RTD

ErrO4 KEY
ErrO5 FLTR
ErrO6 ZERO

No Errors
High Voltage present with ohms function selected
Syntax error during remote operation
Numeric or register overflow
Failure of RTD algorithm to converge
Invalid use of a control
Cannot increase filter in ASYNC reading rate
ZERO (Math Program #2) cannot be selected with the VAC or
VA+Dfunction.

IEEE-488 input buffer overflow
External Reference input>±16.5Vdc with Math Program #3 selected.
±0.5Vdc difference between EXTERNAL REFERENCE HI and LO
terminals with Math Program #3 selected.

Normal input overrange

Improper echo from A/D Microprocessor
Reading rate too fast for selected filter and/or Math Program.
ROMchecksum error
RAM does not check out
Cannot determine line frequency at POWER ON.
Sync failure between the microprocessor and the A/D Converter.
V/fl INPUT terminals not open during Analog Test (Math Program #1)
Error while measuring volts for ohms change

Tmme error, incorrect response from A/D Converter
Resync error: instrument controller to A/D Converter
Ohms Reference Error
No A/D response to microprocessor within time limits.
Microprocessor detects parity error
Microprocessor detects overrun error
Parity and overrun errors (Error Codes 31 & 32)
Microprocessor detects framing error
Parity and frammng errors (Error Codes 31 & 34)
Overrun and framing errors (Error Codes 32 & 34)
Parity, overrun, and frammng errors (Error Codes 31, 32, & 34)
Undefined interrupt at A/D
Analog interrupt activated
Parity, overrun, or framing error at A1D
Illegal command at A/D

function
range
readingrate
filter

dc volts (VDC in right display).
lOOV (The 100 decimalis on).
2/SEC
500 mSEC

Table S-2 ~rrnr Codes

ERROR DISPLAY EXPLANATION

00

01

02
03
03
04
05

06

07
08
09

10

11

12
14
15
b6
17
18
22
23
24
25
30
31
32
33
34
35
36
37
Al

A3

A5
A7

Err07 IEEE
or VXRF
ur VXRF

HHHHH
(function)

Errll HDWR
rrtoo FAST
Errl4 ROM

ErrlS RAM

Errl6 LINE

Errl7 HDWR

OPen INPT
Err22 HDWR
Err23 HDWR
Err24 HDWR
Err25 HDWR
Err3O UART
Err3l UART
Err32 UART
Err33 UART
Err34 UART
Err35 UART
Err36 UART
Err37 UART
ErrAl GARD
ErrA3 GARD
ErrA5 GARD

ErrA7 GARD
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Table 5-2. Error Codes (cant)

NOTE

Whenan error (or safetyhazard)exists,thefrontpanelswill displaythegeneralform “ErrXX”
name” whereXX is a 2 digit error number,and ~~name”isa 4 lettermnemonicdescribingthe
error. The 2 digit error numberis storedinto theshort statusbufferand is accessiblevia the
“GS” command.Thefollowingparagraphsdescribetheerror messages.

1. “ErrOl HV” is displayed when the user attempts to put the 8520A into ohms, or the 8520A
is in ohms, and a voltage in excess of 16.5 volts exists on the analog input. When the 8520A
is displaying this message, it causes new IEEE bus activity.

2. Error 02 is generated by the user sending invalid command characters over the IEEE bus.
Since this condition only occurs in remote operation, no front panel message is displayed.

3. “ErrO3 NOVR” is displayed when a numeric overflow condition exists. This will happen when
the user programs math registers too large (for addition, subtraction, and multiplication) or

too small (division). When math program P11 (RTD conversion) has an out of range input,
or when the result fails to converge in 10 iterations, “ErrO3 RTD” will be displayed.

4. “ErrO4 KEY” is displayed for any keyboard related error. Any invalid key sequences will
cause this error. Example: (SHIFT) (4) (DATA) causes “ErrO4 KEY”.

5. “ErrO5 FLTR” is displayed when the 8520A has the asynchronous reading rate selected and
the user tries to select a filter other than the 5 msec filter.

6. “ErrO6 ZERO” is displayed when the user tries to use P2 (ZERO) when VAC or VA+D is
selected.

7. “ErrO7 IEEE” is displayed when the 8520A command input buffer overflows. This can happen
when the user doesn’t use any termination characters in the string, or if characters are sent
faster than can be processed. The 8520A command input buffer is 64 bytes long.

8. Error 08 is generated by the external reference program. “or VXRF” is displayed when one
of the external reference inputs has over ±16.5volts on it, while program P3 is selected
and “IN USE”.

9. Error 09 is generated by the external reference program. “ur VXRF” is displayed when the
difference between EXTERNAL REFERENCE HI and LO terminals is less than ±.5volts,
while program P3 is selected and “IN USE”.

10. Error 10 is caused by a normal analog overrange. The display will show “+HHH.HH VDC”
in (VDC) when the condition exists.

11. “Erril HDWR” is displayed when the 8048 processor in the 8520A doesnt echo properly.

12. Error 12 is displayed as “rrtoo FAST”. The current reading rate is too fast for the function,
range, filter, and math selected.

13. “Errl4 ROM” is displayed when the ROM checksum test fails.

14. “ErrlS RAM” is displayed when the RAMtest fails.
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5-9. HIGH/LOW OHMS

Table 5-2. Error Codes (cont)

5-10. Boththe 112 WI RE andthe114WI RE resistancemeasurementfunctionshavetwo
distinct operatingmodes:high ohmsand low ohms.Low ohmsstartsat the 1011 range
and goesthrough the 10 kIl range.High ohms startsat the 100 k11 rangeandcontinues
throughthe highestohmsmeasurements.The low ohmsmodeusesacurrentsourceand
thehigh ohmsmodeusesavoltagesource.The8520Adoesnot buffertheinput in front of
the filters sotheresistancebeingmeasuredis part of thecircuit thatdeterminesthefilter
time constant.Therefore,high ohms is slower than low ohms.

15. “Errl6 LINE” is displayed when the 8520A can not determine the line frequency.

16. “Errl7 HDWR” is displayed when the 8520A Z80 processor cannot communicate with the
8048 processor.

17. Error 18 is displayed as “OPEn INPT”. This condition occurs when the analog test of math

program P1TEST is selected.

18. “Err22 HDWR” is displayed when the 8520A has guard crossing problems while testing for
high voltage before going into ohms.

19. “Err23 HDWR” is displayed when the 8048 processor does not return an expected reading.

20. “Err24 HDWR” is displayed when the Z80 fails to resynchronize with the 8048 while in
external trigger, synchronous reading rate mode.

21. “Err25 HDWR” is displayed when a guard crossing error occurs while the 8520A is taking an
ohms reference measurement.

22. “Err3O UART” is displayed when the Z80 is expecting an echo from the 8048, and it does not
occur within a specific time interval.

23. “Err3x UART” where x is 1, 2, 3, 4, 5, 6, 7 is displayed when the X80 UART detects a
framing, overrun, or parity error. Parity errors are “1”, overrun errors are “2”, and framing
errors are “4”. The FOP error numbers are added together to produce one octal digit from
1 to 7.

24. “ErrAl GARD” is displayed when an undefined interrupt occurs in the 8048 processor.

25. “ErrA3 GARD” is displayed when the “Analog Interrupt” flip-flop is activated on the Analog
PCB.

26. “ErrA5 GARD” is displayed when the 8048 UART detects a framing, overrun, or parity error.

27. “ErrA7 GARD” is displayed when the 8048 receives an illegal command.

28. When math is on (IN USE), “H” is flashed on the 14-segment displays approximately once
per second, if the voltage measured is over 42.4 volts DC or 30.0 volts AC, or any time the
8520A has a overrange on the analog input.
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Table 5-3. Defaults

EVENT
CLEAR VARIABLES

FOR SELECTED
PROGRAMS?

RESET MATH PROGRAM
CONSTANTS TO PRE.

DETERMINED VALUES?

PLACE IN INITIAL
CONDITIONS

Push POWERto ON

Push RESET once
Push RESETtwice within 1

second
Automatically SHIFT to the
Multimeter Mode (SHIFT
LED off)?

Yes

Yes
Yes

No

Yes

No
No

No

Yes

No
Yes

Yes

5-11. BURST AND TRIGGER
5-12. The burstfeatureof the8520A,whenproperlyusedwith theTRIGGERcontrols
allows the operatorto expandandcontracttime intervals, look at datathat occured
before an event(trigger), or delay the time after an event(trigger) that occurs before
readingsare taken. The burst size determineshow many readingswill be taken, the
polarity of burst sizedetermineshowthereadingsaretaken.If thepolarity is positive,the
8520A will store the designatednumberof readingsthen stop and wait for the next
trigger. If the polarity of burst size is negative,the8520A will storeonereadingfor each
trigger. Usedin conjunctionwith thereadingratefeature,the8520Acanstorereadingsat
a very fast rate then display(or transmit on the IEEE-488interface) readingsat avery
slow rate (and vice-versa).

5-13. Think of burst memory as a continuouscircle (Figure 5-1) with 50 storage
positions (400 if the -010 Option is installed).Thesepositionscan be accessedby the
8520Ausinglocation numbers—Ito -999and+1to +999(thereis no locationnumber0).
Obviously, location #1, #51, etc., contain the sameinformation (#1, #40, etc., for
instrumentsequippedwith the -010 Option). The 8520A is constantlystoring new
readingsin burst memory unless you program burst sizesso that the 8520A takesN
readingsandstops.Figure5-2 showstheeffectsof programmingfourverydifferentburst
sizes. In part A of the figure, aburst sizeof + 1 is programmed.The lastreadingcaptured
is storedatalocation+ l~the readingbeforethatatlocation—1, etc.After all 50 locations
havebeenfiled, eachnewreadingwill replacetheoldestreadingpreviouslycaptured.Part
B off Figure5-2, showsaburstsize of +50programmed.After triggeroccurs,the8520A
will capture50 readingsin locations+1 through+50.The new readingshavetakenthe
place of the readingstored before. Part C of Figure 5-2 showsa burst size of 40
programmed.When trigger occurs, the 8520A captures40 readingsin locations+1
through +40, but the the 8520A was capturing readings continuously before
measurementsthatoccuredbeforetrigger. In part D of the figure, burst size hasbeen
programmedat+999. Whentriggeroccurs,the8520A will capture999readingsandstop.
Only thelast50 readingsare in burst memoryandthefirst of thesereadingswascaptured
949 divided by thereadingrateaftertriggeroccurred.Usingthismethod,thereading(s)of
interestcanbedelayeda minimum of 1 / readingrateandamaximumof 999/readingrate.
For 60 Hz operation,this is aminimumdelayof 04.17msecandamaximumtimedelayof
41 days, 15 hours.The OperatingSectioncontainsproceduresfor displayingburst size,
programmingburst size,displayingthecontentsof burstmemory,andburstandtrigger
operationwith all possiblecombinationsof programmedburstsizeandtriggercontrols
settings.

5-14. GUARD OPERATION
5-15. Most measurementsaremadewith theequipmentconnectionshownin part A of
Figure5-3. TheDMM groundandthedevicegroundareat the samepotentialandthere
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is no needto usethe GUARD terminal.In this casethe 8520Afront panelEXTERNAL
GUARD/NORMAL control is set to theNORMAL position. But sometimesthereis a
significant difference betweenthe two ground potentials(Figure 5-3, part B) or the
measurementis madeat somenon-groundedor floating point(Figure5-3, partC). Now
thereis anexternalsource(knownasthecommonmodesource)actingthroughoneof the
test leads. Left uncorrected,this will causea common mode noise error in the
measurement.The 8520Ahasasystemof shieldsandan internalguardcircuit whichcan
be connectedvia the GUARD terminal and the EXTERNAL GUARD/NORMAL
control to minimizethe effectsof the commonmodenoise.Figure 5-4showsthreeways
that the GUARD terminal can be connected.The connectionshown in part A of the
figure is usuallytheeasiestconnectionto make,but doeslittle to solvethecommonmode
noiseproblem-- thecircuit will causean offset in the accuracyof the measurement(the
offset maybe insignificant, however).The connectionshownin part B is betterbut the
commonmodecurrent is still passingthroughthesourceresistancesotherewill still bean
offset in the measurement.Theconnectionshown in part C is the bestof thethree.The
majority of the commonmodecurrent is beingshuntedawayfrom thesourceresistance
so the effects of common mode noise on the measurementaccuracyare minimized.
Practicalconsiderationswill usually dictatewhich of the threeconnectionsare used.

-10 +40
1<

-999 +949 +999 (D)
I 1<

Location +1 is always the first reading of the most recent BURST.

Figure 5-2. Burst Size

Figure 5-1. Burst Memory

-999

TRIGGER
-999 -49 +999 (A)

I ~-IIIIIII~

-999

+1 +50 +999 (B)

+999 (C)
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A. WELLGROUNDEDMEASUREMENT

COMMONMODESOURCE

B. POORLY GROUNDED MEASUREMENT

(\j COMMON MODE SOURCE

C. FLOATING MEPSUREMENT

Figure 5-3. Common Mode Noise
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r\-)

I COMMONMODESOURCE

B. BETTER

COMMON MODE SOURCE

A. GOOD

HI

8520A

LO

GUARD

COMMONMODESOURCE

C. BEST

Figure 5-4. Guard Connections
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5-16. As a rule of thumb,guardedvoltageand resistancemeasurementsarenecessary

when:

1. Long test leadsare usedand the signal sourceimpedanceis high.

2. Floating measurementsare madeand the common mode voltage is a high
potential, a high frequency,or both.

3. Operatingthe DMM in the presenceof high-level radiatednoise (the most
common is stray fields at line frequency).

5-17. For Guard operation, complete the equipmentconnectiondesired, push
EXTERNAL GUARD/NORMAL to the EXTERNAL GUARD position, and make
the measurment.

5-18. READING RATE AND FILTER

5-19. Reading Rate and Filter featuresof the 8520A interact. When in AUTO
TRIGGER(LED off), the8520Ais continuouslysamplingtheunknownsignalateither
about 200 samples/sec(asynchronous) or a know multiple of line frequency
(synchronous);for example,240 samples/secin 60 Hz line power environments.The
Filter featureof the8520Acontrolsacombinationof analoganddigital filters to produce
excellentrejection of line relatednoise(NMRR) anddelaythe readinglong enoughto
insurethat thereadingis valid. Selectingareadingrateautomaticallyselectsthefilter that
providesoptimum measurementaccuracy.If the 8520A cannotoperateat the selected
readingrate due to addedinternalprocessingtime, the displaywill flash:

rrtoo FAST

Reducereadingrateuntil the errorcodeno longerflasheson thedisplay. If theASYNC
ReadingRateis selected,filter is set to 5 msec.Any attemptto changethefilter will result
in adisplayof:

ErrOS FLTR

Selectinga measurementfunction or turningthe 8520A on will automaticallyselecta
readingrateandfilter (seethefunctionswitchesmaterialin theFamiliarizationSection).

5-20. CONDUCTANCE-TO-RESISTANCE CONVERSION

5-21. The nS measurementfunction of your 8520A displays conductancein the
internationalunits, Siemens.Onesiemenequalsthe reciprocalof 1 ohm(S = I / fl). The
8520A units of display are nanosiemens.One nanosiemenequals the reciprocal
of 1000megohms(1nS 1/1,000M11). To find thevalueofresistanceequivalenttothe
measuredconductancevalue, use the conductance-to-resistanceconversionmaterial
presentedin Figure 5-5.
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5-10

NO. .0 .1 .2 .3 .4 .5 .6 .7 .8 .9

1 1 .909 .833 .769 .714 .667 .625 .588 .556 .526
2 .500 .476 .455 .435 .417 .400 .385 .370 .375 .345
3 .333 .323 .313 .303 .294 .286 .278 .270 .263 .256
4 .250 .244 .238 .233 .227 .222 .217 .213 .208 .204
5 .200 .196 .192 .187 .185 .182 .179 .175 .172 .169
6 .167 .164 .161 .159 .156 .154 .152 .149 .147 .145
7 .143 .141 .139 .137 .135 .133 .132 .130 .128 .127
8 .125 .123 .122 .121 .119 .118 .116 .115 .114 .112
9 .111 .110 .109 .108 .106 .105 .104 .103 .102 .101

Figure 5-5. Conductance-to-Resistance Conversion

* nS-TO-M 11

lOOnS RANGE

nS Mfl
200 — 5 Find the approximate resistance value using the conversion

scale. Then, on the Interpolation Table, locate the most
100 = io significant digit of the display reading on the vertical NO.

column, and the next digit on the horizontal NO. row.
50 20 The number at the intersecting coordinates represents the

unknown resistance value. For example, a reading of

20 — 50 52.0 nS is equal to 19.Mfl. Decimal point location is
determined from the scale approximation.

10 100

CONVERSION SCALE
S : 200 = Siemens = 1/fl INTERNATIONAL UNIT OF

- CONDUCTANCEFORMERLYKNOWNAS THE MHO.
2- 500

1 1000 Interpolation Table (I/no.)

0.5 = - 2000

0.2 — 5000

0.1 10,000

0.05 - 20,000

0.02 — 50,000

0.01 — 100,000
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Section 6
Local Operation

6-1. INTRODUCTION

6-2. This sectionof the manualdescribesexactly how to operateyour 8520Alocally
(from the front panel) in eachof its multimeterfunctions(including burst). Use of the
guard,burst,and various trigger featuresis describedin the OperatingNotessection
earlier in this manual.Math programoperationis describedin thenextsectionof this
manual(Math ProgramOperation).Remoteoperation(via the IEEE-4881978interface)
is presentedin the IEEE-488(REMOTE OPERATION)section later in this manual.

6-3. Philosophy of 8520A Multimeter Mode Operation

6-4. The philosophyof operationfor the8520A is “simplicity”. Theinternalchain-of-
commandis setup sothat selectionof ameasurementfunctionautomaticallyprograms
range,readingrate, andfilter (amongotherthings). Selectionof a rangecanchangethe
readingrateand filter. Selectionof areadingrateautomaticallyprogramsfilter. In line
with this philosophy,theoperatorshould set up the instrumentstartingwith the most
importantparameterandchangethe less important parametersas needed.That is:

1. Selectfunction.

2. Selectrange.

3. Select readingrate.

4. Selectfilter.

5. Set the INPUT REAR/FRONT and EXTERNAL GUARD/NORMAL

switches.

6. Connectthe 8520A as required.

7. If necessary,programburst size.

8. If necessary,set-upthe TRIGGER controls.

9. Trigger the instrument.

10. Use the measuredvalue(s),record the measuredvalue(s),exerciseoneof the
math programson the measuredvalue, etc.
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6-5. Front Panel and Rear Panel Terminals

6-6. Operationwill bedescribedusingthe front panelV/fl INPUT, I1SOURCE,and
GUARD terminals INPUT REAR/FRONT switch at the FRONT (out) position.
Operationusingthe rearpanelREAR ANALOG INPUT terminalsis thesameexcept
that the INPUT REAR/FRONTcontrol must be set to the REAR (in) position.

6-7. OPERATION AS A DC VOLTMETER

6-8. Figure 6-1 graphicallydemonstrateshowto measuredc voltageusingthe 8520A.

6-9. OPERATION AS AN AC VOLTMETER

6-10. Figure6-2 graphicallydemonstrateshow to measureacvoltageusingthe8520A.

6-11. OPERATION AS AN AC+DC VOLTMETER

6-12. Figure 6-3 graphically demonstrateshow to measureac+dcvoltagesusingthe

8520A.

6-13. OPERATION AS A 2-WIRE OHMMETER

CAUTION

To prevent instrument damage, make sure that the external
GUARD/NORMAL control is set to the NORMAL position when the
GUARD terminal is not connected in the circuit.

NOTE

Whenthe10 MOhmrangeis selected,the100decimalpoint turnson insteadof
the 10 decimalpoint. Thedisplayedvalueis correctthe displayhasbeenshifted
oneposition to the right.

6-14. Use the 112 WiRE function for convenientmeasurementof resistance.When
measuringresistancesless than 20 kOhm, the resistanceof the test leadsmay cause
significanterrors. Use Math Program#2 (ZERO)to automaticallysubtractthetestlead
resistancefrom thedisplayedvalue(resistancedisplayed= resistancemeasured- test lead
resistance).Figure 6-4graphicallydemonstrateshow to measureresistanceusingthe 112
WIRE function of the 8520A.

6-15. OPERATON AS A 4-WIRE OHMMETER

NOTE

WhentheJO MOhmrange isselected,the100decimalpointturnson insteadof
the JOdecimalpoint. Thedisplayvalueis correct- the displayhasbeenshifted
on position to the right.

6-16. Use the 114 WIRE function for the most accuratemeasurementof resistance
values below 20 kohm. The 114 WIRE function separatesthe current source and
measurementlinks so the effects of test lead resistanceis removedfrom the measured
value. Figure 6-5 graphically demonstrateshow to measureresistanceusing the 114
WIRE function of the 8520A.
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6-17. OPERATION AS A CONDUCTANCE METER

6-18. Use the conductancefunction(nS) to measureresistancefrom lOMuito 100,000
Mfl. Siemens,the unitsof conductance,is equalto thereciprocalof ohms(S = 1 /11). To
find thevalueof resistanceequivilant to the measuredconductancevalue,eitherdivide 1
by theconductancevalueor usetheConductance-to-ResistanceConversionmaterialin
theOperatingNotes.Figure6-6 graphicallydemonstrateshow to measureconductance
usingthe 8520A.

6-19. BURST OPERATION

6-20. Introduction

6-21. As explainedearlier in theOperatingNotes,burstoperationallows theoperator
severalunconventionaloperationssuchas looking at datathat occuredbeforeanevent
(trigger), expandingandcontractingtime intervals,anddelayingthetimeafter an event
(trigger) occursbefore a set of readingsaretaken. Two operationproceduresfollow:
Displaying Burst Size, and Burst And Trigger Operation.

