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WARRANTY

Notwithstanding any provision of any agreement the followng warranty ‘s exclusiver

The JOHN FLUKE MEG. GO ING. warrants each instrument «f manufaciures to be free irom defects in materiat and
workmanship under normal use and service for the period of 1-year from date of purchase Thiswarranty extendsonly
to the priginal purchaser. This warranty shall not apply to fuses. disposable batteries {rechargeable type batteries are
warranted tor 80-days}. or any product or parts which have been subject 1o misuse, neglect, accident, or abrormat
conditions of pperations.

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

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

if any failure ogcurs, the following sieps should be taken:

1. Notity the JOHN FLUKE MFG. CO_, INC., or nearest Service faciiity, givmg full details of the difficulty, and
include the model number, type number, and serial number. On receipt of this information, service data, or
shipping instructions will be forwarded to you

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

SHIPPING TO MANUFACTURER FOR REPAIR OR ADJUSTMENT

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

CLAIR FOR DAMAGE IN SHIPMENT TO ORIGINAL PURCHASER

The instrument shoula be thoroughly inspected immediately upon originat detivery to purchaser. All material in the
container should be checked against the enclosed packing list. The manufacturer will not be respensible forshortages
against the packing sheet unless notified immediately. !f the instrumentisdamaged inany way, a claim should be filed
with the carrier immeadiately. {To obtain a quotation to repair shipment damage, contact the nearest Fluke Technical
Center.} Final claim and negotiations with the carrier must be completed by the customer.

The JOHN FLUKE MFG. CO., INC, will be happy to answer all applications or use questions, which willenhanceyour
use of this instrument. Please address your requests or correspondence to: JORN FLUKE MFG. CC. INC., P.C. BOX
o080, EVERETT, WASHINGTON 98206, ATTN: Sales Dept. For European Customers: Fluke {Helland) B.V., P.O. Box
5083, 5004 EB, Tilburg, The Netheriands.

*For European customers, Air Freight prepaid.

John Fluke Mig. Co., Inc., P.O. Box C9080, Everetli, Washington 98206

Rev. 6/81
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‘1. The revision letter stamped on the indicated PCB 1s egual to o¥
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8506A

ERRATA #1

On page 1-1, preceeding paragraph 1-5, add the foiiowing NOTE.
NOTE
The A3 Isolator P(B is standard in the 8506A. Tnis
assembly is documented in Section 6 of this manual as
Opzion -G8A.
On page 5-1, reverse the FIGURE and PAGE column headings.

On pages 60825 and 60846, disregard Table 608A-3 and refer to Tabie
5~4.

Onopages 608A--7 aryl 608%-8, disregard Figure 608A-3 and refer to Fligure

LT ~1-
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Section 1

introduction & Specifications

-1, INTRODUCTION

[-2. This eight-section manual provides comprehensive
information for installing, operating and maintaining
your Fluke digital multimeter. Complete descriptions and
instructions are inciuded for the instrument mainframe,
for all modules necessary in making thermal true~rms and
dc volts measurements, and for any optional modules
ordered with the instrument. Appropriate sectionalized
information s included with any optional modules
subsequently ordered and may be inserted in Section 6.

1-3. DESCRIPTION

I-4. The multimeter features 6-1/2 digit resolution, full
annunciation and simpleity of operation. Modular
construction, microprocessor control, and a bus structure
provide excellent flexibility. Memory pregramming from
the front panel (or through a remote interface) controls all
measurement parameters, mathematical operations and
special operations. The standard hardware configuration
allows for measurement of thermal true-rms volts on
gight ranges and dc volts in five ranges. An averaging
mode is available to automatically optimize display
resolution and stability for each range in de volts,
resistance, and dc current functions, Extended resolution
is also available in the ac volts {unction, Optional
modules are available for dc current (five ranges), and
resistance (eight ranges) in two-wire or four-wire
arrangements,

1-5. Thermal True-RMS Conversion

1-6. The thermal true-rms feature allows the operator to
measure the true-rms value of an ac signal at accuracies of
up to .012% with a reading rate of one every six seconds.
This response fime compares favorably with that of
existing thermal transfer standards which can take up to
five minutes to complete 2 measurement,

1-7. Bodular Construction

1-8. Considerable versatility is realized through unigue
modular construction. All active components are
contained in modules which plug into a mainframe

www.valuetronics.com

motherboard. This module-to-motherboard mating,
combined with bus architecture and microprocessor
control, vields ease of option selection.

1-8. Microprocessor Condrol
1-10. AN modules function under direct control of a

microprocessor based controller. Each module is
addressed by the controller as virtual memory, Scaling
factors and offset values can be applied separately, stored
in memory, and automatically used as factors in all
subsequent readings. Digital filtering utilizes averaged
samples for each reading.

1-11. Software Calibration

[-12. The 8506A features microprocessor-controlled
calibration of all ranges and functions. Any range can be
calibrated using a reference input of any known value
from 60% of range to full scale. Software calibration can
be performed using front-panel or remote control,
allowing recertification without opening the case or
remtoving the multimeter from the system.

1-13. Reclrculating Remalnder A/D Converslon
1-14. The multimeter adapts Fluke's patented
recirculating remainder {(R?) A/D conversion technique
to microprocessor control. This combination provides
fast, accurate, linear measurements and long-term
stability.

1-15. Options and Accessories

1-16. Remote interfaces, a dc current converter, and an
ohms converter are among the options and accessories
available for use with the multimeter, Refer to Tables 1-1
and 1-2 for compiete listings. Any one of the three
Remote Interface modules (Option 05, 06, or 07) may be
installed at one time.

1-17. SPECIFICATIONS

[-18. Mainframe specifications for ac volts, dcvolts and
doratio measurement capability are presented inTable]-3
Opticnal function specifications are supplied with the
respective option modules and included in Section 6.

