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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 under normal use and service for the period of 1-year from date of purchase. This warranty extends only
to 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 Facility within 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
productin lieu of repair. With regard to any instrument returned within 1 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 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 suitable
container that is rigid and of adequate size. If a substitute containeris used, the instrument should be wrapped in paper
and surrounded with at least four inches of excelsior 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 instrumentis damaged in any way, a claim should be filed
with the carrier immediately. (To obtain a quotation to repair shipment damage, contact the nearest Fluke Technical
Center.) Final claim and negotiations with the carrier must be completed by the customer.

The JOHN FLUKE MFG. CO., INC, will be happy to answer all applications 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
C9090, EVERETT, WASHINGTON 98206, ATTN: Sales Dept. For European Customers: Fluke (Holland) B.V., P.O. Box
5053, 5004 EB, Tilburg, The Netherlands.

*For European customers, Air Freight prepaid.

John Fluke Mfg. Co., Inc., P.O. Box C9090, Everett, Washington 98206

Rev. 6/81
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Section 1
Introduction and Specifications

1-1. THE 8520A INSTRUCTION MANUAL SET

1-2. The John Fluke Model 8520A Digital Multimeter is documented by a set of three
manuals: the 8520A Operator Manual, the 8520A Calibration Manual, and the 8520A
Service Manual. The 8520A Operator Manual introduces the operator to the 8520A,
familiarizes the operator with all instrument controls, connectors and indicators, and
presents detailed local and remote operating information and procedures. The 8520A
Calibration Manual provides general maintenance procedures, performance tests, and
calibration adjustment procedures. The 8520A Service Manual contains the theory of
operation, troubleshooting information, a list of replaceable parts, and schematics. As
Figure 1-1 shows, the three manuals can either be separated for use in different areas or
joined together in a single binder.

1-3.  The information in this, the 8520A Operator Manual, is divided into nine sections:

1. INTRODUCTION AND Introduces both the 8520A Digital
SPECIFICATIONS Multimeter and the Instruction Manual Set
and lists the instrument’s specifications.

2. SHIPPING AND SERVICE If there is a problem with your 8520A, this
INFORMATION section tells you how to get it corrected and
how to ship the instrument.

3. INSTALLATION AND How to physically install the 8520A --
MAINTENANCE including connecting line powerand the
IEEE-488 interface operator maintenance.

4, FAMILIARIZATION Describes the location and basic function of
all instrument controls, connectors and
indicators.

5. OPERATING NOTES Provides information about the 8520A that

every operator needs to know. For example,
the Input Overload Limits.

6. LOCAL OPERATION Describes local (front panel) operation
procedures for each multimeter function of

the 8520A.
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7.

8.

9.

MATH PROGRAMS Presents a detailed description of each math
program: what the program does, how to use
the program, program options, and
program data.

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

ACCESSORIES AND OPTIONS Describes each accessory briefly and details
the -010 Option.

/

)

:::/
1

8520A 8520A 8520A

OPERATORS CALIBRATION SERVICE

MANUAL MANUAL MANUAL
= b Y

Figure 1-1. 8520A Instruction Manual Set

1-4. THE 8520A DIGITAL MULTIMETER

1-5. The John Fluke Model 8520A Digital Multimeter is designed for use in an
automated test system or as an independent device. The 5-14 digit instrument can be
operated locally from the front panel or remotely via an IEEE-488 1978 interface. The
8520A can directly measure dc, ac, and ac+dc voltage; resistance (both 2 and 4 wire); and
conductance (the reciprocal of resistance). While the range of measurement can be
manually selected, all functions except conductance (nS) have full autoranging



capabilities (conductance only has one range). When measurement function and range
are selected, the 8520A automatically programs the reading rate and filter for optimum
measurement accuracy. Other values for reading rate and filter can be manually selected.
The seven math programs allow more sophisticated processing of measurement data
(such as computing the peak-to-peak value, percentage of deviation, rise time, etc.) and
additional measurement functions. For example, the standard 8520A can make voltage
ratio measurements and an 8520A equipped with the -010 Option can make voltage ratio
measurements, dB measurements, and temperature measurements in addition to the
direct voltage and resistance measurements. The burst feature of the §520A allows the
operator to capture up to 50 readings (400 with the -010 Option) at various reading rates
and to display the readings at a different rate, to delay the time after a trigger before the
readings are taken, or to look at what happened to the signal before the trigger occured.
The TRIGGER controls allow internal triggering, manual triggering, triggering via the
IEEE-488 interface, and triggering from an external source. All measurements can be
guarded.

1-6. DC voltage can be measured froma 1 uV up to 1000V in five ranges: 100 mV, 1V,
10V, 100V, and 1000V. Ac and ac+dc voltage can be measured from 10 4V ac rms to 650V
ac rms in four ranges -- 1V, 10V, 100V, and 650V ac rms -- over the frequency range of 10
Hz to 1 MHz.

1-7. Resistance can be measured in two ways. Either directly using the (2 WIRE and
4 WIRE functions or inversely using the conductance function. The (12 WIRE and Q4
WIRE functions provide measurement of resistance from 100 uohm to 20 Mohm in seven
ranges: 10 ohms, 100 ohms, 1000 ohms, 10 kohms, 100 kohm, | Mohm, and 10 Mohm.
Conductance provides fast, accurate, noise-free measurement of resistances from 10
MOhm up to 10,000 Mohm in a single range - 100 nS. Conductance is displayed in the
international units, Siemens which is equal to the reciprocal of ohms (S = 1/Q).

1-8. The standard 8520A has seven math programs:

#1 TEST Four diagnostic self-test programs

#2 ZERO Automatic meter zeroing for dc voltage offsets and resistance
offsets (such as test lead resistance)

#3 XREF Ratio between the input voltage and an external reference
voltage
#4 OSR Subtracts an offset (OFST) from the input, multiplies by a

scale factor (SCAL), divides by a ratio factor (RATO), and
displays the result

#5 4PCT Displays the percentage deviation of the input with respect to a
stored nominal value

#6 PEAK Captures upper and lower peak values and computes peak-to-
peak value

#7 LIM Tests the reading against stored upper and lower limits and

displays the results of each reading, the number HIGH, the
number LOW, the number that PASS, and the TOTAL
number of readings

8520A
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The -010 Option provides an additional seven Math Programs:

#8

#9
#10
#11

#12

#13

#14

STAT

LFAC
dB
RTD

Jv C

JVF

THMS

Statistics program that computes mean, standard deviation,
variance, number of reading, bias, sum of the squares, sum of
readings, difference, and the sum of the differences
Computes the ac rms value of inputs 10 Hz and below
Computes dB, dBm, or dBV ratio

RTD thermometer measurements

Works with the John Fluke 80T-150C to measure temperature
in °C

Works with the John Fluke 80T-150F to measure temperature
in °F

Thermistor linearization

These math programs can be exercised on measurement data while the readings are being
taken or after the readings have been captured in burst memory.

1-9. OPTIONS AND ACCESSORIES

1-10. The 8520A has one option, the -010 Option. This is a software option which
provides an additional seven math programs (#8 through #14) and an additional 350
locations of burst memory. The accessories available for use with the 8520A are listed in

Table 1-1.
Table 1-1. 8520A Accessories
MODEL OR PART NO. NAME
Y8599 Rack Ears (for Rack Slide Mounting)
MO00-203-600 Rack Ear Mounting Assembly
MO00-260-610 18-inch Rack Slides
MO00-280-610 24-inch Rack Slides
80F-5 High Voltage Probe
80F-15 High Voltage Probe
81RF High Frequency Probe
82RF High Frequency Probe
Y8001 IEEE-488 Std. Cable, 1 Meter Length
Y8002 IEEE-488 Std. Cable, 2 Meter Length
Y8003 |IEEE-488 Std. Cable, 4 Meter Length
Y2025 10082 RTD Temperature Probe
80T-150C Universal Temperature Probe (°C)
80T-150F Universal Temperature Probe (°F)
1-11. SPECIFICATIONS

1-12. Table 1-2 lists the specifications for the 8520A.



Table 1-2. 8520A Specifications

DC VOLTS
INPUT CHARACTERISTICS:

RANGE FULL-SCALE RESOLUTION INPUT RESISTANCE
100 mV 199.999 Tuv =>10,000 M2

1V 1.99999 10 uv 210,000 M2
10V 16.0100 100 uVv 210,000 MQ2
100V 130.100 1 mVv 10 MQ

1000V 1024.00 10 mV 10 MQ

ACCURACY (% of input + number of digits)

24 HOURS 90 DAYS 1 YEAR PLUS TEMP.
RANGE | o3cx1°c | 18°Cro28°c | 18°Cro28°c | COBER SEo
100 mV 0.003+5 0.0065 + 6 0.011+10 0.0005 + 0.5
1V 0.003 + 1 0.006 + 2 0.011+2 0.0005 + 0.15
10V 0.002 +1 0.005 + 1 0.009 +1 0.0004 + 0.10
100V 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
*Erom 22°C to 0°C or 24°C to 50°C, 24 hours specification
From 18°Cto 0°C or 28°C to 50°C, 90 day or 1 year specification
HIGH SPEED ACCURACY: (% of input + least significant bit)*
PLUS TEMP
90 DAYS 1 YEAR :
RANGE 18°C to 28°C 18°C 1o 28°C COEFFICOIENT
PER C
100 mV 0.01 +1 0.015+1 0.001 + .1
1v 0.01 +1 0.015+1 0.001 +.05
10V 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

*Typical with 60 Hz line, remote operation, 500 readings per second, 2-byte binary
output with 14 bits of data.

TYPICAL NORMAL MODE REJECTION:

LINE FILTER SETTLING TIME

FREQ 25 ms 50 ms 100 ms 200 ms 500 ms 1s
50 Hz 65dB 68 dB 71dB 80dB *83dB 86 dB
60 Hz 65dB 68 dB 71dB 85dB *88 dB 91d8
400 Hz 53 dB 56 dB 60 dB 120dB | *123 dB 126 dB

*Guaranteed minimum rejection

COMMON MODE REJECTION: True 100 dB at 50 Hz and 60 Hz with 1 k§2 unbalance
in either lead. Effective CMR is equal to normal mode rejection plus true CMR.

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

8520A
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Table 1-2. 8520A Specifications (cont)

MAXIMUM READING RATE:

OPERATION RESOLUTION LINE READING RATE
Local/Remote 5-1/2 digits 50 Hz 200 rdgs/sec
60 Hz 240 rdgs/sec
I 50 Hz >500 rdgs/sec
R t 4-1/2 digit:
emote /2 digits 60 Hz >b600 rdgs/sec
Input Current <50pA for 30 days @ 18° to 20°C
AC VOLTS (TRUE RMS)
INPUT CHARACTERISTICS
RANGE FULL—SCALE RESOLUTION INPUT IMPEDANCE
1V 1.99999 1mnouVv 1M£2,<100pF at the
10V 16.0100 100 uVvV V/2 INPUT terminal
100V 130.100 1mV
650V 650.00 10mV
ACCURACY: *(% of input + % of full-scale)
For 650V range multiply %Fs ervor shown by 1.6
24 HOURS 90 DAYS 1 YEAR
23°C+1°C 23°Cto 28°C 18°C to 28°C
FREQUENCY
%of |[+%FS|+%FS| %of [+%FS|+%FS| %of |+%FS| +%FS
INPUT| AC |[AC+DC JINPUT| AC | AC+DCJ|INPUT| AC | AC+DC
10 Hz to 20 Hz* 3.0 0.5 0.6 3.0 | 06 0.7 3.5 0.6 0.7
20 Hz to 40 Hz* 0.4 0.3 0.4 0.5 0.5 0.6 0.6 0.6 0.7
40 Hz to 20 kHz 0.08 | 0.02 0.06 0.1 0.03 0.08 | 0.15 | 0.05 0.16
20 kHz to 100 kHz | 1.0 0.3 0.4 1.0 | 0.3 0.4 2.0 0.6 0.8
100 kHz to 300 kHz| 2.4 0.6 0.6 24 0.6 0.6 4.0 1.0 1.0
300 kHz to 1 MHz 8.0 2.5 25 8.0 2.5 2.5 15.0 | 5.0 5.0

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

TEMPERATURE COEFFICIENT: 18°C to 0°C or 28°C to 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 Hl to LO or GUARD to chassis terminals, and 2200V
Peak GUARD to LO terminals for any range.

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

MAXIMUM READING RATE: 10 rdgs/sec.




Table 1-2. 8520A Specifications (cont)

INPUT CHARACTERISTICS:

CURRENT
RANGE | FULL-SCALE | RESOLUTION THRU OPEN CIRCUIT
UNKNOWN VOLTAGE
102 19.9999 100 pS2 10 mA
1009 199.999 1mQ 10 mA
100082 1999.99 10mQ 1.0 mA
10k 19.9999 100m§2 0.1 mA <8V
100 k2 199.999 10 14.5 uA (max)
1MQ 1.99999 100 1.5 uA (max)
10 MQ 19.999 1kQ 1.5 uA (max)
ACCURACY: +(% of input + number of digits)
RANGE 24 HOURS 90 DAYS 1 YEAR PLUS TEMP.
o b : > o o | COEFFICIENT
23°C+1°C | 18°Ct028°C | 18°Cto 28°C PER SC*
100 0.0045 + 6 0.0080 + 7 0.0140+12 | 0.0007 +0.2
1009 0.0035 + 2 0.0070 + 2 0.0125 + 3 0.0007 + 0.2
10002 0.0035 + 2 0.0070 + 2 0.0125+3 0.0007 + 0.2
10k 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
1MQ 0.0090 + 2 0.0160 + 2 0.0200 + 3 0.0020 + 0.2
10MQ 0.0300 + 1 0.0440 + 1 0.0450 + 3 0.0030 + 0.2

*From 18°C to 0°C or 28°C to 50°C

MAXIMUM INPUT: 400V peak for any range.

MAXIMUM READING RATE: 10/SEC at 100K2 and above.

OPERATION RESOLUTION LINE READING RATE
.. 50 Hz 200 rdgs/sec
Local/Remote 5-1/2 digits 60 Hz 240 rdgs/sec
. 50 Hz >500 rdgs/sec
Remote 4-1/2 digits 60 Hz >500 rdgs/sec

CONDUCTANCE
RANGE: 100 nS

FULL-SCALE: 202.00 nS

RESOLUTION: 0.01 nS

8520A
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Table 1-2. 8520A Specifications (cont)

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

1-8

AY Y *PLUS TEMP,
241—10U§S ?0 D So c;] EARO COEFFICIENT
23°Cx1°C 18°Cto28°C 18 Cto28C PER°C

0.04+5 0.05+5 0.06 +5 0.004 + 1

*From 18°C to 0°C or 28°C to 50°C

MAXIMUM INPUT: 400V peak

MAXIMUM READING RATE: 10 rdgs/sec

EXTERNAL REFERENCE

OPERATING RANGE: £0.5V dc to £33V dc as long as external reference is within
+16.5V of input LO terminal.

INPUT IMPEDANCE: 10,000 M2 between external reference Hl 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 + |Vref| )]

NOTE: A = DC 10 volt range accuracy
B = Input voltage or resistance range accuracy

MAXIMUM INPUT: +180V peak between external reference HI or LO and input LO;
+360V peak between external reference Hl 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)
100 mV 0.0020 + 4
1v 0.0020 + 1
10V 0.0010 +1
100V 0.0020 + 1
1000V 0.0020 + 1
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Table 1-2. 8520A Specifications (cont)

AC VOLTAGE (all ranges):

FREQUENCY +(% of input + % of full-scale)
10 Hz to 20 Hz 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

AC VOLTAGE, DC COUPLED: Same as AC Voltage except 40Hz—20KHz, 0.005+0.010

RESISTANCE:
RANGE *(% of input + number of digits)
1092 0.0030 +5
10082 0.0020 + 2
100052 0.0020 + 2
10 k2 0.0020 + 2
100 k2 0.0020 + 2
1 MQ 0.0050 + 2
10 MQ2 0.0100 + 1

CONDUCTANCE: £(0.02% of input + 0.02 nS)

GENERAL:
INTERFACE: |IEEE-488-1978 is standard.

TEMPERATURE: 0°C to 50°C operating; —25?C to +75°C non-operating.
RELATIVE HUMIDITY: <95% at 25°C, <75% at 40°C, <45% at 50°C.
SHOCK AND VIBRATION: Meets MIL-T-28800B for type 111, Class 5, Style E.
POWER: 100, 120, 220, or 240V ac, £10%; 50, 60, or 400 Hz £5%, <50W.

SIZE: 8.89 cm H/47.00 cm L/43.18 cm W——(3 1/2in H/18 1/2in 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).

1-9
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Figure 1-2. Outline Drawing




Section 2
Shipping and Service Information

2-1. SHIPPING INFORMATION

2-2. The 8520A is packaged and shipped in a foam-packed container. When you receive
the 8520A, inspect the instrument thoroughly for possible shipping damage. Special
instructions for inspection and claims are included in the shipping container.

2-3. If reshipment is necessary, use the original container. If the original container is not
available, order a new container from John Fluke Mfg. Co., Inc. / P.O. Box C9090 /
Everett, WA 98206, telephone (206) 342-6300.

2-4. SERVICE INFORMATION

2-5. Each John Fluke Model 8520A Digital Multimeter is warranted for a period of 1
year upon delivery to the original purchaser. The WARRANTY is located at the front of
this manual.

2-6. Factory authorized calibration and service for each Fluke product is available at
various worldwide locations. See following pages. If requested, the customer will be
provided with an estimate before any work begins on instruments that are beyond the
warranty period.

2-7. QUESTIONS? PROBLEMS?

2-8. For any additional information, contact your nearest John Fluke Sales Represen-
tatives (listed on the following pages) or the John Fluke Mfg. Co., Inc. at the address or
telephone number given above.

8520A
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AK, Anchorage

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

AL, Huntsville

John Fluke Mfg. Co., Inc.
3322 S. Memorial Parkway
Suite 96

Huntsville, AL 35801

(205) 881-6220

(404) 396-3224 (Atlanta)

AZ, Tempe

John Fluke Mfg. Co., Inc.
2125 S. 48th Street

Suite 104

Tempe, AZ 85282

(602) 967-8724

(602) 790-9881 (Tucson)

CA, Los Angeles

John Fluke Mfg. Co., Inc.
20902 South Bonita St.
Carson, CA 90746

(213) 538-3900 or

(714) 761-2449

CA, Santa Clara

John Fluke Mfg. Co., Inc.
2300 Walsh Ave., Bldg. K
Santa Clara, CA 95051
(408) 727-0513

CA, Tustin

John Fluke Mfg. Co., Inc.
15445 Red Hill Ave., Suite F
Tustin, CA 92680

(714) 838-8863

(714) 226-1254 (San Diego)

CO, Denver

John Fluke Mfg. Co., Inc.
1980 South Quebec St. #4
Denver, CO 80231

(303) 750-1222

CT, Hartford

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

FL, Orlando

John Fluke Mfg. Co., Inc.
940 N. Fern Creek Ave.
Orlando, FL 32803

(305) 896-4881

GA, Atlanta
(404) 396-3224

Hl, Honolulu

EMC Corporation
2979 Ualena St.
Honolulu, HI 96819
(808) 836-1138

1A, lowa City
(319) 354-2811

IL, Chicago

John Fluke Mfg. Co., Inc.
1400 Hicks Road

Rolling Meadows, IL 60008
(312) 398-0850

IN, Indianapolis

John Fluke Mfg. Co., Inc.
5610 Crawfordsville Rd.
Corporate Square West
Suite 802

Indianapolis, IN 46224
(317) 244-2456

KA, Kansas City

John Fluke Mfg. Co., Inc.
4550 West 109th St.

Suite 130

Shawnee Mission, KA 66211
(913) 381-9800

LA, New Orleans
(504) 455-0814

MA, Burlington

John Fluke Mfg. Co., Inc.
25 “B" Street

Burlington, MA 01803
(617) 273-4674

MD, Rockville

John Fluke Mfg.Co., Inc.
5640 Fishers Lane
Rockville, MD 20852

(301) 770-1570

(301) 792-7060 (Baltimore)

U.S. SALES AREAS

Mi, Detroit

John Fluke Mfg. Co., Inc.
13955 Farmington Rd.
Livonia, MI 48154

(313) 522-9140

MN, Minneapolis

John Fluke Mfg. Co., Inc.
7373 West 147th St.
Suite 196

Apple Valley, MN 55124
(612) 432-9400

MO, St. Louis

John Fluke Mfg. Co., Inc.
300 Brookes Dr., 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.
P.O. Box 930

West 75 Century Road
Paramus, NJ 07652

(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
Middieburg Heights, OH 44130
(216) 234-4540

OH, Dayton

John Fluke Mfg. Co., Inc.
4756 Fishburg Rd.

Dayton, OH 45424

(513) 233-2238

(614) 889-5715 (Columbus)

OR, Portland

John Fluke Mfg. Co., Inc.
18360 S.W. Springfield Lane
Aloha, OR 97007

(503) 642-1342

PA, Philadelphia

John Fluke Mfg. Co., Inc.
1010 West 8th Ave., Suite H
King of Prussia, PA 19406
(215) 265-4040

(412) 261-5171 (Pittsburgh)

TX, Austin

John Fluke Mfg. Co., Inc.
Creek Gardens, Suite 103
8705 Shoal Creek Blvd.
Austin, TX 78758

(512) 459-3344

TX, Dallas

John Fluke Mfg. Co., Inc.
14400 Midway Road
Dallas, TX 75234

(214) 233-9990

TX, Houston

John Fluke Mfg. Co., Inc.
4240 Blue Bonnet Dr.
Stafford, TX 77477

(713) 491-5995

(504) 455-0814 (New Orleans)

UT, Salt Lake City

John Fluke Mfg. Co., Inc.
5226 So. 300 West, Suite #2
Salt Lake City, UT 84107
(801) 268-9331

WA, Seattle

John Fluke Mfg. Co., Inc.
975 Industry Drive
Seattle, WA 98188

(206) 575-3765

For more information on Fiuke products or Sales Offices you may dial (800) 426-0361 toll-free in most of U.S.
From Alaska, Hawaii, or Washington phone (206) 356-5400. From other countries phone (206) 356- 5500.

John Fluke Mfg. Co., Inc., P.O. Box C9090, Everett, WA 98206. Phone (206) 342-6300
Fluke (Holland) B.V., P.O. Box 5053, 5004 EB, Tilburg, The Netherlands. Phone (013) 673973
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INTERNATIONAL SALES OFFICES

Argentina e

Coasin, S.A.

Virrey del Pino 4071

Buenos Aires, Argentina

Tel: 5523185, TLX: 390122284
Australia e

Elmeasco Instruments Pty Ltd.
P.O. Box 30, Concord, N.S.W.
Australia 2137

Tel: (2) 736-2888, TLX: AA25887
Elmeasco Instruments Pty Ltd.
P.O. Box 107

Mt. Waverly, VIC. 3149
Australia

Tel: 233-4044

TLX: 36206 (ELMVIC)
Elmeasco Instruments Pty Ltd.
Professional Suite’s Bldg.
G.P.O. Box 2360

Brisbane, 4001, Australia

Tel: (07) 229-3161

Elmeasco Instruments Pty Ltd.
P.O. Box 1240

G.P.O. Adelaide 5001

South Australia

Elmeasco Instruments Pty. Ltd.
P.0.Box 95, Gosnells

West Australia 6110

Tel: (09) 348-3362

Austria s

Walter Rekirsch

Elektronische Gerate GmbH & Co.

Vertrieb-KG., Obachgasse 28
A-1220 Vienna, Austria
Tel: (0222) 235555, TLX: 134759

Bahrain =
AL-Hamidiya

P.O. Box 20074
Manama, Bahrain

Tel: 259958, TLX: 8895

Bangladesh ®
Motherland Corporation
24 Hatkhola Rd., Tikatuli
Dacca 3, Bangladesh
Tel: 257249, 255776

Belgium »

Fluke (Belgium) S.A./N.V.

6, Rue de Geneve

1140 Brussels, Belgium

Tel: (2) 2164090, TLX: 26312

Bolivia ¢

Coasin Bolivia S.R.L.
Casilla 7295, La Paz, Bolivia
Tel: 40962, TLX: 5255

Brazll o

Fluke Brasil-industria E
Commercio LTDA

Al. Amazonas 422,
Alphaville, Barueri,

CEP 06400 Sao Paulo, Brazil
Tel: (011) 421-3603

Brunel

Rank O'Connor’s (PTE) Limited
No. 8, BK.D

Surfri Shop House Complex
Mile 1, Jalong Tutong

Bandar Seri Begawan, Brunei
Tel: 26680

Bulgaria »

Amtest Associates Ltd.

P.O. Box 55

Addlestone, Surrey KT15 1DU
United Kingdom

Tel: Weybridge (932) 52121
TLX: 928855

Canada ¢

Allan Crawford Assoc., Ltd.

#14 1935 30th Ave. N.E.

Calgary, Alberta T2E 625

Tel: (403) 230-1341, TLX: 03-821186

Allan Crawford Assoc., Ltd.
Suite 1, Box 60

Edmonton, Alberta T5L 4H8
Tel: (403) 451-4893

Allan Crawford Assoc., Ltd.

3795 William Street

Burnaby, British Columbia V5C 3H3
Tel: (604) 294-1326, TLX: 04-54247

Allan Crawford Assoc., Ltd.

192 Joseph Zatzman Dr.

Suite 4

Burnside Industrial Park
Dartmouth, Nova Scotia B3B 1N4
Tel: (902) 463-8640, TLX: 01931604

Allan Crawford Assoc., Ltd.

881 Lady Ellen Place

Ottawa, Ontario K1Z 5L3

Tel: (613) 722-7682, TLX: 0533600

Allan Crawford Assoc., Ltd.

6503 Northam Drive

Mississauga, Ontario L4V 1J5

Tel: (416) 678-1500, TLX: 06968769

Allan Crawford Assoc., Ltd.

7918 cote de Liesse

St. Laurent, Quebec H4T 1E7

Tel: (514) 731-8564, TLX: 05824944

Chad ®

Fluke (Holland) B.V.

P.O. Box 5053, 5004 EB Tilburg
Zevenheuvelenweg 53, 5048 AN Tilburg
The Netherlands .

Tel: (013) 673973, TLX: 52237

Chile ®

Intronica Chile Ltda.

Manuel Montt 024 - Of. D

Casilla 16228, Santiago 9, Chile

Tel: 44940

TLX: No 40301 Cab. Publ.,
Attn: Intronica Chile

China, People’s Republic of
Fluke International Corporation
P.O. Box C9090

Everett, WA 98206, U.S.A.

Tel: (206) 356-5511

TLX: 152662 JOHN FLUKE EVT

Colombia e

Sistemas E Instrumentacion, Ltda.
Carrera 13, No. 37-43, Of. 401

Ap. Aereo 29583

Bogota DE, Colombia SA

Tel: 232-45-32, TLX: 45787

Cyprus s

Chris Radiovision Ltd.

P.O. Box 1989, Nicosia, Cyprus
Tel: 66121, TLX: 3495
Czechoslovakia ®

Amtest Associates Ltd.