6-22. Displaying Burst Size

6-23. Use the following procedure to display the number of readings currently

programmedas burst size.

1. Push SHIFT so that the LED is off.

2. PushBURST SIZE. The 8520A will displaythe burst size for about 1 sceond
after the control is released.For example, if a burst size of 10 readings is
programmed,the 8520A will display:

10 = SIZE.

6-24. Burst and Trigger Operation

6-25. Th~operationof the8520Achangesdramaticallydependinguponthepositionsof
theTRIGGERcontrols,programmedburst size,andapplicationof externalor manual
triggeringsignals.Figure6-7 showsthe operationof the8520Aandthestoragelocations
usedin burstmemoryfor eachcombinationof burstsizesandpositionsof theTRIGGER
controls.
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HI NT

For fast selection of 100V dc measurement, push RESET twice!

• Remove instrument inputs.

• Insure that the SHIFT and PROGRAMS IN USE/OFF LEDs are off.

• SELECT THE FUNCTION: Push VDC
The instrument established the VDC Default conditions.
The visible results are that the AUTO RANGE LED is on and the display is
+.01O my DC to -.010 mV DC (the display may ramp up if the input terminals
are open).

• SELECT THE RANGE: If autoranging is desired, proceed. If a specific
range of measurement is desired, push the A or V RANGE control to select
the range desired.

• SELECT THE READING RATE: Pushing VDC establishes a reading rateof
2/SEC. If a different reading rate is desired, push the A or y READING
RATE control to select the reading rate desired. Remember that selecting a
reading rate automatically changes filter to a predetermined value.

• SELECT THE FILTER: Pushing VDC establishes a filter of 500 mSEC. It a
different filter is desired, push the A or V FILTER control to select the filter
desired.

• SELECT THE TRIGGER: Push EXT/AUTO and ARM BNC TRIGGER
controls so that the LED5 are off (instrument in AUTO TRIGGER) see Burst
v.s. Trigger Operation for operation in other trigger modes.

• CONNECT THE EQUIPMENT: As shown on the facing page and set the
INPUT REAR/FRONT and EXTERNAL GUARD/NORMAL controls to the
positions indicated.

• READ: The measured value in the display.

NOTE

Applicablemath programscan be exercisedon themeasurements.

Figure 6-1. DC Voltage Measurement (cont)
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• Remove instrument inputs.

• Insure that the SHIFT and PROGRAMS IN USE/OFF LEDs are off.

• SELECT THE FUNCTION: Push VAC
The instrument establishes the VAC Default conditions.
The visible results are that the AUTO RANGE LED is on and the display is
+.00100 VAC to -.00100 VAC with the input shorted.

• SELECT THE RANGE: If autoranging is desired, proceed. If a specific
range of measurement is desired, push the A or V RANGE control to select
the range desired.

• SELECT THE READING RATE: Pushing VAC establishes a reading rateof
2/SEC. If a different reading rate is desired, push the A or V READING
RATE control to select the reading rate desired. Remember that selecting a
reading rate automatically changes filter to a predetermined value.

• SELECT THE FILTER: Pushing VAC establishes a filter of 500 mSEC. It a
different filter is desired, push the A or y FILTER control to select the filter
desired.

• SELECT THE TRIGGER: Push EXT/AUTO and ARM BNC TRIGGER
controls so that the LEDs are off (instrument in AUTO TRIGGER) see Burst
v.s. Trigger Operation for operation in other trigger modes.

• CONNECT THE EQUIPMENT: As shown on the facing page and set the
INPUT REAR/FRONT and EXTERNAL GUARD/NORMAL controls to the
positions indicated.

• READ: The measured value in the display.

NOTE

Applicablemath programscan be exercisedon the measurements.

Figure 6-2. AC Voltage Measurement (cont)
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• Remove instrument inputs.

• Insure that the SHIFT and PROGRAMS IN USE LED5 are off.

• SELECT THE FUNCTION: Push VDC and VAC AT THE SAME TIME. The
instrument extablishes the VA+D Default conditions. The visible result is
that the AUTO RANGE LED is on.

• SELECT THE RANGE: If autoranging is desired, proceed. If a specific
range of measurement is desired, push the A or V RANGE control to select
the range desired.

• SELECT THE READING RATE: Pushing VDC and VAC establishes a
reading rate of 2/SEC. If a different reading rate is desired, push the V or A
READING RATE control to select the reading rate desired. Remember that
selecting a reading rate automatically changes filter to a predetermined
value.

• SELECT THE FILTER: Pushing VDC and VAC establishes a filter of 500
mSEC. If a different filter is desired, push the A or y FILTER control to
select the filter desired.

•SELECT THE TRIGGER: Push EXT/AUTO and ARM BNC TRIGGER
controls so that the LEDs are off (instrument in AUTO TRIGGER) see Burst
v.s. Trigger Operation for operation in other trigger modes.

• CONNECT THE EQUIPMENT: As shown on the facing page and set the
INPUT REAR/FRONT and EXTERNAL GUARD/NORMAL controls to the
positions indicated.

• READ: The measured value in the display.

NOTE

Applicable mathprogramscan be exercisedon the measurements.

Figure 6-3. Ac+DC Voltage Measurement (cont)
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NOTE
When the lOMfi range is selected, the 100 decimal point will be on (instead
of the 10 decimal point). The display is correct but has been shifted one
position to the right.
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Figure 6-4. 2-Wire Resistance Measurements
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Use 02 WIRE to measure resistances from 00 to 20 MO

WARNING
TO AVOID SHOCK HAZARD AND/OR INSTRUMENT DAMAGE,
REMOVE ALL ELECTRICAL ENERGY FROM THE DEVICE
BEING MEASURED.

• Remove instrument inputs.

• Insure that the SHIFT and PROGRAMS IN USE/OFF LEDs are off.

• SELECT THE FUNCTION: Push 02 WIRE
The instrument establishes the 02 WIRE Default conditions.
The visible results are that the 02 WIRE and AUTO RANGE LEDs are on and
the display is HH.HHH Mohm (overrange) if the input terminals

• SELECT THE RANGE: If autoranging is desired, proceed. If a specific
range of measurement is desired, push the A or V RANGE control to select
the range desired.

• SELECT THE READING RATE: Pushing 02 WIRE establishes a reading
rate of 2/SEC. If a different reading Rate is desired, push the A orV
READING RATE control to select the reading rate desired. Remember that
selecting a reading rate automatically changes filter to a predetermined
value.

• SELECT THE FILTER: Pushing 02 WIRE establishes a filter to 500
mSEC. If a different filter is desired, push the A OrV FILTER control to
select the filter desired.

• SELECT THE TRIGGER: Push EXT/AUTO and ARM BNC TRIGGER
controls so that the LEDs are off (instrument in AUTO TRIGGER) see
Burst v.s. Trigger Operation for operation in other trigger modes.

• CONNECT THE EQUIPMENT: As shown on the facing page and set the
INPUT REAR/FRONT and EXTERNAL GUARD/NORMAL controls to the
positions indicated.

NOTE

If the instrumentdisplaysErrOl H V. there is electricalenergypresentin
the devicebeing measured(charge capacitors, the deviceis turned on,
etc).

•READ: The measured value in the display.

NOTE

Math Program #2 allows the testleadresistanceto beremovedfrom the

measuredvaluebefore the resultsare displayed.

Figure 6-4. 2-Wire Resistance Measurements (cont)

6-11



8520A

NOTE
When the 10M~lrange is selected, the 100 decimal point will be on (instead
of the 10 decimal point). The display is correct but has been shifted one
position to the right.
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Figure 6-5. 4-Wire Resistance Measurements
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Use 04 WIRE to measure resistances from 00 to 2 MO

WARNING

TO AVOID SHOCK HAZARD AND/OR INSTRUMENT DAMAGE,
REMOVE ALL ELECTRICAL ENERGY FROM THE DEVICE
BEING MEASURED.

• Remove instrument inputs.

• Insure that the SHIFT and PROGRAMS IN USE/OFF LEDs are off.

• SELECT THE FUNCTION: Push 04 WIRE
The instrument establishes the 04 WIRE Default conditions.
The visible results are that the 04 WIRE and AUTO RANGE LED are on and
the display is HH.HHH MOhm (overrange) if the input terminals are open).

• SELECT THE RANGE: If autoranging is desired, proceed. If a specific
range of measurement is desired, push the A or V RANGE control to select
the range desired.

• SELECT THE READING RATE: Pushing 04 WIRE establihes a reading
rate of 2/SEC. If a different reading rate is desired, push the A or V
READING RATE control to select the reading rate desired. Remember that
selecting a reading rate automatically changes filter to a predetermined
value.

• SELECT THE FILTER: Pushing 04 WIRE establishes a filter of 500 mSEC.
If a different filter is desired, push the A or V FILTER control to select the
filter desired.

• SELECT THE TRIGGER: Push EXT/AUTO and ARM BNC TRIGGER
control so that the LEDs are off (instrument in AUTO TRIGGER) see Burst
vs. Trigger Operation for other trigger mode operation.

• CONNECT THE EQUIPMENT: As shown on the facing page and set the
INPUT REAR/FRONT and EXTERNAL GUARD/NORMAL controls to the
positions indicated.

NOTE

If the instrumentdisplaysErrOl H V. there is electricalenergypresentin
tile devicebeing measured(chargedcapacitors, thedeviceis turnedon,
etc).

• READ: The measured value in the display.

Figure 6-5. 4-Wire Resistance Measurements (cont)
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Figure 6-6. Conductance Measurements
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Use nS to measure resistances from 10 MO to 100,000 MO

WARNING

TO AVOID SHOCK HAZARD AND/OR INSTRUMENT DAMAGE,
REMOVE ALL ELECTRICAL ENERGY FROM THE DEVICE
BEING MEASURED.

• Remove the instrument inputs.

• Insure that the SHIFT and PROGRAMS IN USE LEDs are off.

• SELECT THE FUNCTION: Push nS
The instrument establishes the nS Default conditions. Thevisible results are
that the AUTO RANGE LED is off and the display is <.10 nS (if the input is
open.)

• THE RANGE OF MEASUREMENT IS 100 nS.

• SELECT THE READING RATE: Pushing nS establishes a reading rate of
2/SEC. If a differenct reading rate is desired, push the A or y READING
RATE control to select the desired reading rate.

• SELECT THE FILTER: Pushing nS establishes the Fast Filter. Ifa different
filter is desired, push the A or V Filter Control to selectthetilterdesired.

• SELECT THE TRIGGER: Push EXT/AUTO and ARM BNC TRIGGER
controls so that the LEDs are off (instrument in AUTO TRIGGER) see Burst
v.s. Trigger Operation for operation in other trigger modes.

• CONNECT THE EQUIPMENT: As shown on the facing page and set the
INPUT REAR/FRONT and EXTERNAL GUARD/NORMAL controls to the
positions indicated.

NOTE

If the instrumentdisplai’s ErrOl HV there is electricalenergypresentin
the device being measured(chargedcapacitor, the deviceis turned on,
etc).

• READ: The measure value in the display.

Figure 6-6. Conductance Measurements (cont)
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Section 7
Math Programs

SECTION TITLE PAGE

7A Math Program#1 — TEST 7A-l
7B Math Program#2 — ZERO 7B-i
7C Math Program#3 — XREF 7C-i
7D Math Program#4 — OFFSET,SCALE, RATIO (OSR) 7D-l
7E Math Program#5 — LIPCT 7E-l
7F Math Program#6 — PEAKS 7F-l
7G Math Program#7 — LIMITS 7G-i
7H Math Program#8 — STATISTICS 7H-I
7! Math Program#9 — Low FrequencyAC RMS Voltage 71-1
7J Math Program#10 — dB Ratio 7J-I
7K Math Program#11 — RTD TemperatureConversion 7K-i
7L Math Program#12 — JohnFluke80T-150C Conversion 7L-I
7M Math Program#13 — JohnFluke 80T-150TConversion 7M-l
7N Math Program#14 — ThermistorLinerization 7N-i
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7-1. INTRODUCTION

7-2. Thissectionof themanualprovidesproceduresfor operatingthe mathprograms.
Therearenineproceduresthat can be performed~inthe math programmode(SHIFT
LED on): programmingburst size, looking at data stored in burst memory (either
scanningor steppingthrough burst memory), selectingmathprograms,stackingmath
programs,entering measurementdata directly, entering measurementdatastoredin
burst memory, looking at a math register(programstops),usingthe Display Option
register(monitor a math registerwithout stoppinga program),and implementingthe
mathprogramselected.Section7 describesthesegeneralprocedures.Notethateveryuse
of the mathprogrammoderequiresthe following sequentialuseof the controls.

SHIFT so that the LED is on (get into Math ProgramMode)

then (Data can be enterednumerically using
either the numerickeyboardor MENU or a
reading can be taken and entered using

enterdata the MANUAL TRIGGERcontrol, or a
readingstored in burst memory can be
entered using BURST LOCATION).

then

(use the data for BURST SIZE, BURST
numericalterminatorbutton LOCATION, PROGRAM DATA, or

PROGRAM SELECTION).

7-3. Specificproceduresarepresentedfor eachmathprogramin aseparatesubsection.
The standard8520AcontainsmathprogramsnumbersI through7. The8520Aequipped
with the-010 Optioncontainsanadditionalsevenprograms-- mathprogramsnumber8
through 14. Table 7-1 lists eachmath programby number,name,and function.

7-4. PROGRAM WARNINGS
WARNING

WHEN THE MATH PROGRAMS ARE IN USE (PROGRAMS IN
USE/OFF LED ON), THE 8520A FLASHES HHHH IN THE RIGHT
DISPLAY WHEN A VOLTAGE EQUAL TO OR GREATER THAN 30V AC
RMS OR 42.4V DC IS PRESENT ON THE INPUT TERMINALS OF THE
8520A NO MATTER WHAT NUMERICAL VALUE IS DISPLAYED.

7-5. Whenamathprogramis in use(PROGRAM IN USE/OFFLEDon),highvoltage
inputsto the 8520A maynot be displayedassuch on the8520A. Thispossibleoperator
hazardis indicatedby HHHH flashingata 1 secondratein therightdisplayat anytime
the instrument input is greater than 30V ac rms or 42.4V dc or peak ac and the
PROGRAMS IN USE/OFF LED is on.

7-6. PROGRAMMING BURST SIZE

7-7. Use the following procedureto changethe polarity and size of the burst.

1. PushSHIFT so that the LED is on. The 8520A will display:

7-2 “?“ NMBR
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Table 7-1. 8520A Math Programs

NO. NAME~ DESCRIPTION I (PROGRAMSIN USE/OFF LED on)

STANDARD PROGRAMS
0

1

2

3

4

5

6

7

TEST

ZERO

XREF

OSR

PCT

PEAK

LIM

None——usedto deselect programs

Four diagnostic self-test programs

Automatic meter zero to dc voltage
or resistance offset

External reference ratio

Offset, scale, ratio

Percent Deviation

Peak value storage

Input tested against limits

Test results

Corrected measurements

Ratio of front to rear input

(Input—Offset) Scale

Ratio

% deviation from a nominal value

DMM measurement

HIGH, PASS, LOW

OPTIONAL PROGRAMS (-010 OPTION)
8

9

10

11

12

13

14

STAT

LFAC

dB

RTD

JVC

JVF

THMS

Statistics

RMS ac value of inputs below 10Hz

dB, dBr~or dBV ratio

RTD thermometer

Operation with John Fluke 801-1 50C
temperature probe accessory

Operation with John Fluke BUT-i 50F

Thermistor linearization

DMMMeasurement

RMS value

Measurement in dB, dBm, or dBV

Temperature in °C,°F,or °K

Temperature in °C,°F,or °K

Temperature in °F,°C,or °K

Temperature in °C,°F,or

2. Enterthenumberof readingsthat is thesize of thedesiredburst. If theopposite
polarity burstis desired,push±.Forexample,if BURSTSIZE is+10,to programa
burst size of —30, push±, then3, then0. The 8520A will display:

-30 NMBR

3. PushBURST SIZE. The 8520A will display:

-30 =
for about 1 secondafterthe control is released,thenthe8520A will exit theMath

ProgramMode.

7-8. DISPLAYING THE CONTENTS OF BURST MEMORY
7-9. The contentsof burst memorycan either be displayedonelocation at a time or
scanned.Rememberthatmeasurementscanbecapturedin burstmemoryatonereading
rateand displayed(or transmittedon the IEEE-488interface)at anotherreadingrate.
Rememberalsothat if burst size is lessthan50 (lessthan400 for instrumentsequipped
with the -010 Option), thereis datastoredfrom previouslytriggeredbursts.

7-10. Stepping Through Burst Memory

7-il. Use thisprocedureto displaythecontentsof burstmemoryonelocationatatime.

1. PushSHIFT so that the LED is on. The 8520A will display:

“?“ NMBR
7-3
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2. Enter numberof the burstmemorylocationto be displayed.For example,to

display burst memorylocation 5, push 5. The 8520Awill display:

5 NMBR

3. Push BURST LOCATiON. While BURST LOCATION is depressed,the
location numberis displayed.When BURST LOCATION is released,the 8520A
will displaythe contents~ofburst memory location 5.

4. Push BURST LOCATION againto advanceto thenext location.

5. To advancein theotherdirection, push±,thenBURST LOCATION.

7-12. Scanning Burst Memory

7-13. Use this procedureto scanasequenceof burst memory locations.

1. Use the READING RATE controls to select the speedthat the 8520A will
sequencefrom onelocationto the next.Forexample,to havethe contentsof anew
locationdisplayed eachsecona,selecta readingrate of 1 / SEC.

2. PushSHiFT so that the LED is on. The 8520A will display:

“?“ NMBR

3. Enterthe numberof thefirst burstmemorylocationin thesequence,thenpush
/, thenenterthe numberof thelastlocationin thesequence.Forexample,to display
thecontentsof burstmemorylocations 10 through30, push1, then0, then/, then3,
then0. The 8520A will display:

10 /030

4. Push BURST LOCATION. The 8520A will display the contentsof burst
memorylocation 10 through30 at the readingrateselectedthenwill exit the math
programmode(SHIFT LED on).

7-14. SELECTING ONE PROGRAM

7-15. There are two proceduresthat select a single math programdependingupon
whetheror not you knowtheprogramnumber:oneprocedureif youknowthe numberof
themath programthat youwant to selectandasecondprocedureif youdon’t knowthe
numberof the programthat you want to select.Note thatselectingaprogramis not the
sameas implementingthe program.

7-16. Selecting a Program When the Program Number is Known

7-17. Use the following procedureto selectamathprogramwhen the math program
numberis known:

1. PushSHIFT: The SH1FT LED turns on and the instrumentdisplays:

“?“ NMBR

2. If the math program number is known, enter the numberusing the data
keyboard then push PROGRAM SELECTION. The math program is now
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selected.if thereareany programmableconstants,the 8520Awill displayprompts
to let the operatorusethe existingconstantsor programnew constants.Seethe
Math ProgramSectionfor adetaileddescriptidnof eachmath program.

Example:You wantto selectMathProgram#2 (ZERO) to removetheeffectsof adc
voltageoffset. No zero referencevalue hasbeenstoredsincethe instrumentwas
turned on. The VDC measurementfunction is selected.

PushSHIFT.

The 8520A displays:

“?“ NMBR

Push2.

The 8520A displays:

2 NMBR

PushPROGRAM SELECTION

The 8520A displays:

2= ZERO

for about 1 secondthendisplays:

r2.1 = DZRO

for about 1 second,thendisplays:

+.00000 DZRO

Assumingthat you wantazeroreferenceof zerovolts, pushPROGRAMDATA.
The 8520A will exit the math programmode.

7-18. Selecting a Program When the Program Number is Not
Known

7-19. Usethe following procedureto selectamathprogramwhenyouarenot sureofor

do not know the math program number.

1. PushSHIFT: The SHIFT LED turns on and the instrumentdisplays:

“?“ NMBR

2. Pushandhold the MENU control.The mathprogrammenuwill scroll through
the display at a 1 secondrate. When the mathprogramyou want appearsin the
display,releasetheMENU controlandpushPROGRAMSELECTION.Themath
programis now selected.

Example:You want to selectzero referencemathprogram.No zeroreferencehas
beenprogrammedsincethe instrumentwas turnedon. The instrumentis in VDC.
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Push SHIFT.

The 8520A displays:

“?“ NMBR

Pushand hold MENU.

The 8520A displays:

MENU

for about 1 second,thendisplays:

= TEST

for about 1 secondthendisplays:

2 = ZERO

Since this is the math programyou want to select, releaseMENU (2 = ZERO
remainsin the display). PushPROGRAM SELECTION.The 8520Acontinuesto
display:

2= ZERO

for about I second,thendisplays:

r2.l = DZRO

for about 1 second,thendisplays:

+.00000 DZRO

Assumingthatyou wantazeroreferenceof zerovolts, pushPROGRAM DATA.

The 8520A will exit the math programmode.

7-20. STACKING (selecting several) PROGRAMS

7-21. Up to threeprogramscan be stackedwith a few exceptions.Math Program
numbers0 (no program)and 1 (instrumentself-test)cannotbestackedwith anyother
math program. Math ProgramNumbers 11, 12, 13, and 14 (the four temperature
measurementprograms)aremutuallyexclusive.That is, only oneof theseprogramscan
be selectedat onetime. Eachof thesefour mathprogramsrequiresthatthe 8520Ausea
differenttypeof accessorywhich is compatibleonly with thatmathprogram.Othermath
programscanbe stackedwith anyoneofthesefour programs.The mathprogramswill be
usedby the 8520A in the sequencethey wereprogrammed.For example, if you stack
Math Program#3 and #6 as 36, the 8520A will exerciseMath Program#3,thenMath
Program#6. Use the following procedureto stackmath programs:

1. Push SHIFT: the SHIFT LED turns on and the 8520A displays:

“?“ NMBR

2. Enterthe mathprogramnumbersin the sequenceyouwant theprogramsused
and push PROGRAM SELECTION. The math programsare stackedand the
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8520Awill displaypromptsfor anyprogrammableconstantsfor thestackedmath

programs,inthe sequencethat the programswerestacked.