1-1
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Tabie -1, Options

Table 1-2. Accessories

OPTION MODEL OR
NO. NAME NOTES PART NO. NAME
M04-205-600 | 5%-inch Rack Adapter
4273 COhms Converter i MOO-260-610 18-inch Hack Siides
%) Current Shunts 1 f00-280-810 | 24-inch Rack Slides
05 | IEEE Standard 488-1975 Interface 2 80K-6 High Voltage Probe
06 Bit Serial Asynchronous Interface 2 80K-40 High Voliage Probe
o7 Paraliel Interface 2 83RF High Frequency Probe
85RF High Frequency Probe
R Either Option G2A or Option 03 can Y8021 |EEE Std. Cable, 1 Meter Length
be insialled at one time.
Y8022 |EEE 51d. Cable, 2 Meter Length
2) Oniy one of Options 05, 08, ang 07
can be insialled at any time. Y8023 IEEE 5id. Cable, 4 Meter Length
629170 TRMS Extender Card
MIS-7180K* | Static Conirolier
MIS-TOT3K* | Bus Interconneact and Monitor
“For use during service or repair.

Table 1-3. Specifications

GENERAL SPECIFICATIONS
Dimensions

Weight
BASIC
FULLY LOADED

Operating Power
VOLTAGE
BASIC INSTRUMENT POWER
FULLY LOADED POWER
FREQUENCY

Warm-Up

Shock and Vibration

Temperature Rangs
QPERATING
NON-QOPERATING

Humidily Range
0°C TO 18°C
18°C TO 40°C
40°C TO 50°C

Maximum Terminal Yoliage
LO TO GUARD
GUARD TO CHASSIS
HI SENSE TO Hi SOURCE
LO SENSE TO LO SOURCE
HI SENSE TUO LO SENSE
Hi SOURCE TO LO SOURCE

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

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

e

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

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

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

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

far

-------

v

.. 10.8 om HMigh x 43.2 cm Wide % 42.5 cm Long
(4.25 in High x 17 in Wide x 16.75 in L.ong}{See Figure 1-1}

.. 10 kg (22 Ibs)
12 kg (26 tbs)

100V ae, 120V ac, 220V ac, or 240V ac (10%)

12 watts

24 waits

.. 47 Hz to 63 Hz (400 Hz available on request)

2 hours to rated accuracy

Meets requirements of MIL-T-28800 for type i}, class 5,
style E equipment.

0°C to 50°C
-40°C 1o 70°C

80% RH
75% RH
45% RH

127V rms
500V rms
127V rms
127V rms
1000V rms or 1200V de
280V rms

1-2
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Table 1-3. Specifications (cont)

8506A

AC VOLTAGE

thput Characleristics
ANGE FULL SCALE RESOLUTION INPUT IMPEDANGE
R 5% DIGITS 6% DIGITS" 5% DIGITS
100 mV 125.000 mV — 1V 1 MO
360 mYy 400.000 mV — 1 v
1V 1.25000V 1V 10 uv +1%
3y 4.00000V 1wV 10 u¥
10V 12.5000V 10 WV 100 pv Shunted by
30V 40.0000V 10wV 100 pv
100V 125.000V 100 gV 1 mv <180 pF
500 V 600.000V 100 ¥ 1mv
“In AVG operating mode.
Accuracy
HIGH ACCURACY MODE =+(% of Reading + Number of Counts)*
24 HOUR: 23°C +£1°C?
FREQUENCY IN HERTZ
RANGE 10 TO 40 TO 20k TO 50k TO 100k TO | 200k TO | 500k TO
40* 20k 50k 100k 200k 500k 1™
100 mV 008+0 | 002-+5 | 004+5 02+0 06+0 1.5+ 0 3540
300 mV to
10V 008+0 | 0012+0] 004+0 02+0 05+0 1.5+0 35+0
30V 0O8+0 | 0012+0 004-+0 0.2+0 0.5+ 0 35+0 i2+0
100V 008+0 | 001240} 00440 0.2 +0 1040 35+0 o
500ve 0.08+0 | 0012+0| 004+0 02+0 - — -
90 DAY: 23°C +5°C
FREQUENCY IN HERTZ
RANGE 10 TO 40 TO 20k TO 50k TO | 100k TO | 200k TO | 500k TO
40* 20k 50k 100k 200k 500k © M
100 mV 008+0 | 002645 0064+0 | 0240 06+0 15+0 3540
300 mV to
10V 0.08+0 | 0016-+0 | 006+0 02+0 0.5+0 15+0 35+0
30V 0O08+0 | 0016+0 | 006+0 0240 05+0 35+ 0 1240
100V 008+0 | 0016+0 | 006+0 02 +0 10+0 35+0 e
500V? 008-+0 | 0016+0 | 006+0 02+0 - — —

*With stow filter

www.valuetronics.com
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Tabie 1-3. Specifications {cont)

AC VOLTAGE (coni)
input Characieristics (coni)

>80 DAY 23°C £5°C
ADD TO THE 80 DAY SPECIFICATION PER MONTHM THE FOLLOWING % OF READING

FREQUENCY IN HERTZ
ALL 10 TO C40TO 20k TO 50k TO 100k TO 200k 7O 500k TO
RANGES 40 20k 50Kk 100k 200k 500k it
0.008 0.00% 0.0025 0.012 0.021 0.06 0.11
NOTES:

T AC coupled, 5% digits, input level >0.25 x full scale. For 8% digits multiply Number of Counts by 10.
For input levels baetween 0.1 x and 0.25 x full scale, add 5 courds for the 100 mV, 1V, 10V, and 100V
ranges, add 15 counts for the 300 mV, 3V, 30V ranges, and add 25 counts for the 500V range.

