Section 1
introduction and Specifications

1-1. THE 8522A INSTRUCTION MANUAL SET

1-2. The John Fluke Model 8522A Digital Multimeter is documented by a set of three
manuals: the 8522A Operator Manual, the 8522A Calibration Manual, and the 8522A
Service Manual. The 8522A Operator Manual introduces the operator to the 85224;
familiarizes the operator with all instrument controis, connectors, and indicators; and
presents detailed local and remote operating information procedures, performance tests,
and calibration adjustment procedures. The 8522A 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 manual, 8522A Operator Manual, is divided into nine
sections:

I INTRODUCTION AND Introduces both the 8522A 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 8522A, this

INFORMATION section tells you how to get it corrected and
how to ship the instrument.

3 INSTALLATION AND How to physically install the 8522A --

MAINTENANCE including connecting line power and the
remote interface.

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

5 OPERATING NOTES Provides information about the 8522A that

every operator needs to know. Forexample,
the Input Overioad Limits.

6 LOCAL CPERATION Describes local {front panel) operation
nrocedures for each multimeter function of
the 8522A.

7 MATH PROGRAMS Presents a detailed description of each math

program: what the program does. how to use
the program, program options, and
program data.
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8 BCD/PARALLEL INTERFACE Description of 8522A operation via the
(REMOTE OPERATION) remote interface.

9 ACCESSORIES AND OPTIONS Describes each accessory briefly and details
the 010 Cption.

-

8522A 8522A 85224
COPERATORS CALIBRATION SERVICE
MANUAL MANUAL MANUAL

W -y )

Figure 1-1. 8522A instrucilon Manual Set

1-4. THE 8522A DIGITAL MULTIMETER

1-5. The John Fluke Mode! 8522A Digital Multimeter is designed for use in an
automated test system or for use as an independent device. The 5-1/2 digit instrument can
be operated locally from the front panel or remotely via a BCD/Parallel (remote}
interface. The 8522 A 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 fuil
autoranging capabilities (conductance only has one range). When measruement function
and range are selected, the 8522A automatically programs the reading rate and filter for
optimum measurement accruacy. 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 measruement functions. For example, the standard 8522A can make
voltage ratio measurements and an 8522A 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
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8522A allows the operator to capture up to 50 readings (400 with the 010 Option} at
various reading rates and to display the readings ata 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 occurred. The TRIGGER controls allow internal triggering, manual
triggering via the remote interface, and triggering from an external source. All
measurements can be guarded.

(-6, DC voltages can be measured from | uV up to 1000V in five ranges: 100 mV, 1V,
[0V, 100V, and 1000V. AC and ac -+ dc voltages can be measured from 10 4V acrms to
550V ac rms in four ranges (1V, 10V, 100V, and 650V acrms) over the frequency range of
10 Hz to | MHz,

1.7 Resistance can be measured in two ways. Either directly using the {12 WIRE and
(4 WIRE functions or inversely using the conductance function. The N2 WIRE and 014
WIRE functions provide measurement of resistance from 100 microhms to 20 megohms
is seven ranges: 10 ohms, 100 ohms, 1000 ohms, {0 kilohms, 100 kilohms, | megohm, and
10 megohms. Conductance provides fast, accurate, noise-free measurement of resistances
from 10 megohms up to 10,000 megohms in a single range, 100 nS. Conductance 15
displayed in Siemens (international units) which is equal to the reciprocal of ohms (5 =
1.

1-8. The standard 8522A 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.
74 OSR Subtracts an offset (OFST) from the input, muitiplies by a

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

#5 APCT Displays the percentage deviation of the input withrespecttoa
stored nominal value.

76 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.

1.9, The -010 Opticn provides an additional seven Math Programs:

8 STAT Statistics program that computes mean deviation, standard
deviation, variance, number of reading, bias. sum of the
squares, sum of readings,difference, and the sum of the
differences.

#9 LFAC Computes the ac rms value of inputs 10 Hz and below.
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#10

#14

dB Computes dB, dBm, or dBV.

RTD - RTD thermometer measurements.

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

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

THMS Thermistor linearization.

1-10. These 14 programs can be exercised on measurement data while the readings are
being taken or after the readings have been captured in burst memory.

1-11.

CPTIONS AND ACCESSORIES

1-12. The 8522A 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 8522A are listed in
Table 1-1.

Tabie 1-1, 8522A Accessories

MODEL OR PART NO.

NAME

Y8585
Y8598
80F-5
80F-15
81RF
82RF
Y2037
80T-150C
80T-150F

Rack Ears (for Rack Slide Mounting)
22-inch Rack Slides and Ears

High Volitage Frobe

High Volitage Probe

High Frequency Probe

High Freguency Probe

1000 RTD Temperature Probe
Universal Temperature Probe (°C)
Universal Temperature Probe (°F)

1-13. SPECIFICATIONS
1-14. Table 1-2 lists the specifications for the 8522A.

Table 1-2. 8522A Specificatlons

DC VOLTS

input Characteristies

RANGE FULL-SCALE RESCLUTION INPUT RESISTANCE
100 mv 198,899 1wV 210,000 MQ

1A 1.89689 10wV Z10.000 M3

10V 18.0100 100 wv =10.000 MO
160V 130,100 1my 10 M2

1000V 1024.00 10 mv 10 MO

8s52:
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Table 1-2. Specifications {cont)

Accu?ac‘y *{% of input -+ number of digits)

PLUS TEMP.
24 HOURS 30 DAYS 1 YEAR
RANGE 239C £1°G | 18°C t0 28°C | 18°C o 2g°c | COEFFICIENT
PER °C
100 mv 0.003 +5 0.0005 + 0.5 0.0065 + 6 0.011 + 16
1w 0.003 +1 0.0005 + 0.15 0.006 + 2 0011+ 2
0V 3.002 +1 $.0004 + G.10 Q.005 +1 G.008 + 1
100V 3.003 + 1 G.0005 + 0.15 0.007 + 2 D012+ 2
1000V 0.0035 +1 0.0005 + 010 0.0065 + 1 0.0 + 1
“From 22°C to 0°Cor 24°C to 50°C, 24 hoursspecification
From 18°C to 0°C or 28°C to 50°C, 80 day or 1 year specification
High Speed Accuracy +{% of input + least significant bit}”
i ' ' PLUS TEMP.
90 DAYS 1 YEAR
RANGE 18°C 10 28°C COEFFICIENT 18°C to 28°C
PER °C
100 my 001 41 0.015 +1 0,001 + 4
1V 001 +1 0.015 +1 0.00%1 + 05
10V 001 + 1 0.015 4 1 0.00% + .05
100V 0.01 +1 0.015 + 1 0.001 + 05
1000V 0.01 =1 0.015 + 1 3.001 + .05

*Typical with 80Mz ling, remote operation. 500 readings per second, 2-byte binary
output with 14 bits of data.

Typicat Normal Mode Rejectlon

LINE FILTER SETTLING TIME
FREQ 25 ms 50 ms 100 ms 200 ms 500 ms 15
50 Hz 85 dB 88 dB 71 ¢B 80 ¢B "83 dB 86 d8
50 Hz 65 dB 68 dB 71 dB 85 dB 88 dB a1 dB
400 Hz 53 dB 56 dB 60 4B 120 dB "123 d8 125 dB
‘Guaranteed minimum rejection
Common Mode Relection .. ..... True 100 d8 at 50 Mz and 80 Hz with 1 k(X unbalance

Maximum input

>

in either lead. Effective CMRB is equal to normal
mode rejecticn plus true CMR.

+1000V Peak, HI to LC or GUARD o chassis

terminals, and 200V Peak, GUARD to LO
terminals, for any range.

Maximum Reading Rate

!

QPERATICN RESQLUTION LINE READING RATE
e | srmaen | B | mon
oe|_evage | PR | e
e | me | B

tnput Current <50 pA for 30 days @ 18°C t0 28°C
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Table 1-2. Specifications (cont)

AC VOLTS (TRUE AMS)

Input Characteristics

AANGE FULL-SCALE | BESOLUTION INPUT IMPEDANCE
1V 109999 10 v 1 MQ,<100 pF at the
10V 16.0100 100 WV V/Q INPUT terminal
100V 130.100 1my
850V 850.00 10 mv

Accuracy (% of input + % of fuil-scale)™
For 650V range muitiply % F3 error shown by 1.6

24 HOURS 80 DAYS
23°C +1°C - | 23°C to 28°C
FREQUENCY ~

1 YEAR
18°C 10 28°C

% OF [+ % FS|+ % FS| % OF |+ % FS{+ % FS
INPUTI AC ACHDCINPUT! AC ACHDC

% OF [+ % FS|+ % FS
INPUTI AC |ACH+DC

10 Hz to 20 Mz 3.0 0.5 0.6 3.0 | 06 0.7
20 Hz to 40 Hz* 0.4 0.3 0.4 05 | 05 08
40 Mzto20kHz | 008 | 002 | 0.06 0.1 0.03 .08
20 kHz 1o 100 kHz! 1.0 0.3 0.4 1.0 | 0.3 0.4
100kHz to 300kHz; 2.4 0.6 0.6 24 | 08 0.6

300 kMz to 1 MHz| 8.0 2.5 2.5 80 | 25 2.5

3.5 0.6 0.7
0.5 0.6 Q.7
018 | 0.05 G.18
20 0.6 0.8
4.0 1.0 1.0
18.0 § 5.0 5.0

*Assumaes smoothing using the Statistics Math Program (#8),
**From .1% of range to full scale.

for any range.

Volt -HzProduct ................. Not 1o exceed 2 x 10
Not to exceed 177 V/

acouracy.

Temperature Coefficlent . ... ..... 18°C to 0°C to 28°C to 50°C, to 20 kHz.
ACMCDE ..., +£{.007% of input +.007% F8)/°C
AC+DCMQODE ............... +(.007% of input +.014% F3)/°C

Maxtmuminput .................. +1000V, Peak Hi to LO or GUARD to chassis

terminals, and =200V Peak GUARD 1o LQO terminals

Crest Factor ...................... Exceeds 4:1 @ ful! scale, increasing downscale.

Maximum Reading Rate . ....... ... 10 rdgs/sec. For irequencies <300 Hz use siower
reading rates of 5, 2, or 1 RDG/S, to insure stated
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Table 1-2. Specifications {cont)

CHMS

input Characteristics

CURRENT
RANGE FULL-SCALE | RESOLUTION THRU Opfg‘iif‘gg’?
UNKNOWN
100 19.9999 100 102 10 mA
10001 199.999 1m0 10 mA
10000 1999.99 10 mQ 1.0 mA
10 k02 19.9999 100 mQ 0.1 mA <8V
100 kQ 190,999 10 14.5 pA (max)
1MQ 1.99989 100 1.5 A (max)
10 MQ 19.3999 10 1.5 uA (max)
Accurecy ={% of input -+ number of digits)
PLUS TEMP,
24 HOURS 90 DAYS 1 YEAR
RANGE 23°C £1°C | 18°C 10 28°C | 18°C to 28°C CO%’:EF;?&ENT
100 0.0045 + 6 0.0080 + 7 0.0140 + 12 | 0.0007 + 0.2
1000 0.0035 + 2 0.0070 + 2 0.0125 + 3 0.0007 + 0.2
10000 0.0035 + 2 0.0070 + 2 0.0125 + 3 0.0007 + 0.2
10 kQ 0.0035 + 2 0.0070 - 2 0.0125 + 3 0.0007 + 0.2
100 kQ 0.0040 + 2 0.0090 + 2 0.0140 + 3 0.0012 + 0.2
RV 0.0080 + 2 0.0180 + 2 0.0200 + 3 0.0020 + 0.2
| omn 0.0300 + 1 0.0440 + 1 0.045C + 3 0.0030 + 0.2

*From 18°C 1o 0°C or 28°C to 50°C

Maximum Input

Maximum Reading Rate

.................. +400V peak for any range.

10/SEC at 100 K} and above.

g OPERATION RESOLUTION LINE READING RATE
[ H dgs/s
: Remote 5-1/2 digits gg H; 528 icéi/sii
. 50 Hz >500 rggs/sec
Remote | 4-1/2 digits 60 Hz >500 rdgs/sec
o i 30 Hz 100 rdgs/sec
tocal 5-1/2 digits 80 Hz 120 rdgs/sec
CONDUCTANCE
Hange . .........cooviiiiiiiiiiins 100 n3
Full-Scale ................coovunt. 169.99 n8
Resolution ....................... 0.01 nS
Accuracy =(% of input + number of digits)
24 HOURS 90 DAYS | YEAR ',%gf}:rgg&
| 23°C z1°C 18°C to 28°C 18°C to 28°C ~
} PER°C
| 004 + 5 0.0% + & 0.06 +5 0.004 + 1

‘From 18°C 1o 0°C or 28°C to 50°C
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Table 1-2,

Specitications {cont)

Maximum Input ... ... ..........

Maximum Reading Rate ...........

EXTERNAL REFERENCE

Operating Range .................

Input impedance .................

Acturacy

+400V peak

10 rdgs/sec

+0.5V de 1o £33V de as long as external reference is
within £16.5V of input LOC terminal.

10,000 MQ between external reference Hi or LO
terminals and input LC terminals.

X-REF VOLTAGE

ACCURACY

16.5V to 33V
0.5V to 16.3V

- . (A + B+ 20 ppm)
+[A + B + (400 ppm - Vraf )]

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

Maximum input ... ... . ... DU

TRANSFER ACCURACY ............

+180V peak between external reference Hi or LO
ang input LO: %360V peak between external
reference Hi and LO.

The following accuracy specifications apply when:
Fitter 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 1gast every hour.
Ambient temperature stability within £1°C.

DG Voitage
N RANGE +{% of input + number of digits)
100 mv 00020 + 4
iAY C.0020 + 1
10V 0.0010 + 2
100V 0.0020 + 1
1000V 00020 + 13

AC Yoltage (all ranges)

FREQUENCY

+{% of input + number of digits}

10 Hz to 20 Mz

20 Hz to 40 Hz

40 Hz to 20 kHz
20 kHz to 160 kiHz
100 kHz to 1 MHz

1.0+ 0.2
0.1 + 01
0.605 + 0.007
0.100 + 0.03C

0.500 + 0.060

AC Voltage, DC Coupled .........

gsa22
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‘I_‘ab!e 1-2. Specitications {cont)

Resistance .
| RANGE (% of input — number of digits)
100 G.0030 + 5
1000 0.0020 + 2
1000 0.0020 + 2
10 k{2 0.0020 + 2
100 k(2 .0020 + 2
1 M0 0.0050 + 2
10 MQY 0.0100 -+ 1
Conductance .................... +{0.02% of input +0.02 nS)
GENERAL
INerface .......coovvvieiirnnernn. Remote interface is standard.
Temperalure ..................... 0°C to 50°C operating, -25°C to 75°C non-

Relative Humidlly ... ..............

Shock and Vibratlon ..., .. ...,

Weight .................

operating.
<05% at 25°C, <75% at 40°C, <45% at 50°C.
Mesots MIL-T-288008 for type 111, Class 5, style E.

100, 120, 220, or 240V ac, £10%; 50, 60, or 400 Hz
+5%, <50W.

8.88 cm M/47.00 cm L4318 cm W - (3 1/2 in
H/18/1/2 in L/17 in W) See Figure 1-2.

9.56 kg (21 lbs)

RAelates sofely 1o insuiating or grounding properties
in [EC 348,

8522A
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Section 2

Shipping and Service Information

2-1. SHIPPING INFORMATION

2-2. The 8522A is packaged and shipped in a foam-packed contianer, When you receive
the 8522A, inspect the instrument thoroughly for possible shipping damage. Special
instructions for inspection and claims are included in the shipping container.

2-3,  Ifreshipment 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 C90%0¢
Everett, WA 98206; teiephone (206) 342-6300.

2-4. Each john Fluke Model 8§522A Digital Multimeter is warranted for a period of |
vear 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
vartous worldwide locations. A complete list of these service centers is located at the rear
of this manual. If requested, the customer will be provided with an estimate before any
work begins on instruments that are beyond the warranty period.

2-7. QUESTICONS? PROBLEMS?

2-8  For any additional information, contact vour nearest John Fluke Sales
Representatives (see rear of manual) or the John Fluke Mfg. Co., Inc. at the address or
telephone number given above. :

8822A
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Section 3
installation and Maintenance

3-1. MOUNTING: RACK OR BENCH

3.2, The 8522A is designed to be used on the work bench or to be mounted in a standard
22-inch or 24-inch deep equipment rack. The nonmarring feet and tilt-down bail (bottom,
front) aid bench operation. Use the bail to tilt the front panel of the 8522A to a convenient
operating position. Table 3-1 lists the three rack-mounting accessories availabie for use
with the 8522A. Figure 3-! shows the accessories.

Table 3-1. Rack Mounting Accessories

NAME MODEL NUMBER
22-inch Rack Slide ang Ears Y8598
Rack Ears Y8599

3-3. INPUT LINE PCWER
WARNING

TO AVOID SHOCK HAZARD OR INSTRUMENT DAMAGE CONNECT THE
INSTRUMENT POWER LINE GROUND TO EARTH GROUND. DO NOT
BREAK TH!S PROTECTIVE CONNECTION BY USING ATWO CONDUCTOR
EXTENSION CORD. ‘

3-4. The 8522A can be set up to operate from line voltages of 100, 120, 220, or 240 VAC
=106 at frequencies from 50, 60, or 400 Hz 5% (qualified service personnel can find the
line voltage selection procedure in the 8522A Calibration Manual). When the POWER
switch is set to ON. the 8522 A senses the line frequency and makes software adjustements
that provide the optimum line noise rejection for that frequency.

3-5. The power cables shipped with the 8522A depend upon the factory selected line
voltage. Factory selected line voltage s 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.

3-6. REMOTE INTERFACE CONNECTIONS
3-7. Two separate interfaces are available in the 8522A. The operator has the switch
selectable choice between a BCD or Parallel interface. The 8522A has 37-pin(J&) and 50-

pin (J9) connectors on the rear panel that provide access to both interfaces. The BCD

interface uses both connectors while the Paraliel interface uses only the 50-pin connector.
Mating connectors are provided with the instrument so that cables can be made by the
customer 1o match the desired interface for their controlling instrument.
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22 - INCH RACK SLIDES AND EARS (Y8588}

Flgure 3-1. Rack Mounling Accessories
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3-8, BCD Inieriace

3-9. The BCD interface emulates the Fluke 8375A/8400A BCD interface. Figure 3-2
shows the pin layout for the 8522A rear panel connectors and Table 3-2 gives signals
available on both connectors when the BCD interface is selected. Not all of the features
available on the 8522A front panel can be selected with the remote interface. Features
programmabie with the 8375A/ 8400A Remote Control Unit and Data Output Unit can
be programmed with the 8522A BCD Interface. Included among the features
programmable using both the 8375A/8400A and 8522A are function, range, filter, and
external reference. Features that can not be programmed, and therefore must be
controlled from the front panel, are REM/LCL, EXT/AUTO, ARM BNC, and
READING RATE. :

3-19. Paralle! Interiace

3-11. The parallel interface is switch selectable for either an 8-bit or 16-bit ASCII
message (one or two ASCII characters per handshake). The parailel interface can be
throught of as “word serial”. The choice of handshake configuration, i.e., either the
DR11C 4-wire or HP 98032 three-wire method, is also switch selectable. Table 3-2 gives
the signals available on J9 when the paraliel interface is selected. The 8522A is compatible
with the Fluke 1720A-002 Parallel Interface.

3-12. Switch Setection

3-13. Switch S102 is a five part switch accessible from the rear panel. See Figure 3-3.
Each part of the switch controls a different operation of the instrument. The operations
controlled by sections D and E vary, dependent upon the condition of section C. Table 3-
4 shows the seiected operation for each of the 32 possible switch combinations. Placinga
switch in the up position is the equivalent of a logic | and the down position is the
equivaient of a logic 0.

3-14, Select the operations desired and set the switches to the appropriate following
positions;

SHIELD: Set section A of $103 to the down position to connect the cable
shield to the 8522A chassis (earth ground). Set the S1 section to the up
position to open or disconnect the cable shield from the 8522A chassis.

TRIGGER: Set section B of $103 to the down position to select triggering
on the rising clock edge of the input to the BNC TRIGGER on J7 or BCD
External Trigger line on J8. Set section B to the up position to select
triggering on the falling clock edge of the input to the BNCTRIGGER on
J7 or BCD External Trigger linec on J§,

INTERFACE: Set section € of $103 to the up position to select BCD
[nterface operation. Set section C to the down position to select Parallel
Interface operation.

CONFIGURATION CONTROLS: Ifsection C of S103 is up to select the
BCD Interface: section D up selects 2-Terminal Ohm Measurement
operation, section D down selects 4-Terminal Ohm operation, section E
up selects the AC + DC Volts function, and section E down selects the AC
Volis function. If section C is down to select the Paralled interface:
section D up sclects 2 16-bit message, section D down selects an 8-bit
message, section E up selects the 3-wire handshake configuration, and
section E down selects thed-wire handshake configuration.

8522A
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B5Z:

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

8. Push the fusehoider in as far as it will go and turn it about 1/4 turn clockwise.
6. Connect the line power cord to line power.

10. On the front panel of the 8522A, 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 at the end of this manual).

Table 3-3. Parafle! Interface Pin Connectlons®

BCD/Parallel Connector J9

1. Bit § Input 18. Not Used 35. Bit 4 Input

2. Bit 1 Input 19. Bit Z Input 38, PFLG

3. Paralle! Remots 20. Bit & Input >37. Bit 0 Input

4. Bit 8 input 21. Bit 11 Input 38. Bit 0 Qutput

5, 1/Q 22. Bit 7 input 39. Bit 3 Qutput

6. Bit 13 input 23. Bit @ Input 40. Bit 2 Qutput

7. Bit 10 tnput 24, Bit12 input 41, Bit 1 Output

8. Bit 14 input >25. Bit 8 input 42, Bit 15 Input

9. Not Used 26. Bit 6 Qutput 43. Bit 11 Qutput
1. Req B ' 27. Bit 4 Qutput 44. Bit 10 Output
11. New Data Ready/PCTL 28. Not Used 45, Bit 9 Qutput
12. Not Used 29. Bit 8 Cutput 48. Reg A
13. Not Used 30. Bit 7 Quiput 47. Bit 5 Qutput
14, Bit 12 Cutput 31, Bit 18 Qutput 48. Data Transmitted/Preset
15, Bit 13 Output” 32. Bit 14 Output 49. Vss

¥16. Vss 33. Vss 50. Vss
17. Vss 34. Shield
*BCO Connector J8 is not used with the paraliel interface.
Table 3-4. Decoded 5103 Switch Settings
5103 Chassis to Trigger Configuration controls

(ASBGZEEQE) Cable GRD Edge intfgace £
Vitid {A) (8) ) (E)
60000 Connected Rising Paralisl B-bit d-vyire
00001 Connected Rising parailet | 8-bit ’ S-wire
009010G Connacted Riging Paraliel 18-bit 4-wire
00011 Connected Rising Paraiiel 18-hit 3-wire
001060 Connected Rising BCD 4-terminal chm AG
00101 Connacted Rising BCD 4-terminal chm AC + DC
0o110 Connecled Rising 3co 2-terminal ohm AC
00111 Connacted Rising BCD 2-terminal ohm AC + DC
01000 Connectad Falling Parailel 8-bit 4-wire
01001 Connected Faliing Parafliei 8-bit J-wire
010190 Connected Falling Parallal 16-bit 4-wire
01011 Cennected Falling Parallet 18-bit 3-wira
01100 Connected Falling BCD 4-terminal ohm AC




Table 3-4. Decoded 5103 Switch Selllngs (cont)

3103 Chassis to Trigger Configuration controls

Setting Cable GRD Edge '""E“g;"e ¢ o
ABCDE A B
(‘&é*%%} (&) (8) | (D) (E)
01101 Connected Falling BCD 4-terminal ohm AC + DC
gi1110 Connected Falling BCD 2-terminal ohm AC
o111 Connected Falling BCD 2-terminai ohm AC + DC
10000 Open Rising Parzallel 8-bit 4-wire
10001 Cpen Rising Parallet 8-bit S3-wire
10010 Cpen Rising paratief 16-bit 4-wire
13011 Goen Rising Parallet 18-kt 3-wire
10100 Open Rising 8CD 4-terminal ohm AC
10101 Open Rising BCD 4-terrinal ohm AC + DC
10110 Open Rising BCD 2-terminal ohm AC
1011 Open Rising BCDY 2-terminal ohm AC 4+ DC
11000 Open Falling Paratiel 8-bit 4-wire
11001 Open Falting Parallel 8-bit 3-wire
11010 Open Falling Parailel 16-bit 4-wire
11011 Cpen Falting Parallel 16~bit 3-wire
11100 Cpen Faliing BCD 4-terminal ohm AC
11101 Open Falling 8Ch 4-terminal ohm AC + DC
11110 Open Falling . BCD 2-terminal ohm AC
11111 Open Falling BCD 2-terminal chm AC + DO

- J3 3CO/PARALLEL COMHECTOR l 144 3B !ééa{fsé

1744 §B 240 VAC

1
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Figure 3-3. Rear Panel Location of 5301
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Section 4
Familiarization

4-1, INTRODUCTION

4-2. The material in the following paragraphs is-designed to acquaint the operator with
the 8S22A. Each control, connector, and indicator is identified in Location of Controls,
Connectors, and Indicators, Function of controls, Conrnectors, and Indicators describes
the function of each of these features {the descriptions are not operating instructions). As
each 8§522A feature is described, locate that feature on the 8522A. 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. FUNCTICN 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-
| and 4-2. Features belonging to functional groups will be described under a single
heading. For exampie. the three range controis will be described under RANGE.