Example: StackMath Program#3 and #6.

Push 3.

The 8520A displays:

3 NMBR

Push6.

The 8520A displays:

36 NMBR

PushPROGRAM SELECTION.

36 NMBR remainsin the display for about I secondthenthe 8520A displays:

3=XREF

for about 1 second,thendisplays:

6= PEAK

for about 1 secondandthenreturnsto theMultimeterMode(SHIFT LED will turn

off).

7-22. ENTERING DIRECT MULTIMETER MEASUREMENT DATA

7-23. At timestheoperatorwill want to entermeasurementdatainto amathregister.
Usethefollowingprocedureto enteronemultimeterreadinginto amath register.Assume
thatthemathprogramhasbeenselectedandthatthe8520Ahasaskedfor datato storein
amath register.

1. PushMANUAL TRIGGER. The resultsof onereadingis in theLeft Display.

2. If the results of the readingareunsatisfactory,continuepushingMANUAL
TRIGGER until a satisfactoryreadingis obtained.

3. Oncethe displayeddatais satisfactory,pushPROGRAMDATA. The8520A
will proceedwith the sequenceof that particulartest.

7-24. ENTERING THE CONTENTS OF ONE BURST MEMORY
LOCATION AS DATA

7-25. Use thefollowing procedureto enterthecontentsof oneburstmemorylocationas
mathprogramdata.Assumethatthemathprogramhasbeenselectedandthatthe8520A
hasaskedfor data to store in a math register.

1. Use the Numeric Keyboard to enterthe burst memory location number.

2. PushBURST LOCATION. The 8520Adisplaysthecontentsofthatlocationin
burst memory.
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3. PushPROGRAM DATA. The 8520Awill proceedwith the sequenceof that

particularprogram.

7-26. IMPLEMENTING MATH PROGRAM(s)

WARNING

WHEN MATH PROGRAMS ARE IN USE, THE 8520A WILL FLASH HHH
IN THE RIGHT DISPLAY TO INDICATE THAT A POTENTIAL SHOCK
HAZARD (A VOLTAGE EQUAL TO OR GREATER THAN 30V AC RMS
OR 42.4V DC OR PEAK AC) IS PRESENT AT THE INPUT TERMINALS
OF THE INSTRUMENT.

7-27. To implement (use) the math programsselected, push PROGRAMS IN
USE/OFF.The LED turns on andthe 8520A exercisesthemath program(s)selected.
Whilemathprogramsarebeingexercised,hazardousvoltagelevelsmaybepresentatthe
8520A inputs while numerically low voltage indicationsaredisplayed.For example,if
1000Vdc is beingappliedto the8520A inputwhile MathProgram#2 is beingusedwhen
zero referenceof 999 volts is programmed,the 8520A will display 1.00. To warn the
operatorthat thereis avoltagereagterthan30V acrms or 42.4V dcor peakacappliedto
the 8520Ainput, HHHH will flash in theright display.To discontinueuseof the math
program(s)selected,pushFROGRAMS IN USE/OFFagain.TheLED will turnoff and
the instrumentwill not exercisethe selectedmath program(s).

7-28. DISPLAYING THE CONTENTS OF A MATH REGISTER

7-29. Thecontentsof any mathregistercanbedisplayedatanytimebut, if theprogram
is in use,the programwill stop. Use thefollowing procedureto displayoneof the Math
Memory locations listed in Table 7-2.

1. PushSHIFT so that the LED is on. The 8520A will display:

“?“ NMBR

2. Use the Numeric Keyboardto enterthe registernumber(seeTable 7-2). For

example,to look at OZRO, push2, then., then2. The 8520A will display:

2.2 NMBR

3. PushPROGRAM SELECTION. The 8520A will display:

r2.2 = OZRO

for about2 second,then(supposeOZRO is 4.0 ohms):

+4.00000 OZRO

4. To stoplooking atthemath register,pushSHIFT sothat the LED is off. The
8520A will go to the multimeter mode.

7-30. DISPLAY OPTION REGISTER (0.1)

7-31- Regardlessof what thenameimplies, the Display Option Registeris astandard
feature in all 8520A multimeters. Math register0.1, the Display Option Register,

7-8



8520A

providestheoperatorwith the optionof displayingthecontentsof anymath register(see
Table7-1) without affectingthefunctionof themathprogram.Forexample,whileusing
Math Program#7 (LIMIT) the operator can watch the total number of readings
accumulatein register7.6 usingthe following procedure:

I. Selectthe Display Option Registeras follows:

PushSHIFT so that the LED is on. The 8520A will display:

“?“ NMBR

Push0, then ., then 1. The 8520Awill display:

0.1 NMBR

PushPROGRAM SELECTION.The 8520A will display:

0.1 = OPT

for about I second,thendisplays:

0.0 DOPT

2. Select the math register to be displayed as follows:

According to our example,push7, then., then6, thenPROGRAM DATA. The
8520A will displaythecontentsof register7.6 (thetotal numberof readings)asthe
count accumulatewhen math programsarein use.

Table 7-2. Math Registers

REGISTER
D~PLAY DESCRIPTION DATA TYPE

0.0 — Display Register (DMMMode)

0.1 DOPT Display Option

2.0 none Zero Output Computed Variable

2.1 DZRO DC ZERO (voltage measurement) Programmable Constant

2.2 OZRO Ohms Zero (Resistance measurement) Programmable Constant

3.0 XREF External Reference Output Computed Variable

3.1

3.2

VXRF

XRFH

External Reference Voltage

External Reference Voltage High

Computed Variable

Measured Variable

3.3 XRFL External Reference Voltage Low Measured Variable

4.0 none Offset, Scale, Ratio Output Computed Variable

4.1 OFST Offset Programmable Constant

4.2 SCAL Scale Programmable Constant

4.3

5.0

RATO

LIPCT

Ratio

Percent of Deviation Output

Programmable Constant

Computed Variable
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Reference

Peaks

Upper Peak Value

Lower Peak Value

Peak-to-Peak Value

Limits Output (High, Low, Pass)

Upper Limit

Lower Limit

Number of High Readings

Number of Low Readings

Number of Pass Readings

Total Number of Readings

Statistics Output

Number of Readings

Average of the Readings

Standard Deviation

Variance of Readings

Sum of the Readings

Sum of the Squares of the
Readings

First Reading of the Sequence

Reading Minus Bias

Sum of the Differences

Low Frequency RMSVolts

Output

Number of Readings

Sum of the Squares of the
Readings

Unfiltered LFAC

Filter Summing

dB Output

Voltage Reference

Input Resistance

Load Resistance

Power Reference

RTD Degrees Celsius Output

RTD Degrees Kelvin Output

Programmable Constant

Computed Variable

Measured Variable

Measured Variable

Computed Variable

Computed Variable

Programmable Constant

Programmable Constant

Computed Variable

Computed Variable

Computed Variable

Computed Variable

Computed Variable

Computed Variable

Computed Variable

Computed Variable

Computed Variable

Computed Variable

Computed Variable

Measured Variable

Computed Variable

Computed Variable

Computed Variable

Computed Variable

Computed Variables

Computed Variable

Computed Variable

Computed Variable

Programmable Constant

Programmable Constant

Programmable Constant

Programmable Constant

Computed Variable

Computed Variable

Table 7-2. Math Registers (cont)

REGISTER
NUMBER

RIGHT
DISPLAY

DESCRIPTION DATA TYPE

5.1

6.0
6.1
6.2
6.3
7.0
7.1

7.2

7.3
7.4
7.5

7.6
8.0

8.1

8.2
8.3
8.4

8.5

8.6

8.7
8.8
8.9
9.0

9.1

9.2

9.3
9.4

10.0

10.1

10.2

10.3

10.4

11.0

11.1

NOM

none

HIPK

LOPK

PKPK

none

U LMT

LLMT

N HI

N LO

NPAS

NTTL

none

NUM

AVE

STDV

VAR

SUM

SMSQ

BlAS

DIF

SDIF

LFAC

NUM

SMSQ

ACLF

RSUM

dB

Vr

Ri

RL

Pr

OC
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Table 7-2. Math Registers (cont)

NUMBER DISPLAY
DESCRIPTION DATA TYPE

11.2 °F RTD Degrees Fahrenheit Output Computed Variable
11.3 RO Resistance at 0 Degrees Celsius Programmable Constant

11.4 ALPH Slope of the resistance curve. Programmable Constant

11.5 DELT Parameter “Delta” Programmable Constant

11.6 BETA Low temperature Parameter “beta” Programmable Constant

12.0 °C JF 80T-150C Output Computed Variable

12.1 °K JF 80T-150C Equivalent°Kelvin Computed Variable

12.2 °F JF 80T-150C Equivalent Degrees F Computed Variable

13.0 °F JF 80T-150F Output Computed Variable

13.1 °C JF 80T-150F Equivalent °Celsius Computed Variable

13.2
0

K
. 0 .

JF 80T-150F Equivalent Kelvin .Computed Variable

14.0 °C Thermistor Output Degrees Celsius Computed Variable

14.1 °K Equivilant Degrees Kelvin Computed Variable

14.2 °F Equivilant Degrees Fahrenheit Computed Variable

14.3 A0 Parameter AU Programmable Constant

14.4 Al Parameter Al Programmable Constant

14.5 A2 Parameter A2 Programmable Constant

14.6 A3 Parameter A3 Programmalbe Constant
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Section 7A
Math Program #1 — TEST

7A-1. INTRODUCTION

7A-2. MathProgram#1 consistsof four selftestthatprovideaconfidencecheckof the
8520A. Math program#1 is notaperformancetest.The 8520A canpassall four Math
Program#1 testsandstill beoperatingout of specifications.All four testscanbeselected
from the front panelof the 8520A but only Test#1 can be selectedvia the IEEE-488
Interface.The four testsare:

TEST #1 -- ANALOG -- Checks the function of the analogcircuitry of
the 8520A.

TEST #2 -- DIGITAL -- Checksthe function of the digital circuitry of
the 8520A.

TEST #3 -- KEY LED --Checks the function of each front panel
softwarecontrol (key) and each segmentof
everyLED.

TEST #4-- TROUBLESHOOTING--Providesaconstant,repetitivepulsepatternon
the 8520A display lines. This is a
troubleshootingaid for useby trainedrepair
personnel.

7A-3. TEST #1 -- ANALOG

7A-4. Introduction

7A-5. Self-test#1 first checksthe input terminalsof the 8520A for high voltage. If a
voltage is present,the 8520A will display:

ErrOl HV

until the voltageis removed.Next, the8520Amakesaconductancemeasurementacross
the input terminals. If the measurementis greaterthan I nS (lessthan 1,000Mf~),the
8520A will display:

OPEn INPUT (open the input)

until the input terminalsareopened.Oncethefirst two conditionsaremet, the8520Awill
make 16 internal sub-testsandmeasureanalogvoltage for eachsub-test.If the analog 7A-1



8520A

voltage is within the limits listed in Table7A-l, the 8520A will display the measured
voltageandstatethat the instrumenthaspassedthe analogvoltagetest for thatsub-test
thenproceedto thenext sub-test.For example,adisplayof:

—.0003 PSO3

indicatesthat the 8520A passedsub-tests3 andtheanalogmeasuredwas —.0003. If the
analogvoltage is not within the specified limits, the 8520A will display the measured
voltage,statethatthe test failed,and— if in local operation— stop(whenin remote,the
8520Awill proceedthroughthe 16 sub-testswithoutstopping).Forexample,adisplayof:

+.95168 FLI3

indicates that sub-tests13 failed and the measuredvalue was +9.5168. If in local
operation, push PROGRAM DATA to proceed. Once the 16 sub-testshavebeen
completed,the 8520A will askfor thenumberof the next test by displaying:

“?“ TEST
The resultsof the analogvoltagemeasurementsfor sub-testsI through16 arestoredin
burstmemorylocationsI through16, respectively.TheMathProgramOperationsection
describesgeneraloperatingproceduresfor math programs.

7A-6. Operation
7A-7. Use the following procedureto selectTEST #1 of Math Program#1.

1. PushSHIFT so that the LED is on. The 8520A will display:

“?“ NMBR

Table 7A-1. Analog Test Limits

SUB-TEST
NUMBER

NAME
LIMITS

MAXIMUM MINIMUM

01 1000V dc Zero Check +0003 —.0003

02 1 OOV dc Zero Check +.0004 —.0004

03 l0OmVdcZero Check +~J~ft~ —.0010

04 by dc Gain Check +6.5100 +6.4900

05

06

l000Vdc Gain Check ~‘

100V dc Gain Check /
+.0976

+7791

+0968

+7759

07

08

lO0mVdcGain Check

10 MOhm Range Check

+6.2311

+4.4978

+6.2091

+4.4678

09 1V ac Zero Check +.0448 —.0100

10 1OV ac Zero Check +0250 —.0100

11

12

100V ac Zero Check

65UV ac Zero Check

+.0185

+0185

—.0100

—.0100

13 1V ac Gain Check +9.487 1 +94437

14

15

l0VacGainCheck/

1 OOV ac Gain Check

+4.5012

+5738

+4.4662

+5471

16 650V ac Gain Check +.0830 4-.0570

7A-2



8520A

2. SelectMath Program#1 as follows:

Push 1. The 8520A will display:

I NMBR

Push PROGRAM SELECTION. The 8520A will display:

1 = TEST

for about 1 second,thendisplay:

“?“ TEST

3. Selectthe TEST #1 as follows:

Push 1. The 8520A will display:

1 TEST

PushPROGRAM DATA. If thereis no highvoltageattheinputof the8520A,after
I second,the 8520A will display:

nS

If the conductanceacrossthe input terminalsis greaterthan 1 nS, the 8520Awill
display:

OPEn INPT

until theinput of the 8520Ais opened.If theconductanceacrosstheinputterminals
is less than I nS, the 8520A will proceedto thenexttestor displaythe measured
value with a failed test indication andstop(until PROGRAM DATA is pushed).
After all 16 sub-testsandmeasurementshavebeenmade,the8520Awill askfor the
numberof the nexttestby displaying:

“?“ TEST

4. The measuredvaluesfor sub-tests1 through 16 arelocatedin burstmemory
locations I through 16, respectively.

7A-8. TEST #2 -- DIGITAL

7A-9. Introduction

7A-lO. TEST #2 performsthreedigital testroutines:aROM checksumtest, aRAM
read/writetest, and aguardcrossingcircuitry test. If oneor moreof the testsfail, the
8520A will display:

Err 14 ROM (if the Romchecksumfails)
Errl5 RAM (if the RAM read/writetest fails)
Errl7 HDWR (if the guardcrossingcircuitry test fails)

for 1 secondbefore proceedingto the next test. if all threetestspass,the 8520A will

display:

PASS DGTL
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for about 1 secondandthe8520A will askfor thenumberof thenexttestby displaying:

7A-11. Operation

“?“ TEST

7A-l2. Use the following procedureto selectTEST #2 of Math Program#1.

1. PushSHIFT so that the LED is on. The 8520A will display:

“?“ NMBR

2. SelectMath Program#1 as follows:

Push 1. The 8520A will display:

1 NMBR

Push PROGRAM SELECTION. The 8520Awill display:

for about 1 second,thendisplay:

3. SelectTEST #2 as follows:

Push2. The 8520A will display:

= TEST

“?“ TEST

2 TEST

PushPROGRAMDATA. The 8520Awill remainunchangedfor about I second,
then:

If the 8520A passedall threetests,the display will be:

PASS DGTL

If the 8520A failed any test, theerror codewill be displayedfor about 1 second.

4. The 8520A will ask for the numberof the next test by displaying:

“?“ TEST

7A-13. TEST #3 -- KEY & LED TESTS

7A-14. Introduction

7A-l5. TEST #3 hastwo parts:the KEY Testandthe LED Test.The KEY Testallows
theoperatorto checkthe function of eachcontrol on the front panelexceptPOWER
ON/OFF, EXTERNAL GUARD/NORMAL, and REAR/FRONT. The LED Test
allows theoperatorto checkthefunctionof eachsegmentof everyLED. OnceTEST#3
hasbeenselected,pushingRESETalonewill startor stopthe LED Test.Pushingany
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otherkeyexceptSHIFTwill returnto theKEY Test.PushingSHIFTalonewill causethe
8520A to exit TEST #3 andask for thenexttest numberby displaying:

7A-16. Operation

“?“ TEST

7A-17. Use the following procedureto selectTEST #3, exercisethe KEY Testand
exercisethe LED Test.

I. PushSHIFT so that the LED is on. The 8520A will display:

“?“ NMBR

2. SelectMath Program#1 as follows:

Push 1. The 8520A will display:

I NMBR

PushPROGRAM SELECTION. The 8520A will display:

for about 1 second,thendisplay:

3. SelectTEST #3 as follows:

Push3. The 8520A will display:

I =TEST

“?“ TEST

3 TEST

PushPROGRAM DATA. The 8520A will display:

PUSH KEYS

to indicatethat the instrumentis ready to exercisethe KEY Tests.

4. KEY TEST -- Sequentiallypushthecontrolslistedin theKey Switchcolumnof
Table7A-2 andinsurethatthecorrespondingLED segmentsindicatedin thetable
areactuallyon in the 8520A display.

5. LED TEST-- PushRESETto starttheLED test.The LED Testcanbestepped
or scrolled.Thetestwill stepeachtime RESETis pushedandreleasedor thetestwill
scroll while RESETis pushedandheld.Figure7A-l showsthe sequencethatthe
LED segmentsareturnedon. Notethat in thefirst step,all segmentsof everyLED
are on.

NOTE

To exit LED TestandenterKEYTest,pushanykeyexceptRESETorSHIFT.
To exit theKEY andLED Tests,pushSHIFT.
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Table 7A-2. Keyswitch Test

7A-18. TEST #4-- TROUBLESHOOTING

7A-19. Introduction

7A-20. Test#4 is providedas atroubleshootingaid for qualified repairpersonnel.The
test sendsaconstanthexidecimal40 acrosstheguardcrossingcircuit.The8520Adisplay
is aseeminglyrandompatternwith theword FLUKE the only recognizabledisplay.The
patternrepeats(FLUKE will appearin the display) aboutevery64 seconds.

VDC (+1—)

_L. I o i—i I~7F/~JB F/~7B N4 iwi isr,i 1~U1
I. U. El. ‘~‘El IC E/~JC ~VI2& k~7L4~7I~I.I-2J.DP

VAC (7)

~2WIRE (8)

~Z4 WIRE (8)

nS (CE)

PROGRAMS IN USE/OFF

STATUS (MENU)

BURST SIZE

D DP

C DP

DP E

G E

F E

E E

G G

F G

E G

D G

C G

DP D

G D

F D

E D

F F

E F

D F

C F

DP C

G C

F C

BURST LOCATION

AUTO RANGE (.)

A RANGE (4)

YRANGE (5)

EXT/AUTO TRIGGER (6)

ARM BNC TRIGGER (EXP)

MANUAL TRIGGER

PROGRAM SELECTION

PROGRAM DATA

READING RATE A (0)

READING RATE V (1)

FILTER V(2)
FILTERA(3)

LOCAL (I)

At the Same Time:
SHIFT and PROGRAM SELECTION

At the Same Time:
RESET and nS (CE)

GandF F

DandF E
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/G/

/E/C

jDj~

~A/// lifliOll
.~U.U. LI. LI. I_I.

\ ‘\ /\ /\ ,\ /
\ / \ / \ /\ /\,\ /

_________ \/ \/ \/ \/ \/

START j—ø~DP 1*A *A #‘A .*A ~A
ALL I o B B B B B~ cJ C C C C C

B D D 0 D D

A E E E E E

F F F F F

G G G G G

DP-’ DP— DP-’ DP- DP—

1B/\~4B

~LcØ~1Al?
\ ,\ ,\ ,\ /
\ /\/\ ,\ /
\/ \/ \/

-*1G ‘~1G ~.1G ~1G

iF iF iF iF

1E 1E 1E bE

1D 1D 1D 1D

1C 1C 1C 1C

lB lB lB lB

1A 1A 1A 1A

2G 2G 2G 2G

2F 2F 2F 2F

2E 2E 2E 2E

2D 2D 2D 2D

2C 2C 2C 2C

2B 2B 2B 2B

2A— 2A-’ 2A—’ 2A

TRIGGER
ARMBNC SHIFT

4-WIRE

Figure 7A-1. LED Test Sequence

RANGE PROGRAMS
AUTO IN USE/OFF

~.L~146I
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7A-21. Operation

7A-22. Use thefollowing procedureto selectTest#4 of Math Program#1:

1. PushSHIFT so that the LED is on. The 8520Awill display:

“?“ NMBR

2. SelectMath Program#1 asfollows:

Push 1. The 8520A will display:

1 NMBR

PushPROGRAM SELECTION. The 8520A will display:

I =TEST

for about 1 second,then will display:

“?“ TEST

3. SelectTEST#4 asfollows:

Push4. The 8520A will display:

4 TEST

PushPROGRAM DATA. The 8520A will display a seemin~lyrandompattern

with:

FLUKE

repeatedaboutevery 64 seconds.

4. To exit Test#4, pushany key.
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Sectio.n 7B
Math Program #2 — ZERO

7B-2. Math Program#2 ZEROs the 852OA display to a programmedoffset. The
program can only be used in the VDC, 112 WIRE, 114 WIRE, andnS measurement
functions.Theprimary intent of Math Program#2 is to allow the 8520Ato removethe
effects of offsets such as test lead resistancefrom the displayedmeasurementvalue.