P.O. Box 55

Addlestone, Surrey KT15 1DU
United Kingdom

Tel: Weybridge (932) 52121
TLX: 928855

Denmark m

Tage Olsen A/S

Ballerup Byvej 222

DK - 2750 Ballerup, Denmark
Tel: (2) 658111, TLX: 35293

Ecuador e
Proteco Coasin Cia., Ltda.
Edificio “Jerico”
Ave. 12 de Octubre #2285 y

Ave. Orellana (Planta Baja)
Quito, Ecuador
Tel: 529684, TLX: 2865 Protec Ed

Proteco Coasin Cia., Ltda.
Calderon 103Y Malecon
Casilla #9733

Guayaquil, Ecuador

Tel: 526093

Egypt and Sudan =

Electronic Engineering Liaison Office
P.O. Box 2891 Horreya

11 Ahmed Khashara St.

Hegas Square

Heliopolis, Cairo, Egypt

Tel: 691588, TLX: 92502

Ethiopla m

Fluke (Holland) B.V.

P.O. Box 5053, 5004 EB Tilburg
Zevenheuvelenweg 53, 5048 AN Tilburg
The Netherlands

Tel: (013) 673973, TLX: 52237
Fiji @

AWA Fiji

P.O. Box 858

47 Forster Road, Walu Bay
Suva, Fiji

Tel: 312079, TLX: FJ2347
Finland =

Oy Findip AB, Teollisuustie 7
02700 Kauniainen, Finland
Puh: (0) 5052255

TLX: 123129

France

M.B. Electronique S.A.

Rue Fourny 606, Z1 Centre
78530 BUC

B.P. No. 31

78530 BUC, France

Tel: (3) 9568131, TLX: 695414

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
Max-Hueber StraBe 8

8045 Ismaning, West Germany
Tel: (089) 96251, TLX: 522472
Rapifax: (089) 966718

Fluke (Deutschiand) 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

Fluke (Deutschland) GmbH
Hubertusallee 46

1000 Berlin-33, West Germany
Tel: (030) 8911080

TLX: 0184978

Greece B

Hellenic Scientific Representations Ltd.
11, Vrasside Street

Athens 612, Greece

Tel: (1) 711140, TLX: 219330

Hong Kong e

Schmidt & Co. (H.K.) Ltd.
28th F1. Wing on Centre
111 Connaught Road
Central Hong Kong

Tel: 5-455644

TLX: 74766 SCHMC HX
Hungary =

Amtest Associates Ltd.
P.O. Box 55

Addlestone, Surrey KT15 1DU
United Kingdom

Tel: Weybridge (932) 52121
TLX: 928855

Iceland o

Kristjan O. Skagfjord Ltd.
P.O. Box 906

Reykjavik, Iceland

Tel: 24120, TLX: 2133

india ®

Hinditron Services Pvt. Ltd.
69/A.L. Jagmohandas Marg
Bombay 400 006, India

Tel: 811316,

TLX: 112326 Hspl In

Hinditron Services Pvt. Ltd.
33/44-A 8th Main Road

Raj Mahl Vilas Extension
Bangalore 560 080, India
Tel: 33139

TLX: 0845741

Hinditron Services Pvt. Ltd.
Shantiniketan, Office No.6
6th Floor, 8 Camac Street
Calcutta 700 017, india
Tel: 434032, 447541

Hinditron Services Pvt. Ltd.

15 Community Centre, Panchshila Park
New Delhi 110 017, India

Tel: 653397

Hinditron Services Pvt. Ltd.
Srinath Complex, 5th Floor
1-1-58/1 to 1-1-58/11
Sarojini Devi Road
Secunderabad 500 003, India
Tel: 61705

Indonesia ¢

P.T. Dwi Tunggal Jaya Sakti
Sangga Buana Bldg., 1st Floor
JI. Senen Raya 44, P.O. Box 4435
Jakarta, Indonesia

Tel: 367390-9, TLX: 46624

Iran

Fluke (Holland) B.V.

P.O. Box 5053, 5004 EB Tilburg
Zevenheuvelenweg 53, 5048 AN Tilburg
The Netherlands

Tel: (013) 673973, TLX: 52237

Iraq ®

Fluke (Holland) B.V.

P.O. Box 5053, 5004 EB Tilburg
Zevenheuvelenweg 53, 5048 AN Tilburg
The Netherlands

Tel: (013) 673973, TLX: 52237

Ireland ®

Euro Electronics

32 Brews Hill

Naven County Meath, Ireland
Tel: (46) 23577, TLX: 3182

Israel m

R.D.T. Electronics Engineering Ltd.
P.O.Box 75

46, Sokolov Street

Ramat Hasharon 47235, Israel

Tel: (3) 483216, TLX: 32143

FLUKE
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Fluke (Holland) B.V., P.O. Box 5053, 5004 EB, Tilburg, The Netherlands. Phone (013) 673973
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Italy =

Sistrel S.p.A.

Via Giuseppe Armellini No. 37
00143 Rome, Italy

Tel: (6) 5915551, TLX: 68356

Sistrel S.p.A.

Via Pelizza da Voipedo 59
20092 Cinisello besamo
Milan, Italy

Tel: (2) 6181893, TLX: 334643

Sistrel S.p.A.

Via Cintia Parco S. Paolo 35
80126 Naples, ltaly

Tel: (81) 7679700

Japan e

John Fluke Mfg. Co., Inc.
Japan Branch

(PC Board Testers only)
1 Higashikata-machi
Midori-ku

Yokohama 226, Japan
Tel: (045) 473-5425

TLX: 3823-666 FLKJPJ

Tokyo Electron Ltd.

38 FL Shinjuko Nomura Bldg.
1-26-2, Nishi-Shinjuku
Shinjuku-ku

Tokyo 160, Japan

Tel: 03-343-4411, TLX: 2322220

Kenya ¢

ADCOM Ltd.

P.0. Box 30070

Nairobi, Kenya, East Africa
Tel: 331955, TLX: 22639

KBrea o

Electro-Science Korea Co.
C.P.O. Box 8446

Room 201, Boondo Bldg.
56-12 Jangchung-iKa
Jung-ku

Seoul, Korea

Tel: 261-7702, TLX: K25381

Kuwait »

Tareq Company

P.O. Box Safat 20506
Kuwait, Arabian Gulf
Tel: 436100/436045
TLX: 2315

Lebanon and Jordan ®

Mabek (Electronic Division)
P.O. Box 13-5657

Beirut, Lebanon

Tel: 812523/812538

TLX: 22889

Libya ®

Fluke (Holland) B.V.

P.O. Box 5053, 5004 EB Tilburg
Zevenheuvelenweg 53, 5048 AN Tilburg
The Netherlands

Tel: (013) 673973, TLX: 52237

Malaysia o

Rank O'Connor's (PTE) Limited
P.O. Box 91, Petaling Jaya
Selangor, West Malaysia

Tel: 566599

TLX: OCONOR MA37649

Rank O'Connor's (PTE) Limited
Lot No. 5 Taman Mesra

Mile 3, Jalan Penampang

Kota Kinabulu, East Malaysia
Tel: 55322, TLX: MAB0286

Mexico e

Christensen S.A.
Guillermo Prieto 76-304
Col. San Rafael
Delegacion Cuahutemoc
06470—Mexico, D.F.
Tel: 546-25-95/546-29-55
TLX: 017-75612

Morocco ®

Mainvest

Residence Moulay Ismail, Bat. C.
12, Place des Alaouites

Rabat, Morocco

Tel: (7) 23990, TLX: 31036

Nepal ®

Associated Enterprises
GPO Box 790, Pyaphal Tole
Kathmandu, Nepal

Tel: 13868

Netherlands »

Fluke (Nederland) B.V.

Zonnebaan 39

3606 CH Maarssen, The Netherlands
P.O. Box 225

3600 AE Maarssen, The Netherlands
Tel: (030) 436514, TLX: 47128

New Zealand o

MclLean Information Technology
P.O. Box 18-065, Glen Innes
Auckland, New Zealand

Tel: 587-037, TLX: NZ 2763

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

Tel: 960744, TLX: 20202
Norway =

Morgenstierne & Co A/S
Konghellegate 3

P.O. Box 6688, Rodelokka
Oslo 5, Norway

Tel: (2) 356110, TLX: 71719

Pakistan e

Pak International Operations
505 Muhammadi House

1.1. Chundrigar Road

P.O. Box 5323, Karachi, Pakistan
Tel: 221127, TLX: 24494

PDR Yemen =

Fluke (Holland) B.V.

P.O. Box 5053, 5004 EB Tilburg
Zevenheuvelenweg 53, 5048 AN Tilburg
The Netherlands

Tel: (013) 673973, TLX: 52237

Peru o
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Lima 1, Peru

Tel: 288650, TLX: 37425663

Phillipines o

Spark Radio & Electric Supply
P.O. Box 610, Greenhills, San Juan
M. Manila, Phillipines

Tel: 78-78-16

TLX: 27901 RLA PH

Poland ®

Amtest Associates Ltd.

P.O. Box 55

Addlestone, Surrey KT15 1DU
United Kingdom

Tel: Weybridge (932) 52121
TLX: 928855

Portugal &

Decada-Equipamentos de
Electronica, Lda.

Rue Pedro Nunes, 47-C

1000 Lisboa

P.O. Box 1128, 1003 Lisboa Codex
Tel: (19) 574984, TLX: 18469

Qatar =
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: (1) 4032761, TLX: 201120
Singapore ®

Rank O'Connor's (PTE) Limited
98 Pasir Panjang Road
Singapore 0511

Republic of Singapore

Tel: 637944

TLX: OCONSIN RS21023

Somalia =

Fluke (Holland) B.V.

P.O. Box 5058, 5004 EB Tilburg
Zevenheuvelenweg 53, 5048 AN Tilburg
The Netherlands

Tel: (013) 673973, TLX: 52237

South Africa ¢

Fluke S.A. (Pty) Ltd.

P.O. Box 39797, Bramley 2018
Republic of South Africa

Tel: (011) 786-3170, TLX: 424328

Spain m

Hispano Electronica S.A.
Poligono Industrial Urtinsa
Apartado de Correos 48
Alcorcon (Madrid), Spain
Tel: (1) 6194108

TLX: 22404/42634

Sri Lanka ¢

Jay-Es Electronics

160 Poorvarama Mawatha
Colombo 5, Sri Lanka
Tel: 073-2393

Sweden 8

Teleinstrument AB

P.O. Box 4490

162 04 Vallingby, Sweden
Tel: (8) 380370, TLX: 11347

Switzerland =

Traco Electronic AG
Jenatschstrasse 1

8002 Zurich, Switzerland
Tel: (1) 2010711, TLX: 54318
Syria m

Mabek (Electronic Division)
P.O. Box 4238

Damascus, Syria

Talwan e

Schmidt Scientific Far East Ltd.
906, Chia Hsin Bldg.

96, Chung Shan N. Rd., Sec. 2
Taipei, Taiwan,

Tel: 5817393/5814976

TLX: 11111

Thalland e

Measuretronix Ltd.

1899/10 Ramkamhaeng Rd.
Huamark, Bangkok, Thailand
Tel: 3143369, TLX: 81143

Tunesia &

Selep S.AR.L.

6, Rue de Sparte

Tunis - 1000 RP, Tunesia
Tel: (1) 248093, TLX: 13030

Turkey =

Erkman Elektronik Aletler
Ticaret Anonim Sirketi
Necatibey Cad 92/3
Karakoy, Istanbul, Turkey
Tel. (1) 5461

TLX: 23353

United Arab Emirates =
Al-Sanani Ge. Trad. Est.

P.O. Box 7187

Abu-Dhabi, United Arab Emirates
Tel: 828428/821370/821371/

TLX: 23966

United Kingdom ®

Fluke (Great Britain) Ltd.
Colonial Way

Watford, Herts, WD2 4TT
United Kingdom

Tel: (0923) 40511, TLX: 934583
Rapifax: (0923) 25067
Uruguay e

Coasin Uruguaya S.R.L.
Cuareim 2196

Casilla de Correos 1400
Correo Central
Montevideo, Uruguay

Tel: 29-31-95, TLX: UY5671
USSR. »

Amtest Associates Ltd.
P.O. Box 55

Addlestone, Surrey KT15 1DU
United Kingdom

Tel: Weybridge (932) 52121
TLX: 928855

Venezuela o

Coasin, C.A.

Calle 9 Con Calle 4, Edif. Edinurbi
Piso 3, La Urbina

Apartado De Correos

NR-70.136 Los Ruices

Caracas 1070A, Venezuela

Tel: 38-78-42, TLX: 21027 Emven Ve

Yemen m

Fluke (Holland) B.V.

P.O. Box 5053, 5004 EB Tilburg
Zevenheuvelenweg 53, 5048 AN Tilburg
The Netherlands

Tel: (013) 673973, TLX: 52237

Yugoslavia »

Amtest Associates Ltd.

P.O. Box 55

Addlestone, Surrey KT 15 1DU
United Kingdom

Tel: Weybridge (932) 52121
TLX: 928855

u Supplied and Supported by —
Fluke (Holland) B.V.

P.O. Box 5053, Zevenheuvelenweg 53
5004 EB Tilburg, Netherlands

Tel: (013) 673973, TLX: 52237

® Supplied and Supported by —
Fluke International Corporation

P.O. Box C9090

Everett, WA 98206 U.S.A.

Tel: (206) 356-5500

TLX: 152662 JOHN FLUKE EVT

John Fluke Mfg. Co., Inc., P.O. Box C9090, Everett, WA 98206. Phone (206) 342-6300
Fluke (Holland) B.V., P.O. Box 5053, 5004 EB, Tilburg, The Netherlands. Phone (013) 673973
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TECHNICAL SERVICE CENTERS

U.S. & Canada
CA, Burbank

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

CA, Santa Clara

Fluke Technical Center
2300 Walsh Ave., Bidg. K
Santa Clara, CA 95050
(408) 727-8121

CO, Denver

Fluke Technical Center
1980 S. Quebec St., Unit 4
Denver, CO 80231

(303) 750-1228

FL, Orlando

Fluke Technical Center
940 N. Fern Creek Avenue
Orlando, FL 32803

(305) 896-2296

IL, Rolling Meadows
Fluke Technical Center
1400 Hicks Road

Rolling Meadows, IL 60008
(312) 398-5800

MA, Burlington

Fluke Technical Center
25 “B" Street
Burlington, MA 01803
(617) 273-4678

MD, Rockville

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

NJ, Paramus

Fluke Technical Center
West 75th Century Road
Paramus, NJ 07652
(201) 262-9550

TX, Dallas

Fluke Technical Center
14400 Midway Road
Dallas, TX 75240

(214) 233-9945

WA, Everett

Fluke Technical Center
6920 Seaway Blvd.
Everett, WA 98206

(206) 356-5560

ALB, Calgary

Allan Crawford Assoc., Ltd.
#14 1935 30th Ave. N.E.
Calgary, Alberta T2E 625
(403) 230-1341

ONT, Mississauga

Allan Crawford Assoc., Ltd.
6503 Northam Drive
Mississauga, Ontario 1.4V 1J2
(416) 678-1500

QUE, Montreal

Allan Crawford Assoc., Ltd.
7018 Cote de Liesse
Montreal, Quebec H4T IE7
(514) 731-8564

B.C., Burnaby

Allan Crawford Assoc. Ltd.
3795 William St.

Burnaby, B.C. V5C 3H3
(604) 294-1326

Other Areas

Argentina

Coasin S.A.

Virrey del Pino 4071
Buenos Aires, Argentina
Tel: 522-5248

Australia

Elmeasco Instruments Pty Ltd.
P.O. Box 30

Concord, N.S.W.

Australia 2137

Tel: (02) 736-2888

Australia

Elmeasco Instruments Pty. Ltd.
P.O. Box 107

Mr. Waverly, VIC 3149
Australia

Tel: (03) 2334044

Australia

Elmeasco Instruments Pty. Ltd.
GPO Box 2360

Brisbane, Queensiand 4001
Australia

Tel: (07) 229-3161

Austria

Walter Rekirsch

Elektronische Gerate GmbH & Co.
Vertriebs-KG., Obachgasse 28
A-1220 Vienna, Austria

Tel: (0222) 235555

Belgium

Fluke (Belgium) S.A/N.V.

6, Rue de Geneve

1140 Brussels, Belgium

Tel: 09-32-2-2164090

Brazil

Fluke Brasil-Industria e Comercio Ltda.
Al. Amazonas 422, Alphaville, Barueri
CEP 06400 Sao Paulo, Brazil

Tel: (011) 421-3603

Chile

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

China, Peoples Republic of
Beijing Radio Research Institute
Dianmen East Avenue 89
Beijing, China

Tel: 445612

Colombia

Sistemas E Instrumentacion, Ltda.
Carrera 13, No. 37-43, Of. 401

Ap. Aero 29583

Bogota DE, Colombia S.A.

Tel: 232-45-32

Denmark

Tage Olson A/S
Ballerup Byvej 222
DK-2750 Ballerup
Denmark

Tel: 09-45-2-658111

Ecuador

Proteco Coasin Cia., Ltda.

Edificia “Jerico”

Ave. 12 de Octubre #2285 y
Ave. Orellana (Planta Baja)

Quito, Ecuador

Tel: 526759

Egypt and Sudan

Electronic Engineering Liaison Office

11 Ahmed Khashaba Street

Hegas Square

Heliopolis, Cairo, Egypt

Tel: 691588

Finland

Oy Findip AB

Teollisuustie 7

02700 Kauniainen

Finland

Tel: 09-358-0-502255

France

M.B. Electronique S.A.
Rue Fourny

ZAC de BUC

B.P. No. 31

78530 BUC, France
Tel: 09-33-1-9568131

Greece

Hellenic Scientific
Representations Ltd.

11, Vrassida Street

Athens 612, Greece

Tel: 09-30-1-711140

Hong Kong

Schmidt & Co (H.K.) Ltd.

28th Fl. Wing On Centre

111 Connaught Road

Central Hong Kong

Tel: 5-455644

india

Hinditron Services Pvt. Ltd.

Field Service Centre

8th Main Road

33/44-A Raj Mahal Vilas Extn.

Bangalore 560 080, India

Tel: 33139

India

Hinditron Services Pvt. Ltd.
69/A.L. Jagmohandas Marg
Bombay 400 006, India

Tel: 811316

India

Hinditron Services Pvt. Ltd.
15, Community Centre
Panchshila Park

New Delhi, India 110-017
Tel: 619118

Israel

R.D.T. Electronics Engineering Ltd.

P.O. Box 75

46, Sokolov Street
Ramat Hasharon 47235
Israel

Tel: 09-972-3-483211

Italy

Sistrel S.p.A.

Via Pelizza da Volpedo 59
20092 Cinisello Besamo
Milan, italy

Tel: (2) 6181893

Italy

Sistrel S.p.A.

Via Giuseppe Armellini No. 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) 473-5428
Korea

Electro-Science Korea Co.
C.P.O. Box 8446

Room 201, Boondo Bldg.
56-12, Gangchung-1 Ka
Gung-Ku

Seoul, Korea

Tel: 261-7702

Malaysia

Rank O'Connor's (Malaysia) SDN. BHD.

P.O. Box 91

Petaling Jaya, Selangor
West Malaysia

Tel: 566599

Mexico

Christensen .S.A.

Guillermo Prieto 76-304

Col. San Rafael

Delegacion Cuahutemoc

06470-Mexico, D.F.

Tel: 546-25-95

Netheriands

Fluke (Nederland) B.V.

Zonnebaan 39

3606 CH Maarssen, The Netherlands

P.O. Box 225

3600 AE Maarssen, The Netherlands

Tel: (030) 436514

New Zealand

McLean Information Technology Ltd.

P.O. Box 18065

Glen Innes

Auckland 6, New Zealand

Tel: 587-037

Norway

Morgenstierne & Co. A/S

Konghellegate 3

P.O. Box 6688, Rodelokka

Oslo 5, Norway

Tel: 09-47-2-356110

Pakistan

Pak International Operations

505 Muhammadi House

1.I. Chundrigar Road

P.O. Box 5323

Karachi-2 Pakistan

Tel: 221127/239052

Peru

Importaciones Y Representaciones
Electronicas S.A.
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Lima 1, Peru

Tel: 288650

Phillipines

Spark Radio and Electronics Corp.

P.O. Box 610 Greenhills

Metro Manila, Philippines 3113

Tel: 78-78-16

Portugal

Equipamentos de Laboratorio, Ltda.

P.O. Box 1128

Lisbon 1000, Portugal

Tel: 09-351-19-574984

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 Electronics S.A.

Apartado de Correos 48

Alcorcon (Madrid)

Spain

Tel: 09-34-1-6194108

Sweden

Teleinstrument AB

P.O. Box 4490

S-162 04 Vallingby 4

Sweden

Tel: -09-46-8-380370

Switzerland

Traco Electronic AG

Jenatschstrasse 1

8002 Zurich

Switzerland

Tel: 09-41-1-2010711
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Fluke (Holland) B.V., P.O. Box 5053, 5004 EB, Tilburg, The Netherlands. Phone (013) 673973
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Section 3
Installation and Maintenance

3-1. MOUNTING: RACK OR BENCH

3-2. The 8520A is designed to be either placed directly on the work bench or to be
mounted in standard 18-inch or 24-inch deep equipment racks. The non-marring feet and
tilt-down bail (bottom, front) aid bench operation. The bail can be used to tilt the front
. panel of the 8520A to a convenient operating position. Table 3-1 lists the three rack-

mounting accessories available for use with the 8520A. Figure 3-1 shows the accessories.

Table 3-1. Rack Mounting Accessories

NAME MODEL NUMBER
18-inch Rack Slide MO00-260-610
24-inch Rack Slide M00-280-610
Rack Ears M03-203-600
Rack Ears (use w/slides) 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 8520A can be set up to operate from line voltages of 100, 120, 220 or 240 £10%
VAC at frequencies from 50, 60, or 400 Hz 5% (qualified service personnel can find the
line voltage selection procedure in the 8520A Calibration Manual). When the POWER
switch is set to ON, the 8520A senses the line frequency and makes software adjustments
that provide the optimum line noise rejection for that frequency.

3-5. The power cables shipped with the 8520A depends upon the factory selected line
voltage. Factory selected line voltage is marked on a decal which is located on the rear
panel immediately to the left of the fuse. Provide a line power receptacle that is
compatible with both the power requirements of the unit and the plug on the line power

cable.

8520A
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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-488 Connector (rear panel) mates with standard 24-conductor IEEE-
488 cables. Figure 3-2 shows the pin-outs on the connector. IEEE-488 connections are
confined within the following limits:

1. No more than 15 devices may be connected in a single IEEE-488 Bus system.

2. The total length of cable used in one IEEE-488 Bus system must not exceed 20
meters.

3. The total length of cable must also not exceed 2 meters times the number of
devices in the system.

LOGIC GND
~

GND<
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7|
Zir

=
(@]
©

9
o
~

Q
o
&

9
(@)
o1

Figure 3-2. IEEE-488 Connector

Combinations of 1, 2, and 4 meter IEEE cables can be used to meet the cable length
restrictions. For example, when only an 8520A is connected to a controller, the number of
devices is 2. Multiplying by 2 meters, the maximum length that the cable can be is 4 meters
(2 devices X 2 meters/device = 4 meters). Therefore, a 1, 2, or 4 meter cable could be used
to connect the 8520A and the controller. When connecting more than 10 devices, a
combination of 1, 2, or 4 meter cables can be used (not to equal more than 20 meters).
Available cables are listed in Table 3-2.
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Table 3-2. IEEE-488 Cable Accessories

MODEL NUMBER NAME
Y8001 IEEE Standard Cable, 1 Meter
Y8002 |IEEE Standard Cable, 2 Meters
Y8003 |EEE Standard Cable, 4 Meters

3-9. IEEE-488 Address Switch Setting

3-10. There are eight IEEE-488 ADDRESS switches (rear panel). Set the switches to
the following positions desired:

1. INSTR ADDRESS: These five switches are used to select the IEEE-488 address
of the 8520A. Table 3-3 shows the position of switches for each possible address.

2. TRIGGER: Set the switch to the up position to select triggering on the rising
clock edges of the input to the BNC TRIGGER terminal. Set the switch to the down
position, to select triggering on the falling edge of the input to the BNC TRIGGER
terminal.

3. TALK ONLY: Set the switch to the up position if the 8520A is to be connected
only to a listen only device. Set the switch to the down position if the 8520A is to be
used with a controller.

4. SHIELD: Set the switch to the up position to connect the shield on the IEEE-
488 Interface Cable to the 8520A ground. Set the switch to the down position to
disconnect the shield on the IEEE-488 Interface Cable from the 8520A ground.

Table 3-3. IEEE-488 Addresses

DISPLAYED INSTR ADDRESS
VALUE A5 A4 A3 A2 A1l
00 DN DN DN DN DN
01 DN DN DN DN up
02 DN DN DN up DN
03 DN DN DN up up
04 DN DN up DN DN
05 DN DN upP DN up
06 DN DN up upP DN
07 DN DN up upP up
08 DN uP DN DN DN
09 DN upP DN DN UpP
10 DN upP DN UP DN
11 DN uP DN uP up
12 DN UP upP DN DN
13 DN up uP DN uP
14 DN up uP upP DN
15 DN uP uP uP uP




Table 3-3. IEEE-488 Address (cont)

DISPLAYED INSTR ADDRESS
VALUE A5 A4 A3 A2 A1
16 upP DN DN DN DN
17 uP DN DN DN upP
18 upP DN DN uP DN
19 uP DN DN upP uP
20 upP DN upP DN DN
21 upP DN upP DN upP
22 upP DN upP up DN
23 upP DN up upP uP
24 upP upP DN DN DN
25 upP upP DN DN uP
26 uP UP DN upP DN
27 upP UP DN upP upP
28 upP up upP DN DN
29 up up up DN up
30 upP uP upP upP DN

3-11. LINE-POWER FUSE REPLACEMENT
WARNING

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

NOTE

Operator maintenance is limited to fuse replacement. All other maintenance
procedures should be performed only by qualified repair personnel. These
maintenance procedures appear in the 8520A Calibration Manual and in the

8520A Service Manual.

3-12. Use the following procedure to replace the line power fuse. Insure that the new
fuse is the proper type for the line voltage being used. Fuse types according to line voltage
are as follows:

For 100 or 120V ac, use MDL 1%
For 220 or 240V ac, use MDL Y4

1. On the front panel of the 8520A, push the POWER switch to the OFF (out)
position.

2. Disconnect the 8520A power cord from line power.

3. On the rear panel of the 8520A, locate the fuseholder. The fuseholder is in the
upper right corner of the rear panel.

8520A

3-5



8520A

3-6

4. Turn the fuseholder about %4 turn counterclockwise.

5. Pull the fuseholder from the 8520A. The fuse is attached to the fuseholder.
6. Place a new fuse in the fuseholder.

7. Insert the fuse and fuseholder back into the rear panel.

8. Push the fusehqlder in as far as it will go and turn it about ! turn clockwise.
9. Connect the line power cord to line power.

10. On the front panel of the 8520A, push the POWER switch to the ON (in)
position. If the line power fuse blows when power is on, the instrument requires

service -- contact your nearest Fluke service center (a complete list of the service
centers is located in the Shipping and Service Information Section).