4-7. Power On/Otf

4-8. The POWER switch not only connects or disconnects line power to the instrument
hut, on power up, causes the instrument to display model number, tell what options are
installed, state the interface status, 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 disptay:

8522 A (standard instrument)

or

8522A-01 (010 Option installed)

for | second then the instrumsnt will display the interface status of the instrument for |
second. The interface status display tells the operator which interface, and in the case of

8522A
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the paraliel interfaces, whichvariation (8- or 16-bit) is selected. The display will be one of
the following, as determined by the position of switches 83, S4, and S5 on the rear panel
switch 5103: :

bed BCD Interface

PAr3 8 Parallel Interface, 3-wire handshake, 8-bit message

PAr3 16 Parallel Interface, 3-wire handshake, 16-bit message

PArd 8 Parallel Interface, 4-wire handshake, 8-bit message

PArd 16 Parallel Interface, 4-wire handshake, [6-bit messdge
1 2 3 4 5 G

s —

T En -"‘}'“

L ]

10
{See details below)
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Flgure 4.1, 8522A Front Panel Controls, Connectors, and indicators
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Tabie 4-1. 8522A Front Panel Conirots, Connector, and Indicators

REF

NO. NAME FUNCTION

1 POWER CN/QOFF Switch Push ON (in¥/push OFF (out) for line power and
POWER ON default set-up (See Defaulls in the
Operation section of this manualj.

2 Left Display 5%, 7-segment LED digits with polarity
indication and six decimal point positions.

3 Right Display Four, 14-segrent aiphanumeric LED digits.

4 RESET Switch Momentary contact pushbutton used to reset the
instrument to two different default set-ups. (See
Defaults in the Cperation section of this manual.

5 V/CHINPUT Recessed terminals {for increased operator safety).

HI Terminal Hi is red. LO is biack. Voltages and resistancss to be
LO Terminal measured are applied to these terminals.
6 {1 SCURCE Recessed terminais {for increased operator safety).
HI Terminal Hi |s red. LO is black. The ohms source output is
LO Terminal present at these terminals when the (4 WIRE
measurement function is selected (the 8522A opens
these terminals when any other function is selected).

7 INPUT REAR/FRONT Switch Push to REAR (in) to connect the instrument 1o the
Rear Analog input terminals. Push to FRONT (ou)
to connect the instrument to the tront panel terminais,

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

g EXTERNAL GUARD/NORMAL Push to NORMAL (in) to disconnect/push {0

Switch EXTERNAL GUARD (out) ta connect the GUARD
terminal and the internal guard cireuit.

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 anc another
function when the instrumant is in the Math Program
Mode. Six of the pushbuttons have an integral LEED
to indicate the status of the control.

SHIFT Push to shift between the Multimeter Modsl {LED
of) and the Math Program Made (LED on).
MULTIMETER MODE OF OPERATION (SHIFT LED off)

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

o} BURST SIZE Push to display current burst size.

C RANGE Three range contreis that can enable autoranging

(AUTO LED on), select the next higher {7) or
tower (\J/) range.

BE22A
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Table 4-1. 8522A Front Pz_anel Controls, Connector, and Indlcators {cont)

REF
ME FUNCTION
NO. NA U
d Function Five software interiocked controls that determine
the measurement function.
€ PROGRAMS IN USE/QFF Push to enable or disable the math program(s)
selected. The math programs are in use when the
LED is on.
f TRIGGER Three controls that determine instrument triggering.
g REM/LCL Push to select local (frant panei) or remote control of
the instrument. REMOTE on indicates that an ex-
ternal device has assumed contro! of the instrument
via the remote interface.
B FILTER Push to decrease (.}, ) or increase {7} settiing time
and rejection of filter.
i READING RATE Push to seiect next faster M\) or next siower ()
Resading 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 retease to step or push ang hold to scroll
through the menu of math programs.
b Numeric Terminator Buttons Four controls used after Numeric Keyboard éntries.
BURST
SIZE Usad following Numeric Keyhoard entries to program
burst size.
LOCATION Used folicwing Numeric Keyboard entries to dispiay
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 tollowing either a Numeric Keyboard entry or
use of the MANUAL TRIGGER control to store
and enter data.
c Numeric Keyboard Controis 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 program(s) are in use.
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Figure 4-2. B522A Rear Panel Controls and Connectors

Figure 4-2. 8522A Rear Panel Controts and Connectors

REF

FUNCTION

NAME
NO.
1 REAR ANALOG INPUTS (J8) | 20 pin connector and pin assignment chart. Dupli-
cates the function of the front panel V/Q2 INPUT,
1 SOURCE, and GUARD terminals.
2 EXTERNAL REFERENCE Binding posts. Hi is red. LO is black, External
Hi Terminat (J25) reference signal is applied to these terminals.
LO Terminal (J28)
3 BNC TRIGGER Terminal (J7) | BNC connecter for input of external trigger.
4 FUSE Line power fuse, F201, and chart listing the appropriate
ling power fuse for each line power configuration.
5 Line Power Receptacie Receptacle for line power cable.
Terminal (J27) Binding past connected to chassis ground.
7 INTERFACE SELECTION Five recessed toggle switches.

SWITCH 5103 '

A-SHIELD Connect/disconnect the interface cable and
8522A chassis (earth ground).

8-TRIGGER Selects a rising or falling trigger edge on
the BNC TRIGGER and the BCD interface
inputs.

C Select BCD or Parallel interface operation,

D Select 2-terminal or 4-terminal ohms operation
i BCD is selected. Select 16-bit or 8-bit
cutput message format If paraliel is selected.

E Select AC+DC or AC operation of BCD is selected.
Select 3-wire or 4-wire handshake operation if
paraliei is selected.

) J8 BCD CONNECTCR A 37-pin female connector which allows
stectrical access (connection) to the BCD
porticn of the remote interface.

g J8 BCD/PARALLEL A 80-pin female connector which allows

CONNECTGR

electrical access {connection} to either the
BCD or the parailel portion of the remote
interface.

8522A
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4-3, Display

4-10. The display of the 8522A 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 8522A 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 muitlphcauon by the dlsplayed power-of-ten {1 E-+03 means 1000).

For operator convenience, the 8522A engineering notavion changes in multiples of three
powers-of-ien (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 5-1/2 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 decima!l point positions are labeled with the corresponding instrument range
of measurement.

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
e

OO000 @O m
\HHHHH Ww W w

100C

e

Figure 4-3. 8522A Rlight and Left D?spiay#

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 and to read the
status of Switch $103 for later use. {See Table 3-4 for S103 settings.) The instrument will
display:

PUSH RST (push RESET)

for | second, then if RESET has not been pushed a second time it will dispiay the
instrument interface status {e.g. bcd, PArd 16, PAr4 8) for one 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:

85!



Function DC volts (VDC in right dispiay)

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 Terminais

£.20. The resistances and voltages to be measured are applied to these terminals. Donot
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
to0 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. Chm (0)) Source Terminals - _

4-77  These terminals are only used when making 4-wire resistance measurements.
When the (34 WIiRE 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 appiy 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; O INPUT HI terminal. Do not apply a potential to the {1 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 beforeswitching.

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 earth ground or greater than 200V peak
with respect the the V/Q INPUT terminal. Use of the GUARD terminal is described in
the Operation Section of this manual.

4-27. External Guard/Mormal

CAUTION

To prevent instrument damage, push this contro! io NORMAL when making
normal G2 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 leit at the NORMAL
position.

4-29. Keyboard Swilches

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

1 SHIFT. Push to shift between the multimeter mode of operatien and the math
mode of operation. The LED is on when the mstrument is in the math mode of
operation.

8522A
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MULTIMETER MODE OF OPERATION {SHIFT LED off)

2. STATUS: When STATUS is pushed, the instrument steps through the
following display sequence (if STATUS is pushed and heid, the 8522A will scroll
through the sequence at a 1 second rate). Assume that no other control has been
pushed since POWER was set to ON.

STTS {status)

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

F 500 mSEC (filter)

b. BURST SIZE: When BURST SIZE is pushed, the instrument displays, fort
second, the number of readings programmed for burst size. After | 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)

. RANGE: Each muitimeter function has several ranges of measurement. 1f
autoranging is enabled (AUTO LED on), the instrument will automatically select
the proper range for maximum resolution. When shifting from a low rangeto a
higher range, the 8522A does not change range at the same point as when going
from a high range to a lower range. Table 4-3 shows these autorange change
points. Eachrange can also be selected manually using the ® and J 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 sutoranging. When autoranging is
setected, the AUTO LED is on.

“~ 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 excepts VA+D are selected by pushing one control. VA+D is selected
by phsing both the V DC and the V AC controls 2t the same time. When any
measurement function is selected, 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 measruement
function of the instrument, shows the possible right display(s) for that function,
and lists the default reading rate and filter.

s, PROGRAMS IN USE/OFF: Push to enabie or disable the math program
sclected. The math programs are in use when the LED is on.

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.

4-8
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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 closureor TTL
signal sources), If the LED is on, external triggering is enabled. Ifthe 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/ALTO
it EXT (LED on).

g, CONTROL Remote/Local Control

REM/LCL: Push {in) to seiect local (froﬁt panel operation. Push (out) to
select remote operation.

REMOTE: Indicator is on when control of the 8522A has been assumed by an
external device via the 1EEE-488 interface.

Table 4-3. Autoranging Change Polnts

FUNCTION RANGE DOWN WHEN LESS THAN UPF WHEN MORE THANM
vDC 100 MY | e e e 199.999 mV
VAC 1V 15000V 1.89999V
VA+D 10v 1.5000V 168.0100V

100V 12.000V 130.100V

1000V DC

Qr 496.00V

650V AC

1CO0hm | —— - — — 19.9998 Chm

100 Ohm 15.000 Chm 199.999 Ohm
02 WIRE 1000 Ohm 150.00 Chm 1999.99 Ohm
4 WIRE 10k Ohm 1.5000k Ohm 19.9999k Ohm

100k Ohm 15.000k Ohm 199.999k Chm

iM Ohm 150.00k Chm 1.89999M Ohm

10M Ohm 1.5000M Chm

Table 4-4. Measurement Ranges

FUNCTION v DC ¥ AC VA+D (2 & 4 WIRE) nS
Avaiiable 100 my 1002
Ranges 1Y W 1V 1000
10V 1OV 10V 10000
100V 100V 100V 10 kG2 100 ns
1000V 850V 850V 100 kD
1 MO
10 MQ

4-9



Table 4-5. Selecting Measurement Function

. DEFAULT
TO MEASURE PUSH RIGHT DISPLAY :

READING RATE | FILTER
de voltages vDC mVDC or VDC 2/%ec 800 msee
a¢ voltages VAC VAC 2/Sec 500 msec
ac signal on z de VDC & VAC VA+D 2/8ec 500 msec
ievel
Low value resistance 14 WIRE Ohm, kOhm, MOhm 2/Sec 500 msec
High value resistance 22 WIRE Ohm, kQhm, MOhm 2/Sec 500 msec
Extremely high nS nS 2/Sec FAST
resistance

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 automaticaily selected. (See Function
Switches or RANGE in this portion of the manuai 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: '

"L 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.

2 Push to increase the settling.time and rejection of the filter. The new filter will
be displaved for | second after the control is released.

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
measurement 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 automatically selected. Table 408 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 {ollows:

M Push to select the next faster reading rate. The new reading rate is displayed for
| second after the control is released. '

< Push to select the slower reading rate. The new reading rate is displayed for |
second after the control is released.

i. 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 4-8. Available Fliter

FUNCTION : FROMT PANEL <& IEEE-488 CODE
VBT and Low 5 msec FO
Ohms 25 msec Fi

50 msec F2

100 msec : £3

200 msec F4

500 msec 5

1000 msec 6

YAC and 160 msec F3
VA+D 200 msec F4
500 msac £B

1600 msec EG

High Ohms and FAST 7 . F5
nS SLOW F6

+ Displaved settiing times ara worst case for normal operaticn.

NOTES:

Filtering is a combination of analog and digital flitering.
The 8520.4 is capable of delaying a reading uniil the filtered data is valid {ufter the settling
rime hus elapsed ). This is accomplished by enabling filter ameout.

. F3 is furced when any function key is pushed.
4, Filter seitiing times jor High Ohms and nS:
CODE FAST {msec) SLOW (sec)
R4 100 1
RS 200 2
R6 300 4
Z3R4 200 2
1. MATH PROGRAM MODE OF OPERATION (SHIFT LED on)

4. MENU: Push to display the menu of math programs availabte. Programs #1
through #7 are available in a standard 8522A. 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 functions are:

$1ZE: 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

S178.

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,

BEZ2A
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Table 4-7. Avallable Reading Rates

MEASUREMENT FUNCTION

READING RATE

REMOCTE CODE

AND RANGE 50 Hz ] B0 Mz 400 Hz
ASYNCHRONOUS Do
200/sec 240G/5ec 228/sec D1
VDG, all ranges, and all ranges below 100/sec 190/sec 114 /580 07
100 kOhm (lowdz}. 80/sec B0/sec 57/sec D3
40/sec 40/sec 38/sec D4
20G/sec 20/sec 19/sec D5
10/sec 10/sec 9.5/sec D]
"B/sec 5/se¢ 4.8/sec o7
2/sec 2/se¢ 1.9/sec D8
lea
All functions and ranges 1sec H/sec 1isac D9
30/min D10
12/min D11
6/min Di2
2/min D13
1/min C14
30/hr 015
12/hr D18
8/hr o7
2/hr D18
1ihr D19

Table 4-8. Defauil Filter

MEASUREMENT SELECT READING THE RESULTING DEFAULT FILTER (8!
FUNCTION RATE LOCAL QEMOTE
ASYNC 5 msec EQ
240, 200/sec 5 msec £0
i 120, 100/sec 5 msec FO
VDC or fowd2 50, 50/sec 25 mseo Fi
40/se¢ 25 msec F1
20/sec 50 msec £2
10/sec 100 msec F3
5/sec 200 msec F4
2/sec 500 msec F5
All Functions 1/sec 1000 msec F&
30/min 1000 msec F&
12/min 1000 msec F6
8/min 1000 msee ra
2fmin 1000 msec F5
1/min 1600 msec F6
30/hr 1000 msec F5
12/hr 1000 msec g
6y 1000 msec Fa
2/hr 1000 msec 6
1/hr 1600 msec F3

852
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c. Numeric Keyboard:

t Push to change sign.

0 thru 9 Push to enter digit.

. Push to enter decimal point.

/ Push to specify burst memory scan limits.

EXP Push to enter exponential muitipliers of base ten.
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 cenjunction 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.

4-13/4-14






B522A

Section 5
Operating Motes

5.1, INTRODUCTION

5-2. The following paragraphs provide information necessary for successful operation
of the 8522A. Do not apply input potentials that exceed the input overtoad limits listed in
the Operating Notes.

5-3. INPUT OVERLOAD LIMITS

WARNING

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

5-4. The input overioad limits for the 8522A are listed in Table 5-1.

5-5. ERROR CODES

5-6. The 8522A 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. 8522A Input Overload Limils

TEEMINALS | FUNCTION MAXIMUM INPUT

vDC

VAC HI terminal 1000V peak with respect 1o LO terminal

VA+D
Q2 WIRE
024 WIRE HI terminal 400V peak with respect to LO terminal
n3

VIGINPUT

1 SCURCE HI terminal 400V peak with respect to £ SOURCE LG
QSOURCE Q4 WIRE [terminal. {2 SOURCE HI 200V peak with respect to /(2 INPUT HILL
1 SOURCE LG 200V peak with respect to Vi) INPUT LO.

1000V peak with raspect 1o earth ground. 200V pezk with respect
to the W/ INPUT LO terminal,

GUARD any

REAR ANALOG: Same limits as the corresponding front panel terminals between the rear panel
INPUTS {6} rerminals. 1000V peak between the front and rear panel terminals.

= A ) ) )
RhggEEF?E[\f’\‘JCLE 180V peak with respect to V/02 Input LD tarminal

BNC TRIGGER 30V Peak
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5-7. DEFAULTS
5.8. Defaults are hardware and software set-ups that the 8522A automatically placesin
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 defauit conditions are listed below in Table 5-3. The initial conditions referred to
in the table are as follows:

Function de volts (VDC in right display)

Range 100V (The 100 decimal is on.)

Reading rate 2/SEC

Filter 500 mSEC

Table 5-2, Error Codes
ERRGR DISPLAY EXPLANATION
00 Blank No Errors
01 Err01 YV High Voltage present with ohms function selected
02 None Syntax error during remote operation
03 Err03 NOVR | Numeric or register overflow
03 Err03 RTD | Failure of RTD algorithm to converge
04 ErrG4 KEY | Invalid use of a control
05 Eq05 FLTR | Cannot increass filter in ASYNC reading rate
08 Err08 ZERO | ZERO (Math Program < 2) cannot be selected with the VAC or
YA+D function.
o7 ErtQ7 IEEE | IEEE-488 input buffer overflow
08 or VXRF External Reference input >+£16.5V dc with Math Program +3 selectec.
08 ur VXRF +0.5V dc difference between EXTERNAL REFERENCE H! and LO
terminals with Math Program +3 setected.
10 HHMEH Normat input overrange
{functicn)

11 Err11 HDWR | Improper echo from A/D Microprocessor
12 rrtoo FAST | Reading rate too fast for selected filter and/or Math Program.
14 Erri4 ROM | ROM checksum error
15 £rr15 RAM | RAM does not check out
16 Srr16 LINE | Cannot determine line frequency at POWER ON.
17 Ere17 HDWR | Sync failure between the microprocessor and the A/D Convertar.
18 Oben INPT | v/ INPUT terminals not open during Analog Test (Math Program +1)
22 Err22 HDWR | Error while measuring voits for ohms change
23 Err23 HDWR | Time error, incorrect response from A/D Converter
24 Err24 HDWR | Resync error: instrument controller to A/C Converter
25 £rr25 HOWR | Ohms Reference Error
30 Err30 UART | No A/D response to microprocessor within time fHimits.
31 Microprocessor detects parity error
32 Err32 UART | Microprogessor detects gverrun error
33 Err33 UART | Parity and overrun errors (Error Codes 31 & 32)
34 Err3d UART | Microprocessor detects framing error
35 Erras UART | Parity and framing errors (Error Codes 31 & 34)
38 Erra6 UART | Overrun and framing errors {Error Codes 32 & 34)
a7 Err 37 UART | Parity, overrun, and framing errors (Error Codes 31, 32, & 34)
Al ErrA1 GARD | Undefined intarrupt at A/D
A3 ErrA3 GARD | Analog interrupt activated
A5 ErrA5 GARD | Parity, overrun, or framing error at A/D
AT ErrA7 GARD | llegal command at A/D

8322,
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Tabie 5-2. Error Codes (cont)

NOTE

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

1. “Err-1HV (s displayed when the user attempts to put the 8522A intc ohms, orthe B522A 1s
in ohms, and a voltage in excess of 16.5 voits exists on the analog input. When the 8522A
is displaying this message, it causes new remote interface bus activity.

2. Error 02 is generated by the user sending invalid command characters over the remote
interface bus. Since this condition only ocsurs In remoete operation, no front panel
message is displayed.

3. “Err03 NOVR" is displayed when a numaeric overflow condition exists. This will happen
when the user programs math registers too large (for addition, subtraction, and
multiptication) or toa small (diviston), When math program P11 (RTD conversion) has an
out of range input, or when the resuit fails to converge in 10 iterations, "Err03 RTD" wili be
displayed.

4. “ErrD4 KEY" is displayed for any keyboarg related erfror. Any invalid key sequences wil!
zause this error. Example: {SHIFT) {4) {DATA) causes "Err04 KEY".

5. "ErrQS FLTR" is displayed when the 8522A has the asynchronous reading rate selected
and the user tries to select a filtar other than the 3 msec filter.

6. “ErrQ8 ZERO" is displayad when the user tries to use P2 {(ZERQ) whea YAC or VA+D is
salected.

7. “ErrQ7 |EEE" is displayed when the 8522A command input buffer overflows. This can
happen when the user doesn't use any ‘ermination ¢haracters in the string, or if
characters are sent fasier than can be processed. The 8522A command input bufferis €4
bytes long.

8. Error 08 is generated by the external referenca program. "or VXRF" is displayed when
one of the external reference inputs has over =16.5 volts on it, while program F3 is
selected and "IN USE™

8. Error09is generated by the external reference program. “ur VXRF" is displayed when the
differenca hetween EXTERNAL REFERENCE HI and LO terminals is tess than .5 voits,
white program P3 is selected and "IN USE",

10. Error 10 is caused by anormal analog overrange. The display will show “+HHH HHVDC"
in {VDC) when the condition exists.

11, "Err11 HDWR" is dispiayed whan the 8048 processor in the 8522A doesn't echo properiy.

12, Error 12 is displayed as “rrico FAST". The current reading rate is too fast for the function,
range. filter, and math ssiected.

13, “Erri4 ROM™ is dispiayed when the ROM checksum test fails,

14, “Err 15 RAMT is displayed when the RAM test fails.

8522A
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Tabhia 5-2. Error Codes (cont)

15. “Err 16 LINE" is displayed when the 8522A cannot determine the line frequency.

16, “Err17 HDWR" is displayed when the 8522A Z80 processor cannot communicate with the
8048 processor.

17. Errori8isdisplayedas "OPEn INPT". This condition oscurs when the analog test of math
program P1=TEST is seiected.

18. “Err22 HDWR" is dispiayed when the 8522A has guard crossing probiems while testing
for nigh voltage before going into ohms.

19, “Err23 HMDWR" is displaysd when the 8048 processor does not return an expected
reading.

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

21, “Brros HMDWR” is displayved when a guard cressing error occurs while the 8522A is taking
an ohms reference measurement.

22, “Err30 UART” is displayed when the ZB0 is expecting an echo from the 8048, and it does
not occur within a specific time interval.

23. "Err3x UART” where xis 1,2,3,4,5,6,7 is displayed when the X80 UART detects a framing,
overrun, or parity error. parity errors are "1, overrun errors are “2”, and framing errors
are "4". The FOP error numbers are added togetherio produce cne octal digitfrom 1to 7.

24, “ErrA1 GARD" is displayed when an undefined interrupt sccurs in the 8048 processor,

o5, “ErrA3 GARD” s displayed when the “Anaiog Interrupt” flip-flop is activated on the
Analog PCB.

26, "ErrA5 GARDY is displayed when the 8048 UART detects a framing. overrun. or parity
error.

27. “ErrA7 GARD" is dispiayed when the B048 recsives an illegal command.

28. When mathison (INUSE), “"H" is lashed onthe 14-segment dispiays approximately once
per second, if the voltage measured is over 42.4 voits DC or 30.0 volts Ac, or any time the
8522A has an cverrange on tha analeg input.

Table 5-3. Defaulta
CLEAR VARIABLES|RESET MATH PROGRAM
EVEMT FOR SELECTED CONSTANTS TO PRE- m‘:g;éﬁ:gg;’“‘
PROGRAMS? DETERMINED VALUES?
Push POWER to ON Yes Yes Yes
Push RESET conce Yes No No
Push RESET twice within 1 Yes No Yes
second
Automatically SHIFT totha No No Yes
Multimeter Mode {SHIFT
LED offy? : ;
i

8522
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5-9. HIGH/LOW OHMS

5-10. Boththe 12 WIRE and the 34 WIRE resistance measurement functions have two
distinct operating modes: high ohms and low ohms. Low ohms starts at the [0{) range
and goes through the 10 k{) range. High ohms starts at the 100 k{) range and continues
through the highest chms measurements. The low ohms mode uses a current source and
the high ohms mode uses a voltage source. The 8522A 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 chms.