7B-3. AS Table7B-1 show,therearetwo separatestoragelocationsfor offsets:dcvolts
zero(DZRO) andohmszero(OZRO). If the852OA is in VDC beforeMathProgram#2 is
selected,theoffsetwill be storedin theDZROmathregister.If anyof thethreeresistance
measurementfunctionsare selectedbeforeMath Program#2 is selected,theoffsetwill be
storedin theOZROmathregister.If theinstrumentis in anyothermeasurementfunction
whenMath Program#2 is selected,the instrumentwill displayan error messageandwill
not go into the math program. After Math Program#2 has beenselected,pushing
PROGRAMS IN USE/OFFsothat the LED is on will resultin the storedoffset being
subtractedfrom the measurmentdataandthedifferencebeingdisplayed.Forexample,if
IV is in DZRO and the 8520A is connectedto an llV dc source,+10.000 will be
displayed.Table 7B-l lists the registersfor Math Program#2.

Table lB-i. Math Program #2 Registers

REGISTER
NUMBER

RIGHT
DISPLAY

DESCRIPTION FORMULA
DEFAULT

VALUE

r2.0 none Measured value less the offset

r2.1 DZRO VDC zero offset (same for any
range)

r2.2 OZRO ~22WIREjl4WlRE,andnS

zero offset (same for any range)

where 1= Input to the 8520A
Z = Offset

l-Z

Z

Z

0

0

0

NOTE

Whenusing the OZROportion of Math Program #2, besure that the value
storedaszero referencewastakenusingthesamemeasurmentfunction that is

8520A

7B-1. INTRODUCTION
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consequencesof not following procedure is: if.01 was storedfor leads
resistanceasOZROusingthe112 WlREfunctionandthenMathProgram#2 is
enabled(PROGRAMSIN USE/OFFLED on) with thenS measurement
function selected,thestoredOZROis now interpretedby the8520Aasbeing
.01 nStheequivalentof100MOhmsofresistance).Thisvalueissevenordersof
magnitudelarger than the measurement,so the result will appear to be an
error.

7B-4. OPERATION

NOTE

If thezerooffsetregistercontainanyvaluebut zero,theactualdisplayofyour
8520A maydifferfrom the display describedin thefollowing examples.

7B-5. Theproceduresforstoringzerooffsetsarethesamefor DZRO andOZRO,sothe
proceduresbelowwill describebothat the sametime. Youcan eitherstorean arbitrary
number(for exampleto subtracta knowndc offsetfrom voltagemeasurements)or you
canstorean offsetmeasuredby the8520A.Thefirst of thefollowing procedurestellshow
to storean arbitraryzerooffset and thesecondproceduretellshowto storea measured
zerooffset.

7B-6. Storing an Arbitrary Offset

7B-7. Use the following procedureto storean arbitraryvalue for azero offset:

1. Selectthe desiredmeasurementfunction (VDC, 112WIRE, 114WIRE, or nS).

2. SelectMath Problem#2 as follows:

PushSHIFT so that the LED is on. The 8520A will display:

“?“ NMBR

Push2. The 8520A will display:

2 NMBR

Push PROGRAM SELECTION. The 8520A will display:

2= ZERO

for about I second,then:

r2.l = DZRO (if VDC was selected)

or

r2.2 = OZRO (if 112 WIRE, 114 WIRE, or nS was selected)

will flash throughthe display, then the 8520A will display:

+.00000 DZRO (if VDC was selected)

or

+.00000OZRO (if 112 WIRE, 114 WIRE, or nS was selected)
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3. Enterthe arbitrary offset as follows:

For example,enteranarbitrary offset of +IV usingthe datakeyboard.

PushI. The 8520A will display:

1DZRO

PushPROGRAM DATA. The8520A will returnto the multimetermode(SHIFT

LED off).

7B-8. Storing a Measured Offset

7B-9. Use the following procedureto storeameasuredoffset.

I. Set up the 852OA to makethe typeof measurementsdesired.For example,to
zero the test lead resistancefrom 112 WIRE measurement,select the 112 WIRE
function, AUTOranging,etc., andshort the two test leadstogether.

2. SelectMath Problem#2 as follows:

PushSHIFT so that the LED is on. The 8520A will display:

“?“ NMBR

Push2. The 8520A will display:

2 NMBR

PushPROGRAM SELECTION. The 8520A will display:

2= ZERO

for about 1 secondthen:

r2.2 = OZRO

will flashthroughthedisplay(if VDC hadbeenselected,r2.1 = DZROwould have
flashed throughthe display) then:

+.00000OZRO

will remain in the display.

3. Havethe 8520Atake onereadingof test leadresistanceandstorethat valueas
OZROas follows:

PushMANUAL TRIGGER. The 8520A will take onereadingto useasOZRO.

Assuming the test leads resistance is 1 ohm, the 8520A would display:

+1.0000 Ohm

If this readingis not satisfactory,continueto pushMANUAL TRIGGER.Until a

satisfactoryvalue is displayed.
PushPROGRAM DATA. The8520Awill storethereadingasOZROandreturnto
the multimeter mode.
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7C-1. INTRODUCTION

Section 70
Math Program #3 — XREF

7C-2. Math Program#3 computesthe ratio of an unknownsignalappliedto the input
of the 8520Ato a referencevoltageappliedtotheEXTERNAL REFERENCEterminals
on the rearpanel.WhenMath Program#3 is used(PROGRAMSIN USE/OFFLED
on), the ratio is displayed.

7C-3. t~iepotentialsappliedto the rearpanelEXTERNAL REFERENCEterminals
havethe following limits:

1. The differencebetweenthetwo potentialsmustbegreaterthan±0.SVdc. If the
difference is less than ±0.5Vdc, the 8520A will display the under rangeerror
message:

ur VXRF

2. Eachpotentialmust be less than+16.5V dc andgreaterthan—l6.5V dc with
respectto thelow input terminal.If eitherpotentialis outsidetheselimits, the8520A
will displaythe over rangeerror message:

or VXRF

7C-4. Table7C-l lists the registersfor Math Program#3. The Math ProgramSection
presentedgeneraloperatingproceduresfor math programs.The proceduresthatfollow
are specific to Math Program#3.

Table 7C-1. Math Program #3 Registers

REGISTER
NUMBER

RIGHT
DISPLAY

DESCRIPTION FORMULA DEFAULT
VALUE

r3.0 none External Reference Ratio Input
XH—XL

0

r3.1 VXRF External Reference Voltage XH—XL 0

r3.2 XRFH External Reference High Input XH 0

r3.3 XRFL External Reference Low Input XL 0
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7C-5. OPERATION

7C-6. The following procedureandexampledescribehow to useMath Program#3 to

makeratio measurementsusingthe 8520A.

1. REFERENCEterminals. For the example, assumethe external reference
voltage is +l0.OOV dc with the low input terminal andthe low EXTERNAL
REFERENCEterminalare bothat OV dc or at GND.

2. Set the 8520Aup for the measurementdesired.Forexample,selectVDC, lOOV
range.

3. SelectMath Program#3 as follows:

PushSHIFT so that the LED is on. The 8520A will display:

Push3. The 8520A will display:

“?“ NMBR

3 NMBR

Push PROGRAM SELECTION. The 8520A will display:

3=XREF

for about 1 second,then the 8520A will returnto the multimeter mode.

4. Apply an input of 90V dc to the 8520A input. The 8520A will display:

5.
display:

90.000VDC

Push PROGRAMS IN USE/OFFso that the LED is on. The 8520A will

or 90V dc/ IOV dc.

+9.0000
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Section 7D
Math Program #4

OFFSET, SCALE, RATIO (OSR)

7D-1. INTRODUCTION

7D-2. Math Program#4 subtractsapreprogrammedoffset (OFST) from the 8520A
input, multiplies the differenceby ascalefactor (SCAL), anddividestheproductby a
ratio factor (RATO) or

8520A display =

(Input - OFST) SCAL
RATO

7D-3. The defaultvaluesfor OFST= 0 andfor SCAL andRATO = I, sousingMath
Program#4 with the defaultvaluesprogrammedwill not createanydifferencebetween
the actualvalue of the input and the displayedvalue.

7D-4. Table 7D-l lists the registers for Math Program#4. The Math Program
OperationSectiondescribesgeneraloperatingproceduresfor the math programs.

Table 7D-i. Math Program #4 Registers

REGISTER
NUMBER

RIGHT
DISPLAY

DESCRIPTION FORMULA DEFAULT
VALUE

r4.0

r4. 1

r4.2

r4.3

where I =
I

none

0 FST Offset

SCAL Scale

RATO Ratio

Input to the 8520A
I

(l-O)S
R

0

S

R

0

0

+1.00000

+1.00000

7D-5. OPERATION

7D-6. Use the following procedureto select and set-upMath program#4. As an
example,thefollowing will be programmed:OFST= 5V dc, SCAL = 2, andRATO = 4.

I. SelectMath Problem#4 as follows:

PushSHIFT so that the LED is on. The 8520A will display:

“?“ NMBR
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Push4. The 8520Awill display:

4 NMBR

Push PROGRAM SELECTION. The 8520A will display:

4=OSR

for about 1 second,thendisplay:

for 1 second,thendisplay:

r4.l = OFST

+.00000OFST

2. Programthe new offset as follows:

Push5. The 8520Awill display:

5 OFST

PushPROGRAM DATA. The 8520A will store

r4.2 = SCAL

for 1 second,thendisplay:

the offset and thendisplay:

+1.00000SCAL

3. Programthe new scalefactor as follows:

Push2. The 8520Awill display:

2 SCAL

Push PROGRAM DATA. The 8520A will store

r4.3 = RATO

for 1 second,thendisplay:

+1.00000RATO

the scalefactor thendisplay:

4. Programthe new ratio as follows:

Push4. The 8520A will display:

4 RATO

Push PROGRAM DATA. The 8520A will store the ratio and return to the
multimetermode.
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5. Verify operationof Math Program#4 as follows:

a. Selectthe VDC function, AUTOranging andapply +l5V dc to the 8520A

input. The 8520A will display:

+15.0000VDC

b. PushthePROGRAMS IN USE/OFFcontrol so that the LED is on. The
8520A will display:

+5.0000

c. Verify the 8520A displayby performingthe math manually.

(Input - OFST) SCAL

8520A display = RATO

— (+15V dc - 5V dc)2

4

— (IOV dc)2
4

— 20V dc
4

= 5V dc
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7E-1. INTRODUCTION

Section 7E
Math Program #5 —LIPCT

7E-2. Math Program#5 computes the percent difference between the unknown 8520A
input and a preprogrammednominal value. When Math Program #5 is in use
(PROGRAMSIN USE/OFFLED on), the8520Adisplaysthecomputedpercentageof
difference.That is, the 8520A will display:

I00(measuredvalue - nominal value)
nominal value

7E-3. Math Program #5 allows the operatorto programany nominal value. The
registersfor math program#5 arelisted in Table 7E-1. The math programoperation
section presents general math program operation procedures.

Table 7E.i. Math Program #5 Registers

REGISTER
NUMBER

RIGHT
DISPLAY

DESCRIPTION
~-

FORMULA
DEFAULT

VALUE

r5.0

r5.1

LI PCT

NOM

Percent difference

Nominal value

(I-N) 100
N

N

0

0

7E-4. OPERATION

7E-5. Usethefollowingprocedureto selectMath Program#5 andprogramthenominal
value.For an example,the procedurewill programa nominal value of 100 ohms.

1. SelectMath Problem#5 as follows:

PushSHIFT so that the LED is on. The 8520Awill display:

Push5. The 8520A will display:

“?“ NMBR

5 NMBR
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PushPROGRAM SELECTION. The 8520A will display:

5

for about 1 second,thendisplay:

r5.l = NOM

for about I second,thendisplay:

+.00000NOM

2. Programthe nominal value manuallyas follows: (Use the proceduresin the
Math ProgramOperationSectioneitherto useareadingstoredinburstmemory,or
to take andusea measurementreadingfor nominal value).

Pushl,then0, then0. The 8520A will display:

100 NOM

PushPROGRAM DATA. The 8520A will returnto the multimeter mode.

3. Check the function of the mathprogramas follows:

a. Set-upthe8520A for2-wire resistancemeasurementsandplace 10 ohmsof

resistance across the 8520A input. The 8520A will display:

10.0000Ohm

b. Push PROGRAMSIN USE/OFFso that the LED is on. The 8520Awill
display:

—90.000 PCT

indicating that the differencebetweenthe measuredresistanceandthe nominal

value is 90% less than the nominal value.

c. Place110 ohmsacrossthe 8520A input. The 8520A will display:

+10.000 PCT

indicating that the input is 10% greaterthanthe nominal value.
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7F-1. INTRODUCTION

Section 7F
Math Program #6 — PEAKS

7F-2. Math Program#6 measuresandstoresthehighestandlowestvaluesof the input
signal in a set of readings(the peaks)andcomputesthe algebraicpeak-to-peakvalue.
Once a set of readingshas beenprocessedby Math Program#6, it is necessaryto
manually retrievethe high peak, low peak, and peak-to-peakvalues.To preparethe
8520A for processinganotherset of readings,push RESETonce. The Math Program
OperationSectiondescribesgeneralproceduresfor Math ProgramOperation.Table
7F-l lists the registersfor Math Program#6.

Table 7F.1. Math Program #6 Registers

REGISTER

NUMBER

RIGHT

DISPLAY
DESCRIPTION FORMULA DEFAULT

VALUE

r6.0

r6.1

r6.2

r6.3

none

HIPK

LOPK

PKPK

Input

High Peak Input

Low Peak Input

Peak-to-Peak

I

H = I if I ~ H

L I if 1< L

H—L

0

—l E+l8

+1 E+18

0

7F-3. OPERATION

7F-4. There are three proceduresfor operatingMath Program#6: SelectingMath
Program#6, Implementing Math Program#6, and Displaying the Resultsof Math
Program#6.

7F-5. Selecting Math Program #6

7F-6. Use the following procedureto select Math Program#6:

PushSHIFT so that the LED is on. The 8520A will display:

Push 6. The 8520A will display:

“?“ NMBR

6 NMBR
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PushPROGRAM SELECTION. The 8520A will display:

6 PEAK

for about 1 second,thenreturn to the multimetermode.

7F-7. Implementing Math Program #6

7F-8. Math Program#6 can beexercisedon dataas it is beingmeasuredor ondatathat
hasbeenstoredin burst memory.To implementMath Program#6, selecttheprogram
usingthepreceedingprocedurethenpushPROGRAMSIN USE/OFF sothatthe LED
is on.

7F-9. Displaying the Results of Math Program #6

7F-lO. After Math Program#6 hasbeenusedto processa seriesof readings,usethe
following procedureto displaytheresults.Assumethatthehighmeasurementwas+5.5V
and that the low measurementwas —4.5V.

1. Push SHIFT sothat the LED is on. The 8520A will display:

“?“ NMBR

2. Push6, then., then 1, (mathregisternumber6.1 is theHI Peak).The8520Awill
display:

6.1 NMBR

3. PushPROGRAM SELECTION. The 8520A will display:

r6.l = HIPK

for 1 second,then:

+5.5000 HIPK

4. PushPROGRAM DATA. The 8520Awill display:

r6.2 = LOPK

for I second,then:

—4.5000 LOPK

5. PushPROGRAM DATA. The 8520A will display:

r6.3 = PKPK

for 1 second,then:

+10.0000PKPK

6. PushPROGRAM DATA. The 8520A will return to the multimetermode.
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7G-1. INTRODUCTION

Section 7G
Math Program #7 — LIMITS

7G-2. Math Program#7 examineseachreadingto determinewhetheror not thevalue
lies within apreprogrammedsetof limits. As eachreadingis processedby theprogram,
the 8520Awill displaythat thereadingpassed(wasbetweenthepreprogrammedlimits),
was low, or washigh. Theprogramaccumulatesa counton the numberof highreadings,
the numberof low readings,the numberof readingsthatpassed,andthetotalnumberof
readingstaken(NTTL). The programcaneither processreadingsas theyaretakenor
after theyhavebeenstoredin burstmemory.After the readingshavebeenprocessed,it is
necessaryto manually retrieve the accumulatedresults. To preparethe 8520A for
processinganotherseriesof readings,pushRESETonce.Table7G-I liststheregistersof
Math Program#7. The Math ProgramOperationSectionpresentsgeneralprocedures
for operatingmath programs.

7G-3. OPERATION

7G-4. Thereare threeprocedures:SelectingMath Program#7, ImplementingMath

Program#7, and Displaying the Resultsof Math Program#7.

Table 7G~iFMath Program #7 Registers

REGISTER
NUMBER

RIGHT
DISPLAY

DESCRIPTION FORMULA
DEFAULT
VALUE

r7.0
HIGH
LOW
PASS

Limits test on input Compare Ito UL and LL
if I~UL,set NH=NH+1
if I<LL, set NL=NL+1
if LL<I<UL, set NPNP+1

r7.l ULMI Upper Limt UL 0

r7.2 LLMT Lower Limit LL 0

r7.3 N HI Number of High
Readings

NH 0

r7.4 N LO Number of Low
Readings

NL 0

r7.5 NPAS Number of readings
that passed

NP 0

r7.6 NTTL Total Number of
Readings

0
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7G-5. Selecting Math Program #7

7G-6. SelectMath Program#7 as follows. As an example,programthe upperlimit as

+3V and the lower limit as —3V.

1. PushSHiFT so that the LED is on. The 8520A will display:

2. Push7. The 8520A will display:

“?“ NMBR

7 NMBR

4. Enter the upperlimit as follows:

Push3. The 8520A will display:

3 ULMT

PushPROGRAM DATA. The 8520A will display:

for 1 second,then:

+.00000 LLMT

5. Enterthe lower limit as follows:

Push±then 3. The 8520A will display:

-3 LLMT

Push PROGRAM DATA. The 8520A will returnto the multimeter mode.

7G-7. Implementing Math Program #7

7G-8. ImplementingMath Program#7 by pushingPROGRAM IN USE/OFFsothat
theLED is on. RememberthattheTRIGGERandBURSTcontrolscanbeusedtotakea
specificnumberof readingsor takereadingsataspecificpoint in timeafteratrigger has
occured.

3. PushPROGRAM SELECTION.The 8520A will display:

7=LIM

for about 1 second,thendisplay:

r7.l = ULMT

for I second,then:

+.0000ULMT

r7.2 = LLMT
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7G-9. Displaying the Results of Math Program #7

7G-10. Use thefollowing procedureto displaythe resultsof Math Program#7. Foran
example,assumethat 20 readingsaretakenandthat 5 readingsarehighand4 arelow.

1. Push SHIFT so that the LED is on. The 8520A will display:

“?“ NMBR

2. Display the numberof high readingsby selectingregister7.3 as follows:

Push7, then ., then3. The 8520A will display:

7.3 NMBR

Push PROGRAM SELECTION.The 8520A will display:

r7.3 = N HI

for 1 second,thendisplay:

5NHI

3. Display the numberof low readingsby pushingPROGRAM DATA. The
8520A will display:

r7.4NLO

for 1 second,thendisplay:

4NLO

4. Display the numberof readingsthat passedby pushingPROGRAM DATA.
The 8520A will display:

r7.5 = NPAS

for 1 second,thendisplay:

11 NPAS

5. Display the total numberof readingsby pushingPROGRAM DATA. The
8520A will display:

r7.6 = NTTL

for I second,thendisplay:

20 NTTL

6. PushPROGRAM DATA. The 8520A will returnto the multimeter mode.
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Section 7H
Math Program #8 — STATISTICS

7H-1. INTRODUCTION

7H-2. Math Program#8 computesthe meanvariance,and standarddeviation of a
seriesof readingseitherasthereadingsaretakenor afterthereadingsarestored(burst). If
the program is used to processa series of readingsas the readingsare taken, the
computationswill include all readingsafter the programis enabled(PROGRAMSIN
USE/OFF) or since the programwas initialized (RESET). All computationsexcept
varianceusestandardformulas.Variancetakesinto accountaninitial valuecalledBIAS.
The8520Awill storethefirst readiingin thesequenceasBIAS. Theuseof BIAS provides
improvedcomputationalaccuracyfor certaincasesof smallvariance.Theresultsof the
computationsmustbe retrievedmanually-- theyarenot automaticallydisplayed(usethe
procedurefor lookingataMathRegisterthatwaspresentedearlierin theDisplayOption
Registerportion of Section7 to continuouslydisplaya result of computations).Other
statisticaldatais alsoavailablesuchas thesumof the squaresof the readings,thesumof
thedifferences,etc.Table711-1 listsall of mathregistersfor MathProgram#8.The Math
ProgramOperationSectionpresentsgeneralproceduresfor: selectingmath programs,
stacking math programs,enteringmeasurmentdirectly, enteringmeasurementdata
storedin Burst Memory, looking atamath register(programstops),using the Display
OptiOn Register(monitor a math registerwithout stopping the program), and
implementingthe math program(s)selected.The proceduresthat follow arespecific to
Math Program#8.

7H-3. OPERATION

7H-4. Thereare threeproceduresfor operatingMath Program#8: SelectingMath
Program#8, Implementing Math Program#8, and Displaying the Resultsof Math
Program#8 Computations. I

7H-5. Selecting Math Program #8

7H-6. SelectMath Problem#8 as follows:

I. PushSHIFT so that the LED is on. The 8520A will display:

“?“NMBR

2. Push8. The 8520A will display:

8 NMBR
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3. PushPROGRAM SELECTION. The 8520A will display:

8 = STAT

for about1 second,thenreturnto the multimeter mode(SHIFT LED off).

Table 7H-1. Math Program #8 Registers

7H-7. Implementing Math Program #8

7H-8. To implementthe mathprogram,pushPROGRAMSIN USE/OFFsothat the
LED is on. To disabletheprogram,pushPROGRAMSIN USE/OFFsothattheLED is
off.