Section 4
Familiarization

4-1. INTRODUCTION

4-2. The material in the following paragraphs is designed to acquaint the operator with
the 8520A. Each control, connector, and indicator is identified in Location of Controls,
Connectors, and Indicators. Function of controls, Connectors, and Indicators describes
the function of each of these features (the descriptions are not operating instructions). As
each 8520A feature is described, locate that feature on the 8520A. It is recommended that
the contents of the section be read and thoroughly understood before attempting to
operate the instrument.

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

4-4. The location of all front panel controls, connectors, and indicators is shown in

Figure 4-1. Each front panel feature is identified in Table 4-1. The location of all rear

panel controls and connectors is shown in Figure 4-2. The rear panel features are

identified in Table 4-2.

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

4-6. The information in the following paragraphs describes the function of each
control, connector, and indicator. The material is presented in the same order as Tables 4-
1 and 4-2. Features belonging to functional groups will be described under a single
heading. For example, the three range controls will be described under RANGE.

4-7. Power On/Off

4-8. The POWER switch not only connects or disconnects line power to the instrument
but, on power up, causes the instrument to display model number, tell what options are
installed, state the IEEE-488 address, and initialize the instrument to the power on
default conditions. The default conditions are hardware and software set-ups that the
microprocessor automatically places in effect when the instrument is initialized. (See the
default material in the Operation section of this manual for additional information.)
When the POWER switch is pushed from the OFF position to the ON position, the
instrument will display:

8520A (standard instrument)

or
8520A-01 (-010 Option installed)

for 1 second then the instrument will display the IEEE-488 address of the instrument for 1
second. For example, if the IEEE-488 Address switches on the rear panel are set to select
an address of 2, the instrument will display:

IEEE = 02
Then the microprocessor will establish the following Power On default conditions:
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function dc volts (VDC in right display)
range 100V (The 100 decimal point is on)
reading rate 2/SEC

filter 500 mSEC

Clears all variables from memory and loads
predetermined values in all programable constant
locations, no programs are selected, SHIFT LED is
off.

math programs

A |
8520A DIGITAL MULTIMETER
L ]

|

10
(See details below)
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Figure 4-1. 8520A Front Panel Controls, Connectors and Indicators




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

REF

NAME FUNCTION
NO.

1 POWER ON/OFF Switch Push ON (in)/push OFF (out) for line power and
POWER ON default set-up (See Defaults in the
Operation section of this manual).

2 Left Display 5 1/2, 7-segment LED digits with polarity in-
dication and six decimal point positions.

Right Display Four, 14-segment alphanumeric LED digits.
RESET Switch Momentary contact pushbutton used to reset the
instrument to two different default set-ups. (See
Defaults in the Operation section of this manual.
5 V/2 INPUT Recessed terminals (for increased operator safety).
HI Terminal Hl isred. LO is black. Voltages and resistances to be
LO Terminal measured are applied to these terminals.
6 €2 SOURCE Recessed terminals (for increased operator safety).
HI Terminal Hl is red. LO is black. The ohms source output is
LO Terminal present at these terminals when the 2 4 WIRE
measurement function is selected (the 8520A opens
these terminals when any other function is selected).

7 INPUT REAR/FRONT Switch 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.

8 GUARD Terminal Blue recessed terminal used for External Guard
Operation.

9 EXTERNAL GUARD/NORMAL | Push to NORMAL (in) to disconnect/push to

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

10 Keyboard Switches 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.

SHIFT Push to shift between the Multimeter Mode (LED
off) and the Math Program Mode (LED on).
MULTIMETER MODE OF OPERATION (SHIFT LED 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 ( W ) range.

d Function Five software interlocked controls that determine

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

REF
F
NO. NAME UNCTION

e PROGRAMS IN USE/OFF Push to enable or disable the math program(s)
selected. The math programs are in use when the
LED s on.

f TRIGGER Three controls that determine instrument triggering.

g CONTROL 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-488 interface.

h FILTER Push to decrease (¥) or increase (A) settling time
and rejection of filter.

i READING RATE Push to select next faster (A) or next slower ()
Reading Rate.

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

MATH PROGRAM MODE OF OPERATION (SHIFT LED on)

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

b Numeric Terminator Buttons Four controls used after Numeric Keyboard entries.

BURST

SIZE Used following Numeric Keyboard entries to program
burst size.

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

PROGRAM

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

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

c Numeric Keyboard Controls used to enter numeric values, to select
math programs, or retrieve constants or data.
d PROGRAMS IN USE/OFF Used to enable or disable the math program(s)

selected. The LED on indicates that the selected
math programs(s) are in use.




N

—
—/>
—
—>o
—/
—/
—
—//
—/
—
—/
—/
——
—
—/
—/
—//
—
O
G—
@x
O

O
1
1 1
O @z—
@) —> ©) l O
8 7 6 5
Figure 4-2. 8520A Rear Panel Controls and Connectors
Table 4-2. 8520A Rear Panel Controls and Connectors
REF
ME FUNCTION
NO. NA
1 REAR ANALOG INPUTS (J6) 20 pin connector and pin assignment chart. Duplicates
the function of the front panel V/ INPUT,
£ SOURCE, and GUARD terminals.
2 EXTERNAL REFERENCE Binding posts. Hl is red. LO is black. External
HI Terminal (J25) reference signal is applied to these terminals.
LO Terminal (J26)
BNC TRIGGER Terminal (J7) BNC connector for input of external trigger.
FUSE Line power fuse, F201, and chart listing the appro-
priate line power fuse for each line power configuration.
Line Power Receptacle Receptacle for line power cable.
6 Terminal (J9) Binding post connected to chassis ground.

IEEE-488 ADDRESS Switches
INST ADDRESS
TRIGGER

TALK ONLY
SHIELD

IEEE-488 CONNECTOR

Instrument Model Number
and Instrument Serial Number

Eight recessed toggle switches.
Determine the |[EEE-488 address of the 8520A.

Select rising or falling edge of BNC TRIGGER input
for triggering.
Enable/disable IEEE-488 Talk Only (TON) function.

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

Standard 24 pin |IEEE-488 receptacle.
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4-9. Display

4-10. The display of the 8520A will be described as two distinct sections -- left display
and right display - since each part has its own function and method of forming display
characters. The two halves work together to provide the operator with measurement
data, operator prompts, and other information.

4-11. Modified Engineering Notation

4-12. The 8520A displays extremely large or small data values in engineering notation
in order to provide maximum resolution. The right display indicates the use of
engineering notation by displaying E followed by the power-of-ten. A minus sign after the
E indicates division by the display power-of-ten (1 E-03 means .001), and a positive sign
after the E indicates multiplication by the displayed power-of-ten (1 E4-03 means 1000).
For operator convenience, the 8520A engineering notation changes in multiples of three
powers-of-ten (E-3, E-6, E-9, etc.) to match the change in the power-of-ten relationship
that occurs between most electronic units (uV, mV, V, kV).

4-13. Left Display

4-14. The left display is shown in Figure 4-3. The 5! digits display measured values,
programmed values, program location, the results of math program computations,
microprocessor prompts (to the operator), and instrument error indications. Note that
four of the decimal point positions are labeled with the corresponding instrument range
of measurement (the 10 MOhm range is not labeled).

4-15. Right Display

4-16. The right display is shown in Figure 4-3. The four alphanumeric digits display
modifier units such as selected measurement function and range, programmable constant
and variable name, program name, register number, etc.

LEFT DISPLAY RIGHT DISPLAY
Al

PR I I 0 Oy /) V]
//_/L.I_I.U.L/. Iﬁl\ j

100 1000

Figure 4-3. 8520A Right and Left Displays

4-17. Reset

4-18. The RESET control initializes the instrument to one of two default conditions
(See defaults in the Operation Section of this manual). Push RESET once to clear the
variable stored in the selected math program(s) accumulating registers. The instrument
will display:

PUSH RST (push RESET)

for 1 second and then resume the interrupted operation. If RESET is pushed again while
PUSH RST is displayed, the instrument returns to the following reset default conditions:



function dc volts (VDC in right display)

range 100V (The 100 decimal point is on)

reading rate 2/SEC

filter 500 mSEC

math programs No change (programmable constants remain at last
programmed values, no programs selected, SHIFT
LED is off).

4-19. V/Q Input Terminals

4-20. The resistances and voltages to be measured are applied to these terminals. Do not
apply a potential to the HI terminal greater than 1000V peak with respect to the LO
terminal. Do not apply an input to the LO terminal that is greater than 200V peak with
respect to ground. The terminals are recessed to decrease the opportunity for the operator
to come in contact with the potential applied to the terminals. The use of these terminals is
discussed in the Operation Section of this manual.

4-21. () Source Terminals

4-22. These terminals are only used when making 4 wire resistance measurements.
When the (4 WIRE measurement function is selected, the ohms source output appears
across the terminals. Use of these terminals is described in the Operation Section of this
manual. Do not apply a potential to the SOURCE HI terminal that is greater than 400V
peak with respect to the SOURCE LO terminal or greater than 200V peak with respect to
the V/Q INPUT HI terminal. Do not apply a potential to the ) SOURCE LO terminal
that is greater than 200V peak with respect to the V/Q INPUT LO terminal.

4-23. Input Rear/Front

4-24. The position of this control determines whether the instrument circuitry is
connected to the front panel terminals of the REAR ANALOG INPUT connector.
Remove all input potentials before switching.

4-25. Guard Terminal

4-26. When properly connected, the GUARD terminal may reduce noise and improve
the accuracy of some measurements. Do not apply a potential to the GUARD terminal
that is greater than 1000V peak with respect to earlth ground or greater than 200V peak
with respect to the V/Q INPUT terminal. Use of the GUARD terminal is described in the
Operation Section of 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 determines whether or not the GUARD terminal is
connected to the internal guard circuit. The control is usually left at the NORMAL
position.

4-29. Keyboard Switches

4-30. The keyboard switches are momentary contact pushbuttons. The function of each
control changes when the instrument is shifted between the multimeter mode of operation
and the math program mode of operation. The integral LEDs in the SHIFT, AUTO

8520A
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(RANGE), EXT/AUTO (TRIGGER), and Q4 WIRE controls indicate the status
selected by the control. The functions of the keyboard switches are as follows:

SHIFT: Push to shift between the multimeter mode of operation and the math

mode of operation. The LED is on when the instrument is in the math mode of
operation.

2. MULTIMETER MODE OF OPERATION (SHIFT LED off)

a. STATUS: When STATUS is pushed, the instrument steps through the
following display sequence (if STATUS is pushed and held, the 8520A will scroll
through the the sequence at a 1 second rate). Assume that no other control has
been pushed since POWER was set to ON.

STTS (status)

100 VDC (range and function)
rr 2/SEC (reading rate)

F 500 mSEC (fiiter)

b. BURST SIZE: When BURST SIZE is pushed, the instrument displays,
for 1 second, the number of readings programmed for burst size. After 1
second, the instrument returns to the interrupted multimeter operation.
Assuming that a burst size of 10 readings has been programmed, the
instrument will display:

10 = SIZE (burst size = 10 readings)

c. RANGE: Each multimeter function has several ranges of measurement. If
autoranging is enabled (AUTO LED on), the instrument will automatically select
the proper range for maximum resolution. When shifting from a low range to a
higher range, the 8520A does not change range at the same point as when going
from a higher range to a lower range. Table 4-3 shows these autorange change
points. Each range can also be selected manually using the A and W
pushbuttons. Table 4-4 lists all ranges for each measurement function. The three
RANGE controls and their functions are as follows:

AUTO: Push to enable/push to disable autoranging. When autoranging is
selected, the AUTO LED is on.

A Push to select the next higher range.
¥ Push to select the next lower range.

d. Function switches: These five pushbuttons are software interlocked so that
only one measurement function can be selected at a time. All measurement
functions except VA+D are selected by pushing one control. VA+D is selected
by pushing both the V DC and the V AC controls at the same time. When any
measurement function is <elected, the instrument automatically enables
autoranging (AUTO RANGE LED on) and selects the default reading rate and
filter setting. Table 4-5 lists the proper control(s) to push for each measurement
function of the instrument, shows the possible right display(s) for that function,
and lists the default reading rate and filter.

e. PROGRAMS IN USE/OFF: Push to enable or disable the math program
selected. The math programs are in use when the LED is on.



Table 4-3. Autoranging Change Points

FUNCTION RANGE DOWN WHEN LESS THAN UP WHEN MORE THAN
vDC 100 mV 199.999mV
VAC v .15000V 1.99999V
VA+D 10V 1.5000V 16.0100V
100V 12.000V 130.100V
1000V DC
or 96.00V
650V AC
10 Ohm 19.9999 Ohm
100 Ohm 15.000 Ohm 199.999 Ohm
2 WIRE 1000 Ohm 150.00 Ohm 1999.99 Ohm
Q4 WIRE 10kOhm 1.5000kOhm 19.9999kOhm
100kOhm 15.000kOhm 199.999kOhm
1 MOhm 150.00kOhm 1.99999MOhm
10MOhm 1.5000MOhm
Table 4-4. Measurement Ranges
FUNCTION VvV DC V AC VA+D (2 & 4 WIRE) nS
Available 100 mV 10Q2
Ranges 1V 1V 1v 10082
10V 10V 10V 1000£2
100V 100V 100V 10 kQ2 100 nS
1000V 650V 650V 100 k2
1 MQ
10 MQ2
Table 4-5. Selecting Measurement Function
DEFAULT
TO MEASURE PUSH RIGHT DISPLAY
READING RATE | FILTER
dc voltages vVDC 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 Q4 WIRE Ohm, kOhm, MOhm 2/Sec 500 msec
High value resistance Q2 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 determine what trigger source the
instrument will use. The controls and their function are as follows:

EXT/AUTO: Push to change state.
AUTO (LED off): Enables continuous triggering from the
internal source.
EXT (LED on): Triggering is controlled by either the ARM BNC or the
MANUAL pushbutton.

ARM BNC: Push to arm the BNC TRIGGER terminal located on the rear
panel. The trigger signal must be TTL levels (from either switch closure or TTL
signal sources). If the LED is on, external triggering is enabled. If the LED is
off, external triggering is disabled.

MANUAL: Push to trigger a preprogrammed number of readings (the
preprogrammed number of internal triggers = burst size). Places EXT/AUTO
in EXT (LED on).

g. CONTROL Remote/Local Control

LOCAL: Push to select local (front panel) operation. The IEEE-488 controller
can disable this control.

REMOTE: Indicator is on when control of the 8520A has been assumed by an
external device via the IEEE-488 interface.

h. FILTER: Two controls used to select one of the filter settling times listed in
Table 4-6. When reading rate or measurement function is changed, the filter
settling time for optimum accuracy is automatically selected (See Function
Switches or RANGE in this portion of the manual for the default setting). For
more information about using the FILTER control, see the Selecting Reading
Rate and Filter portion of the Operating Note late in this manual. The controls
and their functions are:

V¥ Push to decrease the settling time and rejection of the filter. The new filter
will be displayed for 1 second after the control is released.

A Push to increase the settling time and rejection of the filter. The new filter
will be displayed for 1 second after the control is released.

Table 4-6. Available Filter

FUNCTION FRONT PANEL 3% IEEE-488 CODE
VDC and Low 5 msec FO
Ohms 25 msec F1
50 msec F2
100 msec F3
200 msec F4
500 msec F5
1000 msec F6




Table 4-6. Available Filter (cont)

FUNCTION FRONT PANEL % IEEE-488 CODE
VAC and 100 msec F3
VA+D 200 msec F4
500 msec F5
1000 msec F6
High Ohms and FAST F5
nS SLOwW F6

% Displayed settling times are worst case for normal operation.

NOTES:

1 Filtering is a combination of analog and digital filtering.

2. The 8520A is capable of delaying a reading until the filtered data is valid (after the settling
time has elapsed). This is accomplished by enabling filter timeout.

3. F5is forced when any function key is pushed.

4. Filter settling times for High Ohms and nS:

CODE FAST (msec) SLOW (msec)

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

i. READING RATE: Two controls are used to select the reading rate. The
reading rate available depends upon line frequency. The reading rates available
for each line frequency environment are listed in Table 4-7. When a new measure-
ment function is selected, a default reading rate is automatically programmed
(See the function switches in this portion of the manual for a list of the default
reading rates). When a new reading rate is selected, a compatible filter is auto-
matically selected. Table 4-8 lists the default filter settings. For information on
use of the READING RATE controls, see Selecting Reading Rate and Filter
in Operating Note section. The READING RATE controls and their functions
are as follows:

A Push to select the next faster reading rate. The new reading rate is displayed
for 1 second after the control is released.

VW Push to select the next slower reading rate. The new reading rate is displayed
for 1 second after 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 instrument will display:

46 =PRG

The program number will remain in the display for 1 second after the control is
released.
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Table 4-7. Available Reading Rates

MEASUREMENT FUNCTION READING RATE
REM
AND RANGE 50Hz | 60Hz | 400 Hz EMOTE CODE
ASYNCHRONOUS DO
200/sec 240/sec 228/sec D1
VDG, all ranges, and all ranges below 100/sec 120/sec 114/sec D2
100 kOhm (low{2). 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 D9
30/min D10
12/min D11
6/min D12
2/min D13
1/min D14
30/hr D15
12/hr D16
6/hr D17
2/hr D18
1/hr D19

Table 4-8. Default Filter

MEASUREMENT SELECT READING THE RESULTING DEFAULT FILTER IS:
FUNCTION RATE LOCAL REMOTE
ASYNC 5 msec FO
240, 200/sec 5 msec FO
120, 100/sec 5 msec FO
VDC or lowd 60, 50/sec 25 msec F1
40/sec 25 msec F1
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/min 1000 msec F6
12/min 1000 msec F6
6/min 1000 msec F6
2/min 1000 msec F6
1/min 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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MATH PROGRAM MODE OF OPERATION (SHIFT LED on)

a. MENU: Push to display the menu of math programs available. Programs #1
through #7 are available in a standard 8520A. Seven additional programs (#8
through #14) are available on instruments equipped with the -010 Option. The
MENU control can be used to step (push and release) or scroll (push and hold)
through the menu.

b. BURST: Two controls used to program burst size or to display the contents
of one location in burst memory. The controls and their function are:

SIZE: Enter the number of readings desired as the new burst size (using the
numeric keyboard) then push BURST SIZE to store this value as the new burst
size.

LOCATION: Enter the burst memory location desired (0-50 for standard
instruments, 0-400 for instruments equipped with the -010 Option) then push
BURST LOCATION to display the contents of that location.

¢. Numeric Keyboard:
+ Push to change sign.

0thru9  Push to enter digit.
Push to enter decimal point.

/ Push to specify burst memory scan limits.

EXP Push to enter exponential multipliers of base ten.
(Push EXP then enter the power.)

CE Push to clear the entry.

d. PROGRAMS IN USE/OFF: Push to enable or disable the math
programs selected. The math programs are in use when the LED is on.

e. PROGRAM: Two controls used to select the math program(s) and enter
values for any programmable constants used by the program(s).

SELECTION: Used in conjunction with either the MENU or data keyboard
controls to select or stack math program(s) or math register(s).

DATA: Used in conjunction with the MANUAL TRIGGER, BURST
LOCATION, and data keyboard controls to enter data.
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Section 5
Operating Notes

5-1. INTRODUCTION

5-2. The following paragraphs provide information necessary for successful operation
of the 8520A. Do not apply input potentials that exceed the input overload limits listed in
the Operating Notes.

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 5-1.
5-5. ERROR CODES

5-6. The 8520A will display error codes to indicate that the input is at a dangerous
potential, that the instrument has problems or that the operator has made a mistake.
Table 5-2 lists the error codes and explains the meaning of each.

Table 5-1. 8520A Input Overload Limits
TERMINALS | FUNCTION MAXIMUM INPUT

vVDC
VAC HI terminal 1000V peak with respect to LO terminal
VA+D

Q2 WIRE
€4 WIRE | HI terminal 400V peak with respect to LO terminal
nS

V/QINPUT

€2 SOURCE HI terminal 400V peak with respect to £ SOURCE LO
QSOURCE Q4 WIRE [terminal. 2 SOURCE HI 200V peak with respect to V/§ INPUT HI.
€2 SOURCE LO 200V peak with respect to V/ INPUT LO.

1000V peak with respect to earth ground. 200V peak with respect

GUARD aY | {6 the V/Q INPUT LO terminal.
REAR ANALOG/| Same limits as the corresponding front panel terminals between the rear panel
INPUTS (6) terminals. 1000V peak between the front and rear panel terminals.
REéf;rEEgé\f\f‘CLE 180V peak with respect to V/2 Input LO terminal
BNC TRIGGER 30V Peak
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5-7. DEFAULTS

5-8. Defaults are hardware and software set-ups that the 8520A automatically places in
effect when specific events occur. The defaults protect the instrument and allow the
operator to initialize the instrument to various set-ups. The events that trigger defaults

and the default conditions are listed below in Table 5-3. The initial conditions referred to

in the table are as follows:

function dc volts (VDC in right display).
range 100V (The 100 decimal is on).
reading rate 2/SEC
filter 500 mSEC
Table 5-2. Error Codes
ERROR DISPLAY EXPLANATION
00 Blank No Errors
01 Err01 HV High Voltage present with ohms function selected
02 None Syntax error during remote operation
03 ErrO3 NOVR | Numeric or register overflow
03 ErrO3 RTD Failure of RTD algorithm to converge
04 Err04 KEY Invalid use of a control
05 Err05 FLTR | Cannot increase filter in ASYNC reading rate
06 Err06 ZERO | ZERO (Math Program #2) cannot be selected with the VAC or
VA+D function.
07 ErrO7 |IEEE IEEE-488 input buffer overflow
08 or VXRF External Reference input > +16.5V dc with Math Program #3 selected.
09 ur VXRF +0.5V dc difference between EXTERNAL REFERENCE Hl and LO
terminals with Math Program #3 selected.
10 HHHHH Normal input overrange
(function)
11 Err11 HDWR | Improper echo from A/D Microprocessor
12 rrtoo FAST Reading rate too fast for selected filter and/or Math Program.
14 Err14 ROM ROM checksum error
15 Err15 RAM RAM does not check out
16 Err16 LINE | Cannot determine line frequency at POWER ON.
17 Err17 HDWR | Sync failure between the microprocessor and the A/D Converter.
18 OPen INPT | V/S2 INPUT terminals not open during Analog Test (Math Program #1)
22 Err22 HDWR | Error while measuring volts for ohms change
23 Err23 HDWR | Time error, incorrect response from A/D Converter
24 Err24 HDWR | Resync error : instrument controller to A/D Converter
25 Err256 HDWR | Ohms Reference Error
30 Err30 UART | No A/D response to microprocessor within time limits.
31 Err31 UART | Microprocessor detects parity error
32 Err32 UART | Microprocessor detects overrun error
33 Err33 UART | Parity and overrun errors (Error Codes 31 & 32)
34 Err34 UART | Microprocessor detects framing error
35 Err35 UART | Parity and framing errors (Error Codes 31 & 34)
36 Err36 UART | Overrun and framing errors (Error Codes 32 & 34)
37 Err37 UART | Parity, overrun, and framing errors (Error Codes 31, 32, & 34)
A1l ErrA1 GARD | Undefined interrupt at A/D
A3 ErrA3 GARD | Analog interrupt activated
Ab ErrA5 GARD | Parity, overrun, or framing error at A/D
A7 ErrA7 GARD/| lilegal command at A/D




Table 5-2. Error Codes (cont)

10.

1.

12.

13.

14,

NOTE

When an error (or safety hazard) exists, the front panels will display the general form “ErnXX”’
name”” where XX is a 2 digit error number, and ‘“‘name”’ is a 4 letter mnemonic describing the
error. The 2 digit error number is stored into the short status buffer and is accessible via the
“GS” command. The following paragraphs describe the error messages.

“ErrQ1 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 |EEE bus activity.

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.

"Err03 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, “’Err03 RTD’’ will be displayed.

“Err04 KEY" is displayed for any keyboard related error. Any invalid key sequences will
cause this error. Example: (SHIFT) (4) (DATA) causes ‘‘Err04 KEY"".

“Err05 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. -

“Err06 ZERQ" is displayed when the user tries to use P2 (ZERO) when VAC or VA+D is
selected.

“Err07 |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 85620A command input buffer is 64 bytes long.

Error 08 is generated by the external reference program. ““or VXRF" is displayed when one
of the external reference inputs has over £16.5 volts on it, while program P3 is selected

and “IN USE".

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 *.5 volts,
while program P3 is selected and “IN USE".

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

“Err11 HDWR"' is displayed when the 8048 processor in the 8520A doesn,t echo properly.

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

"Err14 ROM"" is displayed when the ROM checksum test fails.

“Err15 RAM" is displayed when the RAM test fails.

8520A



8520A

5-4

Table 5-2. Error Codes (cont)

15.

16.

17.

18.

19.

20.

21.

22,

23.

24,

25.

26.

27.

28.

““Err16 LINE" is displayed when the 8520A can not determine the line frequency.

“Err17 HDWR" is displayed when the 8520A Z80 processor cannot communicate with the
8048 processor.

Error 18 is displayed as “OPEn INPT"’. This condition occurs when the analog test of math
program P1=TEST is selected.

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

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

“Err24 HDWR" is diéplayed when the 280 fails to resynchronize with the 8048 while in
external trigger, synchronous reading rate mode. .
“Err26 HDWR"' is displayed when a guard crossing error occurs while the 8520A is taking an

ohms reference measurement.

“Err30 UART" is displayed when the Z80 is expecting an echo from the 8048, and it does not
occur within a specific time interval.

“Err3x UART" where x is 1, 2, 3, 4, b, 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
1to7.

“ErrA1 GARD' is displayed when an undefined interrupt occurs in the 8048 processor.

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

“ErrAS GARD" is displayed when the 8048 UART detects a framing, overrun, or parity error.
“ErrA7 GARD" is displayed when the 8048 receives an illegal command.

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.

5-9. HIGH/LOW OHMS

5-10. Both the Q2 WIRE and the )4 WIRE resistance measurement functions have two
distinct operating modes: high ohms and low ohms. Low ohms starts at the 10() range
and goes through the 10 k() range. High ohms starts at the 100 k() range and continues
through the highest ohms measurements. The low ohms mode uses a current source and
the high ohms mode uses a voltage source. The 8520A does not buffer the input in front of
the filters so the resistance being measured is part of the circuit that determines the filter
time constant. Therefore, high ohms is slower than low ohms.



Table 5-3. Defaults

EVENT

CLEAR VARIABLES

FOR SELECTED

RESET MATH PROGRAM

CONSTANTS TO PRE- |PLACE IN INITIAL

Multimeter Mode (SHIFT
LED off)?

PROGRAMS?  |DETERMINED VALUES? | CONDITIONS
Push POWER to ON Yes Yes Yes
Push RESET once Yes No No
Push RESET twice within 1 Yes No Yes
second
Automatically SHIFT to the No No Yes

5-11. BURST AND TRIGGER

5-12. The burst feature of the 8520A, when properly used with the TRIGGER controls
allows the operator to expand and contract time intervals, look at data that occured
before an event (trigger), or delay the time after an event (trigger) that occurs before
readings are taken. The burst size determines how many readings will be taken, the

polarity of burst size determines how the readings are taken. If the polarity is positive, the 2 o

8520A will store the designated number of readings then stop and wait for the next

trigger. If the polarity of burst size is negative, the 8520A will store one reading for each ™

trigger. Used in conjunction with the reading rate feature, the 8520A can store readings at

a very fast rate then display (or transmit on the IEEE-488 interface) readings at a very

slow rate (and vice-versa).