5-11. BURST AND TRIGGER

5-12. The burst feature of the 8522A, 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
§522A will store the designated number of readings then stop and wait for the next
trigger. If the polarity of burst size is negative, the 8522 A will store one reading for each
trigger. Used in conjunction with the reading rate feature, the 8522A can store readings at
a very fast rate then display (or transmit on the remote interface) readings at a very siow
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
%522A using location numbers -1 to -999 and <+ to +999 (there is no location number 0).
Obviously, location #1, #51, etc., contain the same information (#1, #401, etc., for
instruments equipped with the -010 Option). The 8322A is constantly sotring new
readings in burst memory unless you program burst sizes so that the 8522A 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, exc. After all 5- locations
have been filed, each new reading will replace the oldest reading previously captured. Part
B of Figure 5-2, shows a burst size of +50 programmaed. After trigger occurs, the 8522A
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 8522A captures 40 readings in locations +1
through +40, but the 8522 A was capturing readings continuousiy before measurements
that occured before trigger. In part D of the figure, burst size has been programmed at
+999, When trigger occurs, the 8522A will capture 999 readings and stop. However, only
the last S0 readings are stored in burst memory, and the first of these readings is delayed.
The delay, in this case, is equal to 949 divided by the reading rate, Using this method, the
reading(s) of interest can be delayed a minimum of {/reading rate and a maximum of
999 reading rate. For 60 Hz operation. this 1s a minimum delay of 04.17 msec and a
maximum time delay of 41 days. 15 hours. The Operating Section contains procedures
for displaving burst size, programming burst size, displaying the contents of burst
memeory. and burst and trigger operation with all possibie combinations of programmed
burst size and trigger controls settings. Also see Fluke Technical Bulletin B-D107.

5-14. GUARD QPERATION. .

5-15. Most measurements are made with the equipment connection shown in part A of
Figure 3-3. The DMM ground and the device ground are at the same potential and there
is no need to use the GUARD terminal. Inthis case the §522A front panel EXTERNAL
GUARD/NOMINAL controtis set to the NORMAL position. But sometimes thereisa
significant difference between the two ground potentials (Figure 5-3, part B) or the
measurement is made at some nongrounded ot floating point (Figure 5-3, part C). Now
there is an externalsource (known as the common mode source) acting through one of the
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test leads. Left uncorrected, this will cause a common mode noise error in the
measurement. The 8522A has a system of shields and an internal guard circuit which can
ve 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 current is being shunted away from the source resistance
so the effects of common mode noise on the measurement accruacy are minimized.
Pratical considerations will usually dictate which of the three connections are used.

agjao(50 112 3],

Figure 5-1. Burst Memory

TRIGGER
-858 -4G +889 (A}
H P I— b
-999 +1 +50 +G99 (B}
g | el !
-698° 10 +40 +389 (C)
| s rowpmsver: o | }
-899 +84G +989 (D)
{ s ———s—" b |

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

Figure 5-2. Burst Slze
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5-16.  As a rule 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-t7. For Guard operaiion, complete the equipment connection desired, push
EXTERNAL GUARD/NORMAL to the EXTERNAL GUARD position, and make
the measurement. :

5-18. READING RATE AND FILTER .

5-19. Reading Rate and Filter features of the 83522A interact. When in AUTO
TRIGGER (LED off), the 8522 A is continuously sampling the unknown signal at either
about 200 samplies/sec {asynchronous) or a known multiple of line frequency
(synchranous); for example, 240 samples/sec in60 Hz line power environments. The
Filter feature of the 8522 A controls a combination of analog and digital filters to produce
excellent rejection of line related noise (NMRR) and delay the reading long encugh to
insure that the reading 1s valid. Selecting a reading rate automatically selects the filter that
provides optimum measurement accuracy. If the 8522A 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. 1f the ASYNC
Reading Rate is selected, filter is set to 5 msec. Any attempt to change the filter sill result
in a display of:

Err)s FLTR

Selecting a measurement funciion or turning the 8522A on will automatically select a
reading rate and filter. {Se¢ the function switches material in the Familiarization
Section.}

5-20. CONDUCTANCE-TO-RESISTANCE CONVERSION

5-21. The nS measurement function of vour 8522A dispiays conductance in the
international units, siemens. One siemen equals the reciprocal of 1 ohm (S = 1/0). The
8522A units of display are nanosiemens. One nanosiemen equals the reciprocal of 1000
megohms (I nS = 171,000 M} To find the value of resistance sguivatent to the
measured conductance value, use the conductance-to-resistance conversion material
presented in Figure 5-5,

8522A
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Find the approximate resistance value using the conversion
scala. Then, on the Interpolation Table, locate the most
significant digit of the dispiay reading on the vertical NO.

cotumn, 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 nSis equal to 19.M{2. Decimal pointlocation is
determined from the scale approximation.

CONVERSION SCALE

*S = Siemens = 1/{) = INTERNATIONAL UNIT OF
CONDUCTANCE FORMERLY KNOWN AS THE MHO.
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Figure 5-5. Conductance-to-Resistance Conversion
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Section 6
Local Operation

6-1. INTRODUCTICON

6-2. This section of the manual describes exactly how to operate your 8522A locally
(front the front panel) in each of its multimeter functions (inciuding burst). Use of the
guard, burst, and various trigger features is described in the Operating Notes section
sarlier in this manual. Math program operation is described in the next section of this
manual {Math Program Operation). Remote operation (via the remote interface} 13
presented in Section 8 of this manual.

§-3. Philosophy of 8522A Multimeter Mode Operation

6-4. The philosophy of operation for the 8522A is “simplicity”. The internai 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. Seiect filter,

5. S;:.t the INPUT REAR/FRONT and EXTERNAL GUARD/NORMAL
SWItCnes.

6. Connect the 8522A as required.

7. 1f 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), excercise one of the
math programs on the measured value, etc.

6-5, FRONT PANEL AND REAR PANEL TERMINALS

6-6. Operation wiil be described using the front panei V/ 0 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 theREAR (in) position.

8522A
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6-7. Interface Selection

6-8. Select the desired interface, and interface configuration using switch S103 on the
83522 rear panel. Complete instructions on the use of the switch are givent in Section 3 of
this manual. If an interface is not being used select the parallel interface on the switch.

NOTE

If the BCD Interface is selected and @ BCD controller is not connected to the
instrument, incorrect readings may result on the 85224 display. If the
REM|LCL front panel swiich is toggled from local to remote and then back 10
Jocal when the instrument is in the condition described above the open POS
line disables the filter timeouts. Timeouts occur after an external trigger or if’
any front panel switch is pushed, PROGRAMS IN USE/OFF and ARM
BNC. As a result, readings will be erratic until the filter has settled. Filter
sertling timeouts are determined by the function, range, reading rate, or filter
states.

§-9. OPERATION AS A DC VOLTMETER
6-10. Figure 6-1 graphically demonstrates how to measure dc voltage using the B522A.

§-11. OPERATION AS AN AC VOLTMETER
6-12. Figure 6-2 graphically demonstrates how to measure ac voltage using the 8522A.

6-13. OPERATION AS AN AC/DC VOLTMETER
6-14. Figure 6-3 graphically demonstrates how to measure acdc voltages using the
8522A.

6-15. OPERATION AS A 2-WIRE OHMMETER
CAUTION

To prevent instrument damage, make sure that the external
GUARD/NOMINAL control is set to the NORMAL position when the GUARD
terminal Is not connected In the circult.

NOTE

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

6-16. Use the 012 WIRE function for convenient measurement of resistance. When
measuring resistances less than 20 kilohm, the resistance of the test leads may cause
significant errors. Use Math Program 472 (ZERQ) to automatically subtract the test lead
resistance from thedisplayed value (resistance displayed = resistance measured - test lead
resistance). Figure 6-4 graphically demonstrates how to measure resistance using the Q2
WIRE function of the B522A.

§-17. OPERATION AS A 4-WIRE OHMMETER
NOTE
When the 10 megohm 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.
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6-18. Use the N4 WIRE function for the most accurate measurement of resistance
values below 20 kilohm. The 04 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 Q4
WIRE function of the 8522A.

5-19. OPERATION AS A CONDUCTANCE METER

6-20. Use the conductance function (nS) to measure resistance from 10 MO te 100,000
M. Siemens, the units of conductance, is equal to the reciprocal of ohms (S =1/{1). To
find the value of resistance equivalent to the measured conductance vaiue. either divide |
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 8522A.

6-21. BURST OPERATION

6-22. Introduction .

6-23. 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.

8-24. Displaying Burst Size
5-25. 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 8522A will display the burst size for about | second
after the control is released. For example, if a burst size of 10 readings is programed,
the 8322A will display:

10 = SIZE.

§-26. Burst and Trigger Oparation

6-27. The operating of the 8522A 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 3522A and the storage locations
used in burst memory for each combination of burst sizes and positions of the TRIGGER
controls. See Burst and Trigger in Section $ {or additional information.
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HINT

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

@ Remove instrument inputs.

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

® SELECT THE FUNCTION: Push VDC _

The instrument established the VDC Default conditions.

The visible results are that the AUTO RANGE LED is on and the display is
+010mvVIDCilo-010mY DC (the disptay may ramp up if the input terminals
ars open).

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

e SELECT THE READING RATE: Pushing VDC establishes areading rate of
2/SEC. if a different reading rate is desired, push the ™ or & READING
RATE controi to select the reading rate desired. Remember that selecting a
reading rate automaticaily changes filter to a predetermined vatue.

e SELECT THE FILTER: Pushing VDC establishes a filter of 500 mSEC. If a
different filter is desired, push the 1 or ¢ FILTER control to select the filter
desired.

8 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 contrels 1o the
positions indicated.

@ READ: The measured value in the display.

NOTE

Applicable marh’ programs can be exercised on the measurements.

Figure 8-1, DC Yoltage Measurement (cont)
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8 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 1 or & RANGE control to select
the range desired.

e SELECT THE READING RATE: Pushing VAC establishes areading rate of
2/SEC. If a different reading rate is desired, push the 7 or - READING
RATE control to seiect the reading rate desired. Remember that sefecting a
reading rate automatically changes filter to a predetermined value.

e SELECT THE FILTER: Pushing VAC establishes a filter of 500 mSEC. If a
different fiiter is desired, push the ™ or & FILTER control to select the filter
desired.

® SELECT THE TRIGGER: Push EXT/AUTC and ARM BNC TRIGGER

controls so that the LEDs are off (instrument in AUTO TRIGGER) see Burst
v.s. Trigger Operation for operation in other trigger modes.

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

& 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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# Remove instrument inputs.
® Insure that the SHIFT and PROGRAMS IN USE LEDs are off.

e SELECT THE FUNCTION: Push VDC and VAC AT THE SAME TIME. Th‘e
instrument extablishes the VA+D Default conditions. The visible resuit 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 -t or & RANGE control to select
the range desired.

e SELECT THE READING RATE: Pushing VDC and VAC estabiishes a
reading rate of 2/SEC. If a different reading rate is desired, push the & 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 and VAC establishes a filter of 500
mSEC. Hf a different filter is desired, push the 1 or -I- FILTER control to
selpct the filter desired. '

8 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 vaius in the display.

NOTE

Applicahle 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.

OFF FOR LCCAL
ON FOR REMOTE

e SOATIRBE 1L 52 SOURCE

| REARPANEL ~u  § T
Bl INPUTS Sk w‘-@—’
i RS NN AR

FRONT PANEL
INPUTS

NORMAL
MEASUREMENTS

OR

GUARDED
MEASUREMENTS

Figure 8-4. 2-Wire Resistance Measurements
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Use 02 WIRE to measure resistances from 00 to 20 MQ

WARNING

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

& Remove instrument inputs.
o |nsure that the SHIFT and PROGRAMS IN USE/QOFF LEDs are off.

8 SELECT THE FUNCTION: Push Q2 WIRE

The instrument establishes the 02 WIRE Default conditions.

The visible results are that the (32 WIRE and AUTO RANGE LEDsareonand
the display is MH.HHH Mohm (overrange) ifthe input terminals

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

o SELECT THE READING RATE: Pushing 22 WIRE establishes areading
rate of 2/SEC. If a different reading Rate is desired, push the ® or ¢

READING RATE control to select the reading rate desired. Remember that
selecting a reading rate automatically changes filter to a predetermined
vaiue.

o SELECT THE FIiLTER: Pushing Q2 WIRE estabiishes a filter to 500
mSEC. If a different filter is desired, push the ™ or 4 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 linstrument 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/NCRMAL controls o the
positions indicated.

NOTE

[ the insirwment displavs Err()] HY. there is electrical energy present in
the device being measured (charge capacitors, the device is turned on,
)

e READ: The measured value in the display.
NOTE

Math Prosram 22 allows the test lead resistance to be removed from the
measured value before the resules are displaved.

Figure 8-4. 2-Wire Resistance Measurements (cont)

8522A
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NOTE
. When the 10M{ range is selected, the 10C decimal point will be on {instead
of the 10 decimat point). The display is correct but has been shifted one
position to the right.

o OFF

OFF FOR LOCAL
ON FCR REMOTE

GENRT T TLSKRIRCE

FRONT PANEL
INPUTS

NORMAL
MEASUREMENTS

CR

GUARDED
MEASUREMENTS

Figure 6-5. 4-Wire Resistance Measurements
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ge 04 WIRE to measure resistances from 00 to 2 MQ

WARNING

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

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

s SELECT THE FUNCTION: Push Q4 WIRE

The instrument establishes the (34 WIRE Defaull conditions.

The visible results are that the 4 WIRE and AUTO RANGE LED are on and
the display is HH.HHH MOhm (overrange) if the input terminals are open).

# SELECT THE RANGE: if autoranging is desired. proceed. If a specific
range of measurement is desired, push the T or « RANGE control 1o select
the range desired.

# SELECT THE READING RATE: Pushing 24 WIRE establihes a reading
rate of 2/SEC. If a different reading rate is desired, push the ™ or ¥
READING RATE control to select the reading rate desired. Remember that
selecting a reading rate automatically changes filter to a predetermined
value.

@ SELLECT THE FILTER: Pushing (04 WIRE estabiishes a filter of 500 mSEC.
If 5 different filter is desired, push the » or & FILTER control to select the
filter desired.

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

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

NOTE
If the instrument displavs Err0] HY, there is electrical energy present in

the device being measured {charged capacitors, the device is rurned on,
eted

% READ: The measured value in the display.

Figure 5-5. 4-Wire Resistance Measuremants (cont}
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'P{gure 6-5. Conductance Measurements
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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.

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

@ SELECT THE FUNCTION: Push nS

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

e THE RANGE OF MEASUREMENT IS 100 nS.

@ SELECT THE READING RATE: Pushing nS establishes a reading rate of
2/SEC. If a differenct reading rate is desired, push the ™ or ¥ READING
RATE contro! to seiect the desired reading rate.

e SELECT THE FILTER: Pushing nS establishes the Fast Filter. lf aditierent
filter is desired, push the /T or « Filter Controlto select the filter desired.

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

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

NOTE
If the wsirwment displays Erv01 HV there is elecirical energy presens in
the device being measured (charged capacitor. the device is turned on,

1e).

e READ: The measure value i the display.

Figure 6-8. Conductance Measurements (conl)
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ya i@y
" BURST MEMORY
READINGS
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SIZE | TRIGGER | HOW _ LAST |BEFORE LAST
MANY WHEN (_:CMMENTS READING| READING
+1 YES i Each Trigger Deesn’t stop 1 -1,-2,-3...
+N YES 1 Each Trigger Doesn’t stap N N-1, N-2...
- YES 1 Each Trigger Doesn’t stop N N-1, N-2. ..
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Figure 6-7. Burst v.8. Trigger Operallon
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Section 7

Math Programs

SECTION TITLE PAGE
TA Mauath Program #f - TEST ... ... . o oL, PP TA-]
8 Math Program #2 - ZERO .o e 7B-1
7C Math Program #3 — XREF .o T7C-1
D Math Program #4 — OFFSET, SCALE. RATIO (OSRY .. ... 7.1
TE Math Program 45 - APCT 7E-1
TF Math Program B6 = PEAKS o e TF-1
TG Muath Program 27 — LIMITS oo o 7G-1
TH Muih Program 88 — STATISTICS © .o o e we.. TH-I
T o* Muath Program #9 - Low Freguency AC RMS Voltage ... ..o i 71-1
o Math Program 810 « dB Ratio ... .. . e 71-1
7K Math Program #11 -« RTD Temperature Conversion ... ..o . o he, 7K1
7L Math Program 512 — John Fluke 807-130C Conversion ... ... ... .. 71-1
™ Math Program #13 — John Fiuke 80T-130T Conversion ... ... .0 TM-]
IN Math Program #14 = Thermistor Linernzation ... ... i, IN-1

* See Fluke Technical Bulletin B-0075A for additional information.



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 kevboard or MENU or a
reading can be taken end entered using the
enter data MANUAL TRIGGER control, or areading
stored in burst memory can be entered using
BURST LOCATION).

then
(use the data for BURST SIZE, BURST

LOCATION, PROGRAM DATA, or
PROGRAM SELECTION).

numerical terminator button

7-3.  Specific procedures are presented for each math program in a separate subsection.
The standard 8522A contains math programs numbers | through 7. The 8522 A equipped

with the -010 Option contains an additional seven programs -- math programs number 8 .

through 14. Table 7- lists each math program by number, name, and function.

7-4. PROGRAM WARNINGS

WARNING

WHEN THE MATH PROGRAMS ARE IN USE (PAOGRAMS IN USE/QFF LED
ON), THE 8522A FLASHES HHHH M THE RIGHT DISPLAY WHEN A
VOLTAGE EQUAL TO OR GREATER THAN 30V AC RMS CR 424V DC IS
PRESENT ON THE INPUT TERMINALS COF THE 8522A NO MATTER WHAT
NUMERICAL VALUE |S DISPLAYED.

7-5. When a math programisinuse (PROGRAM IN USE/OFF LED on), high voltage
inputs to the 8522A may not be displayed as such on the 8522A. This possible operator
hazard is indicated by HHHH flashing at a | 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. ’

7-5. PROGRAMMIMNG 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 8522A will display:

“”* NMBR

852:
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Table 7-1. 8522A Math Programs

DISPLAY

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

0 None——used to deselect programs

1 TEST Four diagnostic self-test programs Test resuits

2 ZERO Automatic meter zero to de voltage Corrected measuremeants

ar resistance offset
3 XREF External reference ratio Ratio of front to rear input
4 OSR Offset, scale, ratio {nput—0Offset} Scale
Ratia

5 AdecT Percent Deviation % deviation from z nominal value
G PEAK Peak value storage DMM measurement

7 Livt tnput tested against Hmits HIGH, PASS, LOW

OPTIONAL PROGRAMS {-010 OPTION}

8 STAT Statistics DMM Measurement

g LEAC RMS ac value of inputs below 10H2 RMS vaiue

10 48 dB, dBm or dBV ratic Measurement in dB, dBm, or 4BV
11 | RTD RTD thermomater Temperature i C, F.or TK

12 | JvC Operation with John Fluke B0T-150C|  Temperature in °C, °F, or K

temperaturg probe 3ccessory
13 JVE Operation with John Fluke B0OT-150F Temperature in “F °C, or “K
14 | THMS Thermistor {inearization Temperature in €, °F, or 'K
2. Enter the number of readings that 1s the size of the desired burst. {f the opposite

P

polarity burst is desired, push =. For example, if the BURST SIZE is +10, to

program a burst size of =30, push %, then 3, then 0. The 8522A will dispiay:

3

for about | second after the control is released, then the 85224 wiil exit the Math

-30 NMBR

Push BURST SIZE. The 8522A will display:

-30 = SIZE

Program Mode,

7-8. DISPLAYING THE CONTENTS CF BURST MEMORY

7-9.

The contents of burst memory can either be displaved one location at a time or
scanned. Remember that measurements can be captured in burst memory at one reading
rate and displaved (or transmitted on the remote 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 previsously triggered bursts.

7-1C. Stepping Through Burst Memory
7-1

L.

Use this procedure to display the contents of burst memory ong location at a ume,

Push SHIFT so that the LED is on. The 8522A will disptay:

" NMBR

8522A
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2. Enter number of the burst memory location to be displayed. For example to
dispiay burst memory iocation 5, push 5. The 8522A will display:

5 NMBR

3. Push BURST LOCATION. While BURST LOCATION is depressed, the
location number is displayed. When BURST LOCATION is released, the 8522A
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 8522A 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 8522A will display:
“” 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. Forexample, to display
the contents of burst memory locations 10 through 30, push {, then 0, then/, then 3,
then 0. The 8522A will display:

i0 /030

4, Push BURST LOCATION. The 8522A will display the contents of burst
memory location 10 through 30 at the reading rate selected when 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 vou 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 whenthe math program
number s known:

1. Push SHIFT: The SHIFT LED turns on and the instrument displays:
“P 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
selected. If there are any programmable constants, the 8522A will display prompts
(0 let the operator use the existing constants or program new constants. See the
Math Program Section for a detalled description of each math program.



Example: You want to select Math Program #2 (ZERO) to remove the effects of adc
voltage offset. No zero reference value has been stored since the instrument was
turned on. The VDC measurement function is selected.
Push SHIFT.
The 8522A dispiays:
“rr NMBR
Push 2.
The 8522A displays:
2 NMBR
Push PROGRAM SELECTION
The 8322A displays:
2= ZERO
for about 1 second then displays:
2.1 = DZRO
for about 1 second, then displays:
-+ 00000 DZRO

Assuming that you want a zero reference of zero volts, push PROGRAM DATA.
The 83522A 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 notsure of ot
do not know the math program number.
i. Push SHIFT: The SHIFT LED turns on and the instrument displays:
“ NMBR
2. Pushand hold the MENU control. The math program menu will scroll through
the display at a | 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.

Push SHIFT.
The 8522A displays:
=™ NMBR

Push and hold MENU.

BE22A



The 8522A displays:

MENU
for about 1 second, then displays;
1 = TEST
for about 1 second, then displays:
2 =ZERO

Since this is the math program you wnat to select, release MENU (2 = ZERO
remains in the display). Push PROGRAM SELECTION. The 8522A continues to
display: B .

2=272ERO
for about | second, then dispiays:
r2.1 = DZRO
for about | second, then displays:
+.00000 DZRO

Assuming that you want a zero refreence of zero volts, push PROGRAM DATA.
The 8522A 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 {} (no program) and | (instrument self-test) cannot be stacked with any other
math program. Math Program Numbers 11, 12, 13, and I4 (the four temperature
measurement programs) are mutually exclusive. That is, only one of these programs ¢an
be selected at one time. Each of these four math programs requires that the 8522A use a
different type of accessory which is compatible only with that math program. Other math
program can be stacked with any one of these four programs. The math programs will be
used by the 8522A in the sequence they were programmed. For example, if you stack
Math Program #3 and #6 as 36, the 8522A will excercise Math Program 43, then Math
Program #6. Use the following procedure to stack math programs:

1. Push SHIFT: the SHIFT LED turns on and the 8522A displays:
“7* NMBR

2.  Enter the math program numbers in the seguence you want the programs used
and push PROGRAM SELECTION. The math programs are stacked and the
8522A 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.

8522
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Push 3.
The 8522A displays:

3 NMBR
Push 6.
The 8522A displays:

36 NMBR

Push PROGRAM SELECTION.

36 NMBR remains in the display for about | seconq then the 8522 A displays:
3 = XREF

for about | second, then displays:
6= PEAK

for about i second and then returns to the Multimeter Mode (SHIFT LED wiilturn
of).

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 multimeterreading into a math register. Assume
that the math program has been selected and that the 8522 A has asked for datato storein
a math register.

I. Push MANUAL TRIGGER. The resulis 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 852ZA
will proceed with the sequence of that particular test,

7.24, ENTERING THE CONTENTS OF CNE 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 thea the 8322A
has asked for data to store in a math register.

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

2. Push BURST LOCATION. The 8522A displays the contents of that location in
burst memaory.

3. Push PROGRAM DATA. The 8522A will proceed with the sequence of that
particular program.

8522A
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7-26. IMPLEMENTING MATH PROGRAM(S)

WARNING

WHEN MATH PROGRAMS ARE IM USE, THE 8522A WILL FLASH HHH IN
THE RIGHT DISPLAY TO INDICATE THAT APOTENTIAL SHOCK HAZARD
(AVOLTAGE EQUAL TO OR GREATER THAN 30V ACRMS OR 424V DCOR
PEAK AC) IS PRESENT AT THE INPUT TERMINALS OF THE INSTRUMENT.

7-27. To -implement (use) the math programs selected push PROGRAMS IN
USE/QFF. The LED turns on and the 8522A exercises the math program(s) selected.
While math programs are being exercised, hazardous voltage levels may be present at the
8522A inputs while numerically low voitage indications are displayed. For example, if
1000V dcis being applied to the 8522 A input while Math Program #2 is being used when
zero reference of 999 volts is programmed, the 8522A will display 1.00. To warn the
operator that there is a voltage greater than30V ac rms or 42.4V dc or peak acapplied to
the 8522A 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 8522A will display:
iﬁl?'! 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 8522A will display:

2.2 NMBR
3. Push PROGRAM SELECTION. The 8522A will display:
r2.2 = OZRO
for about 2 seconds, then (suppose OZRO 15 4.0 ohms):
+4.00000 OZRO

4. To stop looking at the math register, push SHIFT so that the LED is off. The
3522A 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 8522A 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 8-1) without affecting the function of the math program. For example, while using
Math Program #7 (LIMIT) the operator can wath 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 8522A will display:

“P* NMBR

Push 0, then ., then 1. The 8522A will display:

0.1 NMBR

Push PROGRAM SELECTION. The 8§522A will display:

0.1 =0PT

for about | second, then displays:

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

According to our example, push 7, then ., then 6, the PROGRAM DATA. The
8522A will display the conteots of register 7.6 {the total number of readings) as the

0.0 DOPT

count accumulate when math programs are in use.