7H-9. Displaying the Results of Math Program #8 Computations

7H-10. Display thedata(startingat math register8.1) as follows:

1. PushSHIFT sothat the LED is on. The 8520A will display:

“?“ NMBR

REGISTER
NUMBER

RIGHT
DISPLAY DESCRIPTION FORMULA ~

DEFAULT
VALUE

r8.0 none Input I 0

r8.1 NUM Number of Inputs
(readings)

n 0

r8.2 AVE Average

n

Ii
1=1

0

r8.3 STDV Standard Deviation ./ji 0

r8.4 VAR Variance
n

~
n-1)~

i=1

n

(li-b)~_-11~(Ii~b)]2}
nL

i=1
0

r8.5 SUM Sum of the Inputs
n

Ii
1

0

r8.6 SMSO Sum of the Squares
n

~ (li-b)2
i= 1

0

r8.7 BIAS First Input (I)
after RESET

b 0

r8.8 DIF Difference between
Input

I—b 0

r8.9 SDIF Sum of the
Difference

n

(li-b)
i=1

0
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2. Push8, then ., then I. The 8520A will display:

8.1 NMBR

3. Push PROGRAM SELECTION. The 8520A will display:

r8.l = NUM

for about I second,thenthe 8520A will displaythe numberof readingstaken.

4. The PROGRAM DATA control is used to retrieve the restof the dataas
follows:

PUSH LEFT DISPLAY RIGHT DISPLAY

PROGRAM DATA r8.2 = AVG for I second

Averageof the Readings AVG

PROGRAM DATA r8.3 = STDV for 1 second

StandardDeviation STDV

PROGRAM DATA r8.4 = VAR for I second

Variance VAR

PROGRAM DATA r8.5 = SUM for 1 second

Sumof the Readings SUM

PROGRAM DATA r8.6 = SMSQ for 1 second

Sum of the squares SMSQ

PROGRAM DATA r8.7 = BIAS for I second

Bias BIAS

PROGRAM DATA r8.8 = DIF for 1 second

ReadingminusBias DIF

PROGRAM DATA r8.9 = SDIF for 1 second

Sum of the Differences SDIF

PROGRAM DATA The 8520A will return to the multimeter mode
(SHIFT LED off).
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Section 71
Math Program #9

Low Frequency AC RMS Voltage

71-1. INTRODUCTION

71-2. Math Program#9 displaysarunningcomputationof thermsvalueof all readings
takenafter the programis enabled(PROGRAMSIN USE/OFF)or sincethe program
wasinitilized (RESET).This allowstherms valuesof low frequencyacsignals(0.1 Hzto
10 Hz, typically) to be measuredaccurately.Before Math Program#9 canbe properly
implemented,the 8520A must be set up as follows:

function VDC
range any fixed range -- must not be in AUTO
readingrate greater than 5 times the input frequency
filter 5 mSEC

The maximum numberof readingsis limited to twentyreadingsper secondwith line
synchronousoperationandslightly higherwithasynchronousoperation.Therefore,only
signalswith frequencyup to 4 Hz canbe measureddirectly (readingrate= 5 X 4 Hz=

20/secwhichis themaximumreadingrate).Frequenciesgreaterthan4 Hz (and 10 Hz or
less) must be capturedin burst memoryandthenread out at aslowerreadingrateas
requiredby Math Program#9. To startthermscomputationagain,pushRESETonce.
Table 71-1 lists all the registersfor Math Program#9. The Math ProgramOperation
Section presentsgeneral proceduresfor: selecting math programs,stacking math
programs,enteringmeasurementdirectly, enteringmeasurementdatastored in burst
memory,looking atamath register(programstops),usingtheDisplay OptionRegister
(monitor a math registerwithout stoppingthe program),and implementingthe math
program(s)selected.The procedurethat follow are specific to Math Program#9.

71-3. OPERATION

71-4. Thereare four procedures:SelectingMath Program#9, ImplementingMath
Program#9, DisplayingDataStoredin Math Memory,andInitializing theRMS Value.

71-5. Selecting Math Program #9

7l-6~ SelectMath Problem#9 as follows:

I. PushSHIFT so that the LED is on. The 8520A will display:

“?“ NMBR

2. Push9. The 8520A will display:

9 NMBR
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Table 71-1. Math Program #9 Register

REGISTER
NUMBER

RIGHT
DISPLAY DESCRIPTION FORMULA DEFUALT

VALUE

r9.0 LFAC filtered LFAC V32 /32 0

where V is the contents of r9.4

r9.1 NUM numberof Inputs
(readings)

n 0

r9.2 SMSQ Sum of the Squares
n

Ii
2

1=1
0

r9.3 ACLF RMS value (LFAC) ~/~- ~ Ii2
i= 1

0

r9.4 RSUM Filter Summing V
1 = sum of the last i consecutive

values of r9.3 i = 1,2,. . .32; then
back to 1,2,. . .32; etc.

0

3. PushPROGRAM SELECTION. The 8520A will display:

9=LFAC

for about I secondafterthecontrol is released,thenreturnto themultimetermode
(SHIFT LED off).

71-7. Implementing Math Program #9

71-8. Implement Math Program#9 as follows:

1. Assuming that the program has been selectedas just described,and the
frequencyof the input signal is 4 Hz or less, set-upthe 8520A as follows:

VDC
anyfixed range-- mustnot bein AUTO
greaterthan 5 times the input frequency
5 mSEC

thenpushPROGRAMSIN USE/OFFso that the LED is on. Theresultsof the
running rms computationwill be automaticallydisplayed.

2. Assumethattheprogramhasbeenselectedandthe readingshavebeencaptured
in burstmemory(seethe OperationSection),processthecontentsof burstmemory
using Math Program#9 as follows:

a. PushSHIFT so the LED is on.

b. PushPROGRAMS IN USE/OFFso the LED is on.
c. Select the portion of burst memory to be scannedusing the procedure

presentedin the OperationSection.

d. The 8520Adisplay is the rms value of the readingsscanned.

function
range
readingrate
filter
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DATA as follows:

RIGHT
DISPLAY

r9.l = NUM for 1 second,then
Numberof readings NUM

r9.2 = SMSQ for 1 second,then
Sum of the squares SMSQ
of the readings
r9.3 = ACLF for I second,then
Unfiltered ACLF
r9.4 = RSUM for 1 second,then
Filter summing RSUM
The 8520A will return to the multimetermode
(SHIFT LED off).

71-9. Displaying Data Stored in Math Registers

71-10. Manually retrievedatafrom the registersof Math Program#9 as follows:

1. PushSHIFT so that the LED is on. The 8520A will display:

“?“ NMBR

2. Push9, then, then0. The 8520A will display:

9.0 NMBR

3. PushPROGRAM SELECTION. The 8520A will display:

r9.0 = LFAC

for about I secondafter the control is released,then:

The rms value LFAC

4. Retrievethe restof the datausing PROGRAM

PUSH LEFT DISPLAY

PROGRAM DATA

PROGRAM DATA

PROGRAM

PROGRAM

PROGRAM

DATA

DATA

DATA
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Section 7J
Math Program #10 — dB Ratio

7J-1. INTRODUCTION
NOTE

For purposesof explanation throughout Math Program #10 it is

understoodthat:
V is the unknown voltageinput to the 8520A
Vr is the referencevoltage
Pr is the reference power
Ri is the input resistance
RL is the load resistance.

7J-2. Math Program#10 can computeanddisplaydB, dBm, or dBV. As Table7J-I
shows,the initial valueof all programmableconstantsfor Math Program#10is 1.0. The
type of dB computation performed is determinedby which of theseconstantsare
programmedto adifferent~value.

7J-3. dB can be computed two ways: using a voltage referenceor using a power
reference.To computedB transducerpowergain,Vr, Ri, andRL mustbe programmed.
Theformula usedfor this methodis dB = 10 log(V2/Vr2)(Ri/RL).

7J-4. To computedBm,programPrandRL. Theformulais dBm=10 log(V2/ RL)/ Pr

7J-5. To computedBV, programVr. Theformulausedfor this methodisdBV = 20 log
(V/Vr).

7J-6. The Math ProgramOperationsectionpresentsgeneralproceduresfor: selecting
mathprograms,stackingmath programs,enteringmeasurementdatadirectly,entering
measurement data stored in burst memory, looking at a math register (program stops),
using the Display Option Register(monitor a math registerwithout stopping the
program),and implementingthe math program(s)selected.The proceduresthat follow
are specific to Math Program#10.

7J-7. OPERATION

7J-8. Fourproceduresarepresentedbelow:SelectingdB Computationsof Transducer
Power Gain, SelectingdBm Computations,SelectingdBV Computations,and Imple-
menting Math Program#10.

7J- 1
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REGISTER
NUMBER

RIGHT
DISPLAY

DESCRIPTION FORMULA
DEFAULT

VALUE

nO.0

nO.1

nO.2

nO.3

nO.4

dB

Vr

Ri

RL

Pr

Computed dB,dBm,
dBV

Reference Voltage

Input Resistance

Load Resistance

Reference Power

2Olog (l/Vr)+lOlog (Ri/PrRL)

Vr

Ri

RL

Pr

0

1.0

1.0

1.0

1.0

7J-9. Selecting dB Computations with a Voltage Reference
NOTE

For example,supposethe referencevoltageis +5 V dc, inputresistanceis 50
ohms,andthe load resistanceis 75 ohms.

7J-lO. SelectdB computationswith a voltage referenceas follows:

1. PushSHIFT so that the LED in on. The 8520A will display:

“?“ NMBR

2. Push 1, then0. The 8520A will display:

10 NMBR

3. PushPROGRAM SELECTION. The 8520A will display:

10 = dB

for 1 secondafter the control is released,then:

nO.1 Vr

for 1 second,then:

+ 1.00000Vr

4. Enterthe referencevoltagevalueas follows:

a. Push5. The 8520A will display:

5

b. Push PROGRAM DATA. The 8520A will display:

rl0.2 = Ri

for I secondafter the control is released,then:

+1.00000Ri

5. Enter the input resistanceas follows:

a. Push5, then0. The 8520A will display:

50 Ri

Table 7J.1. Math Program #10 Registers
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b. PushPROGRAM DATA. The 8520A will display:

rlO.3 = RL

for 1 secondafter the control is released,then:

+1.00000RL

6. Enter the load resistanceas follows:

a. Push7, then5. The 8520A will display:

75 RL

b. PushPROGRAM DATA. The 8520A will display:

rl0.4 = Pr

for 1 secondafter the control is released,then

+1.00000Pr

7. Referencepower mustremain1, sopushPROGRAM DATA. The8520Awill
return to the multimetermode(SHIFT LED off).

7J-11. Selecting dBm Computations

NOTE

For example,supposethe referenceis 1 mW andthe load resistanceis 50 ohms.

7J-12. SelectdBm computationsas follows:

1. PushSHIFT so that the LED is on. The 8520A will display:

“?“ NMBR

2. Push 1, then0. The 852OA will display:

10 NMBR

3. PushPROGRAM SELECTION. The 852OA will display:

10 = dB

for about I secondafter the control is released,then:

rlO.l = Vr

for 1 second,then:

+1.00000Vr
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4. Vr must remain+1, so pushPROGRAM DATA. The 8520Awill display:

nlO.2 = Ri

for 1 second, then:

+1.00000Ri

5. Ri must remain +1, so pushPROGRAM DATA. The 8520A will display:

rl0.3 = RL

for 1 second, then:

+1.00000RL

6. Programthe new RL as follows:

a. Push5, then0. The 8520A will display:

50

b. PushPROGRAM DATA. The 8520A will display:

nO.4 = Pr

for 1 second,then:

+1.00000Pr

7. Programthe new referencepoweras follows:

a. Push 1, thenEXP, then±, then3. The 8520A will display:

I E-03

b. Push PROGRAM DATA. The 8520A will exit the math program.

7J-13. Selecting dBV Computation

NOTE

For example,supposethat the referencevoltageis +5 V.

7J-14. SelectdBV computationsas follows:

1. PushSHIFT so that the LED is on. The 8520A will display:

“?“ NMBR

2. Push 1, then0. The 8520A will display:

10 NMBR
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3. Push PROGRAM SELECTION. The 8520A will display:

10 = dB

for about 1 secondafter the control is released,then:

for I second,then:

rl0.l = Vr

+1.00000Vr

5. Use the PROGRAM DATA control to sequencethrough the remaining
constantsto makesurethattheyare+ 1.0. The8520Awill returnto the multimeter
mode(SHIFT LED off).

7J-15. Implementing Math Program #10

7J-16. To implement Math Program#10, pushPROGRAMSIN USE/OFFso the
LED is on. To makeanotherdB measurementapplyanotherinput.

4. Programthe new voltage referenceas follows:

a. Push5. The 8520A will display:

+5Vr

b. Push PROGRAM DATA. The 8520A will display:

rl0.2 = Ri

for 1 second,then:

+1.00000Ri

7J-5/7J-6
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Section 7K
Math Program #11

RTD Temperature Conversion

7K-i. INTRODUCTION

7K-2. Math Program#11 computesanddisplays(in degreesCelsius)the temperature
equivilantto the resistanceof a resistancetemperaturedetector(RTD)connectedto the
input of the 8520A. The equivalenttemperaturein degreesKelvin and in degrees
Fahrenheitis alsocomputed.Both are availablebut you must eitherusethe Display
Option Registeror manuallyretrievethe datafrom the Math Registers.The instrument
automaticallyloads alpha, beta,anddelta parameters(seeTable 7K-l) for the most
commontype RTD,but theoperatorhastheoption of loadingparametersspecificto his
RTD. Eachtime theRTD is used,it is recommendedthaticepointreferencebeusedwith
the 8520A and the RTD to storetheproperRO (This procedurewill be describedin the
proceduresthat follow). Four wire resistancemeasurementsare recommendedfor
maximum accuracybut threeand two wine measurementscanbe made.The readings
mustbetakenon theproperresistancerangefor theRTD (for example,if a 1 OOf~RTD is
used,manuallyselect the 1000 Ohm range)to insurethatthe measurmentsaremadeon
the rangethat will createthe leastamountof currentflow. Minimizing thecurrentflow
minimizesthe heatingcausedby thermalcurrentsin theRTD. Minimizing the heating
minimizes the measurementerror. The Math Program OperationSection presents
generalproceduresfor: selectingmath programs,stackingmath programs,entering
measurementdirectly, enteringmeasurementdatastoredin burstmemory,lookingat a
math register(programstops), using the Display Option Register(monitor a math
registerwithout stoppingtheprogram),andimplementingthemathprogram(s)selected.
Figure 7K-I shows theapproximatemelting temperaturesof someimportantmetals.

7K-3. RTD THERMOMETRY

7K-4. Introduction

7K-S. The following paragraphsprovidegeneralinformation about RTD devices.

7K-6. Principle of RTD

7K-7. ResistanceTemperatureDetectors(RTD) are based on the principle that the
conductivity of a metal changesin a predictablemanneras it’s temperaturechanges.
RTDs are used in applications where accuracy is required. For example, the
InternationalPracticalTemperatureScaleis basedon precisionplatinum RTDs.

7K-8. RTD Parameters

7K-9. Four parametersare usedin describingRTDs: RO, Alpha, Delta, andBeta.

RO is the resistanceof the RTD at 0°C.

7K-i
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Alpha is a constantwhich approximatesthe slope of the temperature/resistance
curvefrom 0°Cto 100°C. ln platinumRTDs, the Alpha valueis the guideto the
purity of the metal in theRTD. The higher the Alpha the higherthe purity of the
platinum.The purity is not indicativeof accuracy.Forconsistent,accurateRTDsit
is bestto havetheamountof impuritycontrolledto aconsistentlevel.Alpha is alsoa
guideto linearity.

Delta is a constant used in the mathematical description of the
temperature!resistancecurveabove 100°C.

Beta is a constant used in the mathematical description of the
temperature/resistancecurve for —183°Cto 0°C.

7K-b. Circuitry

Table 7K-i. Math Program #11 Register

7K-il. WIRE CONFIGURATION

7K-l2. Figure 7K-2 show three wire configurationsfor temperaturemeasurements
using RTDs. The 4-wire configuration removesthe effects of lead resistance,probe

REGISTER
NUMBER

RIGHT
DISPLAY D SCRIPTION FORMULA DEFAULT

VALUE

nll.O

rll.1

rll.2

nll.3

rll.4

rll.5

rll.6

°C

°K

°F

RO

ALPH

DELT

BETA

RTD Degrees
Celsius

RTDDegrees
Kelvin

RTD Degrees
Fahrenheit

RTD resistance at
0 Degrees Cesius

ALPHA

DELTA

BETA

T

T+273.15

1.8T+32

RO

R100—R0
1 0O( RO)

At’—[(Rh/RO)—lI

A[(t’/lOO)—l] [t’/lOO]

1+A[Tl—(D)TI (~L~—1)/1003—RI/RO
100

0

0

0

100

.00385

1.45

.11
AL (TI/100) —1] [TI/100]3

where t’Th — .045[Th/100] [(Th/100) — 1][(Th/419.58) —1] [(Th/630.74) —1]

R100 = RTD resistance at 100 degrees Celsius

RO = RTD resistance at 0 degrees Celsius

Th = Some high temperature calebration point. Typically the melting point of zinc or tin.

Rh = RTD resistance at Th.

TI = Some low temperature calibration point. Typically the boiling point of 02 on N
2.

RI = RTD resistance at TI.
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Tungsten °F

3315 6000 Rhenium

Tantalum
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Molybdenum Iridium

2203
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1000

- - Cadmium
500

0°F

Rhodium
Platinum
Vanadium

Palladium~ Stainless
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Cast Irons

4000

300o1648

8520A

resistance,andambientchangesin leadresistancefrom themeasuredtemperature.Use4-
wire configurationfor precisionmeasurement.Use the3-wire or 2-wireconfigurationfor
applicationswhereprecision is not requiredor wherelead resistance,probe resistance,
and ambientchangesin lead resistanceare not significant.

Chromium
Titanium

Iron -
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Nickel

Beryllium
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Uranium.
Copper.
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Mercury.

Figure 7K—i. Approximate Melting Temperatures of Some Impontant Metals
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Figure 7K-2. Wire Configuration

4.WIRE CONFIGURATION

V/~2INPUT HI

~l SOURCE HI

8520A

V/~INPUT LO

&~2 SOURCE LO

RTD

3-WIRE CONFIGURATION

V/~ INPUT HI

~2SOURCE HI

8520A

V/&?. INPUT LO

&2 SOURCE LO

2-WIRE CONFIGURATION
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7K-13. 8520A METHOD

7K-14. The 8520A usesthe potentiometricmethod.The 852OA applies a constant
currentthroughtheRTD andmeasurestheresultingvoltage.Usingthis method,thereis
no leadwire errorwhen4-wire RTDs aremeasuredbecauseno currentflows in theleads.
2-wireand3-wire measurementwill haveleadwire errorcausedby currentflowing in the
leads.This can be eliminated at onepoint by calibratingthe RTD beingusedwith the
8520A.

7K-15. OPERATION

7K-i6. Threeoperationproceduresarepresentedbelow:SelectingMathProgram#1 1,
Implementing Math Program#11, and Displaying Equivalent DegreesKelvin and
Fahrenheit.

7K-17. Selecting Math Program #11

7K-18. SelectMath Program#11 as follows:

1. PushSHIFT sothat the LED is on. The 8520A will display:

‘1” NMBR

2. Push I twice. The 8520A will display:

11 NMBR

3. Push PROGRAM SELECTION. The 8520A will display:

ll=RTD

for about 1 secondafter the control is released,then:

rll.3 = RO

for 1 second, then:

+100.000RO

4. The 8520Ais nowreadyfor entryof RO, theresistanceat0degreesCelsius.You
havethe option of either using the storedvalueor usingan icepoint referenceto
enterthe mostaccuratevaluepossible.If the storedvalueis acceptable,skip stepsa
and b.

a. Placethe RTD in an ice point environment.

b. PushMANUAL TRIGGER (the 8520A will take anddisplay a reading).

c. PushPROGRAM DATA. The 8520A will display:

rll.4 = ALPH

for 1 second,then:

+3.8500 E-03
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5. You havethe option of usingeither the storedvaluefor ALPHA (+00385)or
enteringanew value. If the storedvalue is acceptableskip stepa).

a. SupposetheALPHA of your RTD (written on the probe)is +.00405,enter
the ALPHA using either standard or scientific notation. That is, either
sequentiallypush.,then0, then0, then4, then0, then5, or sequentiallypush4,
then ., then 0, then 5, thenEXP, then ±, then3.

b. PushPROGRAM DATA. The 8520A will display:

rll.5 = DELT

for 1 second,then:

+1.45000DELT

6. You havethe option of either usingthe storedvalue for DELTA (+1.45) or
enteringanewvalue.To enterthenewDELTA, usethe procedurejustdescribedfor
enteringALPHA. PushPROGRAM DATA. The 8520A will display:

rll.6 = BETA

for 1 second,then:

+110.000E-03

7. You have the option of either using the storedvalue for BETA (+0.11) or
enteringanew value.To enterthe new BETA, usetheprocedurejustdescribedfor
entering ALPHA. Push PROGRAM DATA. The 8520A will exit the math
programmode.

7K-19. Implementing Math Program #11
7K-20. Implement Math Program#11

1. Set-upthe 8520Afor 4-wire resistancemeasurement,usingthe RTD (2 and 3
wire measurementscanalsobe made).To maximizetheaccuracyof measurement
andminimize theselfheatingdueto thecurrentsourceto the8520A,selecttherange
appropriatefor the RTD. For example,selectthe 1000 ohmrangefor a 100 ohm
RTD.

2. PushPROGRAM IN USE/OFFsothatthe LED is on.The 8520Awill display
the temperatureof the RTD environmentin degreesCelsius.For the equivalent
temperaturein degreesKelvin of Fahrenheit,seethe following procedure.

7K-21. Displaying Equivalent Degrees Kelvin and Fahrenheit
7K-22. Display the equivalenttemperaturein degreesKelvin and Fahrenheiteither

using the Display Option Registeror as follows:

1. PushSHIFT so that the LED is on. The 8520A will display:

“?“ NMBR

2. Push I twice, then ., then 1. The 8520A will display:

11.1 NMBR
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3. PushPROGRAM SELECTION. The 8520A will display:

rll.l °K

for about 1 second,then the 852OA will display the equivalenttemperaturein

degreesKelvin.
4. Push PROGRAM DATA. The 8520A will display:

rll.2 = °F

for I second,then the 8520A will display the equivalenttemperaturein degrees
Fahrenheit.