5-13. Think of burst memory as a continuous circle (Figure 5-1) with 50 storage
positions (400 if the -010 Option is installed). These positions can be accessed by the
8520A using location numbers -1 to -999 and +1 to +999 (there is no location number 0).
Obviously, location #1, #51, etc., contain the same information (#1, #40, etc., for
instruments equipped with the -010 Option). The 8520A is constantly storing new
readings in burst memory unless you program burst sizes so that the 8520A takes N

readings and stops. Figure 5-2 shows the effects of programming four very different burst

sizes. In part A of the figure, a burst size of +1 is programmed. The last reading captured
is stored at a location +1; the reading before that at location -1, etc. After all 50 locations
have been filed, each new reading will replace the oldest reading previously captured. Part
B off Figure 5-2, shows a burst size of +50 programmed. After trigger occurs, the 8520A
will capture 50 readings in locations +1 through +50. The new readings have taken the
place of the reading stored before. Part C of Figure 5-2 shows a burst size of 40
programmed. When trigger occurs, the 8520A captures 40 readings in locations +1
through +40, but the the 8520A was capturing readings continuously before
measurements that occured before trigger. In part D of the figure, burst size has been
programmed at +999. When trigger occurs, the 8520A will capture 999 readings and stop.
Only the last 50 readings are in burst memory and the first of these readings was captured
949 divided by the reading rate after trigger occurred. Using this method, the reading(s) of
interest can be delayed a minimum of 1/reading rate and a maximum of 999/ reading rate.

For 60 Hz operation, this is a minimum delay of 04.17 msec and a maximum time delay of

41 days, 15 hours. The Operating Section contains procedures for displaying burst size,
programming burst size, displaying the contents of burst memory, and burst and trigger
operation with all possible combinations of programmed burst size and trigger controls

settings.

5-14. GUARD OPERATION

5-15. Most measurements are made with the equipment connection shown in part A of
Figure 5-3. The DMM ground and the device ground are at the same potential and there
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5-6

is no need to use the GUARD terminal. In this case the 8520A front panel EXTERNAL
GUARD/NORMAL control is set to the NORMAL position. But sometimes there is a
significant difference between the two ground potentials (Figure 5-3, part B) or the
measurement is made at some non-grounded or floating point (Figure 5-3, part C). Now
there is an external source (known as the common mode source) acting through one of the
test leads. Left uncorrected, this will cause a common mode noise error in the
measurement. The 8520A has a system of shields and an internal guard circuit which can
be connected via the GUARD terminal and the EXTERNAL GUARD/NORMAL
control to minimize the effects of the common mode noise. Figure 5-4 shows three ways
that the GUARD terminal can be connected. The connection shown in part A of the
figure is usually the easiest connection to make, but does little to solve the common mode
noise problem -- the circuit will cause an offset in the accuracy of the measurement (the
offset may be insignificant, however). The connection shown in part B is better but the
common mode current is still passing through the source resistance so there will still be an
offset in the measurement. The connection shown in part C is the best of the three. The
majority of the common mode current is being shunted away from the source resistance
so the effects of common mode noise on the measurement accuracy are minimized.
Practical considerations will usually dictate which of the three connections are used.

agla9|50 T 12| 3|4

Figure 5-1. Burst Memory

TRIGGER
-999 -49 +999 (A)
L Je— > |*1 I
-999 +1 +50 +999 (B)
|  ee—) J
-999 -10 +40 +999 (C)
| le—Ft—>]| J
-999 +9f9 +999 (D)
L «—— |

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

Figure 5-2. Burst Size
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Figure 5-4. Guard Connections




5-16. As arule of thumb, guarded voltage and resistance measurements are necessary
when:

1. Long test leads are used and the signal source impedance is high.

2. Floating measurements are made and the common mode voltage is a high
potential, a high frequency, or both.

3. Operating the DMM in the presence of high-level radiated noise (the most
common is stray fields at line frequency).

5-17. For Guard operation, complete the equipment connection desired, 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 features of the 8520A interact. When in AUTO
TRIGGER (LED off), the 8520A is continuously sampling the unknown signal at either
about 200 samples/sec (asynchronous) or a know multiple of line frequency
(synchronous); for example, 240 samples/sec in 60 Hz line power environments. The
Filter feature of the 8520A controls a combination of analog and digital filters to produce
excellent rejection of line related noise (NMRR) and delay the reading long enough to
insure that the reading is valid. Selecting a reading rate automatically selects the filter that
provides optimum measurement accuracy. If the 8520A cannot operate at the selected
reading rate due to added internal processing time, the display will flash:

rrtoo FAST

Reduce reading rate until the error code no longer flashes on the display. If the ASYNC
Reading Rate is selected, filter is set to 5 msec. Any attempt to change the filter will result
in a display of:

Err05 FLTR

Selecting a measurement function or turning the 8520A on will automatically select a
reading rate and filter (see the function switches material in the Familiarization Section).

5-20. CONDUCTANCE-TO-RESISTANCE CONVERSION

5-21. The nS measurement function of your 8520A displays conductance in the
international units, Siemens. One siemen equals the reciprocal of 1 ohm (S =1/(). The
8520A units of display are nanosiemens. One nanosiemen equals the reciprocal
of 1000 megohms (1 nS =1/1,000 MQ}). To find the value of resistance equivalent to the
measured conductance value, use the conductance-to -resistance conversion material
presented in Figure 5-5.
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*nS-TO-MQ
100nS RANGE
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Find the approximate resistance value using the conversion
scale. Then, on the Interpolation Table, locate the most
significant digit of the display reading on the vertical NO.

column, and the next digit on the horizontal NO. row.

The number at the intersecting coordinates represents the
unknown resistance value. For example, a reading of
52.0 nS is equal to 19.MQ2. Decimal point location is
determined from the scale approximation.

CONVERSION SCALE
*S = Siemens = 1/Q = INTERNATIONAL UNIT OF
CONDUCTANCE FORMERLY KNOWN AS THE MHO.

Interpolation Table (I/no.)

2
o
o

.2

3

4

.5

.6

.500
.333
.250
.200
.167
.143
.125
M

©CoNOOOTPrWN-=

.909
.476
.323
.244
.196
.164
A4
.123
.110j).

.833
.455
313
.238
.192
.161
.139
122

109

.769
.435
.303
.233
.187
.159
137
A1
.108
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.294
227
.185
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.119
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.286
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.182
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217
179
.162].
132
.116|.
.104
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.370
.270
.213
.175

149

.130

115

.103

.556
.375
.263
.208
172
.147
.128
114
.102

.526
.345
.256
.204
.169
.145
127
112
.101

Figure 5-5. Conductance-to-Resistance Conversion




Section 6
Local Operation

6-1. INTRODUCTION

6-2. This section of the manual describes exactly how to operate your 8520A locally
(from the front panel) in each of its multimeter functions (including burst). Use of the
guard, burst, and various trigger features is described in the Operating Notes section
earlier in this manual. Math program operation is described in the next section of this
manual (Math Program Operation). Remote operation (via the IEEE-488 1978 interface)
is presented in the IEEE-488 (REMOTE OPERATION) section later in this manual.

6-3. Philosophy of 8520A Multimeter Mode Operation

6-4. The philosophy of operation for the 8520A is “simplicity”. The internal chain-of-
command is set up so that selection of a measurement function automatically programs
range, reading rate, and filter (among other things). Selection of a range can change the
reading rate and filter. Selection of a reading rate automatically programs filter. In line
with this philosophy, the operator should set up the instrument starting with the most
important parameter and change the less important parameters as needed. That is:

1. Select function.

2. Select range.

3. Select reading rate.
4. Select filter.

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

6. Connect the 8520A as required.

7. If necessary, program burst size.

8. If necessary, set-up the TRIGGER controls.
9. Trigger the instrument.

10. Use the measured value(s), record the measured value(s), exercise one of the
math programs on the measured value, etc.
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6-5. Front Panel and Rear Panel Terminals

6-6. Operation will be described using the front panel V/Q INPUT, QSOURCE, and
GUARD terminals INPUT REAR/FRONT switch at the FRONT (out) position.
Operation using the rear panel REAR ANALOG INPUT terminals is the same except
that the INPUT REAR/FRONT control must be set to the REAR (in) position.

6-7. OPERATION AS A DC VOLTMETER

6-8. Figure 6-1 graphically demonstrates how to measure dc voltage using the 8520A.
6-9. OPERATION AS AN AC VOLTMETER

6-10. Figure 6-2 graphically demonstrates how to measure ac voltage using the 8520A.

6-11. OPERATION AS AN AC+DC VOLTMETER

6-12. Figure 6-3 graphically demonstrates how to measure ac+dc voltages using the
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

When the 10 MOhm range is selected, the 100 decimal point turns on instead of
the 10 decimal point. The displayed value is correct the display has been shifted
one position to the right.

6-14. Use the 12 WIRE function for convenient measurement of resistance. When
measuring resistances less than 20 kOhm, the resistance of the test leads may cause
significant errors. Use Math Program #2 (ZERO) to automatically subtract the test lead
resistance from the displayed value (resistance displayed = resistance measured - test lead
resistance). Figure 6-4 graphically demonstrates how to measure resistance using the (2
WIRE function of the 8520A.

6-15. OPERATON AS A 4-WIRE OHMMETER
NOTE

When the 10 MOhm range is selected, the 100 decimal point turns on instead of
the 10 decimal point. The display value is correct - the display has been shifted
on position to the right.

6-16. Use the Q4 WIRE function for the most accurate measurement of resistance
values below 20 kohm. The (4 WIRE function separates the current source and
measurement links so the effects of test lead resistance is removed from the measured
value. Figure 6-5 graphically demonstrates how to measure resistance using the 4
WIRE function of the 8520A.



6-17. OPERATION AS A CONDUCTANCE METER

6-18. Use the conductance function (nS) to measure resistance from 10M{} to 100,000
M. Siemens, the units of conductance, is equal to the reciprocal of ohms (S=1/Q). To
find the value of resistance equivilant to the measured conductance value, either divide 1
by the conductance value or use the Conductance-to- Resistance Conversion material in
the Operating Notes. Figure 6-6 graphically demonstrates how to measure conductance
using the 8520A.

6-19. BURST OPERATION
6-20. Introduction

6-21. As explained earlier in the Operating Notes, burst operation allows the operator
several unconventional operations such as looking at data that occured before an event
(trigger), expanding and contracting time intervals, and delaying the time after an event
(trigger) occurs before a set of readings are taken. Two operation procedures follow:
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
programmed as burst size.

1. Push SHIFT so that the LED is off.

2. Push BURST SIZE. The 8520A will display the 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. The operation of the 8520A changes dramatically depending upon the positions of
the TRIGGER controls, programmed burst size, and application of external or manual
triggering signals. Figure 6-7 shows the operation of the 8520A and the storage locations
used in burst memory for each combination of burst sizes and positions of the TRIGGER

controls.
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Figure 6-1. DC Voltage Measurement




HINT

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

® Remove instrument inputs.

® |nsure that the SHIFT and PROGRAMS IN USE/OFF LEDs are off.

e 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
+.010 mV DC to -.010 mV DC (the display may ramp up if the input terminals
are open).

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

® SELECT THE READING RATE: Pushing VDC establishes a reading rate of
2/SEC. If a different reading rate is desired, push the A or ¥ 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. If a
different filter is desired, push the A or w FILTER control to select the fiiter
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.

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

e READ: The measured value in the display.

NOTE

Applicable math programs can be exercised on the measurements.

Figure 6-1. DC Voltage Measurement (cont)
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Figure 6-2. AC Voltage Measurement




@ Remove instrument inputs.

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

e 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.

e SELECT THE RANGE: If autoranging is desired, proceed. If a specific
range of measurement is desired, push the & or ¥ RANGE control to select

the range desired.

e SELECT THE READING RATE: Pushing VAC establishes 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 VAC establishes a filter of 500 mSEC. If a
different filter is desired, push the A or w FILTER control to select the filter

desired.

e 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.

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

o READ: The measured value in the display.

NOTE

Applicable math programs can be exercised on the measurements.

Figure 6-2. AC Voltage Measurement (cont)
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Figure 6-3. AC + DC Voltage Measurement




® Remove instrument inputs.
® Insure that the SHIFT and PROGRAMS IN USE LEDs 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.

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

the range desired.

e SELECT THE READING RATE: Pushing VDC and VAC establishes a
reading rate of 2/SEC. If a different reading rate is desired, push the ¥ 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 ¥ 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.

e 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 math programs can be exercised on the measurements.

Figure 6-3. AC+DC Voltage Measurement (cont)
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NOTE
When the 10MS2 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




Use Q2 WIRE to measure resistances from 0Q to 20 MQ

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.

e SELECT THE FUNCTION: Push Q2 WIRE

The instrument establishes the Q2 WIRE Default conditions.

The visible results are that the Q2 WIRE and AUTO RANGE LEDs are on and
the display is HH.HHH Mohm (overrange) if the input terminals

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

e SELECT THE READING RATE: Pushing Q2 WIRE establishes areading
rate of 2/SEC. If a different reading Rate is desired, push the & orw

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 Q2 WIRE establishes a filter to 500
mSEC. If a different filter is desired, push the A or v FILTER control to
select the filter desired.

e 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.

e 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 instrument displays ErrOl HV, there is electrical energy present in
the device being measured (charge capacitors, the device is turned on,
etc).

®READ: The measured value in the display.
NOTE

Math Program #2 allows the test lead resistance to be removed from the
measured value before the results are displayed.

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

8520A



8520A

6-12

NOTE
When the 1T0MS2 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 6-5. 4-Wire Resistance Measurements




Use Q4 WIRE to measure resistances from 0Q to 2 MQ

WARNING

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

® Remove instrument inputs.
® |nsure that the SHIFT and PROGRAMS IN USE/OFF LEDs are off.

e SELECT THE FUNCTION: Push Q4 WIRE

The instrument establishes the Q4 WIRE Default conditions.

The visible results are that the Q4 WIRE and AUTO RANGE LED are on and
the display is HH.HHH MOhm (overrange) if the input terminals are open).

e SELECT THE RANGE: If autoranging is desired, proceed. If a specific
range of measurement is desired, push the & or ¥ RANGE control to select

the range desired.

e SELECT THE READING RATE: Pushing Q4 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 Q4 WIRE establishes a filter of 500 mSEC.
If a different filter is desired, push the A or ¥ FILTER control to select the
filter desired.

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

e 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 instrument displays Err01 HV, there is electrical energy present in
the device being measured (charged capacitors, the device is turned on,

etc).

® READ: The measured value in the display.

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

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.

e SELECT THE FUNCTION: Push nS

The instrument establishes the nS Default conditions. The visible results are
that the AUTO RANGE LED is off and the display is <.10 nS (if the input is
open.)

e THE RANGE OF MEASUREMENT IS 100 nS.

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

o SELECT THE FILTER: Pushing nS establishes the Fast Filter. If adifferent
filter isdesired, pushthe A or ¥ 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.

e 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 instrument displays Err0l HV there is electrical energy present in
the device being measured (charged capacitor, the device is turned on,
etc).

® READ: The measure value in the display.

Figure 6-6. Conductance Measurements (cont)
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Figure 6-7. Burst vs Trigger Operation
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7-1. INTRODUCTION

7-2. This section of the manual provides procedures for operating the math programs.
There are nine procedures that can be performed in the math program mode (SHIFT
LED on): programming burst size, looking at data stored in burst memory (either
scanning or stepping through burst memory), selecting math programs, stacking math
programs, entering measurement data directly, entering measurement data stored in
burst memory, looking at a math register (program stops), using the Display Option
register (monitor a math register without stopping a program), and implementing the
math program selected. Section 7 describes these general procedures. Note that every use
of the math program mode requires the following sequential use of the controls.

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

then (Data can be entered numerically using
either the numeric keyboard or MENU or a

reading can be taken and entered using

enter data the MANUAL TRIGGER control, or a
reading stored in burst memory can be

entered using BURST LOCATION).

then

) ) (use the data for BURST SIZE, BURST
numerical terminator button LOCATION, PROGRAM DATA, or
PROGRAM SELECTION).

7-3.  Specific procedures are presented for each math program in a separate subsection.
The standard 8520A contains math programs numbers 1 through 7. The 8520A equipped
with the -010 Option contains an additional seven programs -- math programs number 8
through 14. Table 7-1 lists each math program by 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 AVOLTAGE EQUAL TO OR GREATER THAN 30VAC
RMS OR 42.4V DC IS PRESENT ON THE INPUT TERMINALS OF THE
8520A NO MATTER WHAT NUMERICAL VALUE IS DISPLAYED.

7-5. When a math program is in use (PROGRAM IN USE/OFF LEDon), high voltage
inputs to the 8520A may not be displayed as such on the 8520A. This possible operator
hazard is indicated by HHHH flashing at a 1 second rate in the right display at any time
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 procedure to change the polarity and size of the burst.

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



Table 7-1. 8520A Math Programs

NO. | NAME DESCRIPTION (PROGRAMS IN USE/OFF LED on)
STANDARD PROGRAMS

0 None——used to deselect programs

TEST Four diagnostic self-test programs Test results
2 ZERO Automatic meter zero to dc voltage Corrected measurements

or resistance offset
XREF External reference ratio Ratio of front to rear input
OSR Offset, scale, ratio (Input—Offset) Scale
Ratio

4rcT Percent Deviation % deviation from a nominal value

PEAK Peak value storage DMM measurement
7 LIM Input tested against limits HIGH, PASS, LOW

OPTIONAL PROGRAMS (-010 OPTION)
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 80T-150C| Temperature in °C, °F, or °K
temperature probe accessory

13 JVF Operation with John Fluke 80T-150F Temperature in °F, °C, or °K
14 | THMS Thermistor linearization Temperature in °C, °F, or °K

2. Enter the number of readings that is the size of the desired burst. If the opposite
polarity burst is desired, push +. For examrile, if BURST SIZE is +10, to program a
burst size of -30, push =, then 3, thea 0. The 8520A will display:

-30 NMBR
3. Push BURST SIZE. The 8520A will display:
-30 = SIZE

for about 1 second after the control is released, then the 8520A will exit the Math
Program Mode.

7-8. DISPLAYING THE CONTENTS OF BURST MEMORY

7-9. The contents of burst memory can either be displayed one location at a time or
scanned. Remember that measurements can be captured in burst memory at one reading
rate and displayed (or transmitted on the IEEE-488 interface) at another reading rate.
Remember also that if burst size is less than 50 (less than 400 for instruments equipped
with the -010 Option), there is data stored from previously triggered bursts.

7-10. Stepping Through Burst Memory
7-11.  Use this procedure to display the contents of burst memory one location at a time.
1. Push SHIFT so that the LED is on. The 8520A will display:
“?” NMBR
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2. Enter number of the burst memory location to be displayed. For example, to
display burst memory location 5, push 5. The 8520A will display:

5 NMBR

3. Push BURST LOCATION. While BURST LOCATION is depressed, the
location number is displayed. When BURST LOCATION is released, the 8520A
will display the contents-of burst memory location 5.

4. Push BURST LOCATION again to advance to the next location.
5. To advance in the other direction, push %, then BURST LOCATION.

7-12. Scanning Burst Memory

7-13.  Use this procedure to scan a sequence of burst memory locations.

1. Use the READING RATE controls to select the speed that the 8520A will
sequence from one location to the next. For example, to have the contents of a new

location displayed each second, select a reading rate of 1/SEC.
2. Push SHIFT so that the LED is on. The 8520A will display:
“r NMBR

3. Enter the number of the first burst memory location in the sequence, then push
/, then enter the number of the last location in the sequence. For example, to display
the contents of burst memory locations 10 through 30, push I, then 0, then /, then 3,
then 0. The 8520A will display:

10 /030

4. Push BURST LOCATION. The 8520A will display the contents of burst
memory location 10 through 30 at the reading rate selected then will exit the math
program mode (SHIFT LED on).

7-14. SELECTING ONE PROGRAM

7-15. There are two procedures that select a single math program depending upon
whether or not you know the program number: one procedure if you know the number of
the math program that you want to select and a second procedure if you don’t know the
number of the program that you want to select. Note that selecting a program is not the
same as implementing the program.

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

7-17. Use the following procedure to select a math program when the math program
number is known:

1. Push SHIFT: The SHIFT LED turns on and the instrument displays:
“?” NMBR

2. If the math program number is known, enter the number using the data
keyboard then push PROGRAM SELECTION. The math program is now
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selected. If there are any programmable constants, the 8520A will display prompts
to let the operator use the existing constants or program new constants. See the
Math Program Section for a detailed description of each math program.
Example: You want to select Math Program #2 (ZER O) to remove the effects of a dc
voltage offset. No zero reference value has been stored since the instrument was
turned on. The VDC measurement function is selected.
Push SHIFT.
The 8520A displays:

“?”” NMBR
Push 2.
The 8520A displays:

2 NMBR

Push PROGRAM SELECTION
The 8520A displays:

2 =ZERO
for about 1 second then displays:

r2.1 = DZRO

for about 1 second, then displays:

+.00000 DZRO

Assuming that you want a zero reference of zero volts, push PROGRAM DATA.
The 8520A will exit the math program mode.

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

7-19. Use the following procedure to select a math program when you are not sure of or
do not know the math program number.

1. Push SHIFT: The SHIFT LED turns on and the instrument displays:
“?” NMBR

2. Push and hold the MENU control. The math program menu will scroll through
the display at a 1 second rate. When the math program you want appears in the
display, release the MENU control and push PROGRAM SELECTION. The math
program is now selected.

Example: You want to select zero reference math program. No zero reference has
been programmed since the instrument was turned on. The instrument is in VDC.
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Push SHIFT.

The 8520A displays:

“?” NMBR
Push and hold MENU.
The 8520A displays:

MENU

for about 1 second, then displays:

1 = TEST
for about 1 second then displays:

2 =Z7ZERO

Since this is the math program you want to select, release MENU (2 = ZERO
remains in the display). Push PROGRAM SELECTION. The 8520A continues to
display:

2 =ZERO
for about 1 second, then displays:
r2.1 = DZRO

for about 1 second, then displays:
+.00000 DZRO

Assuming that you want a zero reference of zero volts, push PROGRAM DATA.
The 8520A will exit the math program mode.

7-20. STACKING (selecting several) PROGRAMS

7-21. Up to three programs can be stacked with a few exceptions. Math Program
numbers 0 (no program) and 1 (instrument self-test) cannot be stacked with any other
math program. Math Program Numbers 11, 12, 13, and 14 (the four temperature
measurement programs) are mutually exclusive. That is, only one of these programs can
be selected at one time. Each of these four math programs requires that the 8520A use a
different type of accessory which is compatible only with that math program. Other math
programs can be stacked with any one of these four programs. The math programs will be
used by the 8520A in the sequence they were programmed. For example, if you stack
Math Program #3 and #6 as 36, the 8520A will exercise Math Program#3, then Math
Program #6. Use the following procedure to stack math programs:

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

2. Enter the math program numbers in the sequence you want the programs used
and push PROGRAM SELECTION. The math programs are stacked and the



8520A will display prompts for any programmable constants for the stacked math
programs.in the sequence that the programs were stacked.

Example: Stack Math Program #3 and #6.
Push 3.

The 8520A displays:
3 NMBR

Push 6.

The 8520A displays:
36 NMBR

Push PROGRAM SELECTION.

36 NMBR remains in the display for about | second then the 8520A displays:
3 = XREF

for about 1 second, then displays:
6 = PEAK

for about | second and then returns to the Multimeter Mode (SHIFT LED will turn
off).

7-22. ENTERING DIRECT MULTIMETER MEASUREMENT DATA

7-23. At times the operator will want to enter measurement data into a math register.
Use the following procedure to enter one multimeter reading into a math register. Assume
that the math program has been selected and that the 8520A has asked for data to store in
a math register.

1. Push MANUAL TRIGGER. The results of one reading is in the Left Display.

2. If the results of the reading are unsatisfactory, continue pushing MANUAL
TRIGGER until a satisfactory reading is obtained.

3. Once the displayed data is satisfactory, push PROGRAM DATA. The 8520A
will proceed with the sequence of that particular test.

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

7-25. Use the following procedure to enter the contents of one burst memory location as
math program data. Assume that the math program has been selected and that the 8520A
has asked for data to store in a math register.

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

2. Push BURST LOCATION. The 8520A displays the contents of that location in
burst memory.

8520A
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3. Push PROGRAM DATA. The 8520A will proceed with the sequence of that
particular program.

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 APOTENTIAL SHOCK
HAZARD (A VOLTAGE EQUAL TO OR GREATER THAN 30V AC RMS
OR 42.4VDC ORPEAK AC) IS PRESENT AT THE INPUT TERMINALS
OF THE INSTRUMENT.

7-27. To implement (use) the math programs selected, push PROGRAMS IN
USE/OFF. The LED turns on and the 8520A exercises the math program(s) selected.
While math programs are being exercised, hazardous voltage levels may be present at the
8520A inputs while numerically low voltage indications are displayed. For example, if
1000V dc is being applied to the 8520A input while Math Program #2 is being used when
zero reference of 999 volts is programmed, the 8520A will display 1.00. To warn the
operator that there is a voltage reagter than 30V ac rms or 42.4V dc or peak ac applied to
the 8520A input, HHHH will flash in the right display. To discontinue use of the math
program(s) selected, push PROGRAMS IN USE/OFF again. The LED will turn off and

the instrument will not exercise the selected math program(s).
7-28. DISPLAYING THE CONTENTS OF A MATH REGISTER

7-29. The contents of any math register can be displayed at any time but, if the program
is in use, the program will stop. Use the following procedure to display one of the Math
Memory locations listed in Table 7-2.
1. Push SHIFT so that the LED is on. The 8520A will display:
“?” NMBR

2. Use the Numeric Keyboard to enter the register number (see Table 7-2). For
example, to look at OZRO, push 2, then ., then 2. The 8520A will display:

2.2 NMBR

3. Push PROGRAM SELECTION. The 8520A will display:
r2.2 = OZRO

for about 2 second, then (suppose OZRO is 4.0 ohms):

+4.00000 OZRO

4. To stop looking at the math register, push SHIFT so that the LED is off. The
8520A will go to the multimeter mode.

7-30. DISPLAY OPTION REGISTER (0.1)

7-31. Regardless of what the name implies, the Display Option Register is a standard
feature in all 8520A multimeters. Math register 0.1, the Display Option Register,



provides the operator with the option of displaying the contents of any math register (see
Table 7-1) without affecting the function of the math program. For example, while using
Math Program #7 (LIMIT) the operator can watch the total number of readings

accumulate in register 7.6 using the following procedure:

1. Select the Display Option Register as follows:

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

“”” NMBR

Push 0, then ., then 1. The 8520A will display:

0.1 NMBR

Push PROGRAM SELECTION. The 8520A will display:

0.1 = OPT

for about 1 second, then displays:

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

According to our example, push 7, then ., then 6, then PROGRAM DATA. The
8520A will display the contents of register 7.6 (the total number of readings) as the

0.0 DOPT

count accumulate when math programs are in use.