2 Relative to calibration standards, within 1 hour of do zero.

8 Add 0.02 x (input voltage / 800)? % of Reading to the specification.

ENHANCED MODE: Add thefollowing (% of Reading + Number of Counts) to the High Accuracy Mode
Specifications.

TIME SINCE FIRST READING
RANGE
<5 MINUTES <30 MINUTES
100 mV, 1V, 10V, 100V 0+0 0.003 + 4
300 mV, 3V, 30V 6+90 0.003 + 4
500y 0+90 0.003+86

*AC-coupled, 5% digits, temperature change <1°C, input level >>0.25 x fuli scale. For input leveis between
0.1x and 0.25x fuli scale, multiply % of Reading adder by 10.

NORMAL MODE: Add the foilowing % of Reading to the High Accuracy Mode Specification,

SEGMENT OF SCALE

24 HOUR, 90 DAY

>90 DAY ADD PER MONTH

0.25x to ix full scale
0.1x t0 0.25x% full scale

0.4
0.6

0.044
0.058

from the following table).

AG+DC COUPLED MODES: (1.1 times the ac specification for the appropriate mode + the result (Adder)

RANGE ADDER
100 mV o 1V +{150 pV x (dc volts / total rms volts))
3V and 10V £(1 mV x (dc volis / total rms volis))
30V and 100V +(10 mV x (dc volis / total rms volis))
500V

+(50 mV x {dc volis / total rms volis))

1-4
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Table 1-3. Specifications {cont}

Ouverating Characteristics

STABILITY: £(1% of Reading -+ Number of Counts}”

RANGE 24 HOUR 90 DAY

100 mv, 1V, 10V, 100V 0.0025 + 1 0.004 + 1
300 mV, 3V, 30V 0.0025+ 3 0.004 + 4
500V 0.0025+5 0.004+6

“High Accuracy Mode, ac coupled, 5% digits, input level >>0.25x full scaie, 40 Hz to 20 kHz, temperature change
<1°C. For 6% digits, multiply Number of Counts by 10. Forinput levels between 0.1 and 0.25x full scale, add to
the Mumber of Counts specification 2 counts forthe 100 mVY, 1V, 10V, and 100V ranges, 6 counts for the 300 mV,
3V, and 30V ranges, and 10 counts for the 500V range.

CRESTFACTOR .. ...cvvvviiiininnn

3dB BANDWIDTH ......oiiiini

MAXIMUM INPUT VOLTAGE .........
TEMPERATURE COEFFICIENT ......

COMMON MODE REJECTION .......

SETTLING TIME
High Acouracy Mode ...............

Enhanced Mode ...............uun.

NormalMode ...

Up to 8:1 at full 80 day {or greater) accuracy for input signals with
peaks less than two times full scale, and highest frequency
components within the 3 dB bandwidth. Up to 4:1 for signals with
peaks less than four times full scale, with an addition 0f 0.03 to the % of
Reading.

3 MHz for the 100 mV range and 10 MHz for the 300 mV, 1V, 3V and 10V
ranges {typicai).

EBO0V rms or de, B40V peak, or 1x 107 volts-heriz product.

0°C to 18°C and 28°C to 50°C
1/10 of 80 day Specification per °C

>120 dB, dec to 60 hertz, with 1000 in series with either lead.

Sample time = 3.5 seconds
Fold time = 2.5 seconds
Measurement time = 6 seconds

If the state of the instrument is unknown, iwo complete measurement
times will be required to guarantes a correct reading. Use of the
external trigger mode will aiways allow a 6 second measurement time.

The first reading requires the same time as the High Accuracy Mode.
Subsequent readings occur every 500 milliseconds, f the input
changes 1% the analog settling time to 80 Day mid-band accuracy is
1.5 seconds.

Settling times for large changes are non-linear. Zero to Full Scale
changes require 2.0 seconds to settle to 80 Day, mid-band
specifications. Full scale to 1/10th full scale changes require 3.0
seconds to settle to 1/10th full scale, mid-band; 30 day specifications.
Small changes (<1%) setile to mid-band specifications in <1.5
seconds.

www.valuetronics.com
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Table 1-3. Speclilcations (cont)
AC VOLTAGE (cont)
Operating Characteristics {cont)
AUTORANGE POINTS
RANGE UPRANGE DOWNRANGE
100 mv 125.000 mV None
300 mv 400.000 mV 110 mv
1V 1.25000V 0.352v
3y 4.00000V 1.1V
10V 12.5000V 3.52v
aov 40.0000V 11V
100V 125.000V 36.2v
OOV None 1oV
OPERATING RANGE
UNDERRANGE MINIMUM OVERRANGE
RANGE DISPLAY SPECIFIED DISPLAY
LELLL LEVEL HiH M
100 mvV None 12.5 mV 125.000 mv
300 mv 20 mv 40 mv 400.000 mV
1V 62.5 mv 125 mV 1.25000V
3y 200 mv 400 my 4.00000V
10V 625 mv 1.25V 12.5000V
3ov 2V 4y 40.0000V
100V 6.25V 5 12.5V 125.000V
500v 30V B8OV 800.000V
DC VOLTAGE
input Characterstics
RESCLUTION
FULL SCALE INPUT
RANGE 6% DIGITS 7% 6% RESISTANGE
DIGITS” DIGITS
100 mV 200.0000 mv — 100 nV >10,000M0
1V 2.000000V — 1uv >10,000M 0
10V 20.00000v 1 uv 10 gV >10,000M0
100V 128.0000V — 100 uv 1OMO
1000V 1200.000V — 1 mv 10MQO
“TYe-digit resolution: in AVG operating mode.