5. PushSHIFT sothatthe LED isoff (the8520Areturnsto themultimetermode).

7K-7/7K-8



8520A

Section 7L
Math Program #12

John Fluke 80T-150C Conversion

7L-1. INTRODUCTION
7L-2 Math Program#12 works in conjunction with the John Fluke 80T-l50°C
TemperatureProbe to measureand display temperaturein degreesCelsius. The
equivalenttemperaturein degreesKelvin andFahrenheitis availablebut musteitherbe
displayed using the Display Option Registeror be manually retrieved from math
memory. This program cannot be stackedwith math Program#1, #11, #13, or #14.
Measurements using the 80-150 are made on the 100 mVrange of the VDCfunction.
The Math ProgramOperationSectionpresentsgeneralproceduresfor: selectingmath
programs, stacking math programs, entering measurementdirectly, entering
measurementdatastoredin burstmemory, looking atamath register(programstops),
using the Display Option Register (monitor a math registerwithout stopping the
program),and implementingthe mathprogram(s)selected.The proceduresthat follow
arespecific to Math Program#12. Table7L-l listsall mathregistersfor Math Program
#12.

7L-3. OPERATION

7L-4. Threeoperationproceduresare presentbelow: SelectingMath Program#12,
Implementing Math Program #12, and Displaying Equivalent DegreesKelvin and
Fahrenheit.

7L-5. Selecting Math Program #12

7L-6. Select Math Program #12 as follows:

I. PushSHIFT so that the LED is on. The 8520A will display:

“?“ NMBR

Table 7L-1. Math Program #13 Registers

REGISTER

NUMBER

RIGHT

DISPLAY
DESCRIPTION FORMULA

DEFAULT
VALUE

r12.0

r12.1

n12.2

°C

°K

°F

Temperature °Celsius

Temperature °Kelvin

Temperature
°Fahrenheit

T = Input X 1000

T + 273.15

1.8T+32

0

0

0
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2. Push I, then2. The 852OA will display:

12 NMBR

3. PushPROGRAM SELECTION. The 8520A will display:

12 = JV C

for about1 second,thenthe8520Awill returntothemultimetermode(SHIFT LED
off).

7L-7. Implementing Math Program #12

7L-8. ImplementMath Program#12 as follows:

1. Selectthe VDC measurementfunction, 100 mV range.

2. Connectthe 80T-150Cto the input of the 852OA.

3. PushPROGRAM IN USE/OFF sothattheLED is on.The8520Awill display
the temperatureof the RTD environmentin degreesCelsius.For the equivalent
temperaturein degreesKelvin or Fahrenheit,see the following procedure.

7L-9. Displaying Equivalent Degrees Kelvin and Fahrenheit

7L-10. Display the equivalenttemperaturein degreesKelvin and Fahrenheiteither

usingthe Display Option Registeror as follows:

1. PushSHIFT sothat the LED is on. The 8520A will display:

“?“ NMBR

2. Push 1, then2, then ., then 1. The 8520A will display:

12.1 NMBR

3. PushPROGRAM SELECTION. The 8520A will display:

rl2.1 =

for about 1 second, then the 8520A will display the Kelvin equivalentof the
measuredtemperature.

4. PushPROGRAM DATA. The 8520A will display:

rl2.2 = °F

for 1 second,thenthe8520Awill displaytheFahrenheitequivalentof themeasured
temperature.

5. Push SHIFT so that the LED is off. The 8520A will return to VDC
measurementfunctionanddisplay the temperaturein °C.
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Section 7M
Math Program #13

John Fluke 80T-150F Conversion

7M-1. INTRODUCTION

7M-2. Math Program #13 works in conjunctionwith the John Fluke 80T-150F
TemperatureProbe to measureand display temperaturein degreesFahrenheit.The
equivalenttemperaturein degreesKelvin and Celsius is availableandcan either be
displayed using the Display Option Registeror be manually retrieved from math
registers.This programcannot be stackedwith Math Program#1, #11, #12, or #14.
Temperaturesbelow200°F are measuredon the 100V rangeof the VDC measurement
function. Temperatures200°F andabove are measuredon the 1V range.The Math
ProgramOperationSectionpresentsgeneralproceduresfor: selectingmath programs,
stacking math programs,enteringmeasurementdata directly, enteringmeasurement
datastored in burst memory, looking at a math register(programstops),using the
Display Option Register(monitor a math registerwithout stoppingthe program),and
implementingthe math program(s)selected.The proceduresthat follow arespecific to
Math Program#13. The Math Registersallocatedto Math Program#13 are listed in
Table7M-l.

7M-3. OPERATION

7M-4. Threeoperationproceduresarepresentedbelow:SelectingMath Program#13,
Implementing Math Program #13, and Displaying Equivalent Degrees Kelvin and
Celsius.

7M-5. Selecting Math Program #13

7M-6. SelectMath Program#13 as follows:

1. PushSHIFT so that the LED is on. The 8520A will display:

“?“ NMBR

Table 7M-1. Math Program #13 Registers

REGISTER
NUMBER

RIGHT
DISPLAY

DESCRIPTION FORMULA DEFAULT
VALUE

r13.0

n13.1

r13.2

°F

°C

°K

Temperature °Fahrenheit

Temperature °Celsius

Temperature °Kelvin

T = Input X 1000

5/9 (T—32)

T + 273.15

0

0

0

7M-1



8520A

2. Push I, then3. The 8520A will display:
13 NMBR

3. PushPROGRAM SELECTION. The 8520Awill display:
13 = JV F

for about 1 second,thenthe8520Awill returnto themultimetermode(SHI FTLED

off).

7M-7. ~mpIementingMath Program #13

7M-8. ImplementMath Program#13 as follows:

1. Selectthe VDC measurementfunction, 100 mV rangeto measuretemperatures
below200°F or 1V rangeto measuretemperature200°F and above.

2. Connectthe 80T-150Fto the input of the 8520A.

3. PushPROGRAM IN USE/OFF sothat theLED is on.The8520Awill display
the temperatureof the environment of the 80T-150F probe tip in degrees
Fahrenheit.For the equivalenttemperaturein degreesCelsiusor Kelvin, seethe
following procedure.

7M-9. Displaying Equivalent Degrees Celsius and Kelvin

7M-l0. Displaytheequivalenttemperaturein degreesCelsiusandKelvin eitherby

usingthe Display Option Registeror as follows:

1. PushSHIFT sothat the LED is on. The 8520A will display:

“?“ NMBR

2. PushI, then3, then ., then 1. The 8520A will display:

13.1 NMBR

3. Push PROGRAM SELECTION. The 8520A will display:

rl3.l = °C

for about 1 second, then the 8520A will display the Celsius equivalentof th
measuredtemperature.

4. Push PROGRAM DATA. The 8520A will display:

r13.2 = °K

for 1 second,then the 8520A will displaythe Kelvin equivalentof the measure
temperature.

5. Push SHIFT so that the LED is off. The 8520A will return to the VD(
measurementfunction, displayingthe temperaturein °F.
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Section 7N
Math Program #14

Thermistor Linearization

7N-1. INTRODUCTION
7N-2. Math Program#14 convertsthe resistanceof a thermistor to temperaturein
degrees Celsius (on a linearized curve) and displays the results. The equivalent
temperatureis availablein degreesKelvin andFahreheitbut mustbemanuallyretrieved.
This program cannotbe stackedwith Math Programs#1, #11, #12, and #13. For the
greatestaccuracy,use4 wire resistancemeasurement(2 and 3 wire measurementscanbe
made).

7N-3. The programusesfour resistance-temperaturecharacteristicsof thethermistor:
A0, Al, A2, and A3. The defaultvalueswhich areautomaticallystored(seeTable7N-1)
match the nominal characteristicsof the YSI 44007, Fenwall UUA35J1, Omega
UUA35J3, or equivalentoverthe rangeof —80°Cto +150°C(—112°Fto +302°F).The
characteristicsof acalibratedthermistoror adifferentthermistortypecanbesubstituted.
The mathprogramcomputestemperatureaccordingto thefollowing formula: I /T= A0
+Al(ln R) + A2(ln R)2 +A3(ln R)3, whereT = temperaturein degreesCelsuisandR =

resistance.For additonal information,contact your nearest John Fluke Sales
representative.The shippingandServiceInformation Sectioncontainsthe addressand
telephonenumberof eachJohn Fluke Salesrepresentative.

7N-4. The MathProgramOperationSectionpresentsgeneralproceduresfor: selecting
mathprograms,stackingmath programs,enteringmeasurementdatadirectly, entering
measurementdatastoredin burstmemory, looking atamath register(programstops),
using the Display Option register (monitor a math register without stopping the
program),and implementingthe math program(s)selected.The proceduresthat follow
arespecificto Math Program#14. Table7N-l lists all Math Registersfor MathProgram
#14.

7N-5. THERMISTOR THERMOMETRY

7N-6. Thermistorsare semiconductordeviceswhose resistanceis a function of their
absolutetemperature.Most applicationsusea regionof thermistoroperationwherethe
thermistorexhibitsnegativetemperaturecharacteristics.Thatis, if temperatureincreases
the resistanceof the thermistor decreasesand if temperaturedecreases,resistance
increases.The relationshipbetweenthetemperatureof athermistorandtheresistanceof
a thermistorcan be statedas:

R(Tl)/R(T2) = efl (T2-Tl)/TIT2

where R(T1) is the resistanceat absolutetemperatureTI.
R(T2) is the resistanceat absolutetemperatureT2.
e is thenatural logarithm 2.718.
$ is aconstantwhich dependsupon the thermistor material.
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Table 7N-1. Math Program #14 Registers

REGISTER
NUMBER

RIGHT
DISPLAY

DESCRIPTION FORMULA DEFAULT
VALUE

r14.0

n14.1

r14.2

r14.3

n14.4

r14.5

14.6

°C

°K

°F

A0

Al

A2

A3

Temp. °Celsius

Temp. °Kelvin

Temp. °Fahrenheit

Constant AO

ConstantAl

ConstantA2

Constant A3

1/TAO+A1 InR+A2(InR)2
+A3(InR)3

T+273.15

1.8T+32

A0 —D1(X2)(X3)(X4)
—D2(X1 )(X3)(X4)
—D3(X1)(X2)(X4)
—D4(X1)(X2)(X3)

A1 D1[(X2)(X3)+(X2)(X4)
+(X3)(X4)]

+D2[(X1 )(X3)+(X1 )(X4)
+( X3) ( X4

+D3[(X1)(X2)+(X1)(X4)
+ ( X2) (X4) }

+D4[(X1 )(X2)+(X1 )(X3)
+ ( X2) (X3 ) I

A2= —Dl(X2+X3+X4)
—D2(X1+X3+X4)
—D3(X1 +X2+X4)
—D4(X1+X2+X3)

A3= D1+D2+D3+D4

0

0

0

1.282015 E-3

.2372517 E-3

—116.2073 E-09

96.82669 E-09

where 01= Y1/ (X1—X2)(X1—X3)(Xl—X4)

D2= ‘12/ (X2—X1)(X2—X3)(X2—X4)

03= ‘13/ (X3—X1)(X3—X2)(X3—X4)

D4= ‘14/ (X4—X1)(X4—X2)(X4—x3)

Xn = InRn

Yn = l/(Tn+273.15)

(Rn,Tn) are four pairs of resistance/temperature values read off a thermistor
specification sheet. For example, the resistance-temperature points for the default
values of A0, Al, A2, and A3 are:

n Temperature °C(Tn) Resistance (Rn)

1 —80 3685 kOhm

2 0 16.33 kOhm

3 70 875.7 Ohm

4 150 92.7 Ohm

7N—2



8520A

7N-7. Precisionthermistorthermometrymust take into considerationerrorscaused
by self-heatingof the thermistor.The sourcecurrentof the 8520Aohmsrangeusedto
measurethe thermistorresistancewill causea powerdissapationof

PI2xR
Where PPower dissapatedin the thermistor

IMeasurement current
RResistanceof the thermistor

The thermistor will thus stabilize at a temperature higher than the ambient being
measured.For generalpurposeuse with the recommendeddevicesit is sufficient to
allow the8520A to autorange;for improvedabsoluteaccuracyat elevatedtemperatures
the8520A ohmsrangemayneedto be fixed on the nexthigherrangethanthatselected
by autorange.

7N-8. Circuitry

7N-9. Figure 7N-I shows three wire configurations for temperaturemeasurements
usingthermistors.The 4-wireconfigurationremovesthe effectsof leadresistance,probe
resistance,andambientchangesin leadresistancefrom themeasuredtemperature.Use4-
wire configurationfor precisionmeasurements.Use the3-wire or 2-wire configuration
for applicationswhereprecisionis not requiredorwhereleadresistance,proberesistance,
andambientchangesin lead resistancearenot significant.

7N-1O. 8520A Measurement Method

7N-l1. The 8520A usesthe potentiometricmethod. The 8520A applies a constant
current throughthe thermistorand measuresthe resultingvoltage.Using this method,
thereis no leadwireerrorwhen4-wirethermistorsaremeasuredbecauseno currentflows
in the leads. 2-wireand3-wire measurementswill haveleadwire error causedby current
flowing in the leads.This can be eliminated at onepoint by calibratingthe thermistor
being usedwith the 8520A.

7N-12. OPERATION

7N-l3. Threeoperationproceduresarepresentedbelow: SelectingMath Program#14,
Implementing Math Program#14, and Displaying Equivalent DegreesKelvin and
Fahrenheit.

7N-14. Selecting Math Program #14

7N-l5. SelectMath Program#14 as follows:

1. PushSHIFT sothat the LED is on. The 8520A will display:
“?“ NMBR

2. Push I, then4. The 8520A will display:

14 NMBR

3. Push PROGRAM SELECTION. The 8520A will display:

14= THMS

for about 1 secondafter the control is released,then:

r14.3 = A0
for 1 second,then:

+1.28201E-03
7N-3
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-r

2-WIRE CONFIGURATION

Figure 7N-l. Wire Configuration

4-WIRE CONFIGURATION

3-WIRE CONFIGURATION

V/cl INPUT HI

~2SOURCE HI

8520A

V/~2INPUT LO

~lSOURCE LO

E
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4. You can either usethe storedvalue for A0 or entera new value using the

numeric keyboard.Push PROGRAM DATA. The 8520A will display:

rl4.4 = Al

for I second,then:

+2.3725E-03

5. You can either use the storedvalue for Al or entera new value using the
numeric keyboard.Push PROGRAM DATA. The 8520A will display:

r14.5 = A2

for 1 second,then:

—116.207E-09

6. You can either use the storedvalue for A2 or entera new value using the
numeric keyboard.PushPROGRAM DATA. The 8520A will display:

r14.6 = A3

for I second,then:

+96.827E-09

7. You can either use the storedvalue for A3 or entera new value using the
numeric keyboard. Push PROGRAM DATA. The 8520A will return to the
multimeter mode.

7N-16. Implementing Math Program #14

7N-17. ImplementMath Program#14 as follows:

1. Set-up the 8520A for 4-wire resistancemeasurement(2 and 3 wire
measurementscan also be made)with the appropriaterangefor the thermistor
selected.

2. Connectthe thermistorto the input of the 8520A.

3. PushPROGRAM IN USE/OFFsothatthe LED is on. The8520Awill display
the temperatureof the thermistor environment in degreesCelsius. For the
equivalent temperaturein degreesKelvin of Fahrenheit,see the following
procedure.

7N-18. Displaying Equivalent Degrees Kelvin and Fahrenheit

7N-l9. Display the equivalenttemperaturein degreesKelvin and Fahrenheiteither
usingthe Display Option Registeror as follows:

1. PushSHIFT so that the LED is on. The 8520A will display:

“?“ NMBR
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2. Push1, then4, then ., then 1. The 8520A will display:

14.1 NMBR

3. Push PROGRAM SELECTION. The 8520A will display:

r14.l = °K

for about 1 second,then the 8520A will display the Kelvin equivalentof the
measuredtemperature.

4. Push PROGRAM DATA. The 8520A will display:

r14.2 = °F

for 1 second,thenthe8520Awill displaythe Fahrenheitequivalentof themeasured
temperature.

5. PushSHIFT so that the LED is off. The 8520Awill returnto the multimeter
mode(SHIFT LED off).
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8-1. INTRODUCTION

Section 8
IEEE-488 (Remote Operation)

8-2. The 8520Ais designedto operatein asystemenvironment,via an integralIEEE-
488 interface.Whenaddressedon the IEEE-488Bus theinstrumentgoesto remote,the
front panel REMOTE indicator illuminates andall switcheson the front panelare
disabled except the POWERswitch and, unless programmed disabled, the CONTROL
LOCAL keyswitch.

8-3. Each8520Ais equippedwitha IEEE-488standardinterface,it containsthesubsets
listedinTable8-1. Eachsubsetincludesabriefdescription.lf furtherdetailsarerequired
refer to the IEEE STD 488, Digital Interfacefor ProgrammableInstrumention.

8-4. Once the instrument is in the remote mode, full control to the instrument is
exercisedthrough the bus controller. Commandscan be senton the busto disablethe
CONTROL LOCAL keyswitch,preventingreturn to front panelcontrol.The POWER
switch cannotbe controlled remotely andmust be manuallyoperatedfrom the front
panel.

Table 8-1. IEEE-488 Subsets

ID FUNCTION CAPABILITY DESCRIPTION

SH1 Source Handshake Complete Capability

AH1 Acceptor Handshake Complete Capability

T5 Talker Basic Talker, Serial Poll, Talk Only
Unaddress at My Listen Address

L4 Listener Basic Listener, Unaddress at My Talk

Address

SRi Service Request Complete Capability

ALl Remote/Local Complete Capability

PPO Parallel Poll No Capability

DC1 Device Clear Interface Complete Capability

DT1 Device Trigger Interface Complete Capability

CO Controller No Capability

E2 Electrical Interface Three-state drivers

8-1
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8-5. Communications between the controlling device on the bus and the 8520A must be
in standardASCII code;however,only the sevenlow orderbits of the ASCII codeare
used;theeighthbit is ignored.Theinstrumentacceptscodesin bothupperandlowercase
for commands.Charactersrepresentedby hexcodes20 andbelow,SB, SC, SD, SF,6D,
7B, 7C, 7E,and7Fareignored,unlesstheyfollow theKE or KV commands.Spaces(hex
code20) maybe insertedin acommandstringto improveclarity andreadabilitybut they
are ignoredby the instrument.

8-6. Output messagescan be transmittedin either ASCII or binary. The format is
selectableat the discretionof the operator.

8-7. Program instructions may be combined in a command string of up to 64
characters, including a terminator or execute command. The instructions in the
commandstring areheld in abuffer until an executecommandis read,thenthey are
processedin the sequencetheywereentered.If two or moreentriesdealwith thesame
item; e.g.,two function instructionsor two readingrateinstructions,bothareexecuted,
however,the last oneexecuteddeterminesthe final stateof the instrument.

8-8. Instructionmaybebrokeninto fourteenclassificationsfor explanatorypurposes.
A completeset of instructionsis shown in Table 8-2. A breakdownby classification
follows in subsequentparagraphs.

8-9. Section 3 of this manualdescribesthe mechanical/ electricalconnectionof the
8520A to the IEEE-488 interfaceanddescribesthe possibleconfigurationof the rear
panelIEEE-488ADDRESSswitches.Completewith theconnectionsandswitchsettings
beforeattemptingoperationon the IEEE-488 Bus.

8-10. IEEE-488 Status

8-11. Whentheinstrumentisturnedon (POWERpushedto ON) or RESETis pushed
twice, the 8520A will displaythe IEEE-488Status.Table 8-3 lists the possibleIEEE
Status displays.

8-12. Talk Only Mode

8-13. Thetalkonly modepreparesthe8520Ato respondwithareadingeverytimethata
listeningdeviceindicatesthatit is readyfor data.Connectedto adevice,suchas aprinter,
and in theinternal trigger mode, the resultwould be the printer constantlyprintingthe
next reading.

8-14. Readingscanbeouputeithersingly as a triggeris received(Burst sizeequalsone)
or asa grouptake at a high rate displayedataslower rate(scan mode).

8-15. The talk only mode is selectedwith aswitch (S103 TALK ONLY) on the rear
panel. Once selectedwith the switch the systemmust be initialized, i.e. power ON or
RESET, before the switch settingis read.

8-16. Immediate Characters

8-17. Therearetwo immediatecharactersthat interruptanymeasurementin progress
for immediateaction. Bothoutput themselvesas aone-bytecharacterto the IEEE-488
bus in addition to their other features.
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Table 8-2. Instruction Set

TRIGGER

TO Internal trigger (continuous)
Ti External trigger

PROGRAMS IN USE/OFF

MO Programs off
Ml Programs ‘~lN USE”

FUNCTION

V VDC
VA VAC

VC DC+ACV
Z2 2 Term OHMS
Z3 Nano Siemens
Z4 4Term OHMS

“R3R7D8F5MON5,” is performed
also.

Z3 performs “A4D8F5MON5,”

READING RATE

DC volts and Low Ohms
Readings/second deflt filten

DO ASYNChronous FO

400Hz 60Hz 50Hz
Dl 228 240 200 FO
02 114 120 100 FO
03 57 60 50 Fl
04 38 40 40 Fl
D5 19 20 20 F2

All functions and ranges

D6 9.5 10 10 F3

D7 4.8 5 5 F4

D8 1.9 2 2 F5
09 1 1 1 F6

Readings/minute
Dl0 30 F6
Dli 12 F6
012 6 F6
013 2 F6
D14 1 F6

Readings/hour

015 30 F6

016 12 F6

017 6 F6

018 2 F6

019 1 F6

400 Hz is .03% fast for reading rates
slower than 2/sec.

Note that the “0” command changes
the filter.