7-32. REMOTE PROGRAM OPERATION

7-33.  The selection of programs varies with the interface selected. When the BCD
Interface is selected, only the external reference program can be selected remotely. All of
the programs installed can be programmed remotely when the Parallel Interface is

selected. However, if Program #1 is selected, its use is limited to Test #] only,

Teable 7-2. Math Registers

REGISTER|  RIGHT DESCRIPTION DATA TYPE
NUMBER | DISPLAY
0.0 - Display Register (DMM Mode)
0.1 DOPT Oisplay Option
2.0 none Zero Qutput Computed Variable
2.1 DZRO DC ZERQ (voltage measurement) Programmable Constant
2.2 QZRO Ohms Zero {Resistance measurament} Programmable Constant
; 3.0 XREF External Reference Quiput Computed Variable
i 341 VXRF External Referance Voltage Computed Variable
3.2 XRFH External Reference Voltage High Measured Variable
3.3 XRFL External Reference Voltage Low Measured Variabie
3.0 nong Qffset, Scala, Ratic Output Computed Variable
4.1 OFST Offset Programmable Constant
4.2 SCAL Scale Programmable Constant
4.3 RATO Ratio Programmable Constant
5.0 AeCT Percent of Deviation Duiput Computed Variable

BE22A
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Table 7-2. Math Registers {cont)

R£S§J:§ D?éfifv DESCRIPTION DATA TYPE
5.1 NOM Reference Programmahie 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 PKPIK Peak-to-Peak Value Computad Variable
7.0 none Limits Gutput (High, Low, Pass} Computed Variable
7.1 ULMT Upper Limit Programmahle Constant
7.2 LLMT Lower Limit Programmable Constant
7.3 N HI Number of Migh Readings Computed Variabie
7.4 N LO Number of Low Readings Computed Variable
7.5 NPAS MNumber of Pass Readéngs Computed Variable
76 NTTL Totai Number of Readings Computed Variable
8.0 nong Statistics OQutput Computed Variable
8.1 NUM Number of Readings Computed Variable
8.2 AVE Average of the Readings Computed Variable
2.3 STDV Standard Deviation Computad Variabie
8.4 VAR Varance of Readings Computed Variabie
85 SuM Sum of the Readings Computed Variable
3.6 SMSQ Sum of the Squares of the Computed Variable
Readings
8.7 BiAS First Reading of the Sequence Measured Vartable
8.8 DE Reading Minus Bias Computed Variable
8.9 SDIF Sum of the Differances Computed Variable
9.0 LFAC Low Frequency RMS Volits Computed Vartable
Qutput
9.1 NUM Number of Readings Computed Variable
3.2 SMSC Sum of the Squares of the Computed Variabies
Readings
9.3 ACLF Unfiltered LFAC Computed Variable
9.4 RSUM Filter Summing Computed Variable
10.0 B dB Cutput Computed Variable
101 Wy Yoltage Reference Programmable Constant
10.2 Ri {nput Resistance Programmable Constant
10.3 RL Load Resistance Programmable Constant
10.4 Pr Power Reference Programmable Constant
11.0 RTD Degrees Celsius Quiput Computed Variable
11.1 ’ RTD Degrees Kelvin Qutput Computed Variabie

852
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Table 7-2, Math Registers {cont)

REGISTER

RIGHT

NUMBER | DISPLAY DESCRIPTION CATA TYPE
11.2 °r RTD Degrees Fahrenheit Output Computed Variable
11.3 RO Resistance at O Degrees Celsius Programmable Constant
11.4 ALPH Slope of the resistance curve, Programmable Constant
11.5 DELT Parameter "Delta" Programmabie Constant
11.6 BETA Low temperature Parameter "beta” Programmable Constant
12,0 °C JF 80T-150C Output Computed Variable
12.1 °K JF 86T-180C Equivalent "Kelvin Computed Variable
12.2 °F JF 80T-150C Equivalent Degrees F Computed Variable
13.0 °F JF 80T-150F Cutput Computed Variable
13.1 °c JE BOT-150F Eguivalent “Celsius Computad Varizbie
13.2 K JE 80T-150F Equivaient”Kelvin Computed Variable
14.0 "C Thermistor Quiput Degrees Celsius Computed Variable
4.1 K Equivilant Degrees Kelvin Computed Variable
14.2 °F Eguivilant Degrees Fahrenheit Computed Variable
14.3 AG Parameter AQ Programmable Constant
14.4 Al Parameter Al Programmabie Constant
14.5 A2 Parameter A2 Programmable Constant
14.6 A3 Parameter A3 Programmaealbe Constant

8522A
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Section 7A
Math Program #1 - TEST

7A-1. INTRODUCTION

7A-2. Math Program #1 consists of four self tests that provide a confidence check of the
8522A. Math Program #1 is not a performance test. The 8522A 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 8522A but only Test #1 can be selected via the remote
interface. The four tests are:

TEST #! -- ANALOG - Checks the function of the analog circuitry of the 8522A.
TEST #2 — DIGITAL -- Checks the function of the digital circuitry of the 8522A.

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

TEST #4 -- TROUBLESHOQOTING -- Provides a constant, repetitive pulse pattern on
the 8522A lines. Thisis atroubleshooting 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 8522A for high voltage. If a
voltage is present, the 8522A will display:

ErrOl HV

until the voltage is removed. Next, the 8522A makes a conductance measurement across
the input terminals. If the measurement is greater than 1 nS (less than 1,000 M{1), the
8522A will display:

OPEn INPUT {open the input)

until the input terminals are opened. Once the first two conditions are met, the 8522A will
make 16 internai subtests and measure analeg voliage for each subtest. If the analog
voltage is within the limits listed in Table 7A-1. the 8522A will display the measurec
voltage and state that theinstrument has passed the analog voltage test for that subtest
then proceed to the next subtest. For example, a display of:

-0003 PS03

indicates that the 3522A passed subtests 3 and the analog measured was .-0003. If the
analog voltage is not within the specified lirmits, the 85224 will dispiay the measured

8522A
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voltage, state that the test failed, and - if in local operation - stop (when in remote, the
8522A will proceed through the 16 subtests without stopping}. Forexample, a dispiay of:

+.95168 FLI3

indicates that subtests 13 failed and the measured value was +9.5168, If in local
operation, push PROGRAM DATA to proceed. Once the 16 subtests have been
completed, the 8522A will ask for the number of the next test by displaving:

“” TEST

The results of the analog voltage measurements for subtests | through 16 are stored in
burst memory locations 1 through 16, respectively. The Math Program Operation section
describes general operating procedures for math programs.

- NOTE .

The ac portion of the analog self~test (test #9 in particular and test #10 through
16 in general) may erroneously give a fail indication in a high elecrrical noise
environment. To lessen the probability of a false indication, either reduce the
noise by removing any connecied input cables or by separating the instrument
and the noise generatoers, e.g., ac mains or nigh voltage ac sources, or test the
instrument with the input terminals shorted. To use the shorted terminals
method select the voits AC + DC function, short the input terminals and check
for a reading beiween -0.00125 and +0.00560 on the | volit range, between
-0.100 and +0.0250 on the 10 volt range. berween -0.080 and +0.148 on the |00
voll range, and between -0.64 and +1.18 on the 630 volt range. If these tesis
fail, the instrument should be calibrated If calibraiion fails, send the unir io
your nearest Fiuke Technical Service Center.

Table 7A-1. Analog Test Limits

SUB-TEST LIMITS

NUMBER MAXIMUM MINIMUM
1 1000V dc Zero Check +.0003 - 0003
02 100V de Zero Check +.0004 —. 0004
03 100mV de Zero Check +.0G10 — 0010
04 10V dc Gain Check +6.5100 +6.4900
G5 1000Vde Gain Check +.0676 +.0868
a6 100V de Gain Check + 773 +.7753
o7 100mVY dec Gain Check +5.2311 +6,2091
08 10 MOhm Range Check +4.4978 +4.4678
09 1V ac Zero Check + (448 —.0100
10 10V ac Zero Check +.02580 - 0100
11 100V ac Zaro Check +.0185 —.010C
12 650V ac Zero Check +.0185 —.0100
13 ;1Y ac Gain Check +8.4871 +9.4437
14 | 10V ac Gain Check +4.5012 +4.4662
15 100V ac Gain Check +.5738 +.5471
16 850V ac Gain Check +.0830 +.0570

852!
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7A-6. Operation _
7A-7. Use the following procedure to select TEST #1 of Math Program #1.

i. Push SHIFT so that the LED is on. The 8522A will display:
“ NMBR
2. Select Math Program #1 as follows:
Push 1. The 8522A will display:
I NMBR
Push PROGRAM SELECTION. The 8522A will display:

I = TEST
for about 1 second, then display: J
“rTEST
3. Select the TEST #1 as follows:
Push 1. The 8522A will display:
I TEST

Push PROGRAM DATA. if thereis no high voltage at the input of the 8522A, after
| second, the 8522A will display: .

. nS

If the conductance across the input terminals is greater than 1 nS, the 8522A will
display:

OPEn INPT

until the input of the 8522A is opened. 1f the conductance across the input terminals
is less than 1 nS, the 8522A 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 subtests and measurements have been made, the 8522A will ask for the
anumber of the next test by dispiaying:

“m TEST

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

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

7A-9. Introduction

7A-10. TEST 22 performs three digital test routines: a ROM checksum test, a RAM
read/ write test. and a guard crossing circuitry test. (Remote EPROM Ul3is not tested.}
i one or more of the tests {ail. the 8522A will display:

Errl4 ROM {if the Rom checksum fails)
Errld RAM (if the RAM read/write test tails)
Errt7 HDWR {if the guard crossing circuitry test fails)
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for 1 second before proceeding to the next test. If all three tests pass, the 8522A will
display:

PASS DGTL
for about | second and the 8522A will ask for the number of the next test by displaying:
“ TEST

VTA-ﬁ. 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 8522A will display:
| "~ “”"NMBR
2. Select Math Program #! as follows:
Push 1. The 8522A will display:
i NMBR
Push PROGRAM SELECTION, The 8522A will display:

1 =TEST
for about { second, then display:

“" TEST
3. Select TEST #2 as follows:
Push 2. The 8522A will display:

2 TEST

Push PROGRAM DATA. The 8522A will remain unchanged for about | second,
then:

If the 8522A passed all three tests, the display will be:
PASS DGTL
If the 8522A failed any test, the error code will be displayed for about 1 second.
4. The 8522A will ask for the number of the next test by displaying:
T 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 aliows 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

8522,
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been selected, pushing RESET alone will start or stop the LED Test. Pushing any other
key except SHIFT wiil return to the KEY Test. Pushing SHIFT alone will cause the
8522A to exit Test #3 and ask for the next test number by displaying:
“™ TEST
75-16, Operaiion
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 8522A will display:
4 NMBR
2. Select Math Program #1 as follows:
Push 1. The 8522A will display:
1 NMBR

Push PROGRAM SELECTION. The 8522A will display:

1 = TEST
for about | second, then display:
“r TEST
3. Select Test #3 as follows:
Push 3. The 8522A will display:
3TEST

Push PROGRAM DATA. The 8522A 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 LED segments
indicated in the table are actually or in the 8522A display.

5. LED TEST - Push RESET tostartthe LED test. The LED Test can bestepped
or scrolied. The test will step each time RESET is pushed and released or the test will
scroil 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
are on.

NOTE

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



Table 7A-2. Keyswitch Test

OO O e W
+IHH el <[ale., (A 0 G (A

VDC {+/—=) D opP
VAC (7} c oeP
Q2 WIRE (8) pe E
§2 4 WIRE (8} G E
ns {CE} F E
PROGRAMS IN USE/QFF g E
STATUS (MENU} G G
BURST SI1ZE k G
BURST LOCATION E G
AUTO RANGE () D G
™ RANGE {4) C G
L RANGE (5} DpP D
EXT/AUTO TRIGGER (8) D
ARM BNC TRIGGER (EXP} &
MANUAL TRIGGER b
F

PROGRAM DATA

READING RATE T {0)

READING RATE b (1)

FILTERL(2) Dp
CFILTERM3)

LOCAL {/} F

At the Same Tims:
SHIFT and PROGRAM SELECTION Gand F F

At the Same Time:
RESET and nS [CE) Dand ¥ E

G
F
E
PROGRAM SELECTION F
£
D
C

G T oM

@]

7A-18. TEST #4 -- TROUBLESHOOTING

7A-19. introduction

7A-20. Test 24 is provided as a troubleshooting aid for qualified repair personnel. The
test sends a constant hexidecimal 40 across the guard crossing circuit. The 8522A display
is a seemingly random pattern with the word FLUKE the only recognizable display. The
nattern repeats {FLUKE will appear in the display) about every 64 seconds.

8522
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Figure 7A-1. LED Test Sequence
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7TA-21. Operation
7A-22. Use the following procedure to select Test #4 of Math Program #1:

t. Push SHIFT so tﬁat the LED is on. The 8522A will display:
“m NMBR
2. Select Math Program #1 as follows:
Push 1. The 8522A will display:
1 NMBR
Push PROGRAM SELECTION. The 8522A will display:
I =TEST
for about I second, then will display:
“ TEST
3. Select Test #4 as follows:
Push 4. The 8522A will display:
4 TEST

Push PROGRAM DATA. The 8522A will dispiay a scemingiy' random pattern
with:

FLUKE
repeated about every 64 seconds.

4. To exit Test #4, push any key.



| Section 7B
Math Program #2 - ZERO

7B-1. INTRODUCTION

7B-2. Math Program #2 zeros the §522A dispiay to a programmed offset. The program
can only be used in the VDC, 02 WIRE, (24 WIRE, and nS measurement functions. The
primary intent of Math Program #2 is to allow the 8522A to remove the effects of offsets
such as test lead resistance from the displayed measurement value.

7B-3.  As Table 7B-1 shows, there are two separate storage locations for offsets: de volts
zero (DZRO) and ohms zero (OZRO). H the 8522A is in VD before Math Program #2 1s
seiected, the offset will be stored in the DZERO math register. If anv of the three
resisiance measurement functions are selected before Math Program #2 is selected, the
offset will be stored in the OZRO math register. If the instrument is in any other
measurement function when Math Program #2 is selected, the instrument witl display an
error message and will not go into the math program. After Math Program #2 has been
setected, pushing PROGRAMS IN USE/OFF so that the LED is on will result in the
stored offset being subtracted from the measurement data and the difference being
displayed. For example, if [V is in DZRO and the 8522A is connected to an 11V dc
source, +10.000 w:ll be displayed. Table 7B-{ lists the registers for Math Program #2.

Table 7B-1. Math Program #2 Registers

REGISTER| RIGHT DEFAULT
| NUMBER | DISPLAY . DESCRIPTION FORMULA VALUE
r2.0 none Measured value less the offset |-Z 0
r2.1 DZRO VDC zero offset {same for any z o

range)
r2.2 0OZRO 2 WIRE, R4 WIRE, and nS pd it
zero offset {same for any range}

where [=lnput to the 8:522}\
Z = Offset |
! i

NOTE

When using the OZRO portion of Math Program £2, be sure that the value
stored as zero reference was raken using the same measurement function that is
consequences of noi following procedure is: {f.01 was stored for leads

8522A
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resistance as OZ RO using the (12 WIRE function and then Math Program ~2
is enabled (PROGRAMS IN USE/OFF LED on) with the n§ measurement
function selected, the stored OZRO is now interpreted by the 83224 as being
01 nS the equivalent of 100 megohms of resistance). This value is seven orders
of magnitude larger than the measurement, so the result will appear 10 be an
grror.

78-4. OPERATION
NOTE

[f the zero offsel register contain any value but zero, the actual display of your
85224 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, sothe
procedures below will describe both at the same time. You can either store an arbitrary
number (for example to subract a knon dc offset from voltage measurements) oryou can
store an offset measured by the 8522A. The first of the following procedures teils how to

store an arbitrary zero offset and the second procedure tells how tostore ameasured zero

offset.

78-6. 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, 12 WIRE, (14 WIRE, or nS).
2. Select Math Problem #2 as follows: |
Push SHIFT so that the LED is on. The 8522A will display:

“” NMBR
Push 2. The 8522A will display:

2 NMBR
Push PROGRAM SELECTION. The 8522A w.ill. .c.léspiay.:

2 =ZERO
for about | second, them:

2.1 = DZRO {f VDC was selected)

or

r2.2

OZRO {(if 02 WIRE, 4 WIRE, or nS was selected)
will flash through the dispiéy, then the 8522A will display:
+.00000 DZRO {(if VDC was selected)

or

+.,00000 OZRO (if 02 WIRE, 14 WIRE, or nS was selected)

852z
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3. Enter the arbitrary offset as follows:
For example, enter an arbitrary offset of +1V using the data keyboard.
Push |. The 8522A will display:

1 DZRO

Push PROGRAM DATA. The 8322A will return to the multimeter mode (SHIFT
LED off).

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

. Set up the 8522A to make the type of measurements desired. For example, to

zero the test lead resistance from (32 WIRE measurement, select the 02 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 8522A will display:
“7 NMBR
Push 2. The 8522A will display:
2 NMBR
Push PROGRAM SELECTION. The 8522A will display:
1 =ZERO
for about | second them
2.2 = OZRO

will flash through the display (if VDC had been selected, 2.1 = DZRO would have
flashed through the display} then:

+.00000 OZRO
will remain in the display.

3. Have the 8522A take one reading of test lead resistance and store that value as
GZRO as follows:

Push MANUAL TRIGGER. The 8522A will take one reading to use as OZRO.
Assuming the test lzads resistance is [ ohm, the 8522A would display:

+1.0000 Chm

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

Push PRCGRAM DATA. The 85224 will store the readingas OZR O and returnto
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 8522A to a reference voltage applied to the 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:

{. Thedifference between the two potentials must be greater than £0.5V dc. if the
difference is less than #0.5V dc, the 8522A will display the under range error
message:

ur VXRF
2. Each potential must be less than +16.5V dc and greater than -16.5V d¢ with
respect to the low input terminal. [f either potential is outside these limits, the §522A
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 Refarence Ratio input 0

XH-XL
r3.1 YWXRF External Reference Voltage KH-XL 0
3.2 KRBRFH External Reference High lnput KH 0
r3.3 XRBFL Externai Reference Low input XL 0

8522A
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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 8522A,
|. REFERENCE terminals. For the example, assume the external reference
voitage is +10.00V dc with the low input terminals and the low EXTERNAL
REFERENCE terminal are both at 0V dc or at GND.

2. Set the 8522A up for the measurement desired. For example, select YDC, 100V
range.

3. Select Math Program #3 as foliows:
Push SHIFT so that the LED is on. The 8522A will display:
LT NMBR
Push 3. The 8522A will display:
3 NMBR
Push PROGRAM SELECTION. The 8522A will display:
3.= XREF
for about 1 second, then the 8522A will return to the multimeter mode.
4. Apply an input of 90V dc to the 8522A input. The 8522A will display:
90.000 VDC

5. Push PROGRAMS IN USE/OFF so that the LED is on. The 8522A will
display:

+9.0000

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

70-1. INTRODUCTION

7D-2. Math Program #4 subtracts a preprogrammed offset (OFST) from the 8522A
input, multiplies the difference by a scale factor (SCAL), and divides the product by a
ratio factor {RATQ) or

, (Input - OFST) SCAL
8522A display = RATO

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

Tabie 7D-1. Math Program #4 Registers

REGISTER| RIGHT DESCRIPTION FORMULA DEFAULT
NUMBER | DISPLAY VALUE
4.0 nane H-0)18 0
R
r4. 1 OFST Cffset Q 0
rd.2 SCAL Scaie 3 +1.00000
rdé 3 RATO Ratio R +1.00000
where 1 = Input to the 8522A
1 f

7D-5. QPERATION
7D-6. Use the following procedure to select and set-up Math program #4. As an
cxample, the following will be programmed: OFST =5V d¢, SCAL =2,and RATO =4.
1. Select Math Problem #4 as follows:
Push SHIFT so that the LED is on. The 8522A will displav:

M NMBR

8622A
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Push 4, The 8522A will display:

4 NMBR
Push PROGRAM SELECTION. The 8522A will display:
4 = OS8R
for about [ second, then display:
4.1 = OF5T
for | second, then display: |

+.00000 OFST

2. Program the new offset as follows:
Push 5. The 8522A will display:
5 OFST

Push PROGRAM DATA. The 8522A 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 8522A will d_éspi_ay:
2 SCAL

Push PROGRAM DATA. The 8522A will store the scale factor then display:

4.3 = RATO

for 1 second, then display:

+1.00000 RATO

4. Program the new ratio as follows:
Push 4. The §522A will display:

4 RATO

Push PROGRAM DATA. The 33522A will store the ratio and return to the
multimeter mode.



BS22A

5. Verify operation of Math Program #4 as follows:

a. Select the VDC function, AUTOranging and apply +15V de to the 8322A
input. The 8522A will display:

+15.6000 VDC

b, Push the PROGRAMS IN USE/OFF control so that the LED is on. The
8522A will display:

+5.0600

¢. Verify the 8522A display by performing the math manually.

(Input - OFST) SCAL
RATO

H

8520 display

{(+15Y dc -5V dc) 2
4

(10V do) 2
g

20V dc

= 5V de

7D-3/7D4






Section 7E
Math Program #5 -/IPCT

7&-1. iINTRODUCTICN

7E-2.  Math Program #5 computes the percent difference between the unknown 8522A
input and a preprogrammed nominal value. When Math Program #5 is in use
(PROGRAMS IN USE/OFF LED on), the 8522A displays the computed percentage of
difference. That is, the 8522A 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.

Tabie 7E-1. Math Program #5 Ragisters

REGISTER! RIGHT DEFAULT
NUMBER | DISPLAY DESCRIPTION FORMULA| "'\ e
5.0 APCT Parcent difference {1-N) 100 )
N
5.1 NOM Nominal value N 0

7E-4. QOPERATION

2E.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.

{. Seclect Math Proglem #5 as follows:

Push SHIFT so that the LED is on. The 8522A will display:
“ NMBR

Push 5. The 8522A will display:
5 NMBR

Push PROGRAM SELECTION. The 8522A will display:

§= PCT

B522A
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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 memaory, Or
to take and use a measurement reading for nominalvalue).
Push I, then 0, then 0. The 8522A will display:

100 NOM

Push PROGRAM DATA. The 8522A will return to the multimeter mode.

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

a. Set-up the 8522A for 2-wrie resistance measurements and place 10 ohms of
resistance across the 8522A input. The 8522A will display:

10.0000 Ohm

b. Push PROGRAMS IN USE/OFF so that the LED is on. The 8522A will
display:

-90.000 PCT

indicating that the difference between the measured resistance and the nominal
value is 9005 less than the nominal value.

¢. Place 110 ohms across the 8522A input. The 8522A will display:
+10.000 PCT

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

7E



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
8522A for processing another set of readings, push RESET once. The Math Program
Operation Section describes general procedures for Math Program Operation. Table 7F-
I lists the registers for Math Program #6.

Table 7F-1. Math Program #6 Registers

RNEL(J;IJISBZERR DTSTPC’;::Y DESCRIPTION FORMULA Di:tl;;T
rg.0 none Input | 0
8.1 HiPK High Peak Input H=lifl2H -1 E+18
r6.2 LOPK Low Peak Input L=tifi<L +1E+18 |
r6.3 PKPK Peak-to-Peak H-L 0

7F-3. OPERATION

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

7F-5. Belecting Math Program #6
7F-6.  Use the following procedure to select Math Program #5.