1-6
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Table 1-3. Specificaiions {conf)

Accuracy
DC VOLTS: (% of Reading + Number of Counts)
24-HOUR 90-DAY
23°C =1°C 23°C 15°C
RANGE .
CPERATING MODE OPERATING MODE
NORM AVGE NORM AVG?
100 my 0.0018 + 15 0.0010 + 8 0.0025 + 40 ¢.0020 + 8
1V 0.0008 + 7 0.0005 + 4 0.0015 + 8 00012 +6
1OV 0.00086 or 6~ 0.0005 or 502 00010+ 8 0.0008 + 602
100V 0.0010+6 0.0005 + 5 0.0018 + 8 0.0015 + 8
1000V 0.0008 + 6 0.0008 + 5 0.0018 + 8 0.0015 + 6

*Whichever is greater

>90-Day: 23°C £5°C

Add to the 90-day specification per month the following % of Reading and Number of Counts.

OPERATING MODE

RANGE NORM AVGS
100 mv 0.00017 + 5.6 0.0001 + 0.1
1V 0.0001 + 0.1 0.0001 + 0.1
oV 0.0001 + 0.1 0.00008 + 12
100V 0.00013 + 0.1 0.0001 + 0.1
1000V 0.00013 + 0.1 0.0001 + 0.1

NOTES:

'Relative to calibration standards, 4-hour warm-up, within 1 hour of dc zero. After software calibration,
add the following to the 24 hour accuracy specification:

TIME SINCE INTERNAL NUMBER OF
(HARDWARE) CALIBRATION COUNTS"
<230 Days 0
<80 Days 1
<1 Year 2
>1 Year 3
*With 6%-digit display. For 7%-digits, multiply Number of Counts by 10.

T%-digit mode of operation.

*after 4-hour warm-up, within 1 hour of de zero.

1-7
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Table 1.3. Specifications {cont}

Operating Characteristics
TEMPERATURE COEFFICIENT: (% of Reading + Number of Counts)/°C

RANGE 0°C TO 18°C AND 28°C TO 50°C
100 mV 0.0003 + 5
1v 0.0003 -+ 1
10V 0.0002 + 0.5*
100V 0.0003 + 1
1000V 0.0003 + 0.5

“Multiply Number of Counts by 10 for AVG operating mode (7'%-digit).

INPUT BIAS CURRENT

AT TIME OF ADJUSTMENT 1-YEAR 23°C +1°C TEMPERATURE COEFFICIENT

<+5 pA <x30 pA <£1 pA/fC
ZERQ STABILITY ... o, Less than 5 uV for 90 days after a 4-hour warm-up. Front panel ZERO
push button stores a zero correction factor for each range.
MAXIMUM INPUT VOLTAGE ......... £T1200V dc or 1000V rms ac to 60 Mz, or 1400V paak above 60 Hz may

be applied continuously to any d¢ range without permanent damage.
Maximum common mode rate of voltage rise is 1000V / usec.

ANALOG SETTLING TIME

FILTER TO 0.01% OF TO 0.001% OF

FILTER MODE COMMAND STEF CHANGE STEP CHANGE
Bypassed F1 2ms 20 ms
Fast FO or F3 40 ms 50 ms
Siow ForFz 400 ms 500 ms

DIGITIZING TIME
Line Synchronous ................. For 2° to 277 samples per reading digitizing time is from 4 ms to 8
minutes 6 seconds using a 60 Hz ac line with times increasing 20%
using a 50 Hz ac line. Selectable in 18 binary steps.

Ling Asynchronous ................ 2 ms. (In 3 byte binary mode with dc zero, offset, limits and calibration
factors turned off.)

NCISE REJECTION
Normal Mode Rejection

LINE FILTER 4 SAMPLES/ 32 SAMPLES/ 128 SAMPLES/
FREQUENCY MODE READING READING READING
50 heriz Fast 60 dB 70 dB 75 dB
50 hertz Slow 85 dB 20 dB 95 dB
60 hertz Fast 80 dB 70 dB 75 dB
80 hertz Slow 80 dB 95 dB 100 dB
Common Mode Rejection .......... 180 dB at 60 hertz with 1 k(2 in series with either lead, and 4 samples or

more per reading. Greater than or equal to 100 dB with less than 4
samples per reading.

1-8
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Table 1-3. Specifications (cont)

8506A

DG RATIO
Accuracy

EXTERNAL REFERENCE VOLTAGE"

ACCURACY®

20V 1o 240V

+Vmin to 220V

E(A + B+ 0.001%)

(A + B+ (0.02% / Vet 1))

*Maximum External Reference Voltage = 140V between External Reference Hi and LG terminals,
providing neither terminal is greater than 120V relative 1o the Sense LO or Ohms Guard? terminals.

Uperating Characteristics

INPUT IMPEDANCE ......

BIAS CURRENT ..........

SOURCE IMPEDANCE ....

...........

MAXIMUM OVERLOAD VOLTAGE

Sense LO.

External Reference Hi or LO 10,000 MQ relative to Ohms Guard?or

External Reference Hi or LO relative {o Ohms Guard? or Sense LO <5
nA.

Resistive Unbalance (External Reference HI to LO) <4 k). Total
Resistance to Sense LO from either External Reference Hi or LO <20
k().

. =180V de or peak ac (relativeto Ohms Guardi‘o.rSense LO}. 4300V dc

NOISE REJECTION

or peak ac (External Reference Hi to LO).

INPUT
TERMINALS NORMAL MODE COMMON MODE
Sense Same as dc volis Same as dc volts
External ling frequency and line frequency and
Reference 2% line fragquency 2x line frequency
>100 dB >75 dB

HESPONSE TIME
Analog Settling Time

FILTER MODE FH.TER TO 0.01% OF TO 0.001% OF
COMMAND STEP CHANGE STEP CHANGE
Bypassed F1 2 ms 20 ms
Fast FO or F3 40 ms 50 ms
Slow ForF2 400 ms 500 ms

NOTES: (DC Ratio)

A = 10V dc range accuracy for the appropriate period of time.