When in ohms and R4 thru R6, DO
thru D5 are converted to 06.

RANGE

RD 100mVDC,100HMS
Ri 1VOLT,1000HMS
R2 10 VOLT, 1000 OHMS
R3 100 VOLT, 10K OHMS

R4, R5, R6=Hi Ohms

R4 1000 VOLT, lOOK OHMS
100 nSiemens

R5 AUTOVOLT,1MOHMS

R6 AUTO VOLT, 1DM OHMS
R7 AUTO RANGE
R8 FIX RANGE

When in ohms and the reading rate is
faster than 06, R4 thru R6 will
be converted to R3.

FILTER

DC volts : AC volts : Hi Ohms
Lo Ohms: DC+AC : nSiemens

FO 5mSEC 100mSEC FAST
Fl 25mSEC 100mSEC F4AST
F2 5OmSEC 100mSEC FAST
F3 100mSEC 100mSEC FAST
F4 200mSEC 200mSEC FAST
F5 500mSEC 500mSEC FAST
F6 1000mSEC 1000mSEC SLOW

FAST = 300mSEC max
SLOW = 4000mSEC max
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Table 8-2. Instruction Set (cont)

BURST MEMORY CONTROL

Bn Burstsize = n; max n = +/_999
GMnTransmit memory location

max n = +/—999
Wn/m Transmit memory from n to m

max n,m = +/—999
Yn/m Scan memory from n to m

(W and ‘1 perform selected math if

‘Ml’ is active)

MATH PROGRAM REGISTERS

GRr Transmit register r
KRr/v Keep data v in register

STATUS

GF Transmit full status
GS Transmit short status
KEs Keep ‘s’ as error response

KVs Keep ‘s’ as overrange response

MISC CONTROL

x=N or I (i.e. Ni or Ii)
xl Front panel on/off
x2 Filter timeout on/off
x3 Linefeed yes/no
x4 ASCII/binary
x5 Normal/High speed

x6 EOI on/off
x7 Lock/Unlock reading transfer

SERIAL POLL

Si jkm Enable serial poll option

0001 Output ready, Overrange, Error

0002 Overrange

0004 Error
0010 End of burst
0020 New high peak
0040 New low peak
0100 Reading HIGH
0200 Reading PASS
0400 Reading LOW
1000 LFAC reading ready
2000 undefined
4000 undefined

Acceptable forms
Sm, 5km, Sjkm, Sijkm
S1=S0l=S001=S0001

Add options for multiple SAG

S1l=Output ready, end of burst

IMMEDIATE CHARACTERS

* Reset to default state

% Force 8520 to look at command buffer
and clear 8520 output buffer

& Clear serial poll “rsv”

*,% both output one byte to 488 bus

TERMINATOR COMMANDS

Execute command string
? Execute, trigger, and transmit

I Execute, arm BNC trigger, and transmitPROGRAMS

P0 “NONE” program *

P1 TEST *

P2 ZERO
P3 EXTERNALREFERENCE

P4 OFFSET, SCALE, RATIO
P5 PERCENTDEVIATION

P6 PEAK VALUES
P7 LIMITS
P8 STATISTICS

P9 LF RMS
PlO DB RATIO
P11 RTDTEMPCONVERSION
P12 8OT-15OCPROBE
P13 80T-15OFPROBE
P14 THERMISTORCONVERSION

Pabc = up to 3 programs allowed
* may not be grouped

P11, 12, 13, 14,should not be grouped
with each other.
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Table 8-3. IEEE Status

DISPLAY STATUS

IEEE = (address, 0-30) IEEE Address of the 852OA

IEEE = OFF Untalk or unlisten setting the illegal
will not respond to GPIB commands

address 31——the 8520A

IEEE = TON Talk Only switch is at ON

IEEE = BRK IEEE-488 interface is nonoperational

8-18. The instrumentis resetto thedefaultstatewith the(*) character,i.e., (00volt dc
range,a readingrate of two readingspersecond,afilter settlingtime of 500ms, internal
trigger, programsoff, andhaltcharacter,representedby apercentsign (%). immediately
stopsany measurementsin progress,clearstheoutputbuffer, and readsthe command
buffer.

8-19. The clear rsv character (&) clears the internal request for a service bit in the serial
poll responsebyte. The last byte of any 8520A output alsoclearsthe rsv bit.

8-20. Terminator Commands

8-21. The three terminator commandsare acted upon by the instrument at the
completionof thetask in progress.Theycausethe instrumentto processthe command
buffer, whichcontainsthecommandstring of up to 64 characters,andthenperformany
otherapplicableoperation.

8-22. The comma(,) terminatorexecutesthe commandstring in the commandbuffer
(up to 63 charactersplustheterminator).Thereis no responseor readinggeneratedby the
comma terminatorsince it does not trigger or arm the trigger; however, if it is not
precededby a transmitcommand(i.e.,GS,GRr,etc.)thedesignateddatais placedon the
IEEE-488bus.

8-23. A reading is returnedwith the question mark (?) terminator in addition to
execution of the command string. The command generates a trigger which causes
transmissionof the resultant readingto the bus. If the string includes a transmit
command(G), the requesteddatais transmittedprior to the triggeredreading.

8-24. The exclamationpoint (!) terminatorexecutesthecommandstringandthenarms
the BNC TRIGGER TERMINAL insteadof generatinga trigger. It thenawaitsthe
arrival of an externaltrigger. When triggeredthe resultantreadingis transmittedto the
bus. If the string executedincludesa transmit command(G), the requesteddata is
transmittedprior to the reading.

8-25. Function Instructions

8-26. The function instructions(Table8-4) correspondto thefunctionkeyswitcheson
the front panel. Programming a function causes several other events to occur
automatically. These are results in automatic autoranging(R8) (ignored for
nanosiemens),commandsfor 2readingspersecond(D8), 500ms(FASTfor highohmsor
nanosiemens)filter settling time (F5), programsoff (MO), and normal speed(N5).
Autorangebeginswith the lOOV or 10 Kfl range(R3) for all functionsexceptnano-
siemens,which has only the one fixed range(100 nS).
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Table 8-4. Function Instructions

CODE FUNCTION

V VDC

VA VAC

VC VA+D

Z2 &~2WIRE

Z3 • nS

Z4 f24 WIRE

8-27. Range Instructions

8-28. TherangeinstructioncodesarelistedandexplainedinTable8-5. InstructionsR4,
RS,and R6 select the high ohms mode which changes the operation of the instrument
from acurrentto voltagereference.R8 removestheinstrumentfrom autorangeandlocks
(or fixes) it in its current range.

8-29. Reading Rate Instructions

8-30. Table8-6 containsa list of the readingrateinstructioncodesandthe ratesatthe
various input line frequencies.Also includedare the default filter settling times. Each
time the readingrateis changed,the defaultfilter is selected;however,the filter settling
time may be alteredfrom the defaultafter the readingrate is selected,if desired.The
400 Hz readingratesarenominally thesameasthe60 Hz from 1 persecondto 1 perhour;
however, theyarein actuality 0.03%faster thanshown in the table. Ratesfaster than
10 readingsper secondare availableonly when measuringdc voltagesor low ohms
(10 k rangeandbelow).

8-31. Filter Instructions

8-32. The filter settling times assignedto eachfilter instruction codevary with the
function selected.Timesfor eachcodearelistedin Table8-7. Only afastor slow timeis
selectablefor ahighohmsselection.Timesvarywith the rangeselectedbeingmeasured,
with the maximumtimes 300 ms for fast and4 secondsfor slow.

8-33. Program Instructions

8-34. Programselectioncodesandtitles aregivenin Table8-8. Eachlisted instruction
codecalls thesameprogramdescribedin section7 of this manual.Up to threeprograms
canbeentered,e.g.,P467,as part of aninstructionstring; however,P0andP1 cannotbe
combinedwith othersandonly oneof codesP11,P12,P13,andP14shouldbeincluded
in the command.Anytime a P commandis executedtheaccumulatingregistersof the
programspecifiedare cleared.

8-35. Programs in Use/Off Instructions

8-36. Theprogram-in-useinstructionconsistof M 1 to turnontheprogramsfeatureand
MO to turn it off. The instructionoperatesin the samemanneras the PROGRAMSIN
USE/OFFcontrol.
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Table 8.5. Range Instructions

CODE

RANGE

VOLTS
OHMS nS HI OHMS

VDC VAC/VA+D

RO lOOmV Auto 1O&2 — No

Rl 1 V 1V l00~l — No

R2 10 V 1OV 1OO0~T2 — No

R3 100 V 100V 1Ok~2 — No

R4 1000 V 1000 V lOOk&1 100 Yes

R5 AUTO AUTO 1M~� — Yes

R6 AUTO AUTO 10M~Z — Yes

R7 AUTO AUTO AUTO — If selected

R8 Fix Fix Fix — If selected

Table 8-6. Reading Rate Instructions

RR CODE
READING RATE AT INPUT LINE FREWENCY E ULT

FILTER CODE60 Hz 50 Hz 400 Hz

D0*

01*

Asynchronous FO

FO240/s 200/s 228/s

02* 120/s 100/s 114/s FO

03* 60/s 50/s 57/s Fl

D4* 40/s 40/s 38/s Fl

05* 20/s 20/s 19/s F2

06 10/s 10/s 9.5/s F3

D7 5/s 5/s 4.8/s F4

D8 2/s 2/s 1.9/s F5

09 1/s 1/s 1/s F6

010 30/rn 30/rn 30/rn F6

Dli 12/m 12/rn 12/rn F6

012 6/rn 6/rn 6/rn F6

013 2/rn 2/rn 2/rn F6

D14 1/rn 1/rn 1/rn F6

D15 30/hr 30/hr 30/hr F6

016 12/hr 12/hr 12/hr F6

017 6/hr 6/hr 6/hr F6

018 2/hr 2/hr 2/hr F6

019 1/hr 1/hr 1/hr F6

*Code selectable only when DC Volts or Low Ohms selected.
I I I
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Table 8-7. Filter Instructions

CODE
SETTLING TIME

DCV/LO~ ACV/AC+DC HIWnS

FO 5ms lOOms Fast

Fl 25ms lOOms Fast

F2 5Oms lOOms Fast

F3 lOOms lOOms Fast

F4 200 ms 200 ms Fast

F5 500 ms 500 ms Fast

F6 1000 rns l000ms Slow

Table 8-8. Program Instructions

CODE TITLE NOTE

P0 None Cannot be stacked

P1 TEST Cannot be stacked

P2 ZERO

P3 External Reference

P4 Offset, Scale, and Ratio

P5 Percent Deviation

P6 Peak Values

P7 Limits

P8* Statistics
P9~ Low Frequency RMS Volts

P10~ dB Ratio

P11~ RTD Temperature Conversion Stack only 1 of P11-P14

P12* 80T-150C Probe Stackonlyl of P11-P14

P13* 80T-150F Probe Stack only 1 of P1 1-P14

P14* Thermistor Conversion Stack only 1 of P1 1-P14

*Available as Option -010

8-37. Trigger Instruction

8-38. The instructionTi is programmedto selectan externaltrigger. This command
correspondsto theTRIGGEREXT/ AUTOLED illuminated.TransmitTO to returnthe
instrumentto an internal(continuous)trigger.

8-39. Burst Instructions

8-40. The burst size is set with the instructionBn, with n representingthe numberof
readings.The numbercanbe set from —999 through—Ito +1 andthento +999.TheBn
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commandfunctionsin the samemanneras theBURST SIZEkeyswitchfront panel,i.e.,
if thenumber# is positive, the assignednumberof readingsaretakenwhentriggeredat
the set readingrate,while if thenumberis negative,onereadingis takenat eachtrigger
until the assignednumberof readingshavebeentaken.

8-41. To transmiton the IEEE-488bus thedatain aparticularlocation,programthe
instruction GMn, with n being the memory location desired. The numbermay be
anywherefrom —999 to +999.

8-42. The datastoredin aseriesof memorylocationscanbe transmittedon theIEEE-
488 bususingthe instructionWn/m with then beingthe addressof the startingmemory
locationandm theaddressof theendinglocation.Thedatatransmittedis acteduponby
the selectedprogram prior to transmissionif the instruction M I is active.

8-43. A seriesof memorylocationscanbe scannedusingthe instructionYn/m,with n
being the addressof the starting memory location and m the addressof the ending
location. The locationsscannedareneitherdisplayedon the instrumentfront panelor
outputandareon the IEEE-488bus. If M I is active,thedataisactedupon by theselected
program(s)prior to display.

8-44. Program Register Instructions

8-45. Thecontentsof aparticularprogramregistercanbetransmittedonthe IEEE-488
buswith the instructionGRr. The r characterrepresentsthe registernumberto be read.
For example,to place thecontentsof register7.5 on the bus, the commandwould be
GR7.5 followed by oneof the terminatorinstructions.This would placeon the busthe
contentsof register7.5, i.e., the numberof readingswithin the prescribedlimits during
operationof the limits program.

8-46. InstructionKRr/v allows the operatorto keepor storedatain a given register.
This can be usedto load constantsor parametersinto a program registerfor use in
computationsduringprogramoperations.For example,the instructionto storea5.IV
value in the offset register2.1 would be KR2.1/5.l.

8-47. Status Instructions

8-48. Two of the four status instructionsallow the operatorto requestand recieve
information on the statusof the instrument.The othertwo areusedto load datato be
usedasan error or overrangeresponse.

8-49. Thefull statusof the instrumentis transmittedto theIEEE-488buswith theGF
instruction.Outputis thecontentsof thefull statusbuffer,whichhasimbeddedspacesto
provide for all possiblecombinationsof commands.The format, with the numberof
allotted charactersper commandis shownin Figure8-1.

8-SO. Theshort statusinstruction(GS)transmitsthetwo digit errorcodefollowed by a
carriagereturn and line feed. The error codeswere defined in the manual operation
portion of this section.

8-5 I. TheinstructionKEs andKVs allowtheoperatorto programa stringof bytesas an
erroror overrangeindication,respectively.Any combinationof 8 bit bytesup to fourteen
charactersin length may be used for s except the five immediateand termination
characters.After thestring is insertedby the operatoranerroror overrangeresultsin the
output of the respectivestring to the bus.
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TOTAL CHARACTER CHARACTER NO’S FUNCTION

A 2 1-2 Function Code
B 2 3-4 Range Code
C 3 5-7 Reading Rate Code
D 2 8-9 Filter Code
E 2 10-11 Trigger Code
F 2 12-13 Programs In Use/Off Code
G 7 14-20 Programs Selected Codes
H 5 21-25 Burst Size
I 5 26-30 Serial Poll Codes
J 14 31-44 Miscellaneous Control Codes
K 1 45 Terminator (always a comma
L 1 46 Carriage Return
M 1 47 Line Feed (prograrn selectable)

Figune 8-1. Full Status Message Format

8-52. Miscellaneous Control Instructions

8-53. The miscellaneouscontrol instructionsconsistof eitherthecharacterN forenable
or I for inhibit precedinga numeric representinga partial control. The instructionsare
listed in Table 8-9 anddescribedbelow.

8-54. Instruction 1 enables(ON) or disables(OFF) the front panel.Normalfront panel
operationscan be performedwhen the front panel is enabled.Whenit is disabledthe
keyswitchesare not interrogatedandthe displayis disabled,resultingin alocal lockout
type condition.

8-55. lnstruction 2 enables(ON) or disables(OFF) thesoftwaretimeout usedto delay
the startof areading.The timeoutperiodis determinedby thefilter selected.The timeout
featureis in effectfor the first readingafteratriggeror afterautoranging.Otherreadings
arenot delayedwhenthe asynchronousmode is selected;the timeout interval is zero.

8-56. lnstruction 3 enablesor disablesthe transmissionof an automaticline feed
characterat the endof an ASCII reading.This instructiondoesnot effect any linefeed
characterincludedin the error (KE) or overrange(KV) responses.

I I I I I I I I I I I
Al A BIB Cl Cl C DID El E Fl F Gl GIGI

L i~ 2 31 4 51 II 7 Sj 9 101 11 121 13 141 151 lIj

I I I I I I I I 1111 I
IGIGIGIG l—IIHlI1lI~1lH 111111111 JIJI
L 171 111 19i 20 211 221 231 241 25 261 271 211 211 30 311 321

I I I I
IJIJIJIJIJIJIJIJIJIJIJIJ K L M

331 341 351 361 371 3SI 391 401 411 42I 431 44 45 46 47
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Table 8-9. Miscellaneous Control Instructions

NUMERIC ACTION “N” “I”

1 Front Panel ON OFF
2 Filter Time Out ON OFF
3 Line Feed YES NO
4 Code Format ASCII Binary
5 Speed Normal High
6 EOI ON OFF
7 Reading Transfer LOCK UNLOCK

8-57. Instruction4 selectseither the ASCII or binary messageformat. In the ASCII
format, the output is twelve charactersof dataplus a carriagereturnand theprogram
selectableline feed (N3). The binary format outputsfour bytes of binary data.

8-58. Instruction5 selectseither the normal DMM mode(speed)of operationsor the
high speedmode.The high speedmodeoutputsa two bytebinary formatmessage.The
normal modeoutputsthe format selectedby instruction 4.

8-59. Instruction6 enablesor disablestheuseof the IEEE EOI line. If enabledtheEOI
line is activatedwith the last byte of eachoutput.

8-60. Instruction7 locks or unlocksthe readingtransferfeature.In lock, theinstrument
outputs a readingandwaits for the listener to acceptit before continuing.This is the
normalmodeof operation.Unlock makesthe mostrecentreadingavailablefor output;
however,it doesnot haveto be outputto a displayor printingdevice.The readingcould
be output at randomintervals or output to burst memoryat ahigh rate of speedfor
outputto the busat somelater timeata rateacceptableto aprinter. If unlock is usedwith
the burst memory,a readingmustbetakenfrom the8520Ato clearthe outputbufferat
theendof the burst. If thebuscontrollerleavesthe 8520Aas a talkerwhenin unlock,the
8520Aattemptsto outputanotherreading,if oneis available.Forthat reason,if readings
aretakenat randomintervals,two readingsshould betakenand the first discardedto
insurethe most recentreadingis used.

8-61. HIGH SPEED MODE

8-62. The high speedmodeallows the operatorto obtain readingratesof up to 500
readingsper secondwhile sacrificing only onedigit of resolution.In addition,thedatais
sentin abinary format acceptableby virtually all dataprocessors.Characteristicsof the
high speedmodeare listed below:

1. Datareadingsare to ±14bits of resolution.

2. Readingsmust bein DC voltsor low ohms,i.e., 10 Kfl rangeor less.A syntax
error messageresults whena high ohmsrange(100 KQ or greater)or any other
function, including external reference, is selected with the high speed mode selected.

3. The rangemust be fixed . Thereis no autorangingcapability.

4. Asynchronousreadingrate(DO) is forced.Thetrigger maybeeitherinternalor

external.

5. No selectablefiltering. The fast analogfilter (FO) is forced.
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6. No math programcapability. The instruction“MO” is forced.

7. The complete burst capability is retained.

8. The front panel is turned off and no indicators are shown.

9. The filter timeout is disabled.

10. The calibration mode is disabled.

11. No ohmsprotection.

12. Theoverrangeresponseis notsentin thehighspeedmode.An errormessageof
2900 Hex or A900 Hex is sent for a positive or negative overrange respectively. High
speedoverrangevaluesfor the respectiverangesare: 100 mV (.25000), lV (2.0000),
1OV (16.000), 100V (128.00), i000V (1024.0), l0f~(25.000),lO0f~(200.00), 100011
(2000.0),and 10 K11 (20.000).

8-63. READING MESSAGE FORMATS

8-64. Whena readingis transmittedit canbe usedin oneof four differentformats,as
determined by the message format selected and program status. The formats are ASCII,
four byte binary (standardspeedmode),two bytebinary (high speedmode),and math
programspecialapplications.Eachformat is furtherdescribedbelow.

8-65. ASCII Format

The standardASCII format containstwelve charactersof data,a carriagereturn,and
instructionsselectableline feed. The readingmessagebeginswith a sign; followed by
sevencharactersof data, i.e., five andonehalf digitsor dataandafloatingdecimalpoint
exceptfor the 10 MOhmsand 100 nanosiemensrangethat havefour andahalfdigitsand
floating decimalpoint precededby a zero,and four charactersto define the exponent;
followed by the carriagereturn;andtheline feed,if selected.Theexponentsis in modified
engineeringnotation,i.e., it appearsonly in multiplesof threefrom E+00up to E+18 and
down to E—l8. Referto Figure 8-2 for aformat sampleand to Table8-10 for format
examples.

Figure 8-2. ASCII Format

I I I I I I I I I I I
1 2121212121212 3131313 4151

1 21 31 41 51 II 71 I II 101 111 12 13jj~4~J

1 Sign (+ or —>

2 Reading absolute value. Floating decimal point designates range.
3 Exponent in modified engineering notation.
4 Carriage Return
5 Line Feed (program selectable.)
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Table 8-10. ASCII Format Example

MESSAGE
TRANSMITTED

EXPLANATION

VALUE RANGE RATIONALE

+0l0.015E-03 CRLF 10.015 mV dc 100 rnV No M11 or mV ac ranges
+158.898E-O3 CRLF 158.898 mV dc 100 mV No Mf2 or mV ac ranges
—0.39976E+0O CRLF —0.39976V dc 1V No —V ac or 11/max mV range

199.999
+1.00022E+OOCRLF 1.00022V 1V Nol11range
+05.1023E+00 CRLF 5.1023 1OV or 1011 Max 1V range 1.99999
+18.0000E+00 CRLF 18.000011 1011 Max 1OV range 16.0100
+O5O.I01E+O0 CRLF 50.101 100V or 10011 Max 1OV range 16.0100/1011 range

19.9999
—100.000E+00 CRLF —100.000V dc 100V No —V ac on 11
+178.396E+OO CRLF 178.39611 10011 Max 100V range 130.100
+1005.25E+00 CRLF 1005.25 1 000V or 100011 Max 1000V ac range 650.00
+1025.OOE+00 CRLF 1025.0011 100011 Max 1000V range 1024.00 dc and

650.00 ac
+1O.0000E-4-03 CRLF 10.0000 k11 10 k11 Exceeds voltage limits
+100.000E+03 CRLF 100.000 k11 100 k11 Exceeds voltage limits
+1.00000E+06 CRLF 1.00000 M11 1 M11 Exceeds voltage limits
+O10.000E+06 CRLF 10.000 M11 10 M11 Exceeds voltage limits/max 10 M&l

range 19.999
+O100.OOE-09 CRLF 100.00 nS 100 nS Exceeds voltage limits/max 100 nS

range 202.00

8-66. Four Byte Binary Format

8-67. This format uses an implied binary point rather than using a characterto
representthe binary point. The meter usesun-normalizedfloating point arithmetic,
which meansthevalueof themantissarangesbetween—0.9999999and+0.9999999.The
four byteformat canonly beusedin thestandardspeedmodeof operations.Only thetwo
byteformat canbeusedfor the high speedmode.Referto Figure8-3 for an explanation
of the four byte messageformat.