Push SHIFT so that the LED is on. The 8522A will display:
“T NMBR
Push 6. The 8522A will display:

6 NMBR

8522A
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Push PROGRAM SELECTION. The 8522A will display:
6 = PEAK
for about | second, then return to the multimeter mode.
7F-7. impiementing Math Program #6
7E-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 O
7F.0. Displaying the Resuits of Math Program #6
7F-10. After Math Program 36 has been used to process a series of readings, use the
foliowing procedure to display the results. Assume that the high measurement was +5.5V
and that the low measurement was—4.5V.
{. Push.SHIFT so that the LED is on. The 8522A will display:
“r* NMBR

2. Push 6, then., then |, {math register number 6.1 is the HI Peak). The 8522A wiil
display:

6.1 NMBR
3. Push PROGRAM SELECTION. The 8522ZA will display:
r6.1 = HIPK
for I second, then:
+5.5000 HIPK
4. Push PROGRAM DATA. The 8522A will display:
r6.2 = LOPK
for I second, then:
-4.5000 LOPK
5. Push PROGRAM DATA. The 8522A will display:
r6.3 = PKPK
for 1 second, then:
+10.0000 PKPK
6. Push PROGRAM DATA. The 8§522A will return.
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Section 7G
Math Program #7 - LIMITS

7G-1. INTRODUCTICON

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 8522A 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
necessarv to manually retrieve the accumulated results. To prepare the 8522A for
processing another series of readings, push RESET once. Table 7G-1 lists theregisters 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 EORMULA ) DEFAULT
NUMBER | DISPLAY VALUE
7.0 lLimits test on input Compare § 1o UL and LL
HIGH i izUL, set NH=NH+1
LOW HCLL, set NL=NL+1
PASS i ELCICUL, set NP=NP+1
: r7.1 ULMT Unper Limt UL 0
L 72 LLMT Lower Limit LL 0
|73 1 NHI Number of High NH 0
Readings
r7.4 N LG MNumber of Low ML 0
Readings
r7.6 NEAS Murmber of readings NP 0
that passed
r7.8 MNTTL Total Number of 0
Readings

8822A
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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
+3V and the lower limit as -3V.

1. Push SHIFT so that the LED is on. The 8522A will display:
“” NMBR

2. Push 7. The 8522A will display:

7T NMEBR

3. Push PROGRAM SELECTION. The 8522A will display:

S LIM
for about 1 second, then display:
r7.1 = ULMT
for 1 second, then
+.0000 ULMT

4, Enter the upper limit as {ollows:
Push 3. The 8522A will display:

3 ULMT

Push PROGRAM DATA. The 8522A wili display:

#7.2=LLMT

for ! second, then:

+.00000 LLMT

5. Enter the lower limit as follows:
Push & then 3. The 8522A will display:

-3 LLMT
Push PROGRAM DATA, The 8522A will return to the mulitimeter 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 totakea
specific number of readings or take readings at a specific point in time after a trigger has
oceurad.
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7G-9, Displaying the Resulis of Math Program #7
7G-10.  Use the following procedure to display the results of Math Program #7. Foran
example, assume that 20 readings are taken and that 5 readings are high and 4 are iow.
1. Push SHIFT so that the LED is on. The 8522A will display:
“” NMBR
2. Display the number of high readings by selecting register 7.3 as follows:
Push 7. then ., then 3. The 8522A will display:
7.3 NMBR
Push PROGRAM SELECTION. The 8522A will display:
r7.3 = N HI
for I second, then display:

5 N HI

3. Display the number of low readings by pushing PROGRAM DATA. The
8522A will display:

74 =N1L10O
for | second, then display:
4 N LO

4, Display the number of readings that passed by pushing PROGRAM DATA.
The 8522A will display: '

r7.5 = NPAS
for | second, then display:
1T NPAS

5. Display the total number of readings by pushing PROGRAM DATA. The
8522A will display:

7.6 = NTTL
for 1 second, then display:
20 NTTL

4. Push PROGRAM DATA. The 8522A will return to the multimeter mode.
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Section 7H
Math Program #8 - STATISTICS

TH-1. INTRODUCTICN

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 8522A will store the first reading in the sequence as BIAS. The use of BIAS provides
improved computational accuracy for certain cases of small variance. The resuits of the
computations must be retrieved manually — they are not automatically displayed (use the
procedure for looking ata 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, st¢. Table 7H-I 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 measurement directly, entering measurement data
stored in Burst Memory, looking at a math register (program stops), using the Dhisplay
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 8522A will display:
“7 NMBR

2. Push 8. The 8522A will dispiay:
§ NMBR

3. Push PROGRAM SELECTION. The 8522A will display:
§ = STAT

for about | second, then return to the multimeter mode (SHIFT LED off).
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Table TH-1. Math Program #8 Regislers

REGISTER | RIGHT DEFAULT
NUMBER | DIsPLAY | DESCRIFTION FORMULA VALUE
8.0 none input }
r8.1 NUM Number of Inputs n
{readings)
1 n
rg.2 AVE Average Py Z 1 i 0
':
r8.3 STDV Standard Deviation Y 0
1 n 1 0
r8.4 VAR Variance -—{Z (n-b}%m[ (si-b):l?} 0
' ne =
5]
(8.5 SUM | Sum of the inputs > i 0
=1
n
8.6 SMSQ | Sum of the Squares > (iny? 0
=1
r8.7 BIAS First input {1} b G
after RESET
r8.8 DiF Differance betwesn f—b 9]
Input )
b4
8.9 SDIF | Sum of the Z Hi-b) 0
Difference =1
7H-7. Implementing Math Program #8

7H-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 sothatthe LED is

off.

74-9. Displaying the Results of Math Program #8 Compuiations

TH-10.

Display the data (starting at math register 8.1) as follows:

{. Push SHIFT so that the LED is on. The 8522A will display:

“rT NMBR

2. Push &, then ., then I. The 8522A will display:

8.1 NMBR

3. Push PROGRAM SELECTION. The 8522A will display:

8.1 = NUM

for about | second, then the 8522A will display the number of readings 1aken.

B522¢
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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

8.2 = AVG
Average of the Readings AVG
g3 = STDV
Standard Deviation STDV
r8.4 = VAR
Variance VAR
8.5 = ©OSUM
Sum of the Readings SUM
B.6 = SMSQ
um of the squares SMSQ
87 = BIAS
Bias BIAS
8.8 = DIF
Reading minus Bias DIF
8.9 = SDIF
Sum of the Differences SDIF

RIGHT DISPLAY

for ! second

for | second

for | second

for 1 second

for | second

for 1 second

for 1 second

for 1 second

The 8522A will return to the multimeter mode {SHIFT

LED off).

8522A
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Section 71

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 8522A must be set up as follows:

Function vDC

Range Any fixed range -- must not be in AUTO
Reading rate Greater than 5 times the input {requency
Filter 5 mSEC

The maximum number of readings is limited to 20 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 dirctly (readingrate =5 X 4 Hz =
20/ sec which is the maximum reading rate). Frequencies greater than4 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 7i-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 measurementdata 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) seiected. 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, Displaving Data Stored in Math Memory, and Initializing the RMS Value,

71-5. Selecting Math Program #3
71-6.  Select Math Problem £9 as follows:

1 Push SHIFT so that the LED is on. The 8522A will display:
“ NMBR
2. Push 9. The 83522A will display:

9 NMEBR

8522A
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Table 71-1. Math Program #9 Hegisters

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

where V is the contents of r9.4

ra.1 NUM numbper of Inputs n 0
{readings)
n
r9.2 SMSQ Sum of the Squaras 52 0
i=1
1 &
9.3 ACLF | RMSvalue [LFAC) = > 0
i=1
r9.4 RSUM Filter Summing V, = sum of the last i consecutive 0

values of r8.31=1,2,...32; then
back to 1,2,. . .32 etc.

3. Push PROGRAM SELECTION. The 8522A will dispiay:
9 = LFAC

for about 1 _second after the control is refeased, then return to the multimeter mode
(SHIFT LED off).

71-7. Implementing Math Program #9
71-8. Implement Math Program #9 as follows:

I. 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 8522A 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 resutls of the
running rms computation will 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 {oliows:

a. Push SHIFT so the LED is on.

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

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

d. The 8522A display is the rms value of the readings scanned.

862;
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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:

. Push SHIFT so that the LED is on. The 8522A will display:

“” NMBR
2. Push 9, then, then 0, The 8522A will display:

9.0 NMBR
3. Push PROGRAM SELECTION. The will dispiay:

9.0 = LFAC
for about [ 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 ! second, then
Number of readings NUM

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

PROGRAM DATA 193 = ACLF for | second, then
Unfiltered ACLF

PROGRAM DATA 94 = RSUM for | second, then
Filter summing RSUM

PROGRA'M DATA The 8522A will return to the multimeter mode (SHIFT
LED off).
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Section 74
Math Program #10 - dB Ratio

74-1. INTRODUCTION

NOTE

For purposes of explanaiion throughout the Math Program #10 it is
understood thar:

V' is the unknown voltage input to the 8522A.
Vr is the reference voltage.

Pr is the reference power.

Ri is the input resisiance.

RL is the load resistance.

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

7]-3. dB can be computed two ways: using a voltage reference or using a power
reference. To compute dB transducer power gain, VI, Ri, and RL must be programmed.
The formula used for this method is dB = 10 log(V3/ VrH)(Ri/RL).

7J-4. To compute dBm, program Pr and RL. The formuia s dBm=10log(V3/RL)/Pr

7J-5. Tocompute 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 d B Computations of Transducer
Power Gain, Selecting dBm Cemputations, Selecting ¢BV Computations, and
Impiementing Math Program #10.

8522A
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Table 7J-1. Math Program #10 Registers

710.0 dB8 Computed dB,dBm, 201og (1/Vri+10l0g (Ri/PrRL) 4]
dBv

riG.d Vr Referance Voltage Vr 1.0

r10.2 Ri Input Resistance Ri 1.0

r10.3 Ri Load Resistance AL 1.0

r10.4 Pr Reference Power Pr 1.0

7J-9. Selectng dB Computations with a Voitage Reference

chms, and the load resistance is 75 chms.

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

i

(3]

for 1 second after the control is released, then:

for | second, then:

4.

a.

Push SHIFT so that the LED is on. The 8522A will display:

"NOTE °

For example, suppose the reference voltage is +3V de, input resistance is 50

“ NMBR

Push [, then 0. The 8522A will display:

Push PROGRAM SELECTION. The 8522A will display:

Enter the reference voltage value as follows:

10 NMBR

10

rif.l=Vr

-+1.00000 Vr

Push 5. The 8522A will display:

dB

5Vr

h. Push PROGRAM DATA. The 8522A will display:

for 1 second after the control is released, then:

ri0.2 = Ri

+1.00000 Ri

35224
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5. Enter the input resistance as follows:

a. Push 5, then 0. The 8522A will display:
50 Ri

b. Push PROGRAM DATA. The 8522A 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 8522A will displuay: ”
75 RL
b. Push PROGRAM DATA. The 8322A will display:
rif.4 = Pr
for t second after the control is released, then

+1.00000 Pr

7. Reference power must remain 1, so push PROGRAM DATA. The 8522A will
return to the multimeter mode (SHIFT LED off}.

74-11. Seiecting dBm Computations
NOTE
For example, suppose the reference is | mW and the load resistance is 50 ohms.
7-12. Select dBm computations as follows:

1. Push SHIFT so that the LED is on. The 8522A will display:
“ NMBR
2. Push I, then 0. The 8522A will display:
10 NMBR
3. Push PROGRAM SELECTION. The 8522A will display:
10 =dB
for about ! second after the control is released, then:

rif.l = Vr

for | second, them
+1.00000 Vr

8522A
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4. Vr must remain -1, so push PROGRAM DATA. The 8522A will display:
rig2 = Ri
for 1 second, them:
+1.00000 Ri
5. Ri must remain +1, so push PROGRAM DATA. The 8522A will display:
r10.3 =RL
for 1 second, then:
+1.00600 RL
6. Program the new RL as follows: \ .
a. Push 5, then 0. The 8522A will display:
50 RL
b. Push PROGRAM DATA, The 8522A will display:
ri04 = Pr
for 1 second, then:

+1.00000 Pr

7. Program the new reference power as follows:
a. Push 1, the EXP, then &, then 3. The 8522A will display:
1 E-03 .

b. Push PROGRAM DATA. The 8522A will exit the math program.
74-13. Selecting dbV Computation

NOTE

For example, suppose thai the reference voltage is +35V.

7J-14.  Select dBV computations as follows:
. Push SHIFT so that the LED is on. The 8522A will display:
“" NMBR
2. Push 1, then 0. The 8522A will display:
10 NMBR
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3. Push PROGRAM SELECTION. The 8522A will dispiay:
10 =dB
for about | second after the control is released, then:
rl0.l=Vr
for 1 second, then:
+1.00000 Vr
4. Program the new voltage reference as follows:
a. Push 5. The 8522A will display:
+3Vr
b. Push PROGRAM DATA. The 8522A will display:
ri0.2 R = Ri
for 1 second, then:
+1.00000 Ri
§  Use the PROGRAM DATA control to sequence through the remaining
constants to make sure that they are +1.0. The 8522A will return to the multimeter
mode (SHIFT LED off).
7J-15. Impiementing Math Program #10

7j-16. Toimpiement Math Program #10, push PROGRAMIN USE/OFFsothe LED
is on. To make another dB measurement apply another input.

BE22A
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Section. 7K
Math Program #11
RTD Temperature Conversion

7K-1. INTRCODUCTION :

7K-2. Math Program #11 computes and displays (in degrees Celsius} the temperature
equivalent to the resistance of a resistance temperature detector (RTD) connected to the
input of the 8522A. 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 deita parameters (see Tabie 7K-1) for the most
common type RTD, but the operator has the option of ioading parameters spesific to his
common tvpe RTD. Each time the RTD is used, it is recommended that ice point

reference be used with the 8522A and the RTD to store the proper RO. (This procedure

wiil be described in the procedures that follow.} Four wire resistance measurements are
recommended for maximum accuracy but three and two wire resistance measurements
can be made. The readings must be taken on the proper resistance range for the RTD (for
example, if & 1000} RTD is used, manually select the 1000 Ohm range) to insure that the
RTD (for example, if a 1000 RTD is used, manually select the 1000 Ohm range) te insure
that the measurements 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 witheut stopping the program), and impiementing the
math program(s) selected. Figure 7K-1 shows the approximate melting temperatures of
some important metals.

7K-3. RTD THERMOMETRY
7¥-4. introduction
7¥-3. The followng paragraphs provide general information about RTD devices.

7K-6. Principle of RTD

7X-7. Resistance Temperature Detectors (RTD) are based on the principte that the
conductivity of a metal changes in a predicable 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 Paramelers
7K-9. Four parameters are used in describing RTDs: RO, Alpha, Delta, and Beta.

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

8522A
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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 RTDsit
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 about 100°C.

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

Table 7K-1. Math Program #11 Registers

REGISTER| RIGHT DEFAULT
NumBeR | DispLay | DESCRIPTION FORMULA VALUE
r11.0 °c RTD Degrees T 0

Celsius
P11.1 ‘K RTD Degrees T+273.15 0
Kelvin
rt1.2 °F RTD Degrees 1.8T7+32 0
Fahrenheit
r11.3 RC BTD resistance at RO 100
0 Degrees Cesius
r11.4 ALPH ALPHA RICO-RO 3.5994
100{R0) E-G3
11,5 DELT | DELTA Av—[(Rh/RO}—1] 1.404
Al{r/100—1] [t7100]
1+A[TI={D)T! (b ~1)/100] ~RI/RO
1118 BETA | BETA 100 113.963
AL {TI/100) ~1] [Ti/1001° £-03

whece 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 meiting point of zinc or tin.
Rh = RTD resistance at Th,
Ti = Some low temperature calibration point. Typically the toiling pointof O, or Ny,

Ri = RTD resistance at TL

TK-10. Circuilry

7K-11. WIRE CONFIGURATION

7K-12. Figure 7K-2 shows 3-wire configurations for temperature measurements using
RTDs. The 4-wire configuration removes the effects of lead resistance, probe resistance,
and ambient changes in lead resistance from the measured temperature, Use d-wire
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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.

Tungsten. . . . . . .

Tantalum . ... ..

Molybdenum . . . .

Chromium. . .. ..
Titanium. . .. ...

rvont .. .. ...
Cobalt . . . .. ...

Mickel . .. ... ..

Beryllium . .. ...
Manganese ... ..

-------

.......

Bismuth . . 289
Tin .. ... ...,

Mercury . . . . . ..

)

4]
i

RREMIRRRRLLRLALY

LTI

LETTETTTT

BEERRERA

IREREERRR:

°F
6000
............ Rhenium
5000 ......... Qsmium
............ Iridium
4000
............ Rhodium
............ Platinum
............ Vanadium
3?0.0 ......... Paltadium
............ } Stainless
............ Steels
} Cast lrons

2900 24 Karat

18 Karat

H

12 Karat Gold Alloys

10 Karat

. Aluminum
1000 Silver
' Solders
e Cadmium
500 Common
........... Solders
0°F

Figure 7K-1. Approximate Meiling Temperatures of Some important Metals
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V/Q INPUT ML

4 - WIRE CONFiIGURATION

VL INPUT Hi
{2 SOURCE H! }
8522A

VL INPUT LO
£2 SOURCE LO

{I SOURCE HlI
B522A
R
VG INPUT LG o
2 SOURCE LO

3. WIRE CONFIGURATION

V/Q INPUT HI
2 SQURCE H! }
B522A RTD g

VI INPUT LO }
£ 80URCE LO

2 - WIRE CONFIGURATION

Flgure 7%-2, Wire Conflguration

BE22¢
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7K-13. 8522A METHOD

7K-14. The 8522A uses the potentiometric method. The 8522A applies a constant
current through the RTD and measures the resulting voltage. Using this method,. there s
no lead wire error when 4-wire RTDs are measured because no current flows in the leads.
2.wire and 3-wire measurements will have lead wire error caused by current flowingin the
leads. This can be eliminated at one point by calibrating the RTD being used with the
83224,

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:

. Push SHIFT so that the LED is on. The 8522A will display:

“r NMBR

g8 ]

Push I twice, The 8522A will display:

i1 NMBR
3. Push PROGRAM SELECTION. The 8522A will display:
1l = RTD |

for about | second after the control is released, then:

r11.3 = RO
for | second, then:

+100.000 RO
4. The 8522A is now ready for entry 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. 1f the stored value is acceptable, skip steps a

and b.

a. Place the RTD in an ice-point environment,
b Push MANUAL TRIGGER (the 8522A will take and display a reading).
¢. Push PROGRAM DATA. The 8522A will display:

rll.4 = ALPH
for I second, then:

+3.8994 E-03
TR-5
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5. You have the option of using either the stored value for ALPHA (+ 3.8994 -3
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 ., thenO,
then 5, then EXP, then , then 3.

b. Push PROGRAM DATA. The 8522A will display:
ril.s = DELT
for | second, then:
+1.49400 DELT

6. You have the option of either using the stored value for DELTA (-+1.494) or
entering a new value. To enter the new DELTA, use the procedure just described for
entering ALPHA. Push PROGRAM DATA. The 8522A will display:

r11.6 = BETA
for | second, then:
+113.993 E-03

7. You have the option of ¢ither using the stored value for BETA (+113.993 E-3)
or entering a new value. To enter the new BETA, use the procedure just described
for entering ALPHA. Push PROGRAM DATA. The 8522A will exit the math
program mode.

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

[. Set-up the 8522A 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 seif heating due to the current source to the 8522A, select the range
appropriate for the RTD. For example, select the 1000 ohm range for a 100 chm
RTD.

2. Push PROGRAM IN USE/OFF so that the LED is on. The 8522A will display

the temperature of the RTD environment in degrees Celsius. For the equivalent

temperature in degrees Kelvin of Fahrenheit, see the {ollowing procedure.
7K-21. Displaying Equivalent Degrees Kelvin and Fahrenheit
7K-22. Display the equivalent temperature in degrees Keivin and Fahrenheit either
using the Display Option Register or as follows:

1. Push SHIFT so that the LED is on. The 8522A will display:

“ NMBR
2. Push I twice, then ., then 1. The 8522A will display:

1.1 NMER
TK-
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3. Push PROGRAM SELECTION, The 8522A wiil display:
ril.l =°K

for about | second, then the 8522A will display the equivalent temperature in
degrees Kelvin.

4. Push PROGRAM DATA. The 8522A will display:
rit.2 ="°F

for | second, then the 8522A will display the equivalent tcmperatﬁre in degrees
Fahrenheiz.

5. Push SHIFT so that the LED is off{ the 8522 A returns to the multimeter mode).

TK-7/7K-8






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-130C
Temperature Probe to measure and display temperature in degrees Celsius. The
equivalent temperature in degrees Kelvin and Fahrenheit is available but must either be
displaved using the Display Option Register or be manually retrieved from math
memory. The program cannot be stacked with math Program #1, #11, #13, or #14.
Measurements using the 80T-150 are not 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, entcring 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) seiected. The procedures that follow
are specific to Math Program #12. Table 7L-1 lists all math registers for Math Program
#12.

Table 7L-1. Math Program #12 Registers

REGISTER RIGHT DEFAULT
DESCRIPTION FORMULA
NUMEBER | DISPLAY VALUE
12,0 7 Temperature “Celsius T = Input X 1000
r12.1 K Temperature ~Kelvin T+273.15
r12.2 °F Temparature 1.8T + 32
“Fahrenheit

7L-3. COPERATION

7L-4. Three operation procedures are present below: Selecting Math Program #12,
Implementing Math Program #12, and Displaying Equivalent Degrees Kelvin and
Fahrenheit.

71.-5, Selecting Math Program #12
TL-6. Select Math Program #12 as foilows:

1. Push SHIFT so that the LED is on. The 8522A will display:

T NMBR

7L-1
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2. Push i, then 2. The 8522A will display:
12 NMBR

3. Push PROGRAM SELECTION. The 8522A will display:
12=Jv C

for about ! second, then the 8522A will return to the multimeter mode (SHIFT LED
off).

7L-7. Impiementing 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 8522A.
3. Push PROGRAM IN USE/OFF so that the LED is on. The 8522A wili 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 Equivaient Degrees Kelvin and Fahrenheit
7L-10. Display the equivalent temperature in degrees Kelvin and Fahrenheit either
using the Display Option Register or as follows:
. Push SHIFT so that the LED is on. The 83522A will display:
“” NMBR
2. Push i, then 2, then ., then 1. The 8522A will display:
12.1 NMBR
3. Push PROGRAM SELECTION. The 8522A will display:
rl2.1 =°K

for about | second, then the 8522A will display the Kelvin equivalent of the
measured temperature.

4. Push PROGRAM DATA. The 8522A will display;
ri2.2 =°F

for | second, then the 8522A will dispiay the Fahrenheit equivalent of the measured
temperature.

5. Push SHIFT so that the LED is off. The 8522A will return to VDC
measurement function and display the temperature in °C.

7L



Section 7M
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 Program to measure and dispiay 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 memory, locking at a math register (program stops), using the
Disptay 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.

Table 7TM-1. Math Program #13 Reglsters

REGISTER RIGHT DEFAULT
IPTH
NUMBER DISPLAY DESCR ON FORMULA VALUE
r13.0 °F Temperature “Fahrenheit T = Irput X 1000
r13.1 0 Temperature “Celsius 5/9(T-32}
r13.2 K Temperature “Kelvin T+273.15 0

74-3. OPERATION

7M-4. Three operation procedures are presented below: Selecting Math Program #13,
Impiementing Math Program #13, and Displaying Equivalent Degrees Kelvin and
Celsius.

7M-8. Selecting Math Program #13
M-6. Select Math Program #13 as follows:

1. Push SHIFT so that the LED is on. The 8522A will display:

“ NMBR

8522A
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2. Push 1, thea 3. The 8522A will display:
13 NMBR
3. Push PROGRAM SELECTION. The 8522A will display:
| 13=JVF

for about 1 second, then the 8522A will return to the muitimeter mode (SHIFT LED
off).

7M-7. implementing Math Program #13
7M-8. Implement Math Program #13 as follows:

I. Seiect 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 8522A.
3. Push PROGRAM IN USE/OFF so that the LED ison. The 8522A will display
the temperature of the environment of the 80T-130F probe tip in degrees
Fahrenheit. For the equivalent temperature in degrees Celsius or Kelvin, see the
fellowing procedure.
7M-9. Displaylng 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 8522A will dispiay:
“r NMBR
2. Push 1, then 3, then ., the {. The 8522A will display:
13.1 NMBR
3. Push PROGRAM SELECTION. The 8522A will dispiay:
r13. 1 =°C

for about ! second, then the 8522A will display the Celsius equivalent of the
measured temperature.

4. Push PROGRAM DATA. The 8522A will display:
ri3.2 = °K

for | second, then the 8522A will display the Kelvin equivalent of the measured
temperature.

5. Push SHIFT so that the LED is off. The 8522A will return to the VDC
measurement function, displaying the temperature in °F.

™



Section 7N
Math Program #14
Thermistor Linearization

7#-1. INTRCODUCTION

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 Fahreneit but must be manually retrieved.
This program cannot be stacked with Math Programs #1, #11, #12, and #13. For greatest
accuracy. use 4-wire resistance measurement {2- and 3-wire measurement can be made).

7N-3. The program uses four resistance-temperature characteristics of the thermistor:
A0, A1, A2, and A3, The defauit values which are automatically stored (see Table 7N-1)
match the nominal characteristics of the YSI 44007, Fenwall UUA35), Omega
UUA35J3, or equivalent over the range of -80°C 1o +150°C (-112°F to +302°F). The
characteristics of a calibrated thermistor or a diffreent thermistor type can be substituted.
The math program computes temperature according to the following formula: /R = A0
+Al(InR)+ A2{1n R)2+ A3(InR)}, where T = temperature in degrees Celsiusand R =
resistance. For additional information, contact vour nearest 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,

7H-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 increascs
the resistance of the thremistor between the temperature of a thermistor and the
resistance of a thermistor can be siated as:

R(TD/R(T2) = B (T2-T1)/ TIT2

where:  R(T1) is the resistance at absolute temperature T1.
R{T2) is the resistance at absolute temperature T2.
¢ is the natural logarithm 2.718.
8 is a constant which depends upon the thermistor material.