B = input signal function and range accuracy for the apprapriate period of time,

Vmin = Minimum aliowable Externat Reference Voltage = +0.0001V, or Viapu: /109 (whichever is greater).

|Vxrel = Absolute value of the External Reference Voliage

Ohms Guard is availabie through the rear input,

www.valuetronics.com
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Tabie 1-3. Specifications {coni)

DC RATIO {cont)
Operating Characterisiics {conl}

EXTERMAL TRIGGER INPUT

Digitizing Time .........covviins.

MAXIMUM RATIO DISPLAY ..........

For 2° to 27 samples per reading digitizing timeis from 196 ms to @
minutes 6 seconds using a 80 Hz ac line with times increasing 20%
using a 50 Hz ac line. Selectable in 18 binary steps.

+1.00000 £+8

Polarily ... ..., May be wired internally for either rising or falling edge. Factory wired
for falling edge.

HighLlevel ..................oiiias, +4.3V (minimum)

Lowlevel ........... ..., +0.7V (maximum)

Pulse Width ........................... 10 ps (minimum)

Conmector ... ... i it BNC with the outer shell at interface common

Maximuminput .............. ... ... ... +30V
Maximum Shell to Ground Vollage ...... +30V
SCAN ADVANCE QUTPUT
Polardly ... ... ... .. i i Positive
HighLevel ...............cciiieininns >+4Y (TTL High)
bowlevel ... e <+0.7V (TTL Low)
Pulse Width ................. ... .. 3 ps (minimum)
Conmector .........covvvnininninnnennn. BNC with the outer shell at interface common
Maxhnum Shell to Ground Voltage ...... +30V
43.18 cm _
- {(17.0 in)
S . . - - . mjl
_ T ®
(530 5m 572 cm | | Jo8em
(2.25 in)) {4.25 in)
b 3.77 ¢ FRONT VIEW %
{1.484 in) 1.27 cm
{5 in)

41.66 em (16.4 in) &

46,23 cm (18.2 in) o

RIGHT SIDE VIEW

1-10
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2-1, INTRODUCTION

2-2. lInstaliation and operation of the multimeter are
explained in this section. These instructions should be
read thoroughly prior to multimeter operation. Cnee a
familiarization with the instrument is achieved, parts of
this section serve as a quick reference. Explanations and
applications are provided for all standard functions and
operations. Should any difficulties arise, contact your
nearest Fluke Sales Representative {listed in Section 7) or
the John Fluke M{g. Co,, Inc.; (P.O. Box C9090; Everett,
WA 98206; tel. (206) 342-6300).

2-3. SHIPPING INFORMATION

2-4. The multimeter is packaged and shipped in a foam-
packed container. Upon receipt of the instrument, a
thorough inspection should be made to reveal any
possible shipping damage. Special instructions for
inspection and claims are included with the shipping
container.

2-5. If reshipment is necessary, the original container
should be used. If the original container is not available, a
new container can be obtained from John Fluke Mfg.
Co., Inc. Please reference the instrument model number
when requesting a.new shipping container,

2-8. INSTALLATION

2-7.  Non-marring feet and a tilt-down bail arrangement
are installed on the instrument for field or bench use. A
rack-mounting kit and rack slides are available for use
with the standard [9-inch equipment racks. Information
regarding installation and rack-mounting accessories is
contained in Section 6.

2-8. The multimeter operates from 100, 120, 220,0r
240V ac 109 at 50 or 60 Hz.

www.valuetronics.com
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Section 2
Operating Instructions

WARNING

TO AVOID ELECTRICAL SHOCK, PROPER-
LY GROUND THE CHASSIS. A GROUND
CONNECTION IS PROVIDED ON THE
THREE-PRONG POWER CONMNECTOR. IF
PROPER GROUND IN YOUR POWER
SYSTEM IS IN DOUBTY, MAKE A SEPARATE
GROUND CONNECTION TO THE REAR
PANEL CHASSIS BINDING POST.
OTHERWISE, THE POSSIBILITY OF
ELECTRICAL SHOCK MAY EXIST iF HIGH
VOLTAGE IS MEASURED WITH THE LEADS
REVERSED (INPUT Hi GROUNDED).

2-9. OPERATING FEATURES

2-10. Front and rear panel features are illustrated in
Figure 2-1 and described in Table 2-1, Use this
information for initial familiarization with the
multimeter, A full explanation of all features is presented
fater in this section.

2-11. OPERATING NOTES

2-12. input Power

2-13. A binding post on the rear panel has been
provided as an earth ground connection. Line voltage
selection (100, 120, 220, or 240V ac) is explained in
Section 4. With the exception of slower reading rates and
filter time-outs, operation at 50 Hz is identical to that at
60 Hz.

2-14. Fuse Location

2-15. The line fuse {0.5A MDL Slow Blow for 100 or
120V ac, or 0.25 MDL Slow Blow for 220 or 240V aclis
located on the lower right side of the rear panel (next to
the power connector). The current and ohms protection
fuse (1.5A AGC) is located in the lower right-hand corner
of the front panel for front input connections and on the
left side of the rear panel (as seen from the rear) for rear

2-1
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Figure 2-1. Conirols, Indicators, and Conneciors

Table 2-1. Controls, Indicators, and Connectors

ITEM

NAME

DESCRIPTION

Mantissa Field

Exponent Fisid

Function Annunciaiors

TRIGGER Push Buttons

FUNCTION Push Buttons

RANGE Push Buttons

ZERO Push Button

Displays 5%, 62, or 7' digits with decimal point. Also dispiays errors,
overrange warnings, underrange warnings (V AC only), prompts, numerics,
recalled values, and limits indications.