Table 7-2. Math Registers

Rl\IIEL?I\IIIS;EERR D?SII?F:Y DESCRIPTION DATA TYPE
0.0 - Display Register (DMM Mode)
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 VXRF External Reference Voltage Computed Variable
3.2 XRFH External Reference Voltage High 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 RATO Ratio Programmable Constant
5.0 4ecT Percent of Deviation Output Computed Variable
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Table 7-2. Math Registers (cont)

Doy DTSIISII:':Y DESCRIPTION DATA TYPE
5.1 NOM Reference Programmable Constant
6.0 none Peaks Computed Variable
6.1 HIPK Upper Peak Value Measured Variable
6.2 LOPK Lower Peak Value Measured Variable
6.3 PKPK Peak-to-Peak Value Computed Variable
7.0 none Limits Output (High, Low, Pass) Computed Variable
7.1 ULMT Upper Limit Programmable Constant
7.2 LLMT Lower Limit Programmable Constant
7.3 N Hi Number of High Readings Computed Variable
7.4 N LO Number of Low Readings Computed Variable
7.5 NPAS Number of Pass Readings Computed Variable
7.6 NTTL Total Number of Readings Computed Variable
8.0 none Statistics Output Computed Variable
8.1 NUM Number of Readings Computed Variable
8.2 AVE Average of the Readings Computed Variable
8.3 STDV Standard Deviation Computed Variable
8.4 VAR Variance of Readings Computed Variable
8.5 SUM Sum of the Readings Computed Variable
8.6 SMSQ Sum of the Squares of the Computed Variable
Readings
8.7 BIAS First Reading of the Sequence Measured Variable
8.8 DIF Reading Minus Bias Computed Variable
8.9 SDIF Sum of the Differences Computed Variable
9.0 LFAC Low Frequency RMS Volts Computed Variable
Output
9.1 NUM Number of Readings Computed Variable
9.2 SMSQ Sum of the Squares of the Computed Variables
Readings
9.3 ACLF Unfiltered LFAC Computed Variable
9.4 RSUM Filter Summing Computed Variable
10.0 dB dB Output Computed Variable
10.1 Vr Voltage Reference Programmable Constant
10.2 Ri Input Resistance Programmable Constant
10.3 RL Load Resistance Programmable Constant
10.4 Pr Power Reference Programmable Constant
11.0 °c RTD Degrees Celsius Qutput Computed Variable
11.1 °K RTD Degrees Kelvin Qutput Computed Variable




Table 7-2. Math Registers (cont)

R e DTS'SE:Y 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 °K JF 80T-150F Equivalent’Kelvin Computed Variable
14.0 °c Thermistor Qutput Degrees Celsius Computed Variable
14.1 °K Equivilant Degrees Kelvin Computed Variable
14.2 °F Equivilant Degrees Fahrenheit Computed Variable
14.3 AO0 Parameter AQ Programmable Constant
14.4 A1l Parameter A1 Programmable Constant
14.5 A2 Parameter A2 Programmable Constant
14.6 A3 Parameter A3 Programmalbe Constant

8520A
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Section 7A
Math Program #1 — TEST

7A-1. INTRODUCTION

7A-2. Math Program #1 consists of four self test that provide a confidence check of the
8520A. Math program #1 is not a performance test. The 8520A can pass all four Math
Program #1 tests and still be operating out of specifications. All four tests can be selected
from the front panel of the 8520A but only Test #1 can be selected via the IEEE-488
Interface. The four tests are:

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

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

TEST #3 -- KEY LED --Checks the function of each front panel
software control (key) and each segment of
every LED.

TEST #4 -- TROUBLESHOOTING --Provides a constant, repetitive pulse pattern on
the 8520A display lines. This is a

troubleshooting aid for use by trained repair
personnel.

7A-3. TEST #1 -- ANALOG
7A-4. Introduction

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

Err01 HV

until the voltage is removed. Next, the 8520A makes a conductance measurement across
the input terminals. If the measurement is greater than 1 nS (less than 1,000 M(}), the
8520A will display:

OPEn INPUT (open the input)

until the input terminals are opened. Once the first two conditions are met, the 8520A will
make 16 internal sub-tests and measure analog voltage for each sub-test. If the analog

8520A

7A-1



8520A

7A-2

voltage is within the limits listed in Table 7A-1, the 8520A will display the measured
voltage and state that the instrument has passed the analog voltage test for that sub-test
then proceed to the next sub-test. For example, a display of:

-.0003 PS03

indicates that the 8520A passed sub-tests 3 and the analog measured was —.0003. If the
analog voltage is not within the specified limits, the 8520A will display the measured
voltage, state that the test failed, and — if in local operation —stop (when in remote, the
8520A will proceed through the 16 sub-tests without stopping). For example, a display of:

+.95168 FL13

indicates that sub-tests 13 failed and the measured value was +9.5168. If in local
operation, push PROGRAM DATA to proceed. Once the 16 sub-tests have been
completed, the 8520A will ask for the number of the next test by displaying:

“” TEST
The results of the analog voltage measurements for sub-tests 1 through 16 are stored in
burst memory locations 1 through 16, respectively. The Math Program Operation section
describes general operating procedures for math programs.

7A-6. Operation
7A-7. Use the following procedure to select TEST #1 of Math Program #1.
1. Push SHIFT so that the LED is on. The 8520A will display:
“?”” NMBR

Table 7A-1. Analog Test Limits

MAXIMUM MINIMUM
01 1000V dc Zero Check +.0003 —.0003
02 100V dc Zero Check +.0004 —.0004
03 100mV dc Zero Check - +.0010 —.0010
04 10V dc Gain Check +6.5100 +6.4900
05 1000Vdc Gain Check +.0976 +.0968
06 100V dc Gain Check +.7791 +.7759
07 100mV dc Gain Check +6.2311 +6.2091
08 10 MOhm Range Check +4.4978 +4.4678
09 1V ac Zero Check +.0448 —.0100
10 10V ac Zero Check +.0250 —.0100
11 100V ac Zero Check +.0185 —.0100
12 650V ac Zero Check +.0185 —.0100
13 1V ac Gain Check +9.4871 +9.4437
14 10V ac Gain Check +4.5012 +4.4662
15 100V ac Gain Check +.5738 +.5471
16 650V ac Gain Check +.0830 +.0570




2. Select Math Program #1 as follows:

Push 1. The 8520A will display:
1 NMBR

Push PROGRAM SELECTION. The 8520A will display:

1 = TEST
for about 1 second, then display:
“” TEST
3. Select the TEST #1 as follows:
Push 1. The 8520A will display:
1 TEST

Push PROGRAM DATA. If there is no high voltage at the input of the 8520A, after
1 second, the 8520A will display:

. nS

If the conductance across the input terminals is greater than 1 nS, the 8520A will
display:

OPEn INPT

until the input of the 8520A is opened. If the conductance across the input terminals
is less than 1 nS, the 8520A will proceed to the next test or display the measured
value with a failed test indication and stop (until PROGRAM DATA is pushed).
After all 16 sub-tests and measurements have been made, the 8520A will ask for the
number of the next test by displaying:

“” TEST

4. The measured values for sub-tests 1 through 16 are located in burst memory
locations 1 through 16, respectively.

7A-8. TEST #2 -- DIGITAL
7A-9. Introduction

7A-10. TEST #2 performs three digital test routines: a ROM checksum test,a RAM
read/write test, and a guard crossing circuitry test. If one or more of the tests fail, the
8520A will display:

Errl4 ROM (if the Rom checksum fails)
ErrlS RAM (if the RAM read/ write test fails)
Errl7 HDWR  (if the guard crossing circuitry test fails)

for 1 second before proceeding to the next test. If all three tests pass, the 8520A will
display:

PASS DGTL
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for about 1 second and the 8520A will ask for the number of the next test by displaying:
“” TEST
7A-11. Operation
7A-12. Use the following procedure to select TEST #2 of Math Program #1.
1. Push SHIFT so that the LED is on. The 8520A will display:
“r NMBR
2. Select Math Program #1 as follows:
Push 1. The 8520A will display:
1 NMBR

Push PROGRAM SELECTION. The 8520A will display:

1 = TEST
for about 1 second, then display:
“” TEST
3. Select TEST #2 as follows:
Push 2. The 8520A will display:
2 TEST

Push PROGRAM DATA. The 8520A will remain unchanged for about | second,
then:

If the 8520A passed all three tests, the display will be:

PASS DGTL
If the 8520A failed any test, the error code will be displayed for about 1 second.
4. The 8520A will ask for the number of the next test by displaying:

“” TEST

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

7A-14. Introduction

7A-15. TEST #3 has two parts: the KEY Test and the LED Test. The KEY Test allows
the operator to check the function of each control on the front panel except POWER
ON/OFF, EXTERNAL GUARD/NORMAL, and REAR/FRONT. The LED Test
allows the operator to check the function of each segment of every LED. Once TEST #3
has been selected, pushing RESET alone will start or stop the LED Test. Pushing any



other key except SHIFT will return to the KEY Test. Pushing SHIFT alone will cause the
8520A to exit TEST #3 and ask for the next test number by displaying:

“” TEST

7A-16. Operation

7A-17. Use the following procedure to select TEST #3, exercise the KEY Test and
exercise the LED Test.

1. Push SHIFT so that the LED is on. The 8520A will display:
“?”” NMBR
2. Select Math Program #1 as follows:
Push 1. The 8520A will display:
1 NMBR

Push PROGRAM SELECTION. The 8520A will display:

1 = TEST
for about 1 second, then display:
“7” TEST
3. Select TEST #3 as follows:
Push 3. The 8520A will display:
3 TEST

Push PROGRAM DATA. The 8520A will display:
PUSH KEYS
to indicate that the instrument is ready to exercise the KEY Tests.

4. KEY TEST -- Sequentially push the controls listed in the Key Switch column of
Table 7A-2 and insure that the corresponding LED segments indicated in the table
are actually on in the 8520A display.

5. LED TEST -- Push RESET to start the LED test. The LED Test can be stepped
or scrolled. The test will step each time RESET is pushed and released or the test will
scroll while RESET is pushed and held. Figure 7A-1 shows the sequence that the
LED segments are turned on. Note that in the first step, all segments of every LED

areé on.

NOTE

To exit LED Test and enter KEY Test, push any key except RESET or SHIFT.
To exit the KEY and LED Tests, push SHIFT.

8520A
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Table 7A-2. Keyswitch Test

KEYSWITCH = / L/ [ /:7 e F@B /_V. NZ N_A L\I!/
[LLLLL Lok, <lofe,, N UN AN (AT

VDC (+/-) D DP
VAC (7) C DP
€2 WIRE (8) DP E
€2 4 WIRE (8) G E
nS (CE) F E
PROGRAMS IN USE/OFF E E
STATUS (MENU) G G
BURST SIZE F G
BURST LOCATION E G
AUTO RANGE () D G

A RANGE (4) C G

VY RANGE (5) DP D
EXT/AUTO TRIGGER (6) G D
ARM BNC TRIGGER (EXP) F D
MANUAL TRIGGER E D
PROGRAM SELECTION F F
PROGRAM DATA E F
READING RATE A (0) D F
READING RATE V¥ (1) c F
FILTERV (2) DP c
FILTERA (3) G C
LOCAL (/) F c
At the Same Time:

SHIFT and PROGRAM SELECTION GandF F
At the Same Time:

RESET and nS (CE) Dand F E

7A-18. TEST #4 -- TROUBLESHOOTING

7A-19. Introduction

7A-20. Test #4 is provided as a troubleshooting aid for qualified repair personnel. The
test sends a constant hexidecimal 40 across the guard crossing circuit. The 8520A display
is a seemingly random pattern with the word FLUKE the only recognizable display. The
pattern repeats (FLUKE will appear in the display) about every 64 seconds.
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Figure 7A-1. LED Test Sequence
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7A-21. Operation
7A-22. Use the following procedure to select Test #4 of Math Program #1:
1. Push SHIFT so that the LED is on. The 8520A will display:
“?” NMBR
2. Select Math Program #1 as follows:
Push 1. The 8520A will display:
1 NMBR
Push PROGRAM SELECTION. The 8520A will display:
1 = TEST
for about 1 second, then will display:
“” TEST
3. Select TEST #4 as follows:
Push 4. The 8520A will display:
4 TEST

Push PROGRAM DATA. The 8520A will display a seemingly random pattern
with:

FLUKE
repeated about every 64 seconds.

4. To exit Test #4, push any key.
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Section 7B
Math Program #2 — ZERO

7B-1. INTRODUCTION

7B-2. Math Program #2 ZEROs the 8520A display to a programmed offset. The
program can only be used in the VDC, (2 WIRE, Q4 WIRE, and nS measurement
functions. The primary intent of Math Program #2 is to allow the 8520A to remove the
effects of offsets such as test lead resistance from the displayed measurement value.

7B-3. AS Table 7B-1 show, there are two separate storage locations for offsets: dc volts
zero (DZRO) and ohms zero (OZRO). If the 8520A is in VDC before Math Program #2 is
selected, the offset will be stored in the DZR O math register. If any of the three resistance
measurement functions are selected before Math Program #2 is selected, the offset will be
stored in the OZR O math register. If the instrument is in any other measurement function
when Math Program #2 is selected, the instrument will display an error message and will
not go into the math program. After Math Program #2 has been selected, pushing
PROGRAMS IN USE/OFF so that the LED is on will result in the stored offset being
subtracted from the measurment data and the difference being displayed. For example, if
1V is in DZRO and the 8520A is connected to an 11V dc source, +10.000 will be
displayed. Table 7B-1 lists the registers for Math Program #2.

Table 7B-1. Math Program #2 Registers

Z = Offset
1

REGISTER| RIGHT DEFAULT
DESCRIPTION F
NUMBER | DISPLAY ORMULA VALUE
r2.0 none Measured value less the offset 1-Z
r2.1 DZRO VDC zero offset (same for any Z
range)
r2.2 OZRO Q2 WIRE, 24 WIRE, and nS 4 0
zero offset (same for any range)
where I=Input to the 8520A

NOTE

When using the OZRO portion of Math Program #2, be sure that the value
stored as zero reference was taken using the same measurment function that is

8520A
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consequences of not following procedure is: if.01 was stored for leads
resistance as OZ RO using the )2 WIRE function and then Math Program #2 is
enabled (PROGRAMS IN USE/OFF LED on) with the nS measurement
function selected, the stored OZRO is now interpreted by the 8520A as being
.01 nS the equivalent of 100 M Ohms of resistance). This value is seven orders of
magnitude larger than the measurement, so the result will appear to be an
error.

7B-4. OPERATION

NOTE

If the zero offset register contain any value but zero, the actual display of your
8520A may differ from the display described in the following examples.

7B-5. The procedures for storing zero offsets are the same for DZRO and OZRO, so the
procedures below will describe both at the same time. You can either store an arbitrary
number (for example to subtract a known dc offset from voltage measurements) or you
can store an offset measured by the 8520A. The first of the following procedures tells how

to store an arbitrary zero offset and the second procedure tells how to store a measured
zero offset.

7B-6. Storing an Arbitrary Offset

7B-7. Use the following procedure to store an arbitrary value for a zero offset:
1. Select the desired measurement function (VDC, 02 WIRE, Q4 WIRE, or nS).
2. Select Math Problem #2 as follows:
Push SHIFT so that the LED is on. The 8520A will display:
“?” NMBR
Push 2. The 8520A will display:
2 NMBR

Push PROGRAM SELECTION. The 8520A will display:

2 =7ZERO
for about 1 second, then:
r2.1 = DZRO (if VDC was selected)

or

r2.2‘= OZRO (if 02 WIRE, Q4 WIRE, or nS was selected)
will flash through the display, then the 8520A will display:
+.00000 DZRO (if VDC was selected)

or

+.00000 OZRO (if Q2 WIRE, Q4 WIRE, or nS was selected)
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3. Enter the arbitrary offset as follows:
For example, enter an arbitrary offset of +1V using the data keyboard.
Push 1. The 8520A will qisplay:

1 DZRO

Push PROGRAM DATA. The 8520A will return to the multimeter mode (SHIFT
LED off).

7B-8. Storing a Measured Offset
7B-9. Use the following procedure to store a measured offset.

1. Set up the 8520A to make the type of measurements desired. For example, to
zero the test lead resistance from ()2 WIRE measurement, select the Q2 WIRE
function, AUTOranging, etc., and short the two test leads together.

2. Select Math Problem #2 as follows:

Push SHIFT so that the LED is on. The 8520A will display:
“?” NMBR

Push 2. The 8520A will display:
2 NMBR

Push PROGRAM SELECTION. The 8520A will display:
2=ZERO

for about 1 second then:

12.2 = OZRO

will flash through the display (if VDC had been selected, r2.1 = DZRO would have
flashed through the display) then:

+.00000 OZRO
will remain in the display.

3. Have the 8520A take one reading of test lead resistance and store that value as
OZRO as follows:

Push MANUAL TRIGGER. The 8520A will take one reading to use as OZRO.
Assuming the test leads resistance is 1 ohm, the 8520A would display:

+1.0000 Ohm

If this reading is not satisfactory, continue to push MANUAL TRIGGER. Until a
satisfactory value is displayed.

Push PROGRAM DATA. The 8520A will store the reading as OZRO and return to
the multimeter mode.
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Section 7C
Math Program #3 — XREF

7C-1. INTRODUCTION

7C-2. Math Program #3 computes the ratio of an unknown signal applied to the input
of the 8520A to a reference voltage applied tothe EXTERNAL REFERENCE terminals
on the rear panel. When Math Program #3 is used (PROGRAMS IN USE/OFF LED

on), the ratio is displayed.

7C-3. The potentials applied to the rear panel EXTERNAL REFERENCE terminals
have the following limits:

1. The difference between the two potentials must be greater than 0.5V dc. If the
difference is less than +0.5V dc, the 8520A will display the under range error

message:

ur VXRF

2. Each potential must be less than +16.5V dc and greater than -16.5V dc with
respect to the low input terminal. If either potentialis outside these limits, the 8520A
will display the over range error message:

or VXRF
7C-4. Table 7C-1 lists the registers for Math Program #3. The Math Program Section

presented general operating procedures for math programs. The procedures that follow
are specific to Math Program #3.

Table 7C-1. Math Program #3 Registers

REGISTER| RIGHT DESCRIPTION FORMULA DEFAULT
NUMBER | DISPLAY VALUE
r3.0 none External Reference Ratio Input 0

XH-XL
r3.1 VXRF External Reference Voltage XH-XL
r3.2 XRFH External Reference High Input XH
r3.3 XRFL External Reference Low Input XL

8520A
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7C-5. OPERATION

7C-6. The following procedure and example describe how to use Math Program #3 to
make ratio measurements using the 8520A.

1. REFERENCE terminals. For the example, assume the external reference

voltage is +10.00V dc with the low input terminal and the low EXTERNAL
REFERENCE terminal are both at 0V dc or at GND.

2. Set the 8520A up for the measurement desired. For example, select VDC, 100V
range.
3. Select Math Program #3 as follows:
Push SHIFT so that the LED is on. The 8520A will display:
“?” NMBR
Push 3. The 8520A will display:
3 NMBR
Push PROGRAM SELECTION. The 8520A will display:
3= XREF(_
for about 1 second, then the 8520A will return to the multimeter mode.
4. Apply an input of 90V dc to the 8520A input. The 8520A will display:
90.000 VDC

5. Push PROGRAMS IN USE/OFF so that the LED is on. The 8520A will
display:

+9.0000

or 90V dc/ 10V dc.
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Section 7D
Math Program #4
OFFSET, SCALE, RATIO (OSR)

7D-1. INTRODUCTION

7D-2. Math Program #4 subtracts a preprogrammed offset (OFST) from the 8520A
input, multiplies the difference by a scale factor (SCAL), and divides the product by a
ratio factor (RATO) or

(Input - OFST) SCAL
RATO

8520A display =

7D-3. The default values for OFST = 0 and for SCAL and RATO = 1, so using Math
Program #4 with the default values programmed will not create any difference between
the actual value of the input and the displayed value.

7D-4. Table 7D-1 lists the registers for Math Program #4. The Math Program
Operation Section describes general operating procedures for the math programs.

Table 7D-1. Math Program #4 Registers

REGISTER| RIGHT DESCRIPTION FORMULA DEFAULT
NUMBER | DISPLAY VALUE
r4.0 none (1-0)S 0
R
r4.1 OFST Offset (0] 0
r4.2 SCAL Scale S +1.00000
r4.3 RATO Ratio R +1.00000
where | =| Input to the 113520A

7D-5. OPERATION

7D-6. Use the following procedure to select and set-up Math program #4. As an
example, the following will be programmed: OFST =5V dc, SCAL =2,and RATO =4.

1. Select Math Problem #4 as follows:
Push SHIFT so that the LED is on. The 8520A will display:

“”” NMBR

8520A
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Push 4. The 8520A will display:
4 NMBR
Push PROGRAM SELECTION. The 8520A will display:
4 = OSR
for about | second, then display:
r4.1 = OFST
for 1 second, then display:

+.00000 OFST

2. Program the new offset as follows:
Push 5. The 8520A will display:
5 OFST
Push PROGRAM DATA. The 8520A will store the offset and then display:
4.2 = SCAL
for 1 second, then display:

+1.00000 SCAL

3. Program the new scale factor as follows:
Push 2. The 8520A will display:
2 SCAL
Push PROGRAM DATA. The 8520A will store the scale factor then display:
r4.3 = RATO
for 1 second, then display:

+1.00000 RATO

4. Program the new ratio as follows:
Push 4. The 8520A will display:
4 RATO

Push PROGRAM DATA. The 8520A will store the ratio and return to the
multimeter mode.

7D-2
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5. Verify operation of Math Program #4 as follows:

a. Select the VDC function, AUTOranging and apply +15V dc to the 8520A
input. The 8520A will display:

+15.0000 VDC

b. Push the PROGRAMS IN USE/OFF control so that the LED is on. The
8520A will display:

+5.0000

c. Verify the 8520A display by performing the math manually.

(Input - OFST) SCAL
RATO

8520A display =

. (+15V dc - 5V dc)2
4

_ (10V de)2
4

20V dc
-4

=5V dc

7D-3/7D-4



Section 7E
Math Program #5 — APCT

7E-1. INTRODUCTION

7E-2. Math Program #5 computes the percent difference between the unknown 8520A
input and a preprogrammed nominal value. When Math Program #5 is in use
(PROGRAMS IN USE/OFF LED on), the 8520A displays the computed percentage of
difference. That is, the 8520A will display:

100(measured value - nominal value)
nominal value

7E-3. Math Program #5 allows the operator to program any nominal value. The
registers for math program #5 are listed in Table 7E-1. The math program operation
section presents general math program operation procedures.

Table 7E-1. Math Program #5 Registers

REGISTER RIGHT DEFAULT
NUMBER | DISPLAY DESCRIPTION FORMULA VALUE
r5.0 APCT Percent difference (I-N) 100 0
N
r5.1 NOM Nominal value N 0

7E-4. OPERATION

7E-5. Use the following procedure to select Math Program #5 and program the nominal
value. For an example, the procedure will program a nominal value of 100 ohms.

1. Select Math Problem #5 as follows:

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

“”” NMBR

Push 5. The 8520A will display:

5 NMBR

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

5= 4PCT
for about 1 second, then display:
r5.1 = NOM
for about 1 second, then display:
+.00000 NOM

2. Program the nominal value manually as follows: (Use the procedures in the
Math Program Operation Section either to use a reading stored in burst memory, or
to take and use a measurement reading for nominal value).
Push I,then 0, then 0. The 8520A will display:

100 NOM
Push PROGRAM DATA. The 8520A will return to the multimeter mode.

3. Check the function of the math program as follows:

a. Set-up the 8520A for 2-wire resistance measurements and place 10 ohms of
resistance across the 8520A input. The 8520A will display:

10.0000 Ohm

b. Push PROGRAMS IN USE/OFF so that the LED is on. The 8520A will
display:

-90.000 PCT

indicating that the difference between the measured resistance and the nominal
value is 90% less than the nominal value.

c. Place 110 ohms across the 8520A input. The 8520A will display:
+10.000 PCT

indicating that the input is 10% greater than the nominal value.



Section 7F
Math Program #6 — PEAKS

7F-1. INTRODUCTION

7F-2. Math Program #6 measures and stores the highest and lowest values of the input
signal in a set of readings (the peaks) and computes the algebraic peak-to-peak value.
Once a set of readings has been processed by Math Program #6, it is necessary to
manually retrieve the high peak, low peak, and peak-to-peak values. To prepare the
8520A for processing another set of readings, push RESET once. The Math Program
Operation Section describes general procedures for Math Program Operation. Table
7F-1 lists the registers for Math Program #6.

Table 7F-1. Math Program #6 Registers

RNEL?“IASB.I-EERR D?;:::Y DESCRIPTION FORMULA Df/:t:j:.r
r6.0 none Input | 0
r6.1 HIPK High Peak Input H=1iflI>H -1 E+18
r6.2 LOPK Low Peak Input L=1ifI<L +1 E+18
r6.3 PKPK Peak-to-Peak H-L 0

7F-3. OPERATION

7F-4. There are three procedures for operating Math Program #6: Selecting Math
Program #6, Implementing Math Program #6, and Displaying the Results of Math

Program #6.
7F-5. Selecting Math Program #6
7F-6. Use the following procedure to select Math Program #6:
Push SHIFT so that the LED is on. The 8520A will display:
“?” NMBR

Push 6. The 8520A will display:
6 NMBR

8520A
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Push PROGRAM SELECTION. The 8520A will display:
6 = PEAK
for about 1 second, then return to the multimeter mode.
7F-7. Implementing Math Program #6
7F-8. Math Program #6 can be exercised on data as it is being measured or on data that
has been stored in burst memory. To implement Math Program #6, select the program

using the preceeding procedure then push PROGRAMS IN USE/OFF so that the LED
is on.

7F-9. Displaying the Results of Math Program #6
7F-10. After Math Program #6 has been used to process a series of readings, use the
following procedure to display the results. Assume that the high measurement was +5.5V
and that the low measurement was -4.5V.
1. Push SHIFT so that the LED is on. The 8520A will display:
“”” NMBR

2. Push 6, then ., then 1, (mathregister number 6.1 is the HI Peak). The 8520A will
display:

6.1 NMBR
3. Push PROGRAM SELECTION. The 8520A will display:
r6.1 = HIPK
for 1 second, then:
+5.5000 HIPK
4. Push PROGRAM DATA. The 8520A will display:
r6.2 = LOPK
for 1 second, then:
-4.5000 LOPK
5. Push PROGRAM DATA. The 8520A will display:
r6.3 = PKPK
for 1 second, then:
+10.0000 PKPK

6. Push PROGRAM DATA. The 8520A will return to the multimeter mode.



Section 7G
Math Program #7 — LIMITS

7G-1. INTRODUCTION

7G-2. Math Program #7 examines each reading to determine whether or not the value
lies within a preprogrammed set of limits. As each reading is processed by the program,
the 8520A will display that the reading passed (was between the preprogrammed limits),
was low, or was high. The program accumulates a count on the number of high readings,
the number of low readings, the number of readings that passed, and the total number of
readings taken (NTTL). The program can either process readings as they are taken or
after they have been stored in burst memory. After the readings have been processed, it is
necessary to manually retrieve the accumulated results. To prepare the 8520A for
processing another series of readings, push RESET once. Table 7G-1 lists the registers of
Math Program #7. The Math Program Operation Section presents general procedures
for operating math programs.