B522A
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Table 7N-1. Math Program #14 Registers

REGISTER RIGHT DEFAULT
NUMBER | DISPLAY DESCRIPTION FORMULA VALUE
r14.0 °C Temp. °Celsius 1/ T=A0+A1 InR+A2(INR)?
+A3(InR)3
rid. 1 °K Temp. *Kelvin T+273.15
ri4.2 °F Temp. °Fahrenheit| 1.8T+32 0
r14.3 AD Constant A0 Al= —D1{X2}{(X3}{X4)
—D2{X1){X3}{X4)
—D3{X1)}{X2){X4}
— D4 (X13{X2) (X3} 1.282015 E-3
Ri4.4 Al Constant Al At DINX2Y{X3)+H(X2) (X4}
H{X3}(X4)]
+D2[(X1}(XB)HX1}(X4)
+{X3){X4}]
+D3L(XT)(X2)F{X1)(X4) 1.2372517 E-3
+{X2){X4)]
HD4[(XTHX2)+(X13{X3)
+H{X2}{X3)]
r14.5 A2 Constant A2 A2= —D1{X2+X3+X4)
—D2{X]XB+XA)
—DB{X1+X2+X4)
e DA(XT+X2-+X3) —116.2073 E-08
14.8 A3 Constant A3 Ad=  D1+D24+D3+D4 96.82669 E-09
where D1= Y1/ (X1-X2){X1-X3}{X1-X4)

2) )
D2= Y2/{X2-X1([X2-X3)(X2-X4)
D3= Y&/(X3-X1}(X3-X2)(X3-X4)
Dé= Y4/(X4-X1){X4-X2)(X4-X3)

xn
¥

InRn
1/(Tn+273.15)

i

it

{Rn,Tn) are four pairs of resistance/temperature vaiues 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 3683 kOhm
2 0 . 16.33 kOhm
3 70 875.7 Chm
4 150 92.7 Ohm

852z
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7N-7. Precision thermistor thermometry must take into consideration errors caused by
self-heating of the thermistor. The source current of the 8522A ohms range used to
measure the thermistor resistance will cause a power dissapation of

P=I2xR

where:  P=Power dissapated in the thermistor
[=Measurement current
R==Resistance of the thermistor

7N-8.  The thermistor will thus stabilize at a temperature higher than the ambtent being
measured. The general purpose use with the recommended devices it 1s sufficient to allow
the 8522A to autorange; for improved absolute accuracy at elevated temperatures the
8522A ohms range may need to be fixed on the next higher range than that selected by
autorange. '

7h-8. Clrcuitry

7N-10.  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. Used-
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.

7M-11. 8522A Measurement Method

7N-12. The 8522A uses the potentiometric method. The 8522A applies a constant
current through the thermistor and measures the resulting voltage. Using this method,
there is no lead wire error when d-wire thermistors are measured because no current flows
in the leads. 2-wire and 3-wire meausrements 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 8522A.

7N-13. OPERATION

IN-14. Three operation procedures are presented below: Selecting Math Program #14,
Implementing Math Program #14, and Displaying Equivalent Degrees Kelvin and
Fahrenheit.

7M-15. Selecting Math Program #14
IN-16, Select Math Program #14 as follows:

1. Push SHIFT so that the LED is on. The 8522A will display:
“r NMBR

3

Push I, then 4. The 8522A will display:
[4 NMBR

Push PROGRAM SELECTION. The 8522A will display:

Tad

14 = THMS
for about | second after the control is released, them

rl4.3 = AQ
TN-3



for 1 second, then:
+1.28201 E-03

4. You can either use the stored value for A0 or enter a new value using the
numeric keyboard. Push PROGRAM DATA. The 8522A will display:

ri4.4 = Al
for | second, then:
42,3725 ED3

5. You can either use the stored value for A! or enter a new value using the
numeric keyboard. Push PROGRAM DATA, The 8522A will display:

ri4.5 = A2 6.207 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 8522A will display:

rld.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 8522A will return to
themultimeter mode.

7N-16. implementing Math Program #14
7N-17. lmplement Math Program #14 as follows:

. Set-up the 8522A 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 8522A.

3. Push PROGRAM IN USE;OFF sothat the LED is on. The 8522A will display
the temperature of the thermistor environment in degrees Ceisius. For the
equivalent temperature in degrees Kelvin of Fahrenheit, see the following
procedure.

7N-18. Displaying Equivalent Degrees Kelvin and Fahrenhelt
IN-19. 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 8522A will display:
“ NMBR

2. Push I, then 4, then ., then 1. The 8522A will dispiay:
14.1 NMBR

8522



VI INPUT Hi
2 SOURCE H!

85224

VIS INPUT LO
Q SOURCE LO

4 - WIRE CONFIGURATION

VS INPUT Hi
1 SQURCE HI 3

8522A

VIR INPUT LO
{2 SOQURCE LO

3-WIRE CONFIGURATION

/L INPUT Hi
Q SOURCE Hi }

8522A

VO INPUT LO }
£ SOURCE LG

2 -WIRE CONFIGURATION

Figurs 7N-1. Wire Configuration

8522A
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3. Push PROGRAM SELECTION. The 8522A will display:
rl4,] = °K

for about 1 second, then the 8522ZA will display the Kelvin equivalent of the
measured temperature.

4, Push PROGRAM DATA. The 8522A will display:
r14.2 = °F

for | second, then the 8522A will display the Fahrenheit equivalent of the measured
temperature.

5. Push SHIFT 50 that the LED is off. The 8522A will return to the multimeter
mode (SHIFT LED off).

7N-E



Section 8
BCD and Parallel Interface
(Remote Operation)

g-1. INTRODUCTION

3-2. The 8522A is designed to operate in a system environment, through one of its two
integral remote interfaces. Either a {6-Bit Parallel, an 3-bit Parallel, ora BCD interface
can be setected using rear panel switches. Once the switches (S103) are set to select the
desired interface, the interface is put into operation by pressing the front panet RESET
switch once or twice within one second, or by pushing the POWER switch from OFF to
ON. Parallel opreation may be in either the 1720A (also DR11C) 4-wire or the HP98(32
three-wire method.

8-3. If the front panel parallel mode is designated, the instrument can be placed in
remote by either pressing the REM/LCL switch so that the REMOTE indicator
illuminates or sending an ASCI! input on the bus. When remote is selected all of the front
panel switches are disabled except the POWER switch, the INPUT (Rear/ Front) switch,
the GUARD (External/ Normal) switch, and, unless program disabled, the REM;LCL
switch.

3.4, Ifthe BCD mode is designated, remote is selected with the front panel REM/ LCL
switch and the REMOTE indicator illuminates. When remote is seiected all of the front
panel switches are disabled except the POWER, GUARD, INPUT, REM/LCL,
EXT/AUTO, ARM BNC, FILTER, and READING RATE switches.

-5 When the instrument is turned on {(POWER switch is pushed to ON) or RESET 15
pushed twice within one second, the 8522A displays the remote interface status as part of
the initial message. If the parallel interface is selected, the display reads either "PAr2 87,
“PAr3 16", “PAr4 87, or “PAr4 16" to show the handshake and message configuration
(ie., either 3- or 4-wire handshake and either 8- or 16-bit message format). The display
reads “bed” if the BCD interface is selected.

-6, Section 3 of this manual describes the mechanical/ efectrical connection of the
9532 A to the remote interface and describes the possible configuration of the rear panel
selection switches. Familiarize yourself with the connections and switch settings before
attempting to operate the instrument from a remote controller.

8-7. PARALLEL INTZRFACE
3-8, The Parallel Interface is full duplex; that is, data can be present on the output lines
W

controlling device on the bus and the 8522A must be in standard ASCII code: however,
only the seven jfow-order bits of the ASCII code are used; the eighth bit is ignered. The
instrument accepts codes in both upper and lower case for commands. Characters are
represented by hex codes in both upper and lower case for commands. Characters

8.
hile commands are being sent on the input lines. Communications between the’

8522A
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represented by hex codes 20 and below, (5B, 5C, 5D, 5F, 6D, 7B, 7C, 7E. and 7F) are
ignored unless they follow the KEor KVcommands. Spaces (hex code 20) may be inserted
in a command string to improve clarity and readability but they are ignored by the
instrument.

8-9. Output messages are in either 8-bit {1 ASCII character or | byte) or 16-bit {2 ASCII
characters or 2 bytes) format. In the 16-bit format, bits 8 through 15 represent the first
character/byte, and bits 0 through 7 represent the second character/ byte. If a message
has an odd number of characters/ bytes, a space in appended to the end of the messageto
fill bits 0 through 7. For additional details see Reading Message formats later in this
section.

8-10. 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 uniil an execute command s 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 entry to be executed determines the final state of the instrument.

8-11. Instructions may be broken into I3 classifications for explanatory purposes. A
complete set of instructions is shown in Table 8-1. Each classification is described in the
foliowing paragraphs.

8-12. Immediate Characiers
8-13. The two parallel immediate characters interrupt any measurement inprogress for
inmediate action. '

8-14. The instrument is reset to the defauit state with the (*) character; i.e., the 100 volt
dc range, a reading rate of two readings per second, a filter settling time of 500 ms,
internal trigger, programs off, and program zero selected. The hait character, represented
by a percent sign (%), immediately stops any measurements in progress, clears the output
buffer.

8-15. Terminator Commands

8-16. The thres 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 of up to 64 characters, and then perform any
other applicable operation.

£-17. The comma () terminator executes the command string in the command buffer
{up 1o 63 characters plus the terminator). There is no response or reading generated by the
comma terminator since it does not trigger or arm thetrigger; however, if it is preceded by
a transit command (i.e., GS. GRr, etc.) the designated data is placed on the remote
interface output lines.

8-18. A reading is returned with the question mark (7} terminator in addition to
execution of the command string. The command generates a trigger which causes
transmission of the resultant reading to the bus. lf the string includes a transmit
command (G), the requested data is transmitted prior to the triggered reading.

8-19. The exclamation point (!) terminator executes the command stringand thenarms
the BNC TRIGGER TERMINAL instead of generating a trigger. The 8522A then awaits
the arrival of an external trigger. When a trigger is received, the resultant reading is
transmitted to the bus. 1f the string executed includes a transmit command (G), the
requested data Is transmitted prior to the reading.

8522;
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Tabje B-1. Paralle! Instruction Set

FUNCTION

READING RATE

Y Voo

VA WAC

VC DC-ACY

22 2 Term OQHMS
2% Mano Siemens
24 4 Term OHMS

“RARTDEFOMONG,” is performed
abso.
73 performs CRADEFSMONS

RANGE

RO 100 myvVDC, 10 OHMS

R1 1 YOLT, 100 OHMS

B2 10 VOLT, 1000 OHMS

22 100 VOLT, 10K GHMS
234, A5, RG=Hi Ohms

R4 1000 VOLT. 100K OHMS
100 n3iemens

B3 AUTO VOLT. 18 OHMS

RG  AUTO VOLT 10M OHMS

R7?  AUTO RANGE

BB FiX RANGE

Mhen o ohms and the reading rate s
gr than D6, R4 thru RE will
be converted to B3,

DC veits and Low Ghms
RBeadings/second  deflt flter
DO ASYNChronous =0
400H: B0H:  50Hz
D1 228 240 200 FO
Dz 114 120 100 F0

D3 57 60 50 F1
D4 38 40 49 F3
D5 18 20 20 F2
all fupctions and ranges

Dg 95 10 10 F3
D7 4.8 5 5 Fd
pg 18 2 Z €5
D9 i 1 1 F6

Readings/minute
D10 30 k&
D11 12 F&
D12 &) Fg
013 2 G
D14 1 G
Reacdings/hour

D15 30 F&
D16 12 F3
G117 + 6 FG
D18 2 G
D139 1 F&

400 Hz 15 .03% fast for readhing rates
slower than 27sec.

Mote that the "D command changes
the fiiter,

Vhen in phms and R4 thru Re. D0
thru D5 are converted 1o D8,

* Only it front panel display is off (i.e.,

command 11 sent).

TRIGGER

FILTER

0 Internal trnigger {continuoust
1

o ~d

Extarnal trigger

PROGRAMS IN USE/OFF

10 Programs off
M1 Programs TN USE”

OC voits . ACvolts - Hi Ohms
Lo Ohms 0 DC+AC @ nSiemens
FO 5mSEC  100mSEC FAST

Fi 25mSEC  100mMSEC FAST
F2 S80mSEC  100mSEC FAST
F3 100mSEC 100mSEC FAST
F4  200mSEC  200mSEC FAST
5 SDOMSEC  500mSEC FAST
F6  1000mSEC 1000mSEC SLOW

FAST = 300m5EC max
SLOW = 4000mSEC max

8522A



Table 8-1. Parallet Instruction Set (cont)

BURST MEMORY CONTROL IMMEDIATE CHARACTERS

-

Reset to default state
Bn Burstsize = n; max n = +/--8380 2% Stop measurement in progress
and clear 8520 output buffer

GMn Transmit memory location
max i = +/—999

Wn/m Transmit memory fromntom TERMINATOR COMMANDS
max n,m = +/~99% -

. Execute command string
? Execute, trigger, and fransmit

Yn/m Scan memory fromn tom ) ‘
I Execute, arm BNC trigger, and transmit

{W and Y perform selected math if

‘M1 s active)
MISC CONTROL
x=Mor | li,e. N1 ot |1}
PROGRAMS x1  Front panel on/off
x2  Filter timeout on/off
Py "NONE” program T © x3 Linefced ves/no
P TEST * xd ASCHIbinary
P2 ZERD x5  Normai/High speed
P3 EXTERNAL REFERENCE x6  Not Assigned
P4 OFFESET, SCALE, RATIO x7  Lock/Unlock reading transfer
PS5  PERCENT DEVIATICON
Ps PEAK VALUES
P7  LIMITS
P2 STATISTICS MATHPROGRAM REGISTERS
PG LF RMS
P10 DB RATIO GRr Transmit register r
P11 RTD TEMP CONVERSION KRr/v  Keep data v inregister r
P12 80T-i50CPROBE
P13 807-150 F PROBE
P14 THERMISTOR CONVERSION
STATUS
Pabe = up to 3 programs aliowsd
GF  Transmit full status

* may not be grouped

P11, 12, 13, 14.should not be grouped G5 Transmit short status
with each other. KEs Keep 's'as error response

KVs Keep 's’ as overrangs response

8-20. Function instructions

8-21. The parallel function instructions (Table 8-2) correspond to the function
keyswitches on the front panel. Programming a function causes several other events to
occur auiomatically. These are autoranging (R7) (ignored for nanosiemens) and
commands for 2 readings per second (D8), 500 ms (FAST for high ohms or nanosiemens)
filter settling time (F5), and programs off (M0). Autorange begins with 100 volt or 10
kilohm range (R3) for all functions except nanosiemens, which has only the one fixed
raage (100 n&).

35224
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Table 8-2. Parallel Function Instructions

CODE FUNCTION
Y \isle

VA VAC

Ve VA+D

Z2 {12 WIRE
Z3 ) nS

24 D4 WIRE

8-22. Range Instructions

8-23. The parallel range instruction codes are listed and explained in Table 8-3.
Instructions R4, RS, and R6 select the high ohms mode which changes the operation of
the instrument from a current to a voltage reference. R8 removes the instrument from
autorange and locks (or fixes) it in its present range. When in the ohms fuoction and the
reading rate is faster than D6, ranges R4 through R are converted to R3.

Tah'e 8-3, Parailel Range instructions

RANGE
CQDE VOLTS

T RGN A QRMS ns H1 QHMS
RO 100mvV Auto . 10802 - No
R1 TV TV 10042 - Mo
R2 [LUAY 10V 10000 - No
"3 00V 100V 10k - No
R4 1000 VvV 1000 v 100K 100 Yes
RS AUTO AUTO 1M - Yes
RE AUTO AUTO 10MO - Y s
R7 AUTO AUTO AUTO - i setected
Ry Fix Fix Fix - if selected

8-24. Reading Rate Instructions

8.25. Table 8-4 contains a list of the reading rate instruction codes and the rates at the
various input Iine frequencies. Also inctuded are the default filter settling times. Each
time the reading rate is changed, the defauit filter is seiected; however. the filter settling
time may be altered from the default after the reading rate 1s selected, if desired. The 400
Hz reading rates are nominally thesame as the 60 Hz readingrates, from 1 persecond to |
per hour. However, the reading rates are actually 0.03¢; faster than shown in the table.
Rates faster than 0 readings per second are available only when measuring de voltages or
tow ohms {10k range and below).

8-26. Filter Instructions

8-27. The filter settling times assigned to each filter instruction code vary with the
function setected. Times for each code are listed in Tabie 8-5. Only a fast or slow time 13
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.
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Table 8-4. Parallel Reading Rate instructions

SR CODE READING RATE AT INPUT LINE FREQUENCY DEFAULT
60 Hz 50 Hz 400 Hz FILTER CODE
oot Asynchronous FQ
Dire 240/s 200/s 228/s FO
o2t 120/s 100/s 114/s FO
D3* B0/s 50/s 57/s F1
D4* 40/s aQ/s 38/s F1
D5* 20/s 20/s 18/s F2
(23] 10/s 10/s 9.5/% F3
D7 B/s B/s 4.8/s Fa
D8 2/s 2/5 1.9/s F5
D¢ 1/s 1/s e F6
D16 30/m 30/m 30/m F6
G11 12/m 12/m 12/m F8
D12 6/m 6/m 6/m F8
D13 2/m 2/m 2/m E F6
D4 15 1/m 1/m F&
815 30/ 30/hr 30/nr Fg
D18 12/hr 12/hr 12/hr £5
217 ginr 6/hr Binr F§
018 2/nr 2/hr 2/hr F6
016 1/he 1/hr 1/hr Fa
* Code selectable only when DC Volts or Low Ohms selected.
** Only with front panel off {i.e., command 11}

Table B-5. Paraliel Filter Insiructions

SETTLING TIME
CODE
DCV/LOG ACV/AC+DC HI/nS
F 5ms 100 ms Fast
F1 25 ms 100 ms Fast
F2 E0 ms 100 ms Fast
F3 106 ms 100 ms Fast
Fd 200 ms 200 ms Fast
F5 500 ms 500 ms Fast
Fé 1000 ms 100G ms Slow

8-28. Program Instructions
§-29. Program selection codes and titles are given in Table 8-6. Each listed instruction
code calls the same program described in Section 7 of this manual. Upto three programs
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can be entered, e.g., P467, as part of an instruction string; however, PO and P! 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.

Table 8-56. Parallel Program Instruciions

CODE TITLE NOTE
PQ Mone Cannot be stacked
1 TEST Cannot be stacked
P2 ZERQ
P3 External Reference
P4 Qffset, Scale, and Ratic
Ph Percent Deviation
PG Paak Values
P7 Limits
pg* Statistics
Pa* Low Frequancy RMS Vaits
R dB Ratio
P11* RTD Temperature Conversion Stack only 1 of P11-P14
P1z” 80T-180C Probe Stack only 1 of P11-P14
P13° 807-150F Probe Stack only § of P11-P14
P14” Thermistor Conversion Stack only 1 of P11.P14
* Available as Option -010

8-30. Pregrams in Use/Qff Insiructions

8-31. The program-in-use instruction consist of M I to turn onthe programs feature and
MO to turn it off. The instruction operates in the same manner as the PROGRAMS IN
USE, OFF switch on the front panel.

8-32. Trigger instruction

8-33. The instruction T1 is programmed to select an externail trigger. This command
corresponds to the TRIGGER EXT/AUTO LED illuminated. Transmit TO to return the
instrument to an internal {continuous) trigger.

NOTE

When the 85224 is pluced in remore operation by pushing the REMjLCL
switch, external triggering is automatically selected. To return io internal
triggering, (ransmit TO with a terminaior.

8-34. Burst Instructions

8-35. 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 or +1 to +999. The Br command
functions in the same manner as the BURST SI1ZE 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 untiithe
assigned number of readings have been taken.

8522A
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8-36. To transmit to the remote interface 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.

8-37. The data stored in a series of memory locaticns can be transmitted through the
remote interface using the instruction Wn/m with 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.

8-38. 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 nor
output through the remote interface. If the M1 instruction is active (programs in use) the
data in the scanned memory locations is processed by the selected programs and stored in
the applicable registers. If M1 is not active, i.e.,, MO is programmed, no action istaken on
the data in the scanned memory locations and it is neither processed, output, nor
displayed.

8-39. Program Register Instructions

8-40. The contents of a particular program register can be transmitted through the
remote interface to the 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.

8-41. Instruction K Rrjv 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 2 5.1V
value in the offset register 2.1 would be KR2.1/5.1.

8-42. Status Instructions

843, 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.

8-44, The full status of the instrument is transmitted through the remote interface to the

bus with the GF instruction. Qutput is the contents of the fuil 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.

8-45.  The short status instruction {GS) transmits the two digit error code foilowed by a
carriage return and line feed. The error codes were defined in the manual operation
partion of this section.

8-46. The instruction KEsand K Vs allow the operator to program a string of bvtes asan
error or overrange indication, respectively. Any combination of & bit bytes up tofourteen
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.

B8-47. Miscellaneous Conirol instructicns

§.48. The miscellaneous control instructions consist of either the character N for enable
or | for inhibit preceding a numeric representing a partial control. The instructions are
listed in Table 8-7 and described below,

852
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8-49. Instruction | enables (ON) or disables (OFF) the front panel. Normal front panel
operations can be performed when the frot panel is enabled. When it is disabled the
keyswitches are not interrogated and the display is disabled, resuiting in a local lockout
type condition.

$-50. Instruction 2 enables {ON) or disables (OFF) the software timeout used to delay
the start of a readings. The timeout period is determined by the {ilter 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.

] T i 1 i i I i
A:A|BIB|CICICIDIDIEVE|FIFIGIG!G!
1, 21 3 4i 51 6L 7 #  si 1o YY 2 13 141 181 18
f T I i 1 i | I i ! [ i
PGl GIGIGIHIHIHMIHIH]LI Pet by Jbgd
I 171 18] 19 20l 291 220 23| 241 28 28( 2 pozsl 3o 31 32
I ] i T i i 1 T : 1 |
JJrdpdidpdrd ity ik L M
U331 340 3s| ast 37 38t a8l aol 41l 42l 43 44| 43 48] 47
TOTAL CHARBACTER CHARACTER NO'S FUNCTION
A2 1.2 Eunction Code
g 7 34 Range Code
c 3 5-7 Reading Rate Code
D 2 8-9 Filter Code
2 1011 Trigger Code
Fo2 1213 Programs in Use/Off Code
G 7 14-20 Programs Selected Codes
H 5 21-25 Burst Size
iP5 26-30 Not Assigned
Jo 14 31-44 Miscetlaneous Control Codes
Ko 45 Terminator {always a comma ")
L1 48 Carriage Return
Mo 47 Line Feed {program sglectabie)
Figure 8-1. Paraliel Fuil Status Message Format
Table 8-7. Parallel Miscallaneous Control Instructions
NUMERIC ACTION N e
1 Front Panel ON QFF
2 Filtar Time Qut ON OFF
3 Line Feed YES NO
4 Code Format ASCH Binary
5 Speed MNormai High
5 Mot Assigned — —
7 Reading Transfer LOCK UNLOCK J
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8-S, Instruction 3 enables or disables the transmission of an automatic line feed
character at the end of an ASCII reading or message. This instruction does not affectany
linefeed character included in the error (KE) or overrange (KV) responses.

2-52. Instruction 4 selects either the ASCI! 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.

8-53. Instruction § 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.

8-54. 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 opreation. 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 8522A to clear the output buffer at
the end of the burst.

8-55. HIGH SPEED MODE

2-56. 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 acceptabie by virtualily all data processors. Characteristics of the
high speed mode are listed below:

. Data readings are to 14 bits of resolution.

2. Readings must be in DC volts or low ohms, i.e., 10 KQ range or less. A syntax
error message results when a high ohms range (100 K} 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 (D0) is forced. The trigger may be either internal or

“external.
5. No selectable filtering. The fast analog fiiter (F0) is forced.
6. No math program capability. The instruction “M{” 1s forced.
7. The complete burst capability is retained.
8. The front panel is turned off and no indicators are shown.
9. The filter timout is disabled.
10. The calibration mode s disabled.
11. No ohms protection,

12.  The overrange response is not sent in the high speed mode. Anerror message of
2900 Hex or A900 Hex is sent for a positive or negative overrange respectivley. High
speed overrange values for the respective ranges are: 100 mV (.25000). 1V (2.000),
10V (16.600), 100V (128.00). 1000V (1024.0), 100 (25.000). 1002 (200.00), 1000
(2000.0), and 10 K} (20.000). :
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8-57. READING MESSAGE FORMATS

8-38. 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.