Polarity and value of exponent shown for engineering notation of display
valua.

Annunciator(s) light to indicate function selected.

TRIGGER push buttons are used to select continuous (AUTO) or individual
{MANUAL/EXTERNAL} measurement triggers.

These buttons are used to select any of nine measurement functions: acvolts
{HI ACCUR, ENH'D, NORMAL}), dc volis (V DC); dc coupied ac volts
(simultaneousiy push V DC and one of the three ac volts buttons}; resistance
{OHMS), or dc current (A DC).

AUTO toggles into/out of Autoranging mode, changing range only when
necessary.

{Up)/{Down) push buttons exit Autoranging and increase/decrease one
range with first use. Each succeeding use steps to the next higher/
lower range (if available).

Toggles Zero mode on and off (used in V DC and OHMS only). Each time Zero
mode is toggled on, a new zero correction value is stored for the selected range
and all higher ranges in the same function. The zerc correction values are
applied in thal function while Zero mode is on. Refer {o text for use during
calibration.

2-2
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Table 2-1.

B506A

Conirols, Indicalors, and Connectors (coni}

ITEM

MAME

DESCRIPTION

10

1

12

13
14

15

18

17

MEMORY Push Buttons

Average Push Button

input Terminais

Guard Selector

Ohms Selector

Rear Input Selector

Current/Chms Fuse
MODIFIER Push Buttons

Numeric Push Buttons

CONTROL Push Buttons

Status Annunciators

STORE is used to initiate memory entry for displayed vatues or numeric
entries.

RECALL commands display of 2 memory vaiue.

HIZLO are used when storing or recalling limit values, or recalling peak
values.

AVG togales into/out of Averaging mode in V DC, OHMS, or A DC, and
enables extended resolution in V AC.

Meagsurement connections.

GUARD is connected to SENSE LO when disengaged (out); GUARD is
floated to allow external connection when engaged (in).

Push in for 4-wire ohms measurements using OHMS SENSE (HI, LO) and OHMS
SOURCE {HI, LO) terminals. Push again to disengage for 2-wire ohms
measurements using OHMS SENSE (HI, LO) terminals. In V AC functions, use of
the 4T position is required to minimize input capacitance and attain accuracy
specifications. The Ohms Selector has no effect on rear inputs.

Push in to connect rear analog input terminals and disconnect front
terminals. Push again to disengage, reconnecting front terminals and
disconnecting rear terminals. Position of the switch can be sensed remaotely.

tise AGC 1.5A.

SAMPLE salects the number of samples-per-reading in V DC, OHMS, or A
DC. (Not used in V AC).
FILTER selects the filter mode.

OFFSET Mathematic Operations
SCALING that modify the

EXT REF reading value.

LIMITS Special Operations that modify
PEAK the use of the reading.

Whan enabled by initially pushing the STORE button, these push buttons can
be used to enter numerics, exponents, and related pelarity signs.

RESET initiates a power-up resat.
LCL/BRMT usage depends on the remote interface in use;
a. I the IEEE Interface (-05) is used, LCL/RMT toggles from remote to
local, but not from local to remote.
b. If the Bit Serial {-08) or Paraillel (-07) Interface is used, LCL/RMT
toggles between local and remote.

SAMPLE flashes {o show a new reading in progress.

FILTER lights whenever a slow filter is selected.

AUTO lights for Autoranging.

EXT lights when External Reference is enabled (disables Scaling).

AVG/{CAL) lighis (steady) for Averaging mode or fiashes for Calibration
mode,

ZERO lights when Zero mode is on (V DC and OHMS only).

OFFSET lights when Offset mode is enabled.

SCALE lights when Scaling mode is selected (disables External Heference).

PEAK lights when Peak mode is enabijed.

REMOTE lights when the multimeter is controlled through a remote
interface.
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Controls, indicators, and Connectors {cont)

Table 2-1.
ITEM NAME DESCRIPTION

18 POWER Switch Push ON/push OFF. Calibratior mode must be off before cycling power on or
off,

19 Scan Advance Output TTL compatible controt signais to exiernal scanner {50-ohm output
impedance).

20 Chassis Ground Binding post for ground connections.

21 Remote Interface Connector on optional remote interface module.

22 Power Connector Three-prong connector accepting line cord with ground wire.

23 Line Fuse Use 1/2A Slow Blow for 100 or 120V ac, 1/4A Siow Biow for 220 or 240V ac.
Refer to Fuse Replacement in Section 4,

24 Calibration Switch Activates Calibration made (AVG/(CAL) annunciator flashes).

25 External Trigger Enabled by front panel MANUAL/EXTERNAL push button.

26 Rear Anatog Input Alternate connections for all front panel inputs {enabled when Rear Input
Setector on front panet is pushed in). EXT REF Hi and LO inputs are alse
included, but are not switched.