7G-3. OPERATION

7G-4. There are three procedures: Selecting Math Program #7, Implementing Math
Program #7, and Displaying the Results of Math Program #7.

Table 7G-1. Math Program #7 Registers

REGISTER| RIGHT DESCRIPTION FORMULA DEFAULT
NUMBER | DISPLAY VALUE
r7.0 Limits test on input Compare | to UL and LL
HIGH if IZUL, set NH=NH+1
LOW if IKLL, set NL=NL+1
PASS if LL<I<UL, set NP=NP+1
r7.1 ULMT Upper Limt UL
r7.2 LLMT Lower Limit LL
r7.3 N HI Number of High NH
Readings
r7.4 N LO Number of Low NL 0
Readings
r7.5 NPAS Number of readings NP 0
that passed
r7.6 NTTL Total Number of 0
Readings

8520A
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7G-5. Selecting Math Program #7

7G-6. Select Math Program #7 as follows. As an example, program the upper limit as
43V and the lower limit as -3V.

1. Push SHIFT so that the LED is on. The 8520A will display:
“?”” NMBR
2. Push 7. The 8520A will display:
7 NMBR
3. Push PROGRAM SELECTION. The 8520A will display:
= LIM
for about 1 second, then display:
7.1 = ULMT
for 1 second, then:
+.0000 ULMT
4. Enter the upper limit as follows:
Push 3. The 8520A will display:
3 ULMT
Push PROGRAM DATA. The 8520A will display:
17.2 = LLMT
for 1 second, then:
+.00000 LLMT
5. Enter the lower limit as follows:
Push = then 3. The 8520A will display:
-3 LLMT
Push PROGRAM DATA. The 8520A will return to the multimeter mode.
7G-7. Implementing Math Program #7
7G-8. Implementing Math Program #7 by pushing PROGRAM IN USE/OFF so that
the LED is on. Remember that the TRIGGER and BURST controls can be used to take a

specific number of readings or take readings at a specific point in time after a trigger has
occured.
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7G-9. Displaying the Results of Math Program #7

7G-10. Use the following procedure to display the results of Math Program #7. For an
example, assume that 20 readings are taken and that 5 readings are high and 4 are low.

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

“?”” NMBR
2. Display the number of high readings by selecting register 7.3 as follows:
Push 7, then ., then 3. The 8520A will display:

7.3 NMBR
Push PROGRAM SELECTION. The 8520A will display:

17.3 = N HI
for 1 second, then display:

5 N HI

3. Display the number of low readings by pushing PROGRAM DATA. The
8520A will display:

7.4 =NLO
for 1 second, then display:
4 NLO

4. Display the number of readings that passed by pushing PROGRAM DATA.
The 8520A will display:

7.5 = NPAS
for 1 second, then display:
11 NPAS

5. Display the total number of readings by pushing PROGRAM DATA. The
8520A will display:

r7.6 = NTTL

for 1 second, then display:
20 NTTL

6. Push PROGRAM DATA. The 8520A will return to the multimeter mode.
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Section 7H
Math Program #8 — STATISTICS

7H-1. INTRODUCTION

7H-2. Math Program #8 computes the mean variance, and standard deviation of a
series of readings either as the readings are taken or after the readings are stored (burst). If
the program is used to process a series of readings as the readings are taken, the
computations will include all readings after the program is enabled (PROGRAMS IN
USE/OFF) or since the program was initialized (RESET). All computations except
variance use standard formulas. Variance takes into account an initial value called BIAS.

The 8520A will store the first readiing in the sequence as BIAS. The use of BIAS provides

improved computational accuracy for certain cases of small variance. The results of the
computations must be retrieved manually -- they are not automatically displayed (use the
procedure for looking at a Math Register that was presented earlier in the Display Option
Register portion of Section 7 to continuously display a result of computations). Other
statistical data is also available such as the sum of the squares of the readings, the sum of
the differences, etc. Table 7H-1 lists all of math registers for Math Program #8. The Math
Program Operation Section presents general procedures for: selecting math programs,
stacking math programs, entering measurment directly, entering measurement data
stored in Burst Memory, looking at a math register (program stops), using the Display
Option Register (monitor a math register without stopping the program), and
implementing the math program(s) selected. The procedures that follow are specific to
Math Program #8.

7H-3. OPERATION
7H-4. There are three procedures for operating Math Program #8: Selecting Math

Program #8, Implementing Math Program #8, and Displaying the Results of Math
Program #8 Computations.

7H-5. Selecting Math Program #8
7H-6. Select Math Problem #8 as follows:
1. Push SHIFT so that the LED is on. The 8520A will display:
“”” NMBR
2. Push 8. The 8520A will display:

8 NMBR

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

8 = STAT

for about 1 second, then return to the multimeter mode (SHIFT LED off).

Table 7H-1. Math Program #8 Registers

REGISTER RIGHT DEFAULT
NUMBER | DISPLAY DESCRIPTION FORMULA VALUE
r8.0 none Input I 0
r8.1 NUM Number of Inputs n
(readings)
1 n
r8.2 AVE Average Y Z : li 0
|=
r8.3 STDV Standard Deviation Vo2 0
1 (<0 11
. 2 |2
r8.4 VAR | Variance ;_-1{2=1(1| b2~ [Z.= (||-b)] } 0
n
r8.5 SUM | Sum of the Inputs > 0
i=1
n
r8.6 SMSQ Sum of the Squares Z (li-b)? 0
i=1
r8.7 BIAS First Input (1) b 0
after RESET
r8.8 DIF Difference between I—b 0
Input
n
r8.9 SDIF | Sum of the > (ib) 0
Difference i=1
7H-7. Implementing Math Program #8

7TH-8.

To implement the math program, push PROGRAMS IN USE/OFF so that the

LED is on. To disable the program, push PROGRAMS IN USE/OFF so that the LED is

off.

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

7H-10. Display the data (starting at math register 8.1) as follows:

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

“?”” NMBR



2. Push 8§, then ., then 1. The 8520A will display:

8.1 NMBR

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

8.1 = NUM

for about 1 second, then the 8520A will display the number of readings taken.

4. The PROGRAM DATA control is used to retrieve the rest of the data as

follows:
PUSH

PROGRAM DATA

PROGRAM DATA

PROGRAM DATA

PROGRAM DATA

PROGRAM DATA

PROGRAM DATA

PROGRAM DATA

PROGRAM DATA

PROGRAM DATA

LEFT DISPLAY

r8.2 =
Average of the Readings

8.3 =
Standard Deviation

r8.4 =
Variance

r8.5 =
Sum of the Readings

r8.6 =
Sum of the squares

r8.7 =
Bias

r8.8 =
Reading minus Bias

r8.9 =
Sum of the Differences

RIGHT DISPLAY

AVG for 1 second
AVG

STDV for 1 second
STDV

VAR for 1 second
VAR

SUM for 1 second
SUM

SMSQ for 1 second
SMSQ

BIAS for 1 second
BIAS

DIF for 1 second
DIF

SDIF for 1 second
SDIF

The 8520A will return to the multimeter mode

(SHIFT LED off).

8520A
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Section 7I

Math Program #9
Low Frequency AC RMS Voltage

71-1. INTRODUCTION

71-2.  Math Program #9 displays a running computation of the rms value of all readings
taken after the program is enabled (PROGRAMS IN USE/OFF) or since the program
was initilized (RESET). This allows the rms values of low frequency ac signals (0.1 Hzto
10 Hz, typically) to be measured accurately. Before Math Program #9 can be properly
implemented, the 8520A must be set up as follows:

function VvDC

range any fixed range -- must not be in AUTO
reading rate greater than 5 times the input frequency
filter 5 mSEC

The maximum number of readings is limited to twenty readings per second with line
synchronous operation and slightly higher with asynchronous operation. Therefore, only
signals with frequency up to 4 Hz can be measured directly (reading rate =5 X 4 Hz =
20/sec which is the maximum reading rate). Frequencies greater than 4 Hz (and 10 Hz or
less) must be captured in burst memory and then read out at a slower reading rate as
required by Math Program #9. To start the rms computation again, push RESET once.
Table 71I-1 lists all the registers for Math Program #9. The Math Program Operation
Section presents general procedures for: selecting math programs, stacking math
programs, entering measurement directly, entering measurement data stored in burst
memory, looking at a math register (program stops), using the Display Option Register
(monitor a math register without stopping the program), and implementing the math
program(s) selected. The procedure that follow are specific to Math Program #9.

71-3. OPERATION

71-4. There are four procedures: Selecting Math Program #9, Implementing Math
Program #9, Displaying Data Stored in Math Memory, and Initializing the RMS Value.

71-5. Selecting Math Program #9
71-6. Select Math Problem #9 as follows:
1. Push SHIFT so that the LED is on. The 8520A will display:
“?”” NMBR
2. Push 9. The 8520A will display:
9 NMBR

8520A
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Table 71-1. Math Program #9 Register

REGISTER| RIGHT DEFUALT
NUMBER | DISPLAY DESCRIPTION FORMULA VALUE
r9.0 LFAC filtered LFAC V3, /32 0

where V is the contents of r9.4
r9.1 NUM number of Inputs n 0
(readings)
n
r9.2 SMSQ | Sum of the Squares > 0
i=1
1 &
- 2
r9.3 ACLF | RMS value (LFAC) N Z 1|. 0
':
r9.4 RSUM Filter Summing V; = sum of the last i consecutive 0
values of r9.3i=1,2,...32; then
back to 1,2,...32; etc.

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

for about I second after the control is released, then return to the multimeter mode
(SHIFT LED off).

71-7. Implementing Math Program #9

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

1. Assuming that the program has been selected as just described, and the
frequency of the input signal is 4 Hz or less, set-up the 8520A as follows:

function VDC

range any fixed range -- must not be in AUTO
reading rate greater than 5 times the input frequency
filter 5 mSEC

then push PROGRAMS IN USE/OFF so that the LED is on. The results of the
running rms computation will be automatically displayed.

2. Assume that the program has been selected and the readings have been captured
in burst memory (see the Operation Section), process the contents of burst memory
using Math Program #9 as follows:

a. Push SHIFT so the LED is on.

b. Push PROGRAMS IN USE/OFF so the LED is on.

c. Select the portion of burst memory to be scanned using the procedure
presented in the Operation Section.

d. The 8520A display is the rms value of the readings scanned.
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71-9. Displaying Data Stored in Math Registers
71-10. Manually retrieve data from the registers of Math Program #9 as follows:
1. Push SHIFT so that the LED is on. The 8520A will display:
“7” NMBR
2. Push 9, then, then 0. The 8520A will display:
9.0 NMBR
3. Push PROGRAM SELECTION. The 8520A will display:
9.0 = LFAC
for about 1 second after the control is released, then:
The rms value LFAC

4. Retrieve the rest of the data using PROGRAM DATA as follows:

PUSH LEFT DISPLAY RIGHT
DISPLAY

PROGRAM DATA 9.1 = NUM for 1 second, then
Number of readings NUM

PROGRAM DATA 9.2 = SMSQ for 1 second, then
Sum of the squares SMSQ
of the readings

PROGRAM DATA 9.3 = ACLF for 1 second, then
Unfiltered ACLF

PROGRAM DATA 9.4 = RSUM for 1 second, then
Filter summing RSUM

PROGRAM DATA The 8520A will return to the multimeter mode

(SHIFT LED off).

71-3/71-4



Section 7J
Math Program #10 — dB Ratio

7J-1. INTRODUCTION
NOTE

For purposes of explanation throughout Math Program #10 it is
understood that:

V' is the unknown voltage input to the 8520A
Vr is the reference voltage

Pr is the reference power

Ri is the input resistance

RL is the load resistance.

7J-2. Math Program #10 can compute and display dB, dBm, or dBV. As Table 7J-1
shows, the initial value of all programmable constants for Math Program #10 is 1.0. The
type of dB computation performed is determined by which of these constants are
programmed to a different-value.

7J-3. dB can be computed two ways: using a voltage reference or using a power
reference. To compute dB transducer power gain, Vr, Ri, and RL must be programmed.
The formula used for this method is dB = 10 log(V2/Vr2?)(Ri/RL).

7J-4. To compute dBm, program Prand RL. The formulaisdBm =10 log(V2/RL)/Pr

7J-5. To compute dBV, program Vr. The formula used for this method isdBV =20 log
(V/Vr).

7J-6. The Math Program Operation section presents general procedures for: selecting
math programs, stacking math programs, entering measurement data directly, entering
measurement data stored in burst memory, looking at a math register (program stops),
using the Display Option Register (monitor a math register without stopping the
program), and implementing the math program(s) selected. The procedures that follow
are specific to Math Program #10.

7J-7. OPERATION

7J-8. Four procedures are presented below: Selecting dB Computations of Transducer
Power Gain, Selecting dBm Computations, Selecting dBV Computations, and Imple-
menting Math Program #10.

8520A
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Table 7J-1. Math Program #10 Registers

ey D':S'SE'JY DESCRIPTION FORMULA g
r10.0 dB Computed dB,dBm, 20log (1/Vr)+10log (Ri/PrRL) 0
dBV
r10.1 Vr Reference Voltage Vr 1.0
r10.2 Ri Input Resistance Ri 1.0
r10.3 RL Load Resistance RL 1.0
r10.4 Pr Reference Power Pr 1.0

7J-9. Selecting dB. Computations with a Voltage Reference

NOTE

For example, suppose the reference voltage is +5V dc, input resistance is 50

ohms, and the load resistance is 75 ohms.

. 7J-10. Select dB computations with a voltage reference as follows:

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

“?” NMBR
2. Push 1, then 0. The 8520A will display:
10 NMBR

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

10 =dB
for 1 second after the control is released, then:
rl0.1 = Vr
for 1 second, then:
+1.00000 Vr
4. Enter the reference voltage value as follows:
a. Push 5. The 8520A will display:
5Vr

b. Push PROGRAM DATA. The 8520A will display:

r10.2 = Ri
for 1 second after the control is released, then:
+1.00000 Ri

5. Enter the input resistance as follows:
a. Push 5, then 0. The 8520A will display:

50 Ri
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b. Push PROGRAM DATA. The 8520A will display:
rl0.3 =RL
for 1 second after the control is released, then:

+1.00000 RL

6. Enter the load resistance as follows:
a. Push 7, then 5. The 8520A will display:
75 RL
b. Push PROGRAM DATA. The 8520A will display:
rl0.4 = Pr
for 1 second after the control is released, then

+1.00000 Pr

7. Reference power must remain 1, so push PROGRAM DATA. The 8520A will
return to the multimeter mode (SHIFT LED off).

7J-11. Selecting dBm Computations
NOTE
For example, suppose the reference is | mW and the load resistance is 50 ohms.
7J-12. Select dBm computations as follows:
1. Push SHIFT so that the LED is on. The 8520A will display:

“?” NMBR

2. Push I, then 0. The 8520A will display:
10 NMBR

3. Push PROGRAM SELECTION. The 8520A will display:
10 =dB
for about 1 second after the control is released, then:
rl0.1 = Vr

for 1 second, then:

+1.00000 Vr
7J-3
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4. Vr must remain +1, so push PROGRAM DATA. The 8520A will display:
r10.2 = Ri
for 1 second, then:
+1.00000 Ri
5. Ri must remain +1, so push PROGRAM DATA. The 8520A will display:
r10.3 = RL
for 1 second, then:
+1.00000 RL
6. Program the new RL as follows:
a. Push 5, then 0. The 8520A will display:
50 RL
b. Push PROGRAM DATA. The 8520A will display:
r10.4 = Pr
for 1 second, then:
+1.00000 Pr
7. Program the new reference power as follows:
a. Push I, then EXP, then =, then 3. The 8520A will display:
1 E-03
b. Push PROGRAM DATA. The 8520A will exit the math program.

7J-13. Selecting dBV Computation
NOTFE
For example, suppose that the reference voltage is +5V.
7J-14. Select dBV computations as follows:
1. Push SHIFT so that the LED is on. The 8520A will display:
“ NMBR
2. Push 1, then 0. The 8520A will display:

10 NMBR
7J-4



3. Push PROGRAM SELECTION. The 8520A will display:
10 =dB
for about 1 second after the control is released, then:
rl0.1 = Vr
for 1 second, then:
+1.00000 Vr
4. Program the new voltage reference as follows:
a. Push 5. The 8520A will display:
+5 Vr
b. Push PROGRAM DATA. The 8520A will display:
r10.2 = Ri
for 1 second, then:

+1.00000 Ri

5. Use the PROGRAM DATA control to sequence through the remaining
constants to make sure that they are +1.0. The 8520A will return to the multimeter

mode (SHIFT LED off).
7J-15. Implementing Math Program #10

7J-16. To implement Math Program #10, push PROGRAMS IN USE/OFF so the

LED is on. To make another dB measurement apply another input.

8520A
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Section 7K
Math Program #11
RTD Temperature Conversion

7K-1. INTRODUCTION

7K-2. Math Program #11 computes and displays (in degrees Celsius) the temperature
equivilant to the resistance of a resistance temperature detector (RTD) connected to the
input of the 8520A. The equivalent temperature in degrees Kelvin and in degrees
Fahrenheit is also computed. Both are available but you must either use the Display
Option Register or manually retrieve the data from the Math Registers. The instrument
automatically loads alpha, beta, and delta parameters (see Table 7K-1) for the most
common type RTD, but the operator has the option of loading parameters specific to his
RTD. Each time the RTD is used, it is recommended that ice point reference be used with
the 8520A and the RTD to store the proper RO (This procedure will be described in the
procedures that follow). Four wire resistance measurements are recommended for
maximum accuracy but three and two wire measurements can be made. The readings
must be taken on the proper resistance range for the RTD (for example, ifa 100Q RTD is
used, manually select the 1000 Ohm range) to insure that the measurments are made on
the range that will create the least amount of current flow. Minimizing the current flow
minimizes the heating caused by thermal currents in the RTD. Minimizing the heating
minimizes the measurement error. The Math Program Operation Section presents
general procedures for: selecting math programs, stacking math programs, entering
measurement directly, entering measurement data stored in burst memory, looking at a
math register (program stops), using the Display Option Register (monitor a math
register without stopping the program) and implementing the math program(s) selected.
Figure 7K-1 shows the approximate melting temperatures of some important metals.

7K-3. RTD THERMOMETRY
7K-4. Introduction

7K-5. The following paragraphs provide general information about RTD devices.

7K-6. Principle of RTD

7K-7. Resistance Temperature Detectors (RTD) are based on the principle that the
conductivity of a metal changes in a predictable manner as it’s temperature changes.
RTDs are used in applications where accuracy is required. For example, the
International Practical Temperature Scale is based on precision platinum RTDs.

7K-8. RTD Parameters
7K-9. Four parameters are used in describing RTDs: RO, Alpha, Delta, and Beta.

RO is the resistance of the RTD at 0°C.

8520A
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Alpha is a constant which approximates the slope of the temperature/ resistance
curve from 0°C to 100°C. In platinum RTDs, the Alpha value is the guide to the
purity of the metal in the RTD. The higher the Alpha the higher the purity of the
platinum. The purity is not indicative of accuracy. For consistent, accurate RTDs it
is best to have the amount of impurity controlled to a consistent level. Alphaisalsoa
guide to linearity.

Delta is a constant used in the mathematical description of the
temperature/ resistance curve above 100°C.

Beta is a constant used in the mathematical description of the
temperature/ resistance curve for -183°C to 0°C. :

Table 7K-1. Math Program #11 Register

REGISTER| RIGHT DEFAULT
NUMBER | DispLAY | DESCRIPTION FORMULA VALUE
r11.0 °c RTD Degrees T 0

Celsius
r11.1 °K RTD Degrees T+273.15 0
Kelvin
r11.2 °F RTD Degrees 1.8T+32 0
Fahrenheit
r11.3 RO RTD resistance at RO 100
0 Degrees Cesius
f1.4 ALPH | ALPHA R100—R0 00385
100(RO)
At'—[(Rh/R0)—1]
r11.5 DELT DELTA » 1.45
A[(£/100)—1] [t'/100]
TI
1+A[TI=(D)TI (== —1)/100] —RI/RO
r11.6 BETA |BETA [T1—(D)T! (790 —1)/1001 -RV/ 1
Al (T1/100) —1] [TI1/100]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 O degrees Celsius
Th = Some high temperature calebration point. Typically the melting point of zinc or tin.
Rh = RTD resistance at Th.
Tl = Some low temperature calibration point. Typically the boiling point of O, or N,.
Rl = RTD resistance at TI.

7K-10. Circuitry
7K-11. WIRE CONFIGURATION

7K-12. Figure 7K-2 show three wire configurations for temperature measurements
using RTDs. The 4-wire configuration removes the effects of lead resistance, probe
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resistance, and ambient changes in lead resistance from the measured temperature. Use 4-
wire configuration for precision measurement. Use the 3-wire or 2-wire configuration for
applications where precision is not required or where lead resistance, probe resistance,
and ambient changes in lead resistance are not significant.

Oc OF
Tungsten. . . . . .. f °F )
3315 6000
E ............ Rhenium
Tantalum ... ... —
2760 =1 5000 .
Molybdenum . . . . E """""" Osmium
ot P Iridium
2203 |——14000
Chromium. . .. .. — |- E'::,dil::‘
e P in
Titanium. . . . ... = I Vanadium
Iron - - . ... 1648 | 3000 ......... Palladium
C?balt """" : ............ } Stainless
Nickel . .. .. ... I [ Steels
Beryllium . . . ... I
Manganese . . ... — } Cast Irons
Ul’anium ..... e B e ¢ o & o & & o s s = .
Copper- . . . . . 1093 2000 24 Karat
— arat
Silver. . .. ..... — 12 Karat Gold Alloys
Brasses! — 10 Karat
Magnesium . . ... — -+ - - Aluminum Silver
537 — 1000 Solders
Zinc .. ....... I [P
Lead . ... ... .. — . e Cadmium
Bismuth . 260 [— 500 Common
Tin ......... i R Solders
-18—Jo°F
Mercury . . . . ...

Figure 7K-1. Approximate Melting Temperatures of Some Important Metals
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V/ INPUT HI
€2 SOURCE HI

8520A

V/S€L INPUT LO RTD

£2 SOURCE LO

4 - WIRE CONFIGURATION

V/S2 INPUT HI D
£ SOURCE HI
8520A

RT
V/S2 INPUT LO D

€2 SOURCE LO

3 - WIRE CONFIGURATION

V/S INPUT HI
© SOURCE HI }
8520A RTD

V/ INPUT LO
€2 SOURCE LO }

2 - WIRE CONFIGURATION

Figure 7K-2. Wire Configuration
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7K-13. 8520A METHOD

7K-14. The 8520A uses the potentiometric method. The 8520A applies a constant
current through the RTD and measures the resulting voltage. Using this method, there is
no lead wire error when 4-wire RTDs are measured because no current flows in the leads.
2-wire and 3-wire measurement will have lead wire error caused by current flowing in the

leads. This can be eliminated at one point by calibrating the RTD being used with the
8520A.

7K-15. OPERATION
7K-16. Three operation procedures are presented below: Selecting Math Program #11,
Implementing Math Program #11, and Displaying Equivalent Degrees Kelvin and
Fahrenheit.
7K-17. Selecting Math Program #11
7K-18. Select Math Program #11 as follows:
1. Push SHIFT so that the LED is on. The 8520A will display:
“?” NMBR
2. Push I twice. The 8520A will display:
11 NMBR
3. Push PROGRAM SELECTION. The 8520A will display:
11 = RTD
for about 1 second after the control is released, then:
r11.3 = RO
for 1 second, then:

+100.000 RO

4. The 8520A is now ready forentry of RO, the resistance at 0 degrees Celsius. You
have the option of either using the stored value or using an ice point reference to
enter the most accurate value possible. If the stored value is acceptable, skip steps a
and b.

a. Place the RTD in an ice point environment.

b. Push MANUAL TRIGGER (the 8520A will take and display a reading).

c. Push PROGRAM DATA. The 8520A will display:

rl1.4 = ALPH

for 1 second, then:

+3.8500 E-03
7K-5
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5. You have the option of using either the stored value for ALPHA (+.00385) or
entering a new value. If the stored value is acceptable skip step a).

a. Suppose the ALPHA of your RTD (written on the probe) is +.00405, enter
the ALPHA using either standard or scientific notation. That is, either
sequentially push ., then 0, then 0, then 4, then 0, then 5, or sequentially push 4,
then ., then 0, then 5, then EXP, then &, then 3.

b. Push PROGRAM DATA. The 8520A will display:

r11.5 = DELT

for 1 second, then:

+1.45000 DELT

6. You have the option of either using the stored value for DELTA (+1.45) or
entering a new value. To enter the new DELTA, use the procedure just described for
entering ALPHA. Push PROGRAM DATA. The 8520A will display:

rl1.6 = BETA

for 1 second, then:
+110.000 E-03

7. You have the option of either using the stored value for BETA (+0.11) or
entering a new value. To enter the new BETA, use theprocedure just described for
entering ALPHA. Push PROGRAM DATA. The 8520A will exit the math

program mode.

7K-19. Implementing Math Program #11
7K-20. Implement Math Program #11

1. Set-up the 8520A for 4-wire resistance measurement, using the RTD (2 and 3
wire measurements can also be made). To maximize the accuracy of measurement
and minimize the self heating due to the current source to the 8520A, select the range
appropriate for the RTD. For example, select the 1000 ohm range for a 100 ohm

RTD.

2. Push PROGRAM IN USE/OFF so that the LED is on. The 8520A will display
the temperature of the RTD environment in degrees Celsius. For the equivalent
temperature in degrees Kelvin of Fahrenheit, see the following procedure.

7K-21. Displaying Equivalent Degrees Kelvin and Fahrenheit

7K-22. Display the equivalent temperature in degrees Kelvin and Fahrenheit either
using the Display Option Register or as follows:

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

2. Push 1 twice, then ., then 1. The 8520A will display:
11.1 NMBR

7K-6



3. Push PROGRAM SELECTION. The 8520A will display:
rll.1 =°K

for about 1 second, then the 8520A will display the equivalent temperature in
degrees Kelvin.

4. Push PROGRAM DATA. The 8520A will display:
r11.2 =°F

for 1 second, then the 8520A will display the equivalent temperature in degrees
Fahrenheit.

5. Push SHIFT so that the LED is off (the 8520A returns to the multimeter mode).

8520A
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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-150°C
Temperature Probe to measure and display temperature in degrees Celsius. The
equivalent temperature in degrees Kelvin and Fahrenheit is available but must either be
displayed using the Display Option Register or be manually retrieved from math
memory. This program cannot be stacked with math Program #1, #11, #13, or #14.
Measurements using the 80T-150 are made on the 100 mV range of the VDC function.
The Math Program Operation Section presents general procedures for: selecting math
programs, stacking math programs, entering measurement directly, entering
measurement data stored in burst memory, looking at a math register (program stops),
using the Display Option Register (monitor a math register without stopping the
program), and implementing the math program(s) selected. The procedures that follow
are specific to Math Program #12. Table 7L-1 lists all math registers for Math Program

#12.