Figure 8-3. Four Byte Binary Format

BYTE 1 BYTE 2 BYTE 3 BYTE 4

Iii ! II I ~ I I I Li I I I
___ ___ _____________ ____

Two’s Complement Mantissa Magnitude

Exponent Implied Binary Point
Sign of Mantissa (1 = negative)
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8-68. Two Byte Binary Format (High Speed Mode)

8-69. The two bytesof the high speedmodecanbetreatedasa 16-bit binary numberin
the format shownin Figure8-4. If the messageis treatedas a 16-bit binary numberit can
be convertedto the decimalvalue using the methodsalso shown in Figure 8-4. All
conversionsrequiredthat the fixed rangebe known. If the 16-bit binary numberis odd,
i.e. the LSB of byte 1 is a 1, the 8520Ais in overrangeandthe messageis 29 (Byte2)00
(byte 1) for apositiveoverrangeor A9 (byte 2)00 (byte I) for a negativeoverrange.

Figure 8-4. 2 Byte Binary Format Conversion Examples

BYTE 2

LI 111111
Sign *

BYTE 1

I I I 111111
Numr *

4)
Error

*TWo~Scomplement

CONVERSION FORMULA

Step 1
Step 2
Step 3
Step 4
Step 5
Step 6

Convert BYTE 2 to a decimal number
Convert BYTE 1 to a decimal number
A = (BYTE 2)(256) + BYTE 1.
If A ~32768 then A = A - 65536
A = A/32768
R=A(MR) ; R = Result in volts or ohms, as applicable

where, MR = Multiplier Range

RO lOOmV=O.25
Ri 1V=2
R3 1OV=16
R4 1000V=1024

1011 = —25
10011 = —200
100011 = —2000
10 k11 = —20.000

Example #1 Positive Voltage (1OV range)

BYTE 2
Message 0000 1001

BYTE 1
0100 0010

Step 1
Step 2
Step 3
Step 4
Step 5
Step 6

Byte 2 = 9
Byte 1 = 66
A = 9 (256) + 66 = 2370
A = 2370
A 2370/32768 = 0.0723
R = (0.0723) (16) = 1.1568V
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Figure 8-4. Byte Binary Format Conversion Examples (cont)

8-70. Special Formats

8-71. Five specialmessageformatsareavailablefor usewith the mathprograms.If the
Limits Program (#7) is selectedor is last programperformedfrom agroupof programs
the responseto a requestfor a readingis athreecharacterASCII codedmessageplusa
fourth characterthat is programselectable.The messagebeginswith the signanda one
characternumericcode,followed by acarriagereturn and theprogramselectableline
feed. The codesare: +2 when theoutput is high, +1 whentheoutput is within the set
limits and is apass,and—I if theoutputis low. If thebinary output modeis selected(14)
the output is asinglebyte of datacoded00000010 for high, 00000001 for pass,or 1111
1111 for low.

8-72. If theDisplay Option Registerfeaturehasbeenselectedto display someregister
reading,thenumberof theregistercanbeobtainedby askingfor areadingof theDisplay
Option Register.The responsewill be theASCII codednumberof theregister(e.g. 3.1,
6.3, 11.2, etc) followed by acarriagereturnandthe programselectableline feed.

8-73. IEEE STANDARD INSTRUCTIONS

8-74. The controllercanplacethreeIEEE-488standardinstructionson the bus.These

are the universalclear, selecteddeviceclear, and the group executetrigger (GET).

8-75. The reaction of the instrument to the universal and selected device clear
instructionsis thesameaswhenthe immediatecharacterReset(*) is sentin acharacter
string. Any measurementin progressis interrupted,the instrumentis resetto thedefault
stateandthe onebyte character* is output on the bus.

Example #2 Negative Voltage (100 mV range)

Message 1010 1110 0011 0110

Stepl Byte2174
Step 2 Byte 1 = 54
Step3 A(174)(256)+54=44598
Step 4 A = 44598 — 65536 = — 20938
Step 5 A = -20938/32768 = -0.638977

Step 6 R = (—0.638977) (0.25) = —0.1597442V = —1 59.744 mV

Example #3 Resistance (10011 range)

NOTE: Due to thereversecurrentpathusedresistancereadingswill havethesign bit high.

Message 1100 0000 O000 0000

Step 1 Byte 2 = 192
Step2 BytelO
Step3 A192(256)-1-O49152
Step 4 A = 49152— 65536 = —16384
Step 5 A = —16384/32768 = —0.5
Step 6 A = (-0.5) (-200) = 100

8-15



8520A

8-76. A GET instructionfrom the Controller triggersa readingfrom the8520Aif any
oneof the following conditionsare met: The instrumentis in local, expectinga?or
character,in externaltrigger andis not armedwith an ! in externaltriggerandarmed,or
in internaltrigger. Whenthe852OAreceivesaGETinstruction,it automaticallygoesinto
the externaltrigger mode(Tl). A delay should be programmedfollowing acommand
string. WhenaGET instruction is usedso the commandstring can be processed,The
lengthof thedelayshouldvary with thelengthandcontentsof thecommandstring.If the
GET instructions are sent faster than the 8520A can handle them the subsequent
instructionsare ignored,until the instrumentis againable to handlethem.

8-77. SERIAL POLL INSTRUCTION

8-78. Eventsor conditionsthatinstruct the8520Ato placea SRQ(ServiceRequest)on
the bus are programselectable.The instruction used in S i j k I with i, j, k, and 1
representingoctal numberthat aredecodedto representtheenabledevents.Table8-11 is
a list of the possibleserialpoll instructionsandTable 8-12 givesexamplesof thecoded
instruction.In all casesleadingzeroescanbe suppressed,asshown in the examples.

8-79. Whenaserialpoil is performedthe8520Arespondswith aonebytemessage.Each
bit of the serial poll responsebyte representsan eventor conditionandis describedin
Table8-13. If the RSV bit (#7) is a zeroit is an indicationthatthe8520Adid not issuethe
SRQ. If the RSV bit isaone,oneor moreof the otherbits is set to indicatewhich of the
enabledSRQ conditionsoccurred.Table8-14givesseveralexamplesof codedresponses
and their decodedmeanings.

8-80. The rsv bit in the serialpoll responsebytecanbeclearedin two ways.Onemethod
is with the transferof the last byte of dataassociatedwith the SRQ i.e. outputready,
overrrange,anderror. The othermethodis for S RQ’s thatdo not havedataoutput.With
them the rsv bit can be cleared using the immediate instruction (&). Immediate
instructionsare actedupon as soonas receivedand do not require a terminator.

8-81. PROGRAM EXAMPLES

8-82. The following paragraphscontain several programmingexamplesto an the

operatorin using the DMM.

Table 8-11. Serial Poll Instructions

CODE ITEM

0000 SRQDisabled

0001 Output ready, Overrange, Error
0002 Ovenrange
0004 Error
0010 End of burst
0020 New high peak
0040 New low peak
0100 Reading High
0200 Reading Pass
0400 Reading Low
1000 Low frequency AC Reading Ready
2000 Undefined - do not use
4000 Undefined - do not use
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Table 8-12. Serial Poll Response

Table 8-13. Serial Poll Response Examples

HEX MSG DECODED MESSAGE

00 Service not required
41 Output ready
42 Overrange
43 Output Ready and Ovenrange
44 End of Burst
48 One of the logical OR functions
60 Error

Table 8-14. Serial Poll Instruction Examples

INSTRUCTION GENERATION OF AN SRQ RESULTS FROM:

S0002 or S002 or S02 or S2 An overrange Only
S0014 on S014 or S14 The end of a burst (SOUl 0)

An error (S0004)
S0271 or S271 A reading pass (S0200)

A new low peak (S0040)
A new high peak (S0020)
The end of a burst (SOUl 0)
The output ready, an overrange, and an error (S0001)

S1502 A low frequency ac ready (S1000)
A’ reading low (S0400)
A reading high (S0100)
An overrange (S0002)

BIT

8 (MSB) 0 (not used)
7 rsv (IEEE request for service)
6 Error (0004)
5 0 (not used)
4 Logical OR of the SRQfor

Transmit Command (0004)
New High Peak (0010)
New Low Peak (0020)
Reading High (0100)
Reading Pass (0200)
Reading Low (0400)
LFAC Ready (2000)

3 End of Burst (0010)
2 Overnange (0020)
1(LSB) Output Ready (0001)

8-17



8520A

8-83. The following control stringswill set the DMM to the condtionslisted:

1. ? - Processesanycommandsin thebuffer, thentriggersa readingandwaits to

output, if necessary.

2. VC? - Selectsdirect coupledAC Volts, then triggers a readingandwaits to
output.Default assignmentsof 100V range,autorange,two readingsper second,
500 msecfilter settlingtime, normalspeed,andmathoff aremodewith thefunction
selection.

3. VROT1, - Selectsvolts dc, the 100mVrange,andtheexternaltriggerthenwaits
for a trigger command.Defaultassignmentsof two readingsper second,500 msec
filter settlingtime,normalspeed,andmathoff aremodewith thefunctionselection.

4. VAR2M 1 - Placesvoltsac,10 volt range,andmathoncommandsinto theinput
buffer thenwaits for a terminationcharacterbeforeprocesssingthe command.

5. B5OI7? - Sets burst size of fifty readingsandunlocks measurementoutput
necessityfor eachreading,thentriggersfifty readingsto betakenpermeter’spresent
configuration.

6. P56M1Y1/100, - Selects,enables,andprocesswith the percentdeviation(#5)
and(#6) programon measurementsstoredin memorylocations 1 through100. The
result of the processingis storedin the accumulatingregister6.1 (high peak),6.2
(low peak)and6.3 (peak-to-peak)to await a GR instruction.

7. GR 6.2,- Commandsthe852OA to transmitthecontentsof register6.2 (i.e. the
low peakresultingfrom theusageof thepeakprogram).Thedataisoutputfrom the
852OA during thenext input to the controller from the 8520A.

8. VR1TIDII4! - Selectsvolts dc, the 1 volts range,and externaltrigger, 240
readingsper second,the binary output format, andarmsthe bnctrigger. Default
assignmentsof math off, normal speed,and front panel on are madewith the
functionselection.A readingis takenandoutput with receiptof a BNC trigger.

9. VR2TOI7I5? - Selectsdc volts, the 10 volt range, internal trigger, the unlock
readingtransfer feature,and the high speedmode. Default assignmentsof the
asynchronousreadingrate, 5 msecfilter settlingtime, mathprogramsoff, andfix
the range(in 10 volts) aremadewith thehighspeedmodeselection.The high speed
modealso automaticallydisablesfront panel operations.This commandstring
programsthe8520Ato storemeasurementsin theinternalmemoryatits maximum
readingrate.

8-84. Sometypical statusmessagesandtheir decodedexplanationsfollow:

1. V R7D8 F5T1MOP14 B 1 S0000N1N2N3N4N5N6N7,(CR)(LF)

V = V DC Function
R7 = Autorange
D8 ReadingRate is 2/sec
F5 = Filter is 500 ms
Ti = ExternalTrigger
MO = Math ProgramsOff
P14 = Math Program#14 is Selected
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BI = Burst Size is I
S0000 = Serial Poll Disabled

Ni = Front PanelOn
N2 = Filter Time Out On
N3 = Line FeedYes
N4 = ASCII Output
N5 = Normal Speed
N6EOIOn
N7 = ReadingTransferLocked

= Terminator
CR = CarriageReturn(Automatic)
LF = Line Feed(ProgramSelectableN3)

2. Z2 R5D9F6TOMOP6 BI S0061N1N213N4N5N6N7,CR

Z2 = Two Terminal Ohms
R5 = I Mohm
D9 = I Readingper second
F6 = Slow Filter SettlingTime
TO = InternalTrigger
Ml = Math ProgramsOn
P6 = PeakValuesProgramSelected
BI = Burst Size is 1

S0061 = Serial Poll Responsefor:
New low peak(S0040)
New high peak(S0020)
Output ready,error, andoverrange(S0001)

Ni = Front PanelOn
N2 = Filter Time Out On
13 = Line FeedNo

N4 = ASCII Output
N5 = Normal Speed
N6EOIOn
N7 = ReadingTransfer Locked

= Terminator
CR = CarriageReturn(Automatic)
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Accessories

900-1. INTRODUCTION

900-2. This material briefly describeseach accessoryavailable for use with your
instrument.For more information, refer to the instruction sheetincludedwith each
accessory.When ordering an accessory,include both model numberand name.

900-3. RACK EARS

900-4. The RackEarsaccessoryis shownin Figure900-1. Use Y8599whenthe instru-
ment is installedwith RackSlidesor M03-203-600when slides arenot used.

Figure 900-1. Rack Ears
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900-5. 18-INCH RACK SLIDE (M00-260-610)

900-6. Use the 18-inch Rack Slide to mount your 8520A in a standard18 inch deep
equipmentrack. The 18-inch Rack Slide is shownin Figure900-2.

900-7. 24-INCH RACK SLIDE (M00-280-610)
900-8. Use the 24-inch RackSlide to mount your 8520A in astandard24 inch deep

equipmentrack. The 24-inch Rack Slide is shown in Figure 900-3.

900-9. HIGH VOLTAGE PROBE (80F-5)

900-10. The Model 80F-5VoltageDivider shownin Figure900-4,allowsmeasurement
of up to 5k volts dc. Division ratio of thisaccessoryis 1000:1.Accuracyandstabilityof
the division ratio is ensuredusing special metal film resistorsthat have matched
temperaturecoefficients.

900-Il. ThreeversionsDf the 80F-5areavailable:the basic80F-l5 which has10 Mfl
input impedance,an -01 Option for voltmetershave11 M1~input impedance,and the
-02 Option for voltmetershavingan infinite input impedance(1000Mfl or greater)at
null.

900-12. HIGH VOLTAGE PROBE (80F-15)
900-13. The Model 80F-l5 High Voltage Probe shown in Figure 900-5, allows
measurementsup to 15k voltsdc. Thedivisionratioofthisaccessoryis 1000:1.Accuracy
andstability of thedivision ratio is ensuredby theuseof specialmetalfilm resistorswith
matchingtemperaturecoefficients.

Figure 900-2. 18-Inch Rack Slide
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Section 9
Accessories and Options

OPTION/
MODEL NO.

DESCRIPTION PAGE

ACCESSORIES

MOO-260-610
MO0-280-610
80F-5
80F-15
8IRF
82RF
80T-l5OF and
80T-l5OC
Y2025

RackEars 900-I
18-inch RackSlide 900-2
24-inch RackSlide 900-2
High Voltage Probe 900-2
High Voltage Probe 900-2
High FrequencyProbe 900-4
High FrequencyProbe 900-4

TemperatureProbe 900-6
RTD Probe 900-6

OPTI ONS

-010 -010 Option 910-1
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9-1. INTRODUCTION

9-2. This sectionof the manualcontainsa brief descriptionof eachaccessoryandthe
introductionandoperationinformation for eachoption availablefor usewith theJohn
Fluke model 8520A Digitial Multimeter. Descriptionsof the accessoriesforms
subsection900. lntroductionandoperationmaterial for eachoption forms additional
subsections.The location of an option or accessoryif facilitated by the useof unique
paragraphandpagenumberingwhich correspondsto theoption number.For example,
all thepagesandparagraphsof theaccessorysubsectionwill benumbered900-1,900-2,
900-3...All of thepagesandparagraphsof the-010Optionwill benumbered910-1,910-2,
910-3... For option information otherthen introductionandoperation,seethe 8520A
CalibrationManual or the 8520A ServiceManual.
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Figure 900-3. 24-Inch Rack Slide

Figure 900-4. 80F-5 Voltage Divider
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900-14. Threeversionsof the80F-15areavailable:the basic80F-l5 which has10 MD
input impedance,an -01 Option for voltmetershave 11 MD input impedance,andthe
-02Optionfor voltmetershavingan infinite input impedance(1000MD orgreater)atnull.

900-15. HIGH FREQUENCY PROBE (81RF)

900-16. Introduction

900-17. The Model 81RFHigh FrequencyProbe(Figure900-6)extendsthefrequency
rangeof your voltmeterto includeacvoltagemeasurementsfrom 0.25 to 20V acrms at
100kHz to 100 M Hz. The81 RF operatesin conjunctionwith thedcvoltagerangesandis
calibratedto be equivalentto the rms value of asine wave input.

900-18. Specifications

Frequency Response: ±1 dB from 100 kHz to 100 MHz.
Extended Frequency: Useful for relative readingfrom 20 kHz to 250 MHz.
Response: Respondsto peak value input; calibratedto readrms valueof asinewave.

900-19. HIGH FREQUENCY PROBE (82RF)

900-20. Introduction

900-21. The Model 82RF High FrequencyProbe(Figure900-7)allowsmeasurements
from 0.25 to 30V acrms at 100 kHz to 500 MHz. It isdesignedtobeusedwith voltmeters
havingan input impedancehigherthan 10 MD providedtheinput is externallyshuntedto
makethe equivalentinput impedanceequalto 10 MD.

Figure 900-5. 80F15 High Frequency Probe
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Figure 900-6. 81 RF High Frequency Probe

Figure 900-7. 82RF High Frequency Probe
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900-22. Specifications

Frequency Response: 3 dB from 100 kHz to 500 MHz.
Extended Frequency Response: Useful for relative readingsfrom 20 kHz to 700
MHz.
Response: Responds to peakvalue of the input; calibratedto readrms valueof asine
wave.
Voltage Range: 0.25 to 30V ac rms.
Maximum DC Input: 200V dc.
Input Impedance: 2 MD shunted by 4 pF.

900-23. TEMPERATURE PROBE (80T-150F AND 80T-150C)

900-24. Introduction

900-25. The 80T-150TemperatureProbe(Figure900-8)allows the8520A to measure
temperature.Theaccessoryis ideally suitedfor surface,ambient,liquid measurements,
and lends itself easily to a wide range of design, troubleshooting,and evaluation
applications.A rugged,fast-respondingprobe tip with a350V standoffmakesthe 80T-
150 versatileandeasyto use.Therearetwo versionsof the 80T-l50: the 8OT1SOCwhich
measurestemperaturein degreesCelsiusandthe80T-150Fwhich measurestemperature
in degreesFahrenheit.

900-26. Specifications

Range (°Cor °Ffield selectable by internal jumpers): -50°Cto +150°Cor
—58°Fto +302°F
Accuracy: ±1°C(1.8°F) from 0°Cto 100°C (32°F to 212°F) decreasinglinearity to
±3°C(5.4°F)at —50°C(—58°F)and+150°C(302°F).
Resolution: 0.1°Con 100 mV range.
Voltage Standoff: 350V dc or peak ac.
Power: Internaldisposablebattery; 1,000hours of continuoususe.

900-27. RTD PROBE (Y2025)

900-28. Introduction

900-29. The Model Y2025 (Figure900-9) is ahigh quality platinumRTD Probe.

900-30. Specifications

Nominal Resistance: 100 ±0.1% at 0°C
Temperature Coefficient: .00385D/D/°C of resistance
Temperature Range: -220°C to +750°C
Power Rating: 50 mW maximum in 3 fps flowing water
Maximum Voltage, Platinum: 200V ac
Element to Sheath Resistance: 100 MD over the operating temperature range.
Platinum Element to Sheath Resistance Stability: 0.1%/year, maximum.
Sheath Material: 304 or 316 Stainless Steel
Leads: AWG 22 or 24, Type E Teflon InsulatedCopper -

Lead Stranding: 7 of #30 or 19 of #34 (for #22 AWG) or 7 of #32 or 19 of #36(for #24
AWG)
Performance Standards: Conforms to DIN 43760
Active Length: First 1 inch measuredfrom ProbeTip
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Figure 900.8. 80T-150

Figure 900-9. Y2025
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910-1. INTRODUCTION

-010 Option

910-2. The -010 is asoftwareoption. It providesthe 8520A with anad~iitionalseven
math programs(seeTable 910-1) andan additional 350 locations in Burst Memory.
Operationwith the -010 installed is so similar to operationof a standard8520A that
throughoutthis manual,boththe standard8520Aandthe8520A equippedwith a -010
Option havebeendescribedconcurrently.

Table 9 10-1. Optional Math Programs

DISPLAY
NO. NAME DESCRIPTION

(PROGRAMS IN USE/OFF LED no)

8 STAT Statistics DMM Measurement

9 LFAC RMS ac value of inputs below 10Hz ~ RMS Value

10 dB dB, dBm, or dBV ratio Measurement in dB, dBm, or dBV

11 RTD RTD Thermometer Temperature in°C,°F,or °K

12 JVC Operation with John Fluke 80-T-150C
Temperature Probe accessory

Temperature in °C,°F,or °K

13 JVF Operation with John Fluke 80T-15OF Temperature in °F,°C, or °K

14 THMS Thermistor Linearization Temperature in °C, °F, or °K
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