27 Rear tnput Fuse Use AGC 1.5A.

input connections. Refer to Fuse Replacement in Section remote control. The resistance and de current modules
4 before replacing any fuse. {Options 02 and 03 respectively) cannot beinstalled a1 the

same time. If it is necessary to check, install or replace
2-16. Redquired Hardware modules, refer to Module Installation and Removal
2-17. The multimeter must be equipped with the procedures in Section 4.

following modules for standard operation {ac volts and dc

volts)

1. Controller (blank display if not installed)
2. Active Filter (Error 2 if not installed)

3. A/D Converter (Error 5 if not installed)

4, Isolator (Error 9 at power-up if

3. DCSignal Conditioner{Error 9 if not installed)

6. Thermal True-RMS Converter

2-19.  An*Error §” indication appears in the multimeter
display whenever a function is selected and the respective
function module is faulty or missing. Refer to Error
Codes later in this section for error descriptions and
remedies. At power-up, the multimeter identifies the
hardware configuration by displaying “C*and a series of
alphanumerics. The Thermal True-RMS Converter is
identified as “A”. Optional modules are identified by the
respective option number. An “8” appears in the
exponent display at power-up or reset when the Isolatoris
installed. For example, a multimeter configured with the
Carrent Shunts {Option 03), the IEEE Remote Interface
(Option 05), and the Isolator is identified with a power-up
display of “C35A 8.

not installed)

NOTE
The Thermal True-RMS Converter is the only 2-20. Power-Uip Configuration
ac converter that can be used in the 8506 A. If 2-21. At power initialization, or whenever the RESET
another type of ac converter is installed in the button is pushed, the multimeter assumes the power-up
85064, an Error E condition will be specified configuration, Basically, the instrument assumes the

ar power-up or reset,

V DC function, 1000V manual range, filter mode FO,
sample factor 7, with all modes and values disabled. The

2-18. Additional modules are necessary when using the power-up (or reset) configuration is fully defined in Table
multimeter in resistance or de current functions or for 2-2.
2-4
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Table 2-2. Defaull Configurations

POWER-UF OF RESET SELECTION OF NEW FUNCTION (1}

CONDITION DISPLAY CONDITION DISPLAY

Function DC Volts V OO on New Funciion VDO VACADC, or
QHMS on
Range 10606V Manual AUTO off Autoranging AUTO on
Trigger Auto SAMPLE flashes Retains Previous Trigger Mode | SAMPLE flashing or off
Filter =0 FILTER off See Notes 2,3 and chart FILTER on or off
Sampie 7 SAMPLE flashes See Note 3 and chart SAMPLE fiashes
Oifset Off, Value 0 OFFSET off Off, retains value OFFSET off
Scaling Off, Value 1 SCALE off Off, retains value SCALE off
External Reference | O, Note 4 EXT REF off Off, retaing last value EXT REF off
Limits Off, Vaiue 0 Normat Display Off, retains value Normal Display
Peak Off PEAK off Off, retains last values PEAK off
Averaging Off AVG/(CAL)Y not on steady | Off {3) AVG/{CAL) not on steady
Zero On, Value ZERC on Retains mode values and ZERO on (VDC,OHMS)
state {5) or off

Calibration Mode MNote § Note 5

Noies:

1. Re-selection of the same function sets autoranging {(AUTO on), but retains all other mode values and states.

2. InYACfunctions, only filter modes F and FO are allowed. In VDC, OHMS, or ADC, filter modes F, Fo, F1, F2, and F3 are allowed.

3. Averaging mode is gvailable in VDT, OHMS, and ADC only. The AVG button can aiso be used in VAC functions to command
extended resolution only. If Averaging mode was in effect, selecting VDC, OHMS, or ADXC sets filter mode FO and sampls setting 7. 1f
VDG, OHMS, or ADC is re-selected without changing the function, the state of Average mode is not changed, and the existing filter
mode and sample setting are retained,

4. The External Reterence value is initialized to the multimeter software number whenever power-up or reset occurs. RECALL
EXT REF can then be used to display this numbar, Any subseguent activation of External Reference mods replaces the software
number with the actual external reference value. While in VAC functions, EXT REF cannot be used to either recali the software
number or activate External Reference mods.

5. The Calibration mode state is onor off solely dependent on the position of the rear panel Calibration Switch. Do not cycle power
o or off with this switch QAL

vDC
FROM: TO: WAC OHMS
ADG
X H manual ranging, retains manual ranging and previous range.
 autoranging, retains autoranging beginning at previous range. Filter mode retained.
VAC Autoranging
X Begins at highest range {1000V, 100 Megohms, or 1A}
Retains previous filter mode (F or F&)
Sample factor 7
Autoranging
X Begins at r500
VDG Filter made off (FO)
OHMS :
ADC Autoranging
% Begins at highest range {1000V, 100 Megohms, or 14)

Fistains previous filter mode {F, FO, F1, F2, or F3)
Retains previous sample factor

www.valuetronics.com
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2-22. Display

2-23. MEASUREMENT READING

2-24. The measurement display consists of mantissa and
exponent fields. The mantissa presents polarity, 5-1/2, 6-
1/2 or 7-1/2 digit resolution (range and function
dependent) and automatic decimal placement. In
addition, the mantissa displays range identifiers (V AC
only), numeric storing entries, recalled values, error and
warning information, and interactive programming
information (prompts).

2-25. When very large or small readings are displayed,
the exponent field is also used to maintain maximum
resolution. A negative exponent field polarity indicates
multiplication of the mantissa by the displayed power of
ten (-3 means .001). A positive exponent field polarity
indicates multiplication of the mantissa (-+3 means 1000).
Exponent values of -6, -3, +3, or +6 are available for
displayed readings. Additional exponents of -9 or +9 are
displayed when storing offset or scaling factors entered
with the front panel push buttons,

2-26, The measurement display is aliered when the
Average mode or the Limits mode is enabled. When the
Average mode isenabled {AVG/(CAL) annunciator on),
an extra digit of resolution is provided in the V DC, A
DC, and OHMS functions for certain ranges: In V DC,
6-14 digits are displayed for all ranges except the 10V
range, for which 7-14 digits are displayed (the 7th digit 1s
displayed in the exponent field); in A DC and OHMS,
6-14 digits are displayed for all ranges. The Average mode
is not available in the V AC functions, but the AVG push
button can still be used to enable extended resolution.
Resolution in each range and function is summarized in
Table 2-3. When the Limits mode is enabled, the display
indicates HI, LO, or PASS instead of a numeric reading.