7L-3. OPERATION

71-4. Three operation procedures are present below: Selecting Math Program #12,
Implementing Math Program #12, and Displaying Equivalent Degrees Kelvin and
Fahrenheit.

7L-5. Selecting Math Program #12
7L-6. Select Math Program #12 as follows:
1. Push SHIFT so that the LED is on. The 8520A will display:

“”” NMBR

Table 7L-1. Math Program #13 Registers

REGISTER RIGHT DEFAULT
DESCRIPTION FORMULA
NUMBER | DISPLAY VALUE
r12.0 °c Temperature “Celsius T = Input X 1000
r12.1 °K Temperature °Kelvin T+273.15
r12.2 °F Temperature 1.8T + 32
°Fahrenheit

8520A
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2. Push I, then 2. The 8520A will display:
12 NMBR

3. Push PROGRAM SELECTION. The 8520A will display:
12=JvC

for about I second, then the 8520A will return to the multimeter mode (SHIFT LED
off).

7L-7. Implementing Math Program #12

7L-8. Implement Math Program #12 as follows:
1. Select the VDC measurement function, 100 mV range.
2. Connect the 80T-150C to the input of the 8520A.
3. Push PROGRAM IN USE/OFF so that the LED is on. The 8520A will display
the temperature of the RTD environment in degrees Celsius. For the equivalent
temperature in degrees Kelvin or Fahrenheit, see the following procedure.

7L-9. Displaying Equivalent Degrees Kelvin and Fahrenheit

7L-10. Display the equivalent temperature in degrees Kelvin and Fahrenheit either
using the Display Option Register or as follows:

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

2. Push I, then 2, then ., then 1. The 8520A will display:
12.1 NMBR

3. Push PROGRAM SELECTION. The 8520A will display:
r12.1 =°K

for about 1 second, then the 8520A will display the Kelvin equivalent of the
measured temperature.

4. Push PROGRAM DATA. The 8520A will display:
r12.2 =°F

for 1 second, then the 8520A will display the Fahrenheit equivalent of the measured
temperature.

5. Push SHIFT so that the LED is off. The 8520A will return to VDC
measurement function and display the temperature in °C.



Section 7TM
Math Program #13
John Fluke 80T-150F Conversion

7M-1. INTRODUCTION

7M-2. Math Program #13 works in conjunction with the John Fluke 80T-150F
Temperature Probe to measure and display temperature in degrees Fahrenheit. The
equivalent temperature in degrees Kelvin and Celsius is available and can either be
displayed using the Display Option Register or be manually retrieved from math
registers. This program cannot be stacked with Math Program #1, #11, #12, or #14.
Temperatures below 200°F are measured on the 100V range of the VDC measurement
function. Temperatures 200°F and above are measured on the 1V range. The Math
Program Operation Section presents general procedures for: selecting math programs,
stacking math programs, entering measurement data directly, entering measurement
data stored in burst memor’s, looking at a math register (program stops), using the
Display Option Register (monitor a math register without stopping the program), and
implementing the math program(s) selected. The procedures that follow are specific to
Math Program #13. The Math Registers allocated to Math Program #13 are listed in
Table 7M-1.

7M-3. OPERATION

7M-4. Three operation procedures are presented below: Selecting Math Program #13,
Implementing Math Program #13, and Displaying Equivalent Degrees Kelvin and
Celsius.

7M-5. Selecting Math Program #13
7M-6. Select Math Program #13 as follows:
1. Push SHIFT so that the LED is on. The 8520A will display:

“”” NMBR

Table 7M-1. Math Program # 13 Registers

REGISTER RIGHT DEFAULT
NUMBER | DISPLAY DESCRIPTION FORMULA VALUE
r13.0 °F Temperature °Fahrenheit T = Input X 1000
r13.1 °c Temperature “Celsius 5/9 (T-32)
r13.2 °K Temperature °Kelvin T+273.15

8520A
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2. Push I, then 3. The 8520A will display:
13 NMBR

3. Push PROGRAM SELECTION. The 8520A will display:
13=JVF

for about 1 second, then the 8520A will return to the multimeter mode (SHIFT LED
off).

7M-7. Implementing Math Program #13
7M-8. Implement Math Program #13 as follows:

1. Select the VDC measurement function, 100 mV range to measure temperatures
below 200°F or 1V range to measure temperature 200°F and above.

2. Connect the 80T-150F to the input of the 8520A.

3. Push PROGRAM IN USE/OFF so that the LED is on. The 8520A will display
the temperature of the environment of the 80T-150F probe tip in degrees
Fahrenheit. For the equivalent temperature in degreesCelsius or Kelvin, see the
following procedure.

7M-9. Displaying Equivalent Degrees Celsius and Kelvin

7M-10. Display the equivalent temperature in degrees Celsius and Kelvin either by
using the Display Option Register or as follows:

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

2. Push 1, then 3, then ., then 1. The 8520A will display:
13.1 NMBR

3. Push PROGRAM SELECTION. The 8520A will display:
r13.1 =°C

for about 1 second, then the 8520A will display the Celsius equivalent of the
measured temperature.

4. Push PROGRAM DATA. The 8520A will display:
r13.2 =°K

for 1 second, then the 8520A will display the Kelvin equivalent of the measured
temperature.

5. Push SHIFT so that the LED is off. The 8520A will return to the VDC
measurement function, displaying the temperature in °F.



Section 7N
Math Program #14
Thermistor Linearization

7N-1. INTRODUCTION

7N-2. Math Program #14 converts the resistance of a thermistor to temperature in
degrees Celsius (on a linearized curve) and displays the results. The equivalent
temperature is available in degrees Kelvin and Fahreheit but must be manually retrieved.
This program cannot be stacked with Math Programs #1, #11, #12, and #13. For the
greatest accuracy, use 4 wire resistance measurement (2 and 3 wire measurements can be
made).

7N-3. The program uses four resistance-temperature characteristics of the thermistor:
A0, Al, A2, and A3. The default values which are automatically stored (see Table 7N-1)
match the nominal characteristics of the YSI 44007, Fenwall UUA35J1, Omega
UUA35J3, or equivalent over the range of -80°C to +150°C (-112°F to +302°F). The
characteristics of a calibrated thermistor or a different thermistor type can be substituted.
The math program computes temperature according to the following formula: 1/ T= A0
+Al(ln R) + A2(In R)2 +A3(In R)3, where T = temperature in degrees Celsuis and R =
resistance. For additonal information,contact your nearest John Fluke Sales
representative. The shipping and Service Information Section contains the address and
telephone number of each John Fluke Sales representative.

7N-4. The Math Program Operation Section presents general procedures for: selecting
math programs, stacking math programs, entering measurement data directly, entering
measurement data stored in burst memory, looking at a math register (program stops),
using the Display Option register (monitor a math register without stopping the
program), and implementing the math program(s) selected. The procedures that follow
are specific to Math Program #14. Table 7N-1 lists all Math Registers for Math Program

#14.
7N-5. THERMISTOR THERMOMETRY

7N-6. Thermistors are semiconductor devices whose resistance is a function of their
absolute temperature. Most applications use a region of thermistor operation where the
thermistor exhibits negative temperature characteristics. That is, if temperature increases
the resistance of the thermistor decreases and if temperature decreases, resistance
increases. The relationship between the temperature of a thermistor and the resistance of
a thermistor can be stated as:

R(T1)/R(T2) = eB (T2-T1)/TIT2

where R(T1) is the resistance at absolute temperature T1.
R(T2) is the resistance at absolute temperature T2.
e is the natural logarithm 2.718.
B is a constant which depends upon the thermistor material.

8520A
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Table 7N-1. Math Program #14 Registers

REGISTER| RIGHT DESCRIPTION FORMULA DEFAULT
NUMBER | DISPLAY VALUE
r14.0 °c Temp. °Celsius 1/T=A0+A1 InR+A2(InR)?
+A3(InR)® 0
r14.1 °K Temp. “Kelvin T+273.15
r14.2 °F Temp. °Fahrenheit | 1.8T+32 0
r14.3 A0 Constant AO AO0= —D1(X2)(X3)(X4)
—D2(X1)(X3)(X4)
—D3(X1)(X2)(X4)
—D4(X1)(X2)(X3) 1.282015 E-3
r14.4 A1l Constant A1 A1= D1[(X2)(X3)+(X2)(X4)
+(X3)(X4)]
+D2[(X1)(X3)+(X1)(X4)
+(X3)(X4)]
+D3[(X1)(X2)+(X1)(X4) |.2372517 E-3
+(X2)(X4)]
+D4[(X1)(X2)+(X1)(X3)
+(X2)(X3)]
r14.5 A2 Constant A2 A2= —D1(X2+X3+X4)
—D2(X1+X3+X4)
—D3(X1+X2+X4)
—D4(X14+X2+X3) —116.2073 E-09
14.6 A3 Constant A3 A3= D1+D2+D3+D4 96.82669 E-09

where D1= Y1/ (X1-X2)(X1-X3)(X1—X4)
D2= Y2/ (X2—X1)(X2—X3)(X2-X4)
D3= Y3/ (X3—X1)(X3—X2)(X3—X4)
D4= Y4/ (X4—X1){X4—X2)(X4—-X3)

Xn = InRn
Yn=1/(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 AQ, A1, 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




7N-7. Precision thermistor thermometry must take into consideration errors caused
by self-heating of the thermistor. The source current of the 8520A ohms range used to
measure the thermistor resistance will cause a power dissapation of

P=I2xR
Where P=Power dissapated in the thermistor

I=Measurement current

R=Resistance of the thermistor
The thermistor will thus stabilize at a temperature higher than the ambient being
measured. For general purpose use with the recommended devices it is sufficient to
allow the 8520A to autorange; for improved absolute accuracy at elevated temperatures
the 8520A ohms range may need to be fixed on the next higher range than that selected
by autorange.

7N-8. Circuitry

7N-9. Figure 7N-1 shows three wire configurations for temperature measurements
using thermistors. The 4-wire configuration removes the effects of lead resistance, probe
resistance, and ambient changes in lead resistance from the measured temperature. Use 4-
wire configuration for precision measurements. Use the 3-wire or 2-wire configuration
for applications where precision is not required or where lead resistance, probe resistance,
and ambient changes in lead resistance are not significant.

7N-10. 8520A Measurement Method

7N-11. The 8520A uses the potentiometric method. The 8520A applies a constant
current through the thermistor and measures the resulting voltage. Using this method,
there is no lead wire error when 4-wire thermistors are measured because no current flows
in the leads. 2-wire and 3-wire measurements will have lead wire error caused by current
flowing in the leads. This can be eliminated at one point by calibrating the thermistor
being used with the 8520A.

7N-12. OPERATION

7N-13. Three operation procedures are presented below: Selecting Math Program #14,
Implementing Math Program #14, and Displaying Equivalent Degrees Kelvin and
Fahrenheit.

7N-14. Selecting Math Program #14

7N-15. Select Math Program #14 as follows:

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

“”” NMBR
2. Push I, then 4. The 8520A will display:
14 NMBR
3. Push PROGRAM SELECTION. The 8520A will display:
14 = THMS
for about 1 second after the control is released, then:
rl4.3 = A0

for 1 second, then:
+1.28201 E-03

8520A
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V/2 INPUT HI

€2 SOURCE HI

8520A

V/Q INPUT LO
€2 SOURCE LO

4 - WIRE CONFIGURATION

V/S INPUT HI
€ SOURCE HI }
8520A

V/S INPUT LO
2 SOURCE LO

3 - WIRE CONFIGURATION

V/§2 INPUT HI
€2 SOURCE HI }

8520A

V/ INPUT LO
€2 SOURCE LO }

2 - WIRE CONFIGURATION

Figure 7N-1. Wire Configuration
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4. You can either use the stored value for A0 or enter a new value using the
numeric keyboard. Push PROGRAM DATA. The 8520A will display:

rl4.4 = Al
for 1 second, then:
+2.3725 E-03

5. You can either use the stored value for Al or enter a new value using the
numeric keyboard. Push PROGRAM DATA. The 8520A will display:

rl4.5 = A2
for 1 second, then:
-116.207 E-09

6. You can either use the stored value for A2 or enter a new value using the
numeric keyboard. Push PROGRAM DATA. The 8520A will display:

r14.6 = A3
for 1 second, then:
+96.827 E-09

7. You can either use the stored value for A3 or enter a 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. Implement Math Program #14 as follows:

1. Set-up the 8520A for 4-wire resistance measurement (2 and 3 wire
measurements can also be made) with the appropriate range for the thermistor
selected.

2. Connect the thermistor to the input of the 8520A.

3. Push PROGRAM IN USE/OFF so that the LED is on. The 8520A will display
the temperature of the thermistor environment in degrees Celsius. For the
equivalent temperature in degrees Kelvin of Fahrenheit, see the following
procedure.

7N-18. Displaying Equivalent Degrees Kelvin and Fahrenheit

7N-19. Display the equivalent temperature in degrees Kelvin and Fahrenheit either
using the Display Option Register or as follows:

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

“?” NMBR
7N-5
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2. Push 1, then 4, then ., then 1. The 8520A will display:
14.1 NMBR

3. Push PROGRAM SELECTION. The 8520A will display:
ri4.1 = °K

for about | second, then the 8520A will display the Kelvin equivalent of the
measured temperature.

4. Push PROGRAM DATA. The 8520A will display:
r14.2 =°F

for 1 second, then the 8520A will display the Fahrenheit equivalent of the measured
temperature.

5. Push SHIFT so that the LED is off. The 8520A will return to the multimeter
mode (SHIFT LED off).



Section 8
IEEE-488 (Remote Operation)

8-1. INTRODUCTION

8-2. The 8520A is designed to operate in a system environment, via an integral IEEE-
488 interface. When addressed on the IEEE-488 Bus the instrument goes to remote, the
front panel REMOTE indicator illuminates and all switches on the front panel are
disabled except the POWER switch and, unless programmed disabled, the CONTROL
LOCAL keyswitch.

8-3. Each 8520A isequipped with a IEEE-488 standard interface. It contains the subsets
listed in Table 8-1. Each subset includes a brief description. If further details are required
refer to the IEEE STD 488, Digital Interface for Programmable Instrumention.

8-4. Once the instrument is in the remote mode, full control to the instrument is
exercised through the bus controller. Commands can be sent on the bus to disable the
CONTROL LOCAL keyswitch, preventing return to front panel control. The POWER
switch cannot be controlled remotely and must be manually operated from the front
panel.

Table 8-1. IEEE-488 Subsets

ID FUNCTION

CAPABILITY DESCRIPTION

SH1 Source Handshake
AH1 Acceptor Handshake
T5 Talker

L4 Listener

SR1 Service Request

RL1 Remote/Local

PPO Parallel Poll

DC1 Device Clear Interface
DT1 Device Trigger Interface
CO Controller

E2 Electrical Interface

Complete Capability
Complete Capability

Basic Talker, Serial Poll, Talk Only
Unaddress at My Listen Address

Basic Listener, Unaddress at My Talk
Address

Complete Capability
Complete Capability
No Capability
Complete Capability
Complete Capability
No Capability

Three-state drivers

8520A
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8-5. Communications between the controlling device on the bus and the 8520 A must be
in standard ASCII code; however, only the seven low order bits of the ASCII code are
used; the eighth bit is ignored. The instrument accepts codes in both upper and lower case
for commands. Characters represented by hex codes 20 and below, 5B, 5C, 5D, SF, 6D,
7B, 7C, 7E, and 7F are ignored, unless they follow the KE or KV commands. Spaces (hex
code 20) may be inserted in a command string to improve clarity and readability but they
are ignored by the instrument.

8-6. Output messages can be transmitted in either ASCII or binary. The format is
selectable at the discretion of 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
command string are held in a buffer until an execute command is read, then they are
processed in the sequence they were entered. If two or more entries deal with the same
item; e.g., two function instructions or two reading rate instructions, both are executed,
however, the last one executed determines the final state of the instrument.

8-8. Instruction may be broken into fourteen classifications for explanatory purposes.
A complete set of instructions is shown in Table 8-2. A breakdown by classification
follows in subsequent paragraphs.

8-9. Section 3 of this manual describes the mechanical / electrical connection of the
8520A to the IEEE-488 interface and describes the possible configuration of the rear
panel IEEE-488 ADDRESS switches. Complete with the connections and switch settings
before attempting operation on the IEEE-488 Bus.

8-10. IEEE-488 Status

8-11. When the instrument.is turned on (POWER pushed to ON) or RESET is pushed
twice, the 8520A will display the IEEE-488 Status. Table 8-3 lists the possible IEEE
Status displays.

8-12. Talk Only Mode

8-13. Thetalk only mode prepares the 8520A torespond with a reading every time that a
listening device indicates that it is ready for data. Connected to a device, such as a printer,
and in the internal trigger mode, the result would be the printer constantly printing the
next reading.

8-14. Readings can be ouput either singly as a trigger is received (Burst size equals one)
or as a group take at a high rate displayed at a slower rate (scan mode).

8-15. The talk only mode is selected with a switch (S103 TALK ONLY) on the rear
panel. Once selected with the switch the system must be initialized, i.e. power ON or
RESET, before the switch setting is read.

8-16. Immediate Characters

8-17. There are two immediate characters that interrupt any measurement in progress
for immediate action. Both output themselves as a one-byte character to the IEEE-488
bus in addition to their other features.



Table 8-2. Instruction Set

FUNCTION READING RATE
v VDC DC volts and L-ow Ohms .
VA VAC Readings/second  defit filter
VC DC+AC V DO ASYNChronous FO
400Hz 60Hz 50Hz
Z2 2 Term OHMS
Z3 Nano Siemens D1 228 240 200 FO
74 4 Term OHMS D2 114 120 100 FO
D3 57 60 50 F1
“R3R7D8FEMONS," is performed D4 38 40 40 H
D5 19 20 20 F2
also. ' " All functions and ranges
23 performs “‘R4D8F5MQONS, D6 95 10 10 F3
D7 4.8 5 5 F4
D8 1.9 2 2 F5
D9 1 1 1 F6
RANGE Readings/minute
D10 30 F6
RO 100 mVDC, 10 OHMS D11 12 F6
R1 1 VOLT, 100 OHMS D12 6 Fé
R2 10 VOLT, 1000 OHMS D13 2 Fé
R3 100 VOLT, 10K OHMS D14 ! F6
R4, RS, R6=Hi Ohms Readings/hour
R4 1000 VOLT, 100K OHMS D15 30 F6
100 nSiemens D16 12 F6
R6 AUTO VOLT,1M OHMS D17 6 F6
R6 AUTO VOLT, 10M OHMS D18 2 F6
R7 AUTO RANGE D19 ! F6
R8 FIX RANGE 400 Hz is .03% fast for reading rates
slower than 2/sec.

When in ohms and the reading rate is No:ﬁ:?ﬁig\e "D command changes
faster than D6, R4 thru R6 will When in ohr.ns and R4 thru R6, DO
be converted to R3. thru D5 are converted to D6.

TRIGGER FILTER
DCvolts : ACvolts : Hi Ohms
TO Internal trigger (continuous) Lo Ohms : DC+AC : nSiemens
T1 External trigger FO 5mSEC 100mSEC FAST
F1 26mSEC 100mSEC FAST
F2 50mSEC 100mSEC FAST
F3 100mSEC 100mSEC FAST
F4 200mSEC 200mSEC FAST
PROGRAMS IN USE/OFF F5 500mSEC 500mSEC FAST
F6 1000mSEC_ 1000mSEC SLOW
MO Programs off FAST = 300mSEC max
M1 Programs “IN USE™ SLOW = 4000mSEC max

8520A
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Table 8-2. Instruction Set (cont)

BURST MEMORY CONTROL

IMMEDIATE CHARACTERS

Bn Burstsize = n; max n = +/—999
GMn Transmit memory location
max n = +/—999
Wn/m Transmit memory from nto m
max n,m = +/—999
Yn/m Scan memory from n to m
(W and Y perform selected math if
‘M1’ is active)

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

PROGRAMS
PO “"NONE" program
P1  TEST *
P2 ZERO

P3 EXTERNAL REFERENCE
P4 OFFSET, SCALE, RATIO
P5 PERCENT DEVIATION
P6 PEAK VALUES

P7  LIMITS

P8 STATISTICS
P9 LFRMS
P10 DB RATIO

P11 RTD TEMP CONVERSION

P12 80T-150 C PROBE

P13 80T-150 F PROBE

P14 THERMISTOR CONVERSION

Pabc = up to 3 programs allowed

* may not be grouped

P11, 12, 13, 14,should not be grouped
with each other.

Execute command string
? Execute, trigger, and transmit
I Execute, arm BNC trigger, and transmit

MISC CONTROL

x=Nor | (i.e. N1 or I1)
x1  Front panel on/off
x2  Filter timeout on/off
x3  Linefeed yes/no
x4  ASClI/binary
x5 Normal/High speed
x6  EOI on/off
x7  Lock/Unlock reading transfer

SERIAL POLL

MATH PROGRAM REGISTERS

GRr Transmit register r
KRr/v  Keep data v in register r

STATUS

GF  Transmit full status

GS Transmit short status

KEs Keep ‘s’ as error response
KVs Keep ‘s’ as overrange response

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, Skm, Sjkm, Sijkm
S1=S01=S001=S0001
Add options for multiple SRQ
S11=0utput ready, end of burst




Table 8-3. IEEE Status -

DISPLAY STATUS
|EEE = (address, 0-30) |EEE Address of the 85620A
IEEE = OFF Untalk or unlisten setting the illegal address 31——the 8520A
will not respond to GPIB commands
|EEE = TON Talk Only switch is at ON
IEEE = BRK |EEE-488 interface is nonoperational

8-18. The instrument is reset to the default state with the (*) character, i.e., 100 volt dc
range, a reading rate of two readings per second, a filter settling time of 500 ms, internal
trigger, programs off, and halt character, represented by a percent sign (%), immediately
stops any measurements in progress, clears the output buffer, and reads the command
buffer.

8-19. The clear rsv character (&) clears the internal request for a service bit in the serial
poll response byte. The last byte of any 8520A output also clears the rsv bit.

8-20. Terminator Commands

8-21. The three terminator commands are acted upon by the instrument at the
completion of the task in progress. They cause the instrument to process the command
buffer, which contains the command string 6f up to 64 characters, and then perform any
other applicable operation.

8-22. The comma (,) terminator executes the command string in the command buffer
(up to 63 characters plus the terminator). There is no response or reading generated by the
comma terminator since it does not trigger or arm the trigger; however, if it is not
preceded by a transmit command (i.e., GS, GRr, etc.) the designated data is placed on the
1EEE-488 bus.

8-23. A reading is returned with the question mark (?) terminator in addition to
execution of the command string. The command generates a trigger which causes
transmission of the resultant reading to the bus. If the string includes a transmit
command (G), the requested data is transmitted prior to the triggered reading.

8-24. The exclamation point (!) terminator executes the command string and then arms
the BNC TRIGGER TERMINAL instead of generating a trigger. It then awaits the
arrival of an external trigger. When triggered the resultant reading is transmitted to the
bus. If the string executed includes a transmit command (G), the requested data is
transmitted prior to the reading.

8-25. Function Instructions

8-26. The function instructions (Table 8-4) correspond to the function keyswitches on
the front panel. Programming a function causes several other events to occur
automatically. These are results in automatic autoranging (R8) (ignored for
nanosiemens), commands for 2 readings per second (D8), 500 ms (FAST for high ohms or
nanosiemens) filter settling time (FS5), programs off (M0), and normal speed (NS).
Autorange begins with the 100V or 10 KQ range (R3) for all functions except nano-
siemens, which has only the one fixed range (100 nS).
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Table 8-4. Function Instructions

CODE FUNCTION
\Y% vDC
VA VAC
vC VA+D
Z2 Q2 WIRE
Z3 nS
Z4 €4 WIRE

8-27. Range Instructions

8-28. The range instruction codes are listed and explained in Table 8-5. Instructions R4,
R5, and R6 select the high ohms mode which changes the operation of the instrument
from a current to voltage reference. R8 removes the instrument from autorange and locks
(or fixes) it in its current range.

8-29. Reading Rate Instructions

8-30. Table 8-6 contains a list of the reading rate instruction codes and the rates at the
various input line frequencies. Also included are the default filter settling times. Each
time the reading rate is changed, the default filter is selected; however, the filter settling
time may be altered from the default after the reading rate is selected, if desired. The
400 Hz reading rates are nominally the same as the 60 Hz from 1 per second to 1 per hour;
however, they are in actuality 0.03% faster than shown in the table. Rates faster than
10 readings per second are available only when measuring dc voltages or low ohms
(10 k range and below).

8-31. Filter Instructions

8-32. The filter settling times assigned to each filter instruction code vary with the
function selected. Times for each code are listed in Table 8-7. Only a fast or slow time is
selectable for a high ohms selection. Times vary with the range selected being measured,
with the maximum times 300 ms for fast and 4 seconds for slow.

8-33. Program Instructions

8-34. Program selection codes and titles are given in Table 8-8. Each listed instruction
code calls the same program described in section 7 of this manual. Up to three programs
can be entered, e.g., P467, as part of an instruction string; however, PO and P1 cannot be
combined with others and only one of codes P11, P12, P13, and P14 should be included
in the command. Anytime a P command is executed the accumulating registers of the
program specified are cleared.

8-35. Programs in Use/Off Instructions

8-36. The program-in-use instruction consist of M 1 to turn on the programs feature and
MO to turn it off. The instruction operates in the same manner as the PROGRAMS IN
USE/OFF control.



Table 8-5. Range Instructions

RANGE
CODE VOLTS
OHMS nS HI OHMS
vDC VAC/VA+D
RO 100mV Auto 10Q2 - No
R1 1V 1V 10052 - No
R2 10 V oV 100052 - No
R3 100 V 100V 10k2 - No
R4 1000 V 1000 V 100kS2 100 Yes
R5 AUTO AUTO 1IMQ - Yes
R6 AUTO AUTO 10MQ2 - Yes
R7 AUTO AUTO AUTO - 1 f selected
R8 Fix Fix Fix - I f selected
Table 8-6. Reading Rate Instructions
RR CODE READING RATE AT INPUT LINE FREQUENCY DEFAULT
60 Hz 50 Hz 400 Hz FILTER CODE
DO* Asynchronous Fo
D1* 240/s 200/s 228/s FO
D2* 120/s 100/s 114/s FO
D3* 60/s 50/s 57/s F1
D4* 40/s 40/s 38/s F1
D5* 20/s 20/s 19/s F2
D6 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
D9 1/s 1/s 1/s F6
D10 30/m 30/m 30/m F6
D11 12/m 12/m 12/m F6
D12 6/m 6/m 6/m F6
D13 2/m 2/m 2/m F6
D14 1/m 1/m 1/m F6
D15 30/hr 30/hr 30/hr F6
D16 12/hr 12/hr 12/hr F6
D17 6/hr 6/hr 6/hr F6
D18 2/hr 2/hr 2/hr F6
D19 1/hr 1/hr 1/hr F6

*Code selectable only when DC Volts or Low Ohms selected.

l
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Table 8-7. Filter Instructions

SETTLING TIME
CODE
DCV/LOS2 ACV/AC+DC HIQ2 /nS
FO 5ms 100 ms Fast
F1 25ms 100 ms Fast
F2 50 ms 100 ms Fast
F3 100 ms 100 ms Fast
F4 200 ms 200 ms Fast
F5 500 ms 500 ms Fast
F6 1000 ms 1000 ms Slow
Table 8-8. Program Instructions
CODE TITLE NOTE
PO 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 Stack only 1 of P11-P14
P13* 80T-150F Probe Stack only 1 of P11-P14
P14* Thermistor Conversion Stack only 1 of P11-P14
* Available as Option -010

8-37. Trigger Instruction

8-38. The instruction T1 is programmed to select an external trigger. This command
corresponds tothe TRIGGER EXT/AUTO LED illuminated. Transmit TO to return the
instrument to an internal (continuous) trigger.