8-89. ASCH Format

§-60. The standard ASCIT format contains twelve characters of data, a carriage return,
and instruction selectable line feed, The reading message begins with a sign; foliowed by
seven characters of data, i.e., five and one half digits of data and a floating decimal point
except for the megohms and 100 nanosiemens ranges that have four and a half digitsand a
floating decimal point preceded by a zero; then four characters to define the exponent;
followed by the carriage return; and the line feed, if selected. The exponent is in modified
engineering notation, i.e., it appears only in multiples of three from E+00 upto E+18 and
down to E-18. Refer to Figurz 8-2 for a format sample and 1o Table 8-8 for format
exampies.

8-61. Four Byte Binary Format

8-62. This format uses an implied binary point rather than using a character to
represent the binary point. The meter uses un-normalized floating peint 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 byle message format.

8-62, Two Byte Binary Format (High Speed Mode)

8-64. The two bvtes of the high speed mode can be treated as a 16-bit binary numberin
the format shown in Figure 8-4. [f the message is treated as a 16-bit binary numberitcan
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,
ie. the LSBofbyte [ isal, the 8522A isoverrange and the message is 29 (Byte 2)(0 (byte
1) for a positive overrange or A9 (byte 2)00 (byte 1) for a negativeoverrange.

8-65. Special Formats

8-66, 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 plusa
fourth character that s program selectable. The message begins with the sign and a one
character numeric code, followed by a carriage return and the program selectable line
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 withing the set
limits and is a pass and -1 if the cutput is low. [f the binary output mode s selected (14} the
output is a single byte of data coded 0000 0010 for high, 0000 0001 for pass, or 1111 1111
for low,

8-67. 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.

NOTE

Forcing the 83224 10 local clears the owtput buffers.

BE522A
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2§2§2;2E2;2:2 3:3;3;3 411_5_‘1!
20,5 At = gf 7 Al 9 1o 13 tal 13
1 Sign {+ or =}
2 Reading absolute value. Floating decirmal point designates range.
3 Exponent in modified engineering notation.
4 Carriage Return
5 Line Feed {program selectable.}
Figure 8-2. Parailel! ASCll Format
Table 8-8. Parailel ASCH Format Example
MESSAGE EXPLANATION
TRANSMITTED VALUE RANGE RATIONALE
+3.10.015E-03 CRLF | 10.015 mV dc | 100 mV No MQ or mV ac ranges
+158.888E-03 CHLF 158.848 mV dc| 100 mv No M or mV ac ranges
~{(3.39976E-+00 CRLF| —0.38876V dc| 1V Ng —V ac or {¥/max mV range
199.998
+1.00022E+00 CRLF ! 1.0022V 1V No 141 range
+08.1023E+00 CRLF | 5.1023 10V or 1042 Max 1V range 1.99999
+18 0000E+0C CRLF | 18.0G000Q) 1002 Max 10V range 16.0100
+080.101E+0C CRLF | 50.101 100V or 1000 Max 10V range 16.0100/10Q range
i _ _ _ 19.95989 _
--~100.000E+00 CARLF] —100.000V dc{ 100V No —V ac or {)
+178.396E+00 CRLLF| 178.3980 1000 Max 163V range 130.100
+1005.25E+00 CRLF| 100525 1000V or 10000 | Max 1000V ac range 650.00
+1025.00E+00 CRLF| 1025.000 10000 Max 1000V range 1024.00 de and
650.00 ac
+10.0000E+03 CRLF{ 10.0000 k(3 10 k2 Exceeds voltage limits
+100.000E-+03 CRLF{ 100000 kO 100 kO Exceeds voltage limits
+1,00000E-+06 CRLF 1 1.00000 MO 1 MQ Exceeds voltage limits
+010.000E+06 CRLF | 10.000 MQ 10 MQ Exceeds voltage limits/max 10 MQ
range 19.999
+0100.00E-09 CRLF | 100.00nS 100 n8 Exceeds voltage limits/max 100 nS

range 202.00
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8-68. Parajlel Program Examples
8-69. The followmg paragraphs contain several programming examples to assist the
operator in using the 8522A with a parallel remote interface.

8-70. The following controi strings will set the DMM to the conditions listed:

{. ?2- Processes any commands in the buffer, then triggers a reading and waits to
output, if necessary.

2. V(7 - Selects direct coupled AC Volts, then triggers a reading and waits 10
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
sefection.

3. YROTI, - Selects volts de, the 100 mV range, and the external trigger than waits
for a trigger command. Default assignments of two readings per second, 300 msec
filter settling time, normat speed. and math off are mode with the function selection.

4. VAR2MI - Places voltsac, 10 volt range, and math on commands into the input
buffer then waits for a termination character before processing the command.

5. B30177 - 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. PS6MI1Y /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 8522A to transmit the contents of register 6.2 (i.¢., the
low peak resulting from the usage of the peak program). The datais output fromthe
8522A during the next input to the controller from the 8522A.

8. VRITIDI14! - Selects volts dc, the ! volts range, and external trigger, 240
readings per second, the binary output format, and arms the bnc trigger. Defauit
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. R2TOI7IS? - Selects de volts, the 10 volt range, internal trigger, the unlock
readmg 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 8522 A to store measurements in the internal memory al its maximurm
reading rate,
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Two's Complement Mantissa Magnitude
Exponent Impiied Binary Point

Sign of Mantissa {1 = negative)

DECODING PROCEDURE (8-BIT MODE)

TO FIND THE EXPONENT FOR THE MANTISSA:

1. identify the most significant bit of byte #1. ifthe bit is 0, the exponent is positive and

egual to the decimal equivalent of byte #1, If the bit is 1, the sign of the exponent is
negative.

2. To determine the value of a negative exponent:
a. Complement the 7 least significant bits of byte #1.
b. Convert the complementad bits into a decimal equivatent.

c. Add the 1 representing the negative sign to the decimal equivatent of the
compiemented bits. The sum is equal to the value of the negative exponent.

TO-FIND THE MANTISSA'S MAGNITUDE AND SIGN . .
1, Muitiply the decimal equivalent of the 7 ieast significant bits of byte #2 by 2 7.
2. Muitiply the decimal equivalent of byte #3 by 2 5
3. Multiply the decimal equivalent of byte #4 by 2 %,

4, Addthe products obtainad insteps 1, 2, and 3. The result is the decimal eguivalent
of the mantissa of the four byte binary ocutput.

5. The sign of the mantissa is indicated by the most significant bit in byte ¥2. A1
represents a negative sign; 0 is positive.

Figure 8-3, Paralfiet Four Byte Binary Format
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DECODING EXAMPLES!

1. DISPLAY = + 89499 VDC

PARALLEL RESPONSE = Byte 1 Byte 2 Byte 3 Byta 4
Binary = £000 001G 00c1 1100 1010 00N 1100 0110
Decimal Equivalents = +2 -+28 163 168
Multipliers = —_ 27 208 2°5

Formula = 2 (Exponent Sign and Magnitude) wsanyssa Sign and Magnitude)

Calculations = 242 [+ 71 ({28x27) + (163 % 2°%) *+ (198x2'#)} | = +0.89485

{rounded)
2. DISPLAY = + .935 mVDC
PABALLEL RESPONSE = Byte 1 Byte 2 Byte 3 Byte 4
Binary = 1111 1111 00CG 0000 001 1101 010 G110
Decimal Equivalents = -1 -+ 0 g1 70
Multiptiers = -— 277 0-15 9-23

Caiculations = 27 [+ 1 [ (0x27} + (61x27%) + (70x29)] | = + 0.000934 {rounded}

3. DISPLAY = -88.980 mVDC

PARALLEL RESPONSE = Byte 1 Byte 2 Byte 3 Byte 4
Binary = 1111 1111 1001 1001 1001 1010 1116 1110
Decimal Equivalents = ~1 - 25 152 238
Multipliers = aa 2 215 2%
Caiculations = 21 [ - 1[{25x27) + (152x27%) + (238 x 2%)]] = -0.089980

(rounded}

4, DISPLAY =-1.00010 VDC

PARALLEL RESPONSE = Byte 1 Byte 2 Byte 3 Syte 4
Binary = 0000 0010 1010 000G 0000 0000 1161 0000
Decimal Equivalent =  +2 32 0 208
Multiptier = s 2 278 272

Caiculations = 2 + ? { -1 [{32x27) + {0x271%) + (208x2-¥}]] = -1.00010 {rounded)

Flgurs 8-3. Parallel Four Byte Binary Format {cont)
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NOTE:

BYTE2 BYTE 1

N— . )

Sign * Number® Error

*Twao's complement

. Example =2 Negative Voitage {100 mV range}

Due

CONVERSION FORMULA

Step 1 Convert BYTE 2 to a2 decimal nurmnber

Step 2 Cornvert BYTE 1 to a decimal number

Step3 A= (BYTE 2}(256} + BYTE 1.

Step 4 if A 232768 then A= A —B5536

Step 5 A= A/32768

Step B R=A{MR} ; R = Result in volts or ohms, as appiicable

wheare, MR = Muitiplier Range

RO 100 mV = 0.25 100 = —25

R1 Wv=2 10082 = —200
R3 10V = 18 10008 = —-2000
R4 1000V = 1024 10 k{2 = ~20,000

Example #1 Positive Voltage (10V range)

BYTE 2 BYTE 1
Message 0000 1001 01000010

Step1 Bywed=9

Step 2 Byte 1 =66

Step 3 A= 2(288) +66=2370
Stepd A =2370

Step 5 A 2370/32788 = 0.0723
Step 6 R =1(0.0722) {16) = 1.1568V

Message 1010 1110 00110110

Step 1 Byte2=174

Step 2 Byte 1 =54

Step3 A= {174) (268} + 54 = 44508

Step 4 A= 445898 — 65536 = ~ 20938

Step B = —20938/32768 = — 0,638977

Step 6 8 = {-0.638977) {0.25) = —0.1537442V = —163.744 mV

Example =3 Resistance (10002 range}
ro the reverse current path used resistanece readings will have rhe sign bit figh,
Message 1100 J00C 300G OGC0o

Step 1 Bywe =192 Stepd A= 49152 — 65536 = 16384
Step2 Bytel=0 Step B A= -—16384/32768 = -0.5
Step? A= 1921(256) +0=49162 Steps R=(-0.5) {~200:= 100

Figure 8-4. Parallel Two Byte Blnary Format Conversion Examples
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8-71. Some typical status messages and their decoded explanations follow:
1. VR7DEF5STIMOPl4 Bl SOOOON IN2ZN3N4NSN6NT (CRYLF)S

V = V DC Function

R7 = Autorange

D§ = Reading Rate is 2/sec

F35 = Filter is 500 ms

Ti = External Trigger

M0 = Math Programs Off

P14 = Math Program #14 is Selected
Bl = Burst Size is §

S0000 = Not Assigned

N1 = Front Panel On

N2 = Filter Time Out On

N3 = Line Feed Yes

N4 = ASCII Output

N5 = Normal Speed

N6 = Not Assigned

N7 = Reading Transfer Locked

, = Terminator

CR = Carriage Return (Automatic}
LF = Line Feed (Program Selectabie N3)

2. Z2 R5DYF6TOMOPS Bl SOCOININ2I3IN4NSNGNT, CR

Z2 = Two Terminal Ohms

R3 =1 megohm

D9 = 1 Reading per second

F6 = Slow Filter Settling Time

T0O = Internal Trigger

M1 = Math Programs On

P6 = Peak Values Program Selected
B! = Burst Size is 1

S0000 = Not Assigned

N1 = Front Panel On

N2 = Filter Time Out On

[3 = Line Feed No -

N4 = ASCI{ Output

N5 = Normal Speed

N6 = Not Assigned

N7 = Reading Transfer Locked

, = Terminator

CR = Carriage Return (Automatic)

8-72. PARALLEL HANDSHAKE

3-73. The parallel handshake signais are used by a remote controller to indicate that
commands are being sent to the §522A, and to determine whenthe data from the 8322A is
availabie. Both 3-wire and 4-wire handshake forms are available. The handshake forms
are the same for both the 16-bit and 8-bit modes.

8-74. The 3-wire handshake has three signal lines, two sourced by the remote controller
(PCTL, 1.O) and one sourced by the 8522A (PFLG). One word (16- or £-bits) 18
transferred between the remote controller and the 8522A during each handshake
sequence. The events in a2 3-wire handshake sequence follow:
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Transfer data from remote controller to8522A, i.e., commands. See Figure 8-5.

a. Controller checks to see if PFLG is at a logic high (ready).
b. Controller sets 1/0 signal to a logic low.
c. Controiler puts data on lines Bit 0-15 In (8-15 for 8-bit mode).
d. Controller toggles PCTL signal from low (clear} to high (set).
e. 8522A acknowledges by bringing PFLG low (busy).
f. Controller drops PCTL to logic low causing the 8522 A tolatch transfer data.
g. When the 8522A is ready to accept more information PFLG goes high.
h. The process is repeated until the remote controller has sent a full command
string.
o
8522A LATCH E? INPUT DATA
SET !
PCTL
CLEAR >
READY
FPLG N
BUSY 0

Bit 0-15 -——————{/ PBATA VALID 4}

85224 1S READY FOR NEW DATA -f

Figure 8-5. Three-wire Data o 8522A
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2. Transfer data (readings and messages) from 8522A to remote controlier.
See Figure 3-6.

a. Remote controller checks to see if PFLG is at a logic high (ready).

b. Controller sets {70 signal high.

¢. Controller toggles PCTL from a logic low (ciear) to a logic high (set).
d. 8522A acknowiedges by resetting PFLG to a logic low (busy).

e. Controller resets PCTL.

f. 8522A puts data on lines Bit 0-15 Out (8-15 for 8-bit mode).

s

8522A returns PFLG to logic high.

h. The process is repeated until the remote controiler has received all data
requested, e.g., a full reading, status, etc.

/O
oA\
SET 1 \
PCTL l
CLEAR 0 J_.._\ N
) \
| ( |
§
READY 1 it
PFLG <
susY 0 M A
/ b g500A QUTPUTS
DATA
Bit 0-15 DATA VALID 7f i DATA VALID
“In the 3-wire parailel mode, the 85224 sets PFLG ready when it isready 1o
respond to the controller, When output is requested PFLG remains in the Busy
state untii output is valid, or until a leading-edge transition of the PRESET input
QCTUTS.

Figure 8-6. Three-wire Data from 8522A
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8-75. The 3-wire handshake is compatible with the HP98032A general purpose
interface (used on HP9825A, HPIB3SA, etc).

NOTE

When the PRESET input to the 85224 goes from logic low th high, the 85224
returns to local,

8-76. The parallel 4-wire handshake has four signal lines; two sourced by the 8522A
(Reg A and Reg B)and two sourced by the remote controller (Data Transmitted and New
Data Ready). Signals New Data Ready and Req A are dedicated to transferring
commands to the 8522A, Data Transmitted and Reg B are dedicated to transferring
readings, status, and other data from the 8522A to the remote controller. One word {16 or
8 bits, selectable) is transferred each time an output or input handshake sequence occurs.
The events in a 4-wire handshake sequence follow:
I. Transfer of commands to the 8522A. See Figure §-7.

a. Remote controller checks to see if Req A is at a logic high.

b. Controller puts data on lines Bit 0-15 In (8-15 for 8-bit mode).

c. Controller toggles New Data Ready from low to high.

d. 8522A toggles Reg A from high to fow.

e. Controller resets New Data Ready to a logic low, which causes the 8522A to
latch {store) the data.

f. 8322A sets Req A high, indicating a ready for the next transfer.

g. The process i repeated until the complete command string has been sent.

TR

DATA

READY 0 Z N
/ L Jaseon Laores

INPUT DATA

REQ A° 4 |
o | \ .
\ Ulssoon reany
FOR NEW DATA

Bit 0-15 —\:-(’/ DATA VALID 4

/

*in the 4-wire parailel mode, the 4-wire controlier must poil Req B to delermine
when data from the 85224 is valid.

Figure 8-7. Four-wire Data to 8522A




BS22A

2. Transfer of data (readings, siatus, etc.) from the 8522A. See Figure 8-3.
a. 8522A checks for Data Transmitted equal to a logic low.
b. 8522A puts data on lines Bit 0-15 Cut (8-15 for 8-bit mode).
c. 8522A toggles Reg B to logic high.
d. Remote controller sets Data Transmitted high.
¢, 8522A resets Reg B to low.

{  Controller resets Data Transmitted low,

s

The process is repeated until all data has been transferred.
NOTE

The 4-wire handshake mode is compatible with the Fluke 1720A-002 Parallel
Interface and the DEC DRI11-C interface (used in PDPI1 computor family).

8-77. BCD INTERFACE

8-78. The §522A BCD Interface emulates the 8375A/8400A Remote Control Unit and
Data Output Unit options. Available on the two connectors are all of the required
command input lines, data output lines, and power lines to make the controlling device
helieve the 8522 A is an 8375A or 8400A. In all cases an interface signal level representing
a logic 1 or high can be accomplished with either +5V dc or an open circuit. A logic 0 or
low is represented by 0V dc or ground (Vss).

REQ B”
#

{‘\W,/

DATA
TRANSMITTED 4 S ™
|
iCONTROLLEH
READS

. NEW DATA
Bit 0-15 {7_ DATA VALID \§}

0

“In the 4-wire parailel mode. the 4-wire controller must poll HAeq B to determine
when the 8522A is ready for more input or when data from the 8522A is valid.

Figure 8-8. Four-wire Data from 8522A
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8-79. Function, range, filter, and external reference can be controlled through the BCD
Interface; however, some of the capabilities of the §522A are not addressed through the
BCD Interface because these features are not available on the 8375A/8400A Remote
Control Unit and Data Output Unit. These include the POWER, GUARD, INPUT,
REM/LCL, EXT/AUTO, ARM BNC, FILTER, and READING RATE capabilities
which must be controlied from the 8522A front panel.

8-80. The instrument can be placed in remote by pressing the REM/LCL switch so that
the REMOTE indicator illuminates and after a reading has been triggered and processed,
the REMOTE output signalline goes high. When the 8522A goes into remote the external
trigger is automatically selected and armed. Pressingthe REM/LCL switch again returns
the instrument to local, extinguishes the REMOTE indicator, and after a reading has
been triggered and processed sets the REMOTE signal line low. Selecting local
automatically returns the instrument to internal trigger operation and disarms the
external trigger. Since the reading rate cannot be programmed through the remote
interface the manually programmed rate is saved and automatically entered when the
instrument is programmed through the interface.

2-81. Commands can be entered through the interface in either the continuous or
triggered mode. In the continuous mode (while the Auto Command Defeat line is high)
the instrument is reprogrammed any time a change is detected in the remote command
inputs. To be detected, the remote comrmand inputs must remain stable for >25 ms since
the last change. In the triggered mode the instrument is reprogrammed according to the
levels on the input lines when Auto Command Defeat is low and an external command
entry trigger is received.

8-82. Datareadings in BCD and instrument status can be polled. All of the cutputs are
tri-stated and up to 4-bits of output are gated together. The gate signal aliows all of the
data outputs to be tied to one of four lines and looked at selectively. Figure 8-9 provides
the timing and wiring information needed to implement the serial transfer of BCD data.

8-83. Lines can be divided into groupings of command instructions and data outputs.
Each of the command instructions and the data outputs are explained in the following
paragraphs.

'8-84. BCD Command Instructions

8-85. Command instructions are the signals sent to the 8522A that tell it to perform an
action, They select the command mode, function, range, filter, reading rate (indirectly),
external reference, and triggered outputs. Each of these instructions are explained below.,

8-86. BCD COMMAND MODE

8-87. The command mode may be either continuous or triggered as determined by the
state of the Aute Command Defeat line. 1f the line is high, the instrament continousiy
samples the remote control inputs. If a change is detected on the input lines {stable >25
ms), the instrument is reprogrammed to the new state. The command is sampled at a rate
determined by the input line frequency and is approximately 480 times a second for 60 Hz
input frequency, 400 times a second for 50 Hz, and 456 times a second for 400 Hz. The
command input lines must remain stable for at least 25 ms before the instrument will
recognize a valid change. This time requirement allows relays with contact bounce to be
used to contro! the instrument.

8-88. If the Auto Command Defeat line is low the triggered command mode is selected.
In the triggered mode the remote control input lines are sampled only when a rising
trigger signal is applied to the External Command Entry input iine.

8522
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8-29. The Flag line can be used to handshake BCD Command inputs to the 8522A. See
Figure 8-10. Notice that Auto Command Defeat must be low to allow External
Command Entry to work.

NOTE

A trigger to inpur a command (External Command Entry) does not rigger a
reading. A reading requires an External Trigger signal.

8-89. BCD FUNCTION

8-60. Three function lines (VAC, OHM, or KOHM) select one of the four functions
available, as shown in Table 8-9. Since the 8522A has enly one ohms function, selection of
the kilohms function affects the programming of the range as described below. If
autorange is selected the instrument may change from low ohms (<10 kilohms range} to
high ohms(Z2100 kilohms range) or vice-versa without regard to the state ofthe OHM and
K OHM function lines. This is described in the 8375A/8400A as "auto-functioning’.

$-91. The functions are also modified by the position of the configuration switch S103
on the rear panel. If the ac volts function is programmed the position of section E (at the
time the command is entered) determines whether the instrument is in volts ac or volts ac
+ dc, If the ohms function is programmed the position of section D (at the time the
command is entered) determines whether the instrument input terminals are internaily
connected for 2-terminal or 4-terminal ohms measurements.

NOTE

The nanosiemens funiction cannot be selected with the BCD remote interface.

EXTERNAL 1 @ e,
e

COMMAND i f

ENTRY 0 ol Lo

\\

1 ® ()

FLAG 0

i
COMMAND ,
INPUT i O
LINES

DATA VALID {- DATA VALID

Sequence:

_Command sent. Allow time for data to settie.

_Command inputs are latched at rising edge of Externatl Command Entry.

. Flag goes high {1} in response to External Command Entry.

_Data on Command input Lines may e changed at this time. External Command
Entry may be returned low (0} at this time. However, External Command antry
may not be returned high (1) again pefors lime (3}

-

5. Tha 8522A is ready for a new command 10 be entered.

SR S G

Figure 8-10. Using the Flag to Handshake BCD Command Inpuls
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Table 8-9. BCD Function Selection

VAC KOhm Ohm Funetlon Programmed
LOW LOW LOW Volts AC

LOW LOW HIGH Volts AC

LOW HIGH LOW Volts AC

LOW HiGH HIGH Voits AC

HiGH LOW LOW Kilohms

HIGH LOW HiGH Kitohms

GH HIGH LOW Ohms

HiGH HIGH HIGH Volts DC

8-92. BCD RANGE

8.93. A low input on any of the six range lines (.1, 1, 10, 100, 1000, 10k) selects that
range. 1f none of the range lines are low the interface selects autorange. If more than one
line is tow simultaneously the highest range is selected. If a range is selected that is not
permissabie for the function selected the 8522A automaucally enters autorange. Table 8-
i0 shows the range programmed for the function selected.

8-84. READING RATE

8-G5. The §375A and 3400A reading rate is controiied by a variable sample rate knobon
the front panel and cannot be programmed. Since the 8522A BCD remote interface
emulates the interface for those instruments the BCD interface reading rate cannot be
programmed either, Therefore, the READING RATE, FILTER, BNC ARM, and
EXT/AUTO front panel switches are active when the interface is used. If one of the
READING RATE switches is used the filter is set 1o the default selection for the present
instrument status, overriding the programmed filter value. The programmed filter value
is reentered when the next BCD input is accepted. [f areading of >10rds is selected while
the 8522A is in low ohms (<{100K), ranges below 10k cannot be programmed.

8-96. When the 8522A is reprogrammed through the BCD Interface the current
manually selected reading rate does not change unless the reading rate is higher than the
maximum allowed for the selected function. In that case, the maximum reading rate
allowed is programmed. For example, if a reading rate of 20 readings per second was
previously selected and the instrument was then programmed to AC Volts the reading
rate would automatically change to 10 readings per sccond, the highest allowed for AC
Volts.

8-g7. BCD FILTER

%.98, The BCD Interface can program either a fast or slow filter setting. The settling
time for each type of filter is determined by the function selected. Table 8-11 shows the
settling time for a programmed fast and slow filter for each function possible. The slow
filter is programmedwhen the Filter input signal line is held low and conversely the fast
filter is programmed with the line high.