8-39. Burst Instructions

8-40. The burst size is set with the instruction Bn, with n representing the number of
readings. The number can be set from -999 through -1 to +1 and then to +999. The Bn



command functions in the same manner as the BURST SIZE keyswitch front panel, i.e.,
if the number # is positive, the assigned number of readings are taken when triggered at
the set reading rate, while if the number is negative, one reading is taken at each trigger
until the assigned number of readings have been taken.

8-41. To transmit on the IEEE-488 bus the data in a particular location, program the
instruction GMn, with n being the memory location desired. The number may be
anywhere from -999 to +999.

8-42. The data stored in a series of memory locations can be transmitted on the IEEE-
488 bus using the instruction Wn/m with the n being the address of the starting memory
location and m the address of the ending location. The data transmitted is acted upon by
the selected program prior to transmission if the instruction M1 is active.

8-43. A series of memory locations can be scanned using the instruction Yn/m, with n
being the address of the starting memory location and m the address of the ending
location. The locations scanned are neither displayed on the instrument front panel or
output and are on the IEEE-488 bus. If M1 is active, the data is acted upon by the selected
program(s) prior to display.

8-44. Program Register Instructions

8-45. The contents of a particular program register can be transmitted on the IEEE-488
bus with the instruction GRr. The r character represents the register number to be read.
For example, to place the contents of register 7.5 on the bus, the command would be
GR7.5 followed by one of the terminator instructions. This would place on the bus the
contents of register 7.5, i.e., the number of readings within the prescribed limits during
operation of the limits program.

8-46. Instruction KRr/v allows the operator to keep or store data in a given register.
This can be used to load constants or parameters into a program register for use in
computations during program operations. For example, the instruction to store a 5.1V
value in the offset register 2.1 would be KR2.1/5.1.

8-47. Status Instructions

8-48. Two of the four status instructions allow the operator to request and recieve
information on the status of the instrument. The other two are used to load data to be
used as an error or overrange response.

8-49. The full status of the instrument is transmitted to the IEEE-488 bus with the GF
instruction. Output is the contents of the full status buffer, which has imbedded spaces to
provide for all possible combinations of commands. The format, with the number of
allotted characters per command is shown in Figure 8-1.

8-50. The short status instruction (GS) transmits the two digit error code followed by a
carriage return and line feed. The error codes were defined in the manual operation
portion of this section.

8-51. The instruction KEs and KVs allow the operator to program a string of bytes as an
error or overrange indication, respectively. Any combination of 8 bit bytes up to fourteen
characters in length may be used for s except the five immediate and termination
characters. After the string is inserted by the operator an error or overrange results in the
output of the respective string to the bus.
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TOTAL CHARACTER CHARACTER NO’'S FUNCTION

A 2 1-2 Function Code

B 2 34 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 b 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 (program selectable)

Figure 8-1. Full Status Message Format

8-52. Miscellaneous Control Instructions

8-53. The miscellaneous control instructions consist of either the character N for enable
or I for inhibit preceding a numeric representing a partial control. The instructions are
listed in Table 8-9 and described below.

8-54. Instruction 1 enables (ON) or disables (OFF) the front panel. Normal front panel
operations can be performed when the front panel is enabled. When it is disabled the
keyswitches are not interrogated and the display is disabled, resulting in a local lockout
type condition.

8-55. Instruction 2 enables (ON) or disables (OFF) the software timeout used to delay
the start of a reading. The timeout period is determined by the filter selected. The timeout
feature is in effect for the first reading after a trigger or after autoranging. Other readings
are not delayed when the asynchronous mode is selected; the timeout interval is zero.

8-56. Instruction 3 enables or disables the transmission of an automatic line feed
character at the end of an ASCII reading. This instruction does not effect any linefeed
character included in the error (KE) or overrange (KV) responses.



Table 8-9. Miscellaneous Control Instructions

NUMERIC ACTION “N* o
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. Instruction 4 selects either the ASCII or binary message format. In the ASCII
format, the output is twelve characters of data plus a carriage return and the program
selectable line feed (N3). The binary format outputs four bytes of binary data.

8-58. Instruction 5 selects either the normal DMM mode (speed) of operations or the
high speed mode. The high speed mode outputs a two byte binary format message. The
normal mode outputs the format selected by instruction 4.

8-59. Instruction 6 enables or disables the use of the IEEE EOI line. If enabled the EOI
line is activated with the last byte of each output.

8-60. Instruction 7 locks or unlocks the reading transfer feature. In lock, the instrument
outputs a reading and waits for the listener to accept it before continuing. This is the
normal mode of operation. Unlock makes the most recent reading available for output;
however, it does not have to be output to a display or printing device. The reading could
be output at random intervals or output to burst memory at a high rate of speed for
output to the bus at some later time at a rate acceptable to a printer. If unlock is used with
the burst memory, a reading must be taken from the 8520A to clear the output buffer at
the end of the burst. If the bus controller leaves the 8520A as a talker when in unlock, the
8520A attempts to output another reading, if one is available. For that reason, if readings
are taken at random intervals, two readings should be taken and the first discarded to
insure the most recent reading is used.

8-61. HIGH SPEED MODE

8-62. The high speed mode allows the operator to obtain reading rates of up to 500
readings per second while sacrificing only one digit of resolution. In addition, the data is
sent in a binary format acceptable by virtually all data processors. Characteristics of the
high speed mode are listed below:

1. Data readings are to 14 bits of resolution.

2. Readings must be in DC volts or low ohms, i.e., 10 K() range or less. A syntax
error message results when a high ohms range (100 KQ or greater) or any other
function, including external reference, is selected with the high speed mode selected.

3. The range must be fixed . There is no autoranging capability.

4. Asynchronous reading rate (DO0) is forced. The trigger may be either internal or
external.

5. No selectable filtering. The fast analog filter (F0) is forced.

8520A
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6. No math program capability. The instruction “MO0 " is forced.

~

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 ohms protection.

12. The overrange response is not sent in the high speed mode. An error message of
2900 Hex or A900 Hex is sent for a positive or negative overrange respectively. High
speed overrange values for the respective ranges are: 100 mV (.25000), 1V (2.0000),
10V (16.000), 100V (128.00), 1000V (1024.0), 10Q2 (25.000), 1002 (200.00), 100002
(2000.0), and 10 K (20.000).

8-63. READING MESSAGE FORMATS

8-64. When a reading is transmitted it can be used in one of four different formats, as
determined by the message format selected and program status. The formats are ASCII,
four byte binary (standard speed mode), two byte binary (high speed mode), and math
program special applications. Each format is further described below.

8-65. ASCII Format

The standard ASCII format contains twelve characters of data, a carriage return, and
instructions selectable line feed. The reading message begins with a sign; followed by
seven characters of data, i.e., five and one half digits or data and a floating decimal point
except for the 10 MOhms and 100 nanosiemens range that have four and a half digits and
floating decimal point preceded by a zero, and four characters to define the exponent;
followed by the carriage return; and the line feed, if selected. The exponents is in modified
engineering notation, i.e., it appears only in multiples of three from E+00 up to E+18 and
down to E-18. Refer to Figure 8-2 for a format sample and to Table 8-10 for format
examples.

- W
;w

e

415
13( 14

-

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.)

Figure 8-2. ASCIl Format
8-12



Table 8-10. ASCIl Format Example

MESSAGE EXPLANATION
TRANSMITTED VALUE RANGE RATIONALE

+010.015E-03 CRLF | 10.015mV dc | 100 mV No M or mV ac ranges

+158.898E-03 CRLF | 158.898 mV dc | 100 mV No MQ or mV ac ranges

—0.39976E+00 CRLF| —0.39976V dc | 1V No —V ac or §2/max mV range
199.999

+1.00022E+00 CRLF | 1.00022V 1v No 18 range

+05.1023E+00 CRLF | 5.1023 10V or 102 Max 1V range 1.99999

+18.0000E+00 CRLF | 18.0000%2 1092 Max 10V range 16.0100

+050.101E+00 CRLF | 50.101 100V or 10052 Max 10V range 16.0100/1052 range
19.9999

—100.000E+00 CRLF| —100.000V dc | 100V No —V ac or

+178.396E+00 CRLF | 178.396%2 10082 Max 100V range 130.100

+1005.25E+00 CRLF | 1005.25 1000V or 1000€2 | Max 1000V ac range 650.00

+1025.00E+00 CRLF | 1025.00%2 10002 Max 1000V range 1024.00 dc and
650.00 ac

+10.0000E+03 CRLF | 10.0000 k£2 10 kQ2 Exceeds voltage limits

+100.000E+03 CRLF | 100.000 k2 100 k2 Exceeds voltage limits

+1.00000E+06 CRLF | 1.00000 M 1 MQ Exceeds voltage limits

+010.000E+06 CRLF | 10.000 M2 10 MQ Exceeds voltage limits/max 10 M
range 19.999

+0100.00E-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 character to
represent the binary point. The meter uses un-normalized floating point arithmetic,
which means the value of the mantissa ranges between —0.9999999 and +0.9999999. The
four byte format can only be used in the standard speed mode of operations. Only the two
byte format can be used for the high speed mode. Refer to Figure 8-3 for an explanation
of the four byte message format.

Mantissa Magnitude
Implied Binary Point

Two’s Complement
Exponent

Sign of Mantissa (1 = negative)

Figure 8-3. Four Byte Binary Format

8520A
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8-68. Two Byte Binary Format (High Speed Mode)

8-69. The two bytes of the high speed mode can be treated as a 16-bit binary number in
the format shown in Figure 8-4. If the message is treated as a 16-bit binary number it can
be converted to the decimal value using the methods also shown in Figure 8-4. All
conversions required that the fixed range be known. If the 16-bit binary number is odd,
i.e. the LSB of byte 1 is a 1, the 8520A is in overrange and the message is 29 (Byte 2)00
(byte 1) for a positive overrange or A9 (byte 2)00 (byte 1) for a negative overrange.

BYTE 2 BYTE 1

N Y U

Sign * Number* Error

*Two’s complement
CONVERSION FORMULA

Step 1 Convert BYTE 2 to a decimal number

Step 2 Convert BYTE 1 to a decimal number

Step3 A= (BYTE 2)(256) + BYTE 1.

Step4 |f A >32768 then A = A - 65536

Step 5 A= A/32768

Step6 R=A(MR) ; R = Resultin volts or ohms, as applicable

where, MR = Multiplier Range

RO 100 mV=0.25 102 = —25

R1 1v=2 10082 = —200
R3 10V =16 10002 = —2000
R4 1000V = 1024 10 k2 = —20,000

Example #1 Positive Voltage (10V range)

BYTE 2 BYTE 1
Message 0000 1001 0100 0010

Step1 Byte2=9

Step 2 Byte 1 =66

Step3 A =9(256) +66=2370
Step4 A =2370

Step 5 A 2370/32768 = 0.0723
Step 6 R =(0.0723) (16) = 1.1568V

Figure 8-4. 2 Byte Binary Format Conversion Examples



Example #2 Negative Voltage (100 mV range)
Message 1010 1110 00110110

Step1 Byte2=174

Step2 Byte 1=54

Step3 A =(174) (256) + 54 = 44598

Step4 A =44598 — 65536 = — 20938

Step 5 A =-20938/32768 =-0.638977

Step6 R = (-0.638977) (0.25) = —0.1597442V = —159.744 mV

Example #3 Resistance (100£2 range)
NOTE: Due to the reverse current path used resistance readings will have the sign bit high.
Message 1100 0000 0000 0000

Step 1 Byte 2=192

Step2 Byte1=0

Step3 A =192 (256) +0=49152
Step4 A =49152 — 65536 = —16384
Step 5 = —-16384/32768 = —0.5
Step6 R ={(-0.5) (-200) = 100

Figure 8-4. Byte Binary Format Conversion Examples (cont)

8-70. Special Formats

8-71. Five special message formats are available for use with the math programs. If the
Limits Program (#7) is selected or is last program performed from a group of programs
the response to a request for a reading is a three character ASCII coded message plus a
fourth character that is program selectable. The message begins with the sign and a one
character numeric code, followed by a carriage return and the program selectable line
feed. The codes are: +2 when the output is high, +1 when the output is within the set
limits and is a pass, and -1 if the output is low. If the binary output mode is selected (14)
the output is a single byte of data coded 0000 0010 for high, 0000 0001 for pass, or 1111
1111 for low.

8-72. If the Display Option Register feature has been selected to display some register
reading.the number of the register can be obtained by asking for a reading of the Display
Option Register. The response will be the ASCII coded number of the register (e.g. 3.1,
6.3, 11.2, etc) followed by a carriage return and the program selectable line feed.

8-73. |EEE STANDARD INSTRUCTIONS

8-74. The controller can place three IEEE-488 standard instructions on the bus. These
are the universal clear, selected device clear, and the group execute trigger (GET).

8-75. The reaction of the instrument to the universal and selected device clear
instructions is the same as when the immediate character Reset (*) is sent in a character
string. Any measurement in progress is interrupted, the instrument is reset to the default
state and the one byte character * is output on the bus.

8520A
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8-76. A GET instruction from the Controller triggers a reading from the 8520A if any
one of the following conditions are met: The instrument is in local, expecting a ? or !
character, in external trigger and is not armed with an ! in external trigger and armed, or
in internal trigger. When the 8520A receives a GET instruction, it automatically goes into
the external trigger mode (T1). A delay should be programmed following a command
string. When a GET instruction is used so the command string can be processed, The
length of the delay should vary with the length and contents of the command string. If the
GET instructions are sent faster than the 8520A can handle them the subsequent
instructions are ignored, until the instrument is again able to handle them.

8-77. SERIAL POLL INSTRUCTION

8-78. Events or conditions that instruct the 8520A to place a SRQ (Service Request) on
the bus are program selectable. The instruction used in S ij k 1 with 1, j, k, and |
representing octal number that are decoded to represent the enabled events. Table 8-11 is
a list of the possible serial poll instructions and Table 8-12 gives examples of the coded
instruction. In all cases leading zeroes can be suppressed, as shown in the examples.

8-79. When aserial pollis performed the 8520A responds with a one byte message. Each
bit of the serial poll response byte represents an event or condition and is described in
Table 8-13. If the RSV bit (#7) is a zero it is an indication that the 8520A did not issue the
SRQ. If the RSV bit is a one, one or more of the other bits is set to indicate which of the
enabled SRQ conditions occurred. Table 8-14 gives several examples of coded responses
and their decoded meanings.

8-80. The rsv bit in the serial poll response byte can be cleared in two ways. One method
is with the transfer of the last byte of data associated with the SRQ i.e. output ready,
overrrange, and error. The other method is for SRQ’s that do not have data output. With
them the rsv bit can be cleared using the immediate instruction (&). Immediate
instructions are acted upon as soon as received and do not require a terminator.

8-81. PROGRAM EXAMPLES

8-82. The following paragraphs contain several programming examples to an the
operator in using the DM M.

Table 8-11. Serial Poll Instructions

CODE ITEM

0000 SRQ Disabled

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 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

BIT
8 (MSB) 0 (not used)
7 rsv (IEEE request for service)
6 Error (0004)
5 C (not used)
4 Logical OR of the SRQ for
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 Overrange (0020)
1(LSB) Output Ready (0001)
Table 8-13. Serial Poll Response Examples
HEX MSG DECODED MESSAGE
00 Service not required
41 Output ready
4z Overrange
43 Output Ready and Overrange
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 or SO014 or S14 The end of a burst (S0010)
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 (S0010)

The output ready, an overrange, and an error (S0001)
S$1502 A low frequency ac ready (S1000)

A reading low (S0400)

A reading high (S0100)

An overrange (S0002)

8-17
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8-83. The following control strings will set the DMM to the condtions listed:

1. ?- Processes any commands in the buffer, then triggers a reading and waits to
output, if necessary.

2. VC? - Selects direct coupled AC Volts, then triggers a reading and waits to
output. Default assignments of 100V range, autorange, two readings per second,
500 msec filter settling time, normal speed, and math off are mode with the function
selection.

3. VROT]I, - Selects volts dc, the 100 mV range, and the external trigger then waits
for a trigger command. Default assignments of two readings per second, 500 msec
filter settling time, normal speed, and math off are mode with the function selection.

4. VAR2MI - Places volts ac, 10 volt range, and math on commands into the input
buffer then waits for a termination character before processsing the command.

5. BS017? - Sets burst size of fifty readings and unlocks measurement output
necessity for each reading, then triggers fifty readings to be taken per meter’s present
configuration.

6. P56M1Y1/100, - Selects, enables, and process with the percent deviation (#5)
and (#6) program on measurements stored in memory locations | through 100. The
result of the processing is stored in the accumulating register 6.1 (high peak), 6.2
(low peak) and 6.3 (peak-to-peak) to await a GR instruction.

7. GR 6.2, - Commands the 8520A to transmit the contents of register 6.2 (i.e. the
low peak resulting from the usage of the peak program). The data is output from the
8520A during the next input to the controller from the 8520A. :

8. VRITIDII4! - Selects volts dc, the 1 volts range, and external trigger, 240
readings per second, the binary output format, and arms the bnc trigger. Default
assignments of math off, normal speed, and front panel on are made with the
function selection. A reading is taken and output with receipt of a BNC trigger.

9. VR2TO0I715? - Selects dc volts, the 10 volt range, internal trigger, the unlock
reading transfer feature, and the high speed mode. Default assignments of the
asynchronous reading rate, 5 msec filter settling time, math programs off, and fix
the range (in 10 volts) are made with the high speed mode selection. The high speed
mode also automatically disables front panel operations. This command string
programs the 8520A to store measurements in the internal memory at its maximum
reading rate.

8-84. Some typical status messages and their decoded explanations follow:

1. VR7D8F5TIMOP14 Bl SO0000 NIN2N3N4NSN6N7,(CR)(LF)

V = V DC Function

R7 = Autorange

D8 = Reading Rate is 2/sec

F5 = Filter is 500 ms

T1 = External Trigger

MO = Math Programs Off

P14 = Math Program #14 is Selected
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Bl = Burst Size is 1
S0000 = Serial Poll Disabled
N1 = Front Panel On
N2 = Filter Time Out On

N3 = Line Feed Yes
N4 = ASCII Output
N5 = Normal Speed

N6 = EOI On
N7 = Reading Transfer Locked
, = Terminator

CR = Carriage Return (Automatic)
LF = Line Feed (Program Selectable N3)

2. Z2 R5D9F6TOMOP6 Bl S0061 NIN2I3N4N5SN6N7, CR

Z2 = Two Terminal Ohms
R5 =1 Mohm
D9 = | Reading per second
F6 = Slow Filter Settling Time
TO = Internal Trigger
M1 = Math Programs On
P6 = Peak Values Program Selected
B1 = Burst Size is 1
S0061 = Serial Poll Response for:
New low peak (S0040)
New high peak (S0020)
Output ready, error, and overrange (S0001)
N1 = Front Panel On
N2 = Filter Time Out On
13 = Line Feed No
N4 = ASCII Output
NS5 = Normal Speed

N6 = EOI On
N7 = Reading Transfer Locked
, = Terminator

CR = Carriage Return (Automatic)

8-19/8-20



OPTION/
MODEL NO.

M00-260-610
M00-280-610
80F-5

80F-15

81RF

82RF
80T-150F and
80T-150C
Y2025

-010

Section 9
Accessories and Options
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Temperature Probe .........cciiiiiiiiiiiiiiiiiiniineneennns 900-6
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9-1. INTRODUCTION

9-2. This section of the manual contains a brief description of each accessory and the
introduction and operation information for each option available for use with the John
Fluke model 8520A Digitial Multimeter. Descriptions of the accessories forms
subsection 900. Introduction and operation material for each option forms additional
subsections. The location of an option or accessory if facilitated by the use of unique
paragraph and page numbering which corresponds to the option number. For example,
all the pages and paragraphs of the accessory subsection will be numbered 900-1, 900-2,
900-3... All of the pages and paragraphs of the -010 Option will be numbered 910-1, 910-2,
910-3... For option information other then introduction and operation, see the 8520A
Calibration Manual or the 8520A Service Manual.



Accessories

900-1. INTRODUCTION

900-2. This material briefly describes each accessory available for use with your
instrument. For more information, refer to the instruction sheet included with each
accessory. When ordering an accessory, include both model number and name.

900-3. RACK EARS

900-4. The Rack Ears accessory is shown in Figure 900-1. Use Y8599 when the instru-
ment is installed with Rack Slides or M03-203-600 when slides are not used.

~ N \J

Figure 900-1. Rack Ears

8520A
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900-2

900-5. 18-INCH RACK SLIDE (M00-260-610)

900-6. Use the 18-inch Rack Slide to mount your 8520A in a standard 18 inch deep
equipment rack. The 18-inch Rack Slide is shown in Figure 900-2.

Figure 900-2. 18-Inch Rack Slide

900-7. 24-INCH RACK SLIDE (M00-280-610)

900-8. Use the 24-inch Rack Slide to mount your 8520A in a standard 24 inch deep
equipment rack. The 24-inch Rack Slide is shown in Figure 900-3.

900-9. HIGH VOLTAGE PROBE (80F-5)

900-10. The Model 80F-5 Voltage Divider shown in Figure 900-4, allows measurement
of up to 5k volts dc. Division ratio of this accessory is 1000:1. Accuracy and stability of
the division ratio is ensured using special metal film resistors that have matched
temperature coefficients.

900-11. Three versions of the 80F-5 are available: the basic 80F-15 which has 10 M()
input impedance, an -01 Option for voltmeters have 11 M input impedance, and the
-02 Option for voltmeters having an infinite input impedance (1000 MQ or greater) at
null.

900-12. HIGH VOLTAGE PROBE (80F-15)

900-13. The Model 80F-15 High Voltage Probe shown in Figure 900-5, allows
measurements up to 15k volts dc. The division ratio of this accessory is 1000: 1. Accuracy
and stability of the division ratio is ensured by the use of special metal film resistors with
matching temperature coefficients.
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Figure 900-5. 80F15 High Frequency Probe

900-14. Three versions of the 80F-15 are available: the basic 80F-15 which has 10 M)
input impedance, an -01 Option for voltmeters have 11 M() input impedance, and the
-02Option for voltmeters having an infinite input impedance (1000 M} or greater) at null.

900-15. HIGH FREQUENCY PROBE (81RF)
900-16. Introduction

900-17. The Model 81RF High Frequency Probe (Figure 900-6) extends the frequency
range of your voltmeter to include ac voltage measurements from 0.25 to 20V ac rms at
100 kHz to 100 MHz. The 81 RF operates in conjunction with the dc voltage ranges and is
calibrated to be equivalent to the rms value of a sine wave input.

900-18. Specifications
Frequency Response: 1 dB from 100 kHz to 100 MHz.

Extended Frequency: Useful for relative reading from 20 kHz to 250 MHz.
Response: Responds to peak value input; calibrated to read rms value of a sine wave.

900-19. HIGH FREQUENCY PROBE (82RF)
900-20. Introduction

900-21. The Model 82RF High Frequency Probe (Figure 900-7) allows measurements
from 0.25 to 30V ac rms at 100 kHz to 500 MHz. It is designed to be used with voltmeters
having an input impedance higher than 10 M) provided the input is externally shunted to
make the equivalent input impedance equal to 10 M.
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Figure 900-6. 81RF High Frequency Probe

Figure 900-7. 82RF High Frequency Probe
900-5
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900-22. Specifications

Frequency Response: 3 dB from 100 kHz to 500 MHz.

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

Response: Responds to peak value of the input; calibrated to read rms value of a sine
wave.

Voltage Range: 0.25 to 30V ac rms.

Maximum DC Input: 200V dc.

Input Impedance: 2 MQ shunted by 4 pF.

900-23. TEMPERATURE PROBE (80T-150F AND 80T-150C)
900-24. Introduction

900-25. The 80T-150 Temperature Probe (Figure 900-8) allows the 8520A to measure
temperature. The accessory is ideally suited for surface, ambient, liquid measurements,
and lends itself easily to a wide range of design, troubleshooting, and evaluation
applications. A rugged, fast-responding probe tip with a 350V standoff makes the 80T-
150 versatile and easy to use. There are two versions of the 80T-150: the 80T 150C which
measures temperature in degrees Celsius and the 80T-150F which measures temperature
in degrees Fahrenheit.

900-26. Specifications

Range (°C or °F field selectable by internal jumpers): -50°C to +150°C or
-58°F to +302°F

Accuracy: £1°C (1.8°F) from 0°C to 100°C (32°F to 212°F) decreasing linearity to
+3°C (5.4°F) at -50°C (-58°F) and +150°C (302°F).

Resolution: 0.1°C on 100 mV range.

Voltage Standoff: 350V dc or peak ac.

Power: Internal disposable battery; 1,000 hours of continuous use.

900-27. RTD PROBE (Y2025)

900-28. Introduction

900-29. The Model Y2025 (Figure 900-9) is a high quality platinum RTD Probe.
900-30. Specifications

Nominal Resistance: 100 +0.1% at 0°C

Temperature Coefficient: .00385)/ Q/°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 MQ over the operating temperature range.
Platinum Element to Sheath Resistance Stability: 0.19%/year, maximum.
Sheath Material: 304 or 316 Stainless Steel

Leads: AWG 22 or 24, Type E Teflon Insulated Copper

Lead Stranding: 7 of #30 or 19 of #34 (for #22 AWG) or 7 of #32 or 19 of #36 (for #24
AWGQG)

Performance Standards: Conforms to DIN 43760

Active Length: First 1 inch measured from Probe Tip



Figure 900-8. 80T-150

Figure 900-9. Y2025
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910-1.

910-2. The -010 is a software option. It provides the 8520A with an additional seven
math programs (see Table 910-1) and an additional 350 locations in Burst Memory.
Operation with the -010 installed is so similar to operation of a standard 8520A that
throughout this manual, both the standard 8520A and the 8520A equipped with a -010

INTRODUCTION

Option have been described concurrently.

-010 Option

Table 910-1. Optional Math Programs

DISPLAY
NO. | NAME DESCRIPTION
(PROGRAMS IN USE/OFF LED no)

STAT Statistics DMM Measurement

LFAC RMS ac value of inputs below 10Hz RMS Value
10 dB dB, dBm, or dBV ratio Measurement in dB, dBm, or dBV
1" RTD RTD Thermometer Temperature in°C, °F, or °K
12 JvC Operation with John Fluke 80T-150C Temperature in °C, °F, or °K

Temperature Probe accessory

13 | JVF Operation with John Fluke 80T-150F | Temperature in °F, °C, or °K
14 THMS | Thermistor Linearization Temperature in °C, °F, or °K

8520A
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