Table 8-10. BCD Range by Function

! FUNCTION | RANGE SELECTED

; SELECTED A 1 10 100 1000 10K AUTO

! VvDC A 1 10 100 1000 AULD Aute

| VAC Auto 1 1 100 1000 Auto AUto

E Onm Auto Auto 10 100 1000 10k Auto

i KOhm Auto Auto Auto 100 1000 10k Auto
H

8522A
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Table 8-11. BCD Filter Setiling times

FUNCTION SLOW FILTER FAST FILTER

DC volts 500 ms 25 ms

AL Volits 500 ms 100 ms
AC + DC Vaolts 500 ms 100 ms
2-Tarminal Low Ohms 500 ms 25 ms

4-Terminal Low Ohms 500 ms 25 ms

2-Terminal 100 KOhms 1 sec 100 ms
4-Tarminal 100 KOhms 1 sec 100 ms
2-Terminal 1 MOhms 2 sec 200 ms
4-Terminal 1 MOhms 2 sec 200 ms
2-Tarminal 10 MQOhms 4 sec 300 ms
4-Terminal 10 MOhms 4 sec 300 ms

8-99. After an external trigger, or after a front panel switch is pressed (except
PROGRAMS IN USE/OFF and ARM BNC), the 8522A waits one filter settling time
before it takes a reading. Filter settling times are included if the Programmable One Shot
(POS) input line is held fow. If the POS line is held high the filter timeouts are disabled
and faster sampling is possible; however, the readings will be noisier, until the
appropriate settling time has expired.

8-100. Manual changes in the reading rate reset the filter to the default state. If the
instrument is under remote control and the continuous command mode is selected (Auto
Command Defeat line high) the filter and other inputs do not change until a change 18
detected on the remote command input lines. The remotely programmed filter value 18
reentered when the next BCD input is accepted.

8-101. EXTERNAL REFERENCE
8.102. External reference is selected by hoiding the External Reference input line low. If

~ external reference is selected the front pane! indications, and operation of the instrument,
is the same as if math program #3 had been selected by the operator. In addition, the

external reference measurement is always a dc voltage, regardless of the function selected.
The exiernal reference input voliage is applied to connector J6 on the instrument rear
panel.

8-103. BCD TRIGGER

R-104. Fither an internal or external trigger may be selected with the front panel
EXT/AUTO switch. If the EXT/AUTO indicator is extinguished the instrument
operates on an internal trigger at the repetition rate selected by the current reading rate. If
the EXT/AUTO indicator is illuminated the external trigger mode is selected and the
instrument will respond to the External Trigger Inhibit and External Trigger input lines.
However, to enable the External Trigger line the ARM BNC indicator must be
illuminated also.

NOTE

In the BCD mode of operation (S103-C in the up position) the rear pane{ BNC
is never activated. The arm BNC button is used to allow external triggering
through J§ pin 15 while in BCD operation.

62z



8-105. The external trigger mode must be selected manually from the instrument front
panel; however, it can be disabled remotely, so that no readings are taken through the
BCD interface by holding the External Trigger Inhibit line low. Return the External
Trigger Inhibit line high to resume triggering instrument readings externally.

NOTE

If the External Trigger line is low when the External Trigger Inhibit line is
changed from high to low a reading will be triggered.

8-106. When the external trigger mode is selected a reading is taken each time a trigger
appears on the External Trigger input line. The edge (rising or falling) of the trigger that
generates the reading is determined by the placement of Section B of S103 on the rear
panel. If the operation is to be similiar to the 8375A Section B shouid be set down fora
trigger on the rising edge.

8-107. The interface generates a high output on the Busy line when an internal or
external trigger generates a reading. The Sampie Sync line is also high through action by
the instrument A;D Converter. The active Busy and Sample Sync lines prevent the
instrument from responding to another trigger until the reading is compieted. When the
instrument is through sampling the measurement input, the A/ D Converter pulls Sample
Svne low while the reading is output, Once the readingis on the output lines Busy returns
low and Sampie Sync high so that the interface is ready for another trigger. See Figure 8-
{1 for External Trigger Timing.

8-108. The timing of the reading is determined by the state of the Programmed One
Shot and External Reference lines. When the Programmed One Shot line is low {enabied)
the filter timeout is included in the time required for the first reading after an external
trigger or a front panel entry, If the Programmed One Shot line is high (disabied), the
filter timeout is not included, resulting in a faster but noisier reading. If External
Reference is selected, the additional time required for the extra calculations increases the
time that Sample Sync is iow. In the high ohms function (>>100 kilohms) a delay is present
before the first one or two readings (depending upon the reading rate) regardless of the
state of POS.

s

A

EXTTRIGGER o X

~
e

—
.
o

BUSY

Q0 SV

‘Remote Qutput valig and ready for next trigger J

SAMPLE 3YNC

Anatcg input may be changed J

Figure 8-11. External Trigger Timing

8522A

8-27



2A

8-109. When the internal trigger mode is selected, ie., the EXT/AUTO indicator
extinguished, the Busy and Sample Sync lines are highand low respectively only while the
reading status is actually being update on the data output lines. See Figure 8-12 for
internal Trigger Timing.

8-110. Data Oulputs

8-111. Outputs from the BCD Interface may be either measurement readings or
instrument status. The data outputs do not reflect the present state of the instrument until
a reading has been triggered and processed (except PON). For example; if the function
selected s kilohms and external triggering is selected and the function is changed to Volts
DC the data lines still represent kilohms. Once an external trigger is sentand a reading is
processed the data lines will change and represent Volts DC. This demonstrates that the
status lines represent the status of the instrument that corresponds to the reading on the
data lines. The measurement reading output format is five BCD digits and an overrange
hit, an overload bit, a polarity bit, and three coded range bits. The instrument status
output format teils the status of the function, filter, external reference, trigger mode
(internal or external) and local/remote.

8-112. The data outputs are continuously updated, regardless of the local/ remote
status. The interface does not include a handshake procedure;therefore, each time a new
measurement reading is ready for output it is written on the BCD Interface lines,
destroying the data from the previous measurement. During the time that an output is
being updated the Busy output line is at logic | and the output signal lines are not valid.
The Busy line can be used to moniter the status of the output lines. For example, if
external trigger is selected a measurement is performed on a trigger and Busy goes to logic
| to show that the data on the lines is invalid. Once Busy goes to logic 0 the measruement
is complete, the data on the output lines is valid, the lines can be read, and another trigger
can be transmitted to repeat the procedure.

8-113. Burst Memory can be used if measurement readings are required at a reading
rate faster than the BCD Interface can process the data. To use the burst memory,
manually program the instrument to store the required number of readings at the desired
reading rate. (External Trigger can be used to initiate a burst). Once the data is stored, it
can be placed on the output lines for transfer through the BCD Interface at the
appropriate rate. The Busy and Sample Sync signals perform the same in the Burst scan

~ mode as they do in the internal trigger mode. When Busy is high (1) the data outputs are

invalid. When Busy is low (0) the data outputs are valid. See Figure &-13.

8-114. BCD MEASUREMENT READINGS

8-115. The magnitude of the measurement reading is contained in an overrange bit and
five BCD digits. The overrange bit is at logic 1 if the half digit of the five and a half digit
display is a one (1XXXXX). By the same token it is at logic 0 if the overrange, or half
digit. is zero, and therefore blank. The first BCD digit or decade is the most significant
digit (X0000) and the fifth decade is the least significant digit (0000X). All five digits are
coded in the standard BCD code of 8-4-2-1.

8-116. Three ranges bits are decoded to select the applicable range. and thereby, the
placement of the decimal point for the measurement reading. In addition the instrument
function status is required to decode the exponent value. The decoding process for the
range bits during standard operations or the external reference only math program is
shown in Tabie 8-12. A range response of 110 or 111 indicates that the reading is beyond
the capability of the range.

8-117. External reference (#3) is the only program that can be selected remotely through
the BCD lnterface. If any program except external reference (#3) is selected from the
front panel, the data on the range output lines is not always meaningful,
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Figure 8-12, internal Trigger Timing
1
BUSY
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Remote outputs validJ
1 ¢ aa—
SAMPLE SYNC
0
Figure 8-13. Burst Memory Scan Timing
Table 8-12. Decoded Hange Bils
RANGE MEASUREMENT DECIMAL PLACEMENT
A B C FUNCTION AND EXPONENT
101 Al XxxX. xxx £-3 voils
10 0 VDC, VAC X.XXXXxX vOils
e 1 1 VDG, VAC, Ohms XX ®kxxx volis or chms
01 0 VDO, VAC, Chms Xk volts ar ohms
kOhms Xxx.xxx E+3 ohms
g o 1 VDC, VAC, Ohms XXX} X% voits or ohms
kOhms X.XxxXxx E+8 ohms
g 0 ¢ Ohms ax.xxxx E+3 ohms
kOhms XX.Xxxx E-+6 ohms

8-118. The polarity (sign) bit indicates the sign of the measurement reading. The S1gn is
positive for a logic 0 and negative for a logic 1.

§-119. The output overload {OL) line is at logic [ when an overload condition exisis.
When the overload line is at logic ! the display reads *HHHHHH, urVXRF™ (external
reference >16.5V de), or *orVXRF” (external reference <<0.5V dc¢) and the measurement
lines are a2t 199999, If the overload line is at logic 0 the measurement lines are at the
reading BCD value,

8522A
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8-120. BCD INSTRUMENT STATUS
8-121. Assoon as the 8522A is in the power-on condition, the PON line goes high. PON
is a TTL compatible output capable of driving a maximum of 10 loads.

§-122. Instrument primary function status bits on lines VvDC, VAC, OHM, andkOHM
are at logic 1 when that function is selected and active, and a readoming has been
triggered and processed. If the function selected through the BCD Interface is either
OHMs or kOHMs and autorange is selected the line active varies with the range of the
measurement. If the range is 10 kilohms or less the OHMS line is active. If the selected
range is 100 kOhms or greater the KOHMs line is active.

2.123.  The BCD Interface Remote line is at logic 1 if the instrument is in remote and 2
reading has been triggered and processed. The line corresponds to the front panel
indicator, i.e., at logic { when the indicator is illuminated and at logic 0 when the indicator
is extinguished.

3-124. The External Reference BCD Interface line is at logic | when the external
reference is selected from remote through the BCD Interface, or if program #3 only and
the math program mode (PROGRAM ON/OFF indicator illuminated) are selected {rom
the front panel and a reading has been triggered and processed. The External Reference
line is at logic 0 in all other instances.

8-125.  The filter instrument status line reflects the actual state of the filter, regardiess of
the state of the filter input line. The fiiter setting can be changed to the equivalent of
FAST (on) or SLOW (off} from the front panel by using either the FILTER switch or the
READING RATE switch {changing the reading rates sets the filter to the default state for
that rate). Once changed manually it remains at that settling time until a command entry
trigger or change in a command line causes the instrument to read the input command
lines. Table 8-11 shows the settiing time selected for a FAST or SLOW at the various
functions.

8-126 The Trigger instrument status line reflects the triggering state, L.e., internal versus
external. When the instrument is in the external trigger state (EXT/AUTO indicator
illuminated), and a reading has been triggered and processed, the Trigger lineisatlogic |
When the instrument is in internal {EXT/ AUTO indicator extinguished), and a reading

has been triggered and processed, the Trigger line is at logic 0.

NOTE

The instrupment staius outpul is updated only after areading has been iriggered
and processed. Therefore, 1o ensure current data on the output lines a rrigger
shouid be rransmitted 1o process a measurement before reading the oulput
fines.

8-127. DATA QUTPUT EXAMPLES

8-128. Table 8-13 shows several examples of decoded data outputs. Included are only
those lines requirad to decode the valug of the reading. Not included are the filter and
external reference lines.

3-129. Timing Information for BCD Operation

8-130. When section C of the rear panel switch S103 is set to 1 and RESET is pushed
once to twice within one second. or power is switched from off to on the 8522A is
configured for BCD operation. Timing information for BCD operation is shown in
Figure 8-14.

852



Timing definiticns when 5103-C =1

T-»

?55
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|

Ty + Tes + Top + Tp = Total Time for Trigger to Quiput

Time to process commands for DMM configuration (function, range. el¢.}
and the command entry trigger. See Table 8-14 for command process times.

Time to configure a DMM mode

The first reading following a command set takes an additional 55 ms.
This only occurs with the first reading after reconfiguration (even i itis the
same configuration).

T = 55 ms after a command set
T = 0 ms after a previous trigger

Time delay for synchronization

ASYNC External Locked Tws = 0.132 ms to 0,138 ms
SYNC External Locked  Tws = 0400 ms to 2.400 ms
Time for Digital Filtering {averaging}

Table 8-15 shows the Digital Filtering time for each filter and line frequency

combination with e fiiter time delay enabled (PCS) or inhibited (POS).

in the normal mode of operation, timeout enabled (FOS), the 8522A
generates a delay to aflow for anaicg filter settling. Example: The {F3)
100 ms fifter, at 80 Hz, averages 18 samples. With the timeou! enabled
{FOS}, it takes an 8 sample period delay {33.28 mS}, then averages 18
samples {66.72 mS), If the timeout is inhibited, (POS), then no delay oceurs
and the Digit Filtering Time, (Tor ), would be fore only 16 samples (86.72 m3).

(POS) = Programmad COne Shot Enabled
(POS) = Programmed One Shot Disabled

Time to process and output a reading. T» = the duration of the sampie
sync pulse (2.5 to 2.8 ms}.

Figure 8-14. Timing Information BCD Operatlon
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EXAMPLE #1 — HIGH SPEED MEASUREMENTS

"Q-TTP—VQ-Tss—‘D}‘&-Tws—P@W"——- TDF‘——+‘ T iied

| i b
TRIGGER ﬂ
BUSY | L
SAMPLE
SYNC ]_______r

MIN. MAX,

Tie = 0 Q

T = 0 Q

Tws = 40mS 2.40 mS

Tor = 1668mS | 16868 mS

Te= _250mS 2.80 mS

19.58 mS | 21.88 mS

Conditicrs
1. External trigger armed, triggering on leading edge of pulse (3103-8=1)
2. Heading rate set at 40 rdg/sec. {filter at F1=2 m8 max.}
1. No command antry to be processed {no change in function, range, etc.)
4, Programmed one shot (POS) disabled
s DO voits or low ohms function previously commanded

EXAMPLE #2 — LOW SPEED, LOW NOISE MEASUREMENTS

}Mw}*nﬁ{mmwtkm%n*{;

| ! l

T.RFGGEER . ﬁ
BUSY _J L

SAMPLE
SYNG MIN. MAX. I
T = 22.00m3| 23.00mS
T, = 5500m3| 5500mS
Toas = 40 mS 2.40mS
Toe = 50000 mS | 3000 mS
575.90 mS: 583.20 m8
Conditions

= (

External trigger armed. triggering on isading edge of pulse {8103-B=1)
Reading rate set at 2 rdg/sec {filter at F5-500 mS max.)
Command entry to be processad (new range, function, ete.} See condition 5

Programmed one shot {PCS) enabled
DMM configuration entered is: VDG, auto range, fast filter, external trigger

5]\ 4 :'.}3 !\J

Figure 8-14. Timing Information BCD Operation {cont)
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Table 8-13. Data Oulput Exampies

MEASUREMENT MAGMITUDE | RANGE FUNCTION
OVER |y v 0 XK
SIGNig 48T 2ND 3RD 4TH S5TH LOAD | p A M o |READING VALUE
A 8421 8421 8421 8421 8421 ~BC [ (OL) ¢ ¢ M H
s M
1 11 0000 0COO 0001 0101 O111] 101 0 10 0 0 1-100.157 E-3VDC
o !0 1001 1000 G111 0110 0101 100 o |a 1 0 0 |088785 VAC
o |1 o0oot oooo oooo 0100 ocootl D1t 0 81 0 11.0041 V AC+DC
o 11 1001 100t 1001 1001 1001 001 : 1 6 G 0 |1999.99 vDC OL

Table 8-14 Command Process Times

FUNCTIONPROCESSING TIME (Tre)

VDG

22,5 £ .5 ms max.

VAC AND VAC + BC

42.5 £ .5 ms max.

OHMS AND K OHMS

86.0 = 1 ms max.

Table 8-15. Tpg - Digital Fiitering

B o 60Hz 50Hz 400H2

W2
FUNCTICN |FILTER| &4 © e — —

= 5 POS POS POS POS POS POS

Tz
YoC FO 1 5 ms 417 ms 5ms 5 ms 3 ms 4.37 ms
AND F1 4 25 ms 16.68 ms 25 ms 20 ms 26 ms 17.50 ms
LOW OHMS;  F2 8 50ms | 333 ms! S50ms | 40ms| 52ms | 3500ms
VDG LOW F3 16 100 ms 86.72 ms | 100 ms 80ms| 104 ms 7000 ms
OHMS VAC, 18 200 ms 66.72 ms | 200 ms B0 ms| 208 ms 70.00 ms
ANMD VA+D £5 54 500 ms (26588 ms | 500ms | 320ms| 240 ms | 280.00 ms

FB 128 D00 ms | 533.786 ms [1000 ms | 840 ms | 1048 ms | 560.0C ms

H OHMS" R4 15 100 ms 66.72 ms| 100 ms an ms| 104 ms 70.00 ms
AND nS F5ER3 16 200 ms BB.72 ms | 200 ms 80 msy 208 ms 70.60 ms
FAST F Ré& 16 300 ms 66.73 ms ! 300 ms 80 ms; 314 ms 70.00 ms
i OHMS B4 [128 11000 ms 1533.76 ms L1000 ms | 640 ms | 1098 ms | 56CG.00 ms
AND nS FRIRS 1128 12000 ms {533.76 ms {2000 ms | 640 ms | 2098 ms | 580.00 ms
SLOW F RE | 128 4000 ms 53376 ms | 400 ms | 840 ms | 41895 ms | 560.00 ms

*Filtering in the HI chms and nS functions are also range dependent. R4 = 100K ohms and 160

[ p—

nS range, B5 = 1M ohm range. R8? = 10M ohm range.

8522A
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Option =010

010-1. INTRODUCTION

010-2. The -010 is a software option. [t provides the 8522A 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 similiar to operation of a standard 8522A that
throughout this manual, both the standard 8522A and the 8522A equipped with a -010
Option have been described concurrently,

Table 810-1, Optional Math Program

DISPLAY
NC. NAME DESCRIPTION
{PROGRAMS [N USE/OFF LED no)

2 STAT Statistics DMM Measurement

g LFAC RMS ac value of inputs below 10Mz RMS Value

10 | dB d3, dBm, or ¢BV ratio Measurement in ¢8, dBm, or dBY
1 RTD 87D Thermometer Temperature in'C, °F, ar “K

12 ive Qperation with John Fiuke 807T-150C Temperaturz in C, °F, or K

Temuperature Probe accessory
13 JVFE Operation with John Fluke 80T-130F Temperature in °F, °C, or °K
14 THMS | Thermistor Linearization Temperature in “C, °F, or 'K

8522A-010
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QOPTION/
MOCEL NO,

Y5599

YH5G8

B0F-5

30F-15

8IRF

RIRF
80T-150F and
S0R-150C
Y2025

010

Section 9
Accessories and Options

DESCRIPTION PAGE
ACCESSORIES
[T B 1 U+ TP R 900-1
22.inch Rack Slidesand Ears ... . v iiv e nanes 900-2
High Voltage Prabe .....oovve e 900-2
High Veltage Probe ..o oo 900-2
High Frequency Probe ... iiiiivii it 900-2
High Fregquency Probe ... .. 900-¢
Temperature ProbE ... v iienren i 500-4
R BRI L et T R R L 900-6
OPTIONS
SO0 OPHON « Lt e e et 510-1
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9-1. INTRODUCTION

9-2. This section of the manual contains a brief description of cach accessory and the
introduction and operation information for each option available for use with the John
Fluke model 8522A Digital Multimeter. Descriptions of the accessories are in subsection
900. Introduction and operation material for each option subsequent 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... Ali of the
pages and paragraphs of the -010 Option will be numbered 010-1, 010-2, 010-3... For
option information other than introduction and operation, see the 8522A Calibration
Manual or the 8522A Service Manual,

BsZ



Accessories

500-1. 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, inciude both model number and name.

800-3. RACK EARS (Y8589)
900-4. The Rack Ears accessory is shown in Figure 900-1. The screw required for
instaliation are included with the accessory.

800-5. 22-INCH RACK SLIDES AND EARS (Y8598)
900-6. Use the 22-inch Rack Slide to mount your 8522A in a standard 22-to-24 inch
deep equipment rack. The 22-inch Rack Slide is shown in Figure 900-2.

1\ T

iV
.'A

S
S
- EI //,/
M .
N

\4

Figure 900-1. Rack Ears

8522A
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Figure 980-2. 22-Inch Rack Slide

900-7. HIGH VOLTAGE PROBE (80F-5)

900-8. The Model 80F-5 Voitage Divider shown in Figure 9004, aliows measurement
of up to 5k volts de. 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,

- 900-9. Three versions of the 80F-5 are available: the basic-80F-15 which has 10 M.

input impedance, and -01 Option for voltmeters have [ M{} input impedance, and the -
02 Option for voltmeters having an infinite input impedance (1600 MO or greater) at nuil.

900-10. HIGH VOLTAGE PROBE (80F-15)

900-11. The Model 80F-15 High Voltage Probe shown in Figure 900-5, allows
measurements up to 15k volts de, 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.

500-12. Three versions of the 80F-15 are available: the basic 80F-15 which has [0 M}
input impedance, and 01 Option for voltmeters have [1 M) input impedance, and the -
02 Option for voltmeters having an infinit input impedance (1000 M{ or greater) at null.

200-13. HIGH FREGUENCY PROBE (81RF)

900-14. Introduction

600-15. The Model 81RF High Frequency Probe (Figure 900-6) extends the {requency
range of vour voltmeter to include ac voltagemeasurements from 0.25 to 20V ac rms at
100 kHz to 100 MHz. The &1 RF operates in conjunction with the de voltage ranges and is
calibrated to be equivalent to the rms valug of a sine wave input.

8522



Figure 900-3, 80F-5 Voltage Dlvider

Figure 900-4. B0F-15 High Freguency Probe

8s22A
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Flgure 900-5. 81RF High Frequency Probe

900-16. Speciilcations

FREQUENCY RESPONSE .. %! dB from 100 kHz to 100 MHz.

EXTENDED FREQUENCY . Useful for relative reading from 20 kHz to 250 MHz.

RESPONSE ... ... ool Responds to peak value input; calibrated to read rms
value of a sine wave.

5900-17. HIGH FREQUENCY PROGE (82RF)

800-18. Introduction '

900-19. The Model 82RF High Frequency Probe (Figure 90C-7) aliows measurements
from 0.25 to 30V ac rms at 100 kHz to 500 MHz. [t is designed to be used with voltmeters

" having an input impedasce higher than 10 M{ provided the input is externally shuntedto -

make the equivalent imput impedance equal to 10 M),
900-20. Specitications

FREQUENCY RESPONSE .. 3 dB from 100 kHz to 500 MHz.
EXTENDED FREQUENCY

RESPONSE ........... ..., Useful for relative readings from 20 kHz to 700 MHz.

RESPONSE ... .. oot 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

iMPUT IMPEDANCE ...... 2 M£) shunted by 4 pF.

900-21. TEMPERATURE PROBE (80T-150F AND 80T-150C)

800-22. Introduction

000-23. The 807T-150 Temperature Probe (Figure 900-8) allows the 3522A 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, {ast-responding probe tip with a 350V standoff makes the 8G7-

852
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8522A

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.

Figure $00-7, 80T-150
800-5
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909-24. Specifications

RANGE {°Cor °F field selectable

by internal jumpers) ......... -50°C to +150°C to -38°F to -+302°F.

ACCURACY ... nl. +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 (-38°F)
and +150°C (302°F).

RESOLUTION ... ... ... .., 0.1°C on 100 mV range.

VOLTAGE STANDOFF ... 350V dc or peak ac.

POWER ......oooiiie e Internal disposable battery; [,000 hours of continuous
use.

800-25. RTD PROBE (Y2037)
900-26. Introduction
900-27. The Model Y2037 (Figure 900-9) is a high quality piatinum RTD Probe.

200-28. Specifications

NOMINAL RESISTANCE .. 100 £0.1% at 0°C
TEMPERATURE COEFFIC-

IENT i iia s 0.0039001/°C of resistance

TEMPERATURE RANGE .. -80°C to +480°C

POWER RATING .......... S0 mW maximum in 3 fps flowing water
MAXIMUM VOLTAGE,

PLATINUM ... .....0an.. 200V ac

ELEMENT TO SHEATH

RESISTANCE ............. 100 M} over the operating temperature range.

PLATINUM ELEMENT TO
SHEATH RESISTANCE

STABILITY ....... ..ot 0.1%/ vear, maximum,.

SHEATH MATERIAL ...... 316 Stainless Steel

LEADS ... . .. o, 7 of #30to 19 of #34 {for #22 AWG) or7Tor#32or 19 of
LEAD STRANDING ....... #36 (for #24 AWG)

PERFORMANCE STAN-

DARDS ..o Conform to DIN 43760

ACTIVE LENGTH ...... First | inch measured from Probe Tip

Figure 800-8. Y2037
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