NOTE

When the Average mode is enabledin the 10V
dc range, the exponens field displays the
seventh mantissa digit and does not indicare
the reading'’s exponent. In this case, the
reading’s decade multiplier cannor be
interpreted from the display if a math function
(such as offset or scaling) is enabled.

2-27. ANNUNCIATORS

2-28. Selecting a valid function causes the respective
annunciator(s} to light. One annunciator ights if ac volls
high accuracy (HI ACCUR), ac volts normal
{NORMAL), dc volis (V DC), resistance (OHMS), or de
current (A DC) is selected. Two annunciators light if ac
volts enhanced (ENH'D) or ac volts normal (or high
accuracy) and de coupled ac volts (HI ACCUR + V DC,
or NORMAIL -+ V D) are selected. Three annunciators
Light when dc coupled ac volts enhanced (ENH'D) + V
DC) is selected. Ordinarily, the V DC annunetator lights
in the power-up or reset configuration.

2-8
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2-29.  Status annunciators light to signify various modes
of operation. Annunciators (as defied in parentheses)
light when any of the following modes are enabled: Peak
(PEAK}, Scaling (SCALE), or External Reference
(EXT), Averaging (AV(G), Gffset (OFFSET),
Autoranging (AUTO), or V DC/Ohms Zero (ZERO).
The FILTER annunciator lights (steadily) whenever the
slow filter is selected (filter on mode in V AC). With a
distinctive display of H1, LO, or PASS, the Limits mode
requires no separate status annunciator.

2-30. The SAMPLE annunciator blinks to signify a new
reading in progress. Depending on the function selected,
two response patierns are available. If the moltimeter is in
one of the ac volts functions (NORMAL, HI ACCUR, or
ENH'D), SAMPLE blinks at predetermined rates. AC
Volts High Accuracy causes SAMPLE to blink on once
every six seconds. AC Volts Normal causes SAMPLE to
blink on once every 0.5 second. AC Volts Enhanced
causes SAMPLE to blink on once as an initial high
accuracy reading is taken, then (after six seconds) to
continue blinking once every 0.5 second.

2-31. When the multimeter is set for dc voits, resistance,
or dc current functions, the SAMPLE annunciator
flashes at the reading (display update) rate for sample
settings from 0 ihrough 7. The flash rate for sample
settings 0, 1, and 2 is very rapid and causes the SAMPLE
annunciator to appear to be steadily lighted. For sample
settings from 8 through 17, the SAMPLE annunciator
flashes at the sample setting 7 rate only. Since these higher
sample seitings may require considerable time for a
display update, this feature is necessary to insure that the
operator is aware of a reading in progress.

2-32. RANGE IDENTIFIER

2-33, The muitimeter momentarily displays a range
identifier whenever a V AC function is selected and when
a new range is seiected in a V AC function. For exampile,
r300 is displayed when a V AC function is selected (and
the previous function was V DC, A DC, or OHMS).
When changing from one V AC function to another, the
previously enabled range is retained and momentarily
displayed. The appropriate range identifier is displayed
for any subsequent range change (whether the instrument
is i auto or manual ranging). The range can be verified at
any time by reselecting the same V AC function. This
action causes no change in the multimeter, other than a
momentary interruption of measurements (during which
the range identifier is displayed). In V DC, A DC, and
OHMS functions, the range is identified by the position
of the decimal point.

2-34. OVERRANGE INDICATION
NOTE
The accuracy of a VAC reading is a function
of the input level Therefore, accuracy is
specified within the minimum and overrange
input levels defined in Table 2-4. VAC inputs
outside this range are not displayed.



Table 2-3. Display

8508A

The reading (with decimal point) is displayed as shown in each function and range. The use of mathematic
operations (SCALING or EXT REF and OFFSET) may alter these patterns. The use of LIMITS causes a display of

HI, LO, or PASS.

DISPLAY
RANGE IDENTIFIER® MANTISSA’ EXPONENT
1100 (-3) 168.888 -3
1300 (-3) 888888 -3
r1 5.8 8 8 8 8
VAC @ 8.86888
1o 18.6888
130 8£68.86888
1100 '88.888
(500 888888
DISPLAY
MANTISSA? EXPONENT
100 mv +§B868.8888 ~ 3
v :3.086888
vV DC 1ov +§8.868888
100V +: 88886888
1000V +: 8888688
100 BB.686888
1000 g§88.688
10 8.688888 +3
OHMS 10 k0 8888888 +3
100 kQ 86880888 3
1 M0 8.868088 +h
10 MO gp.6688 +h
100 MQ 8868.888 +h
100 pA +t§H8.888 - B
1 mA +t3§.86 808688 -3
ADC 10 mA :§H.8888 -3
100 mA t 88688 -3
1A +t§.888848
NOTES: 1. Additional digitinV AC extended resotution is shown in lighter print.

2. Additionat digit in Averaging mode is shown in lighter print,

3. In the 10V dc range, the exponent is used to dispiay an additional

mantissa digit when Averaging mode is selected.

www.valuetronics.com
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Table 2-4. Operating Range |

v AC
MINIMUM
UNDERRANGE OVERRANGE
RANGE (LLLLLL) Spfg\j;LEm (HHHHHH)
100 mv None 12.5 mv 125 mV
300 mv 20 mv 40'mv 400 mv
1V 62.5 mv 125 mv 1.25v
3V 200 mv 400 my 4v
10V 625 mV 1.25V 12.5V
30V oV av 40V
100V B.95Y 12.5v 125V
500V 30V B0V 600V
vV DC
ANGE OVERRANGE
G (HHHHHH)
100 mV 200 mv OHMS
v ov
OVERRANGE
RANGE ,
;oso\if ?2208\; (HHHHAH)
1000V 1200V 1002 200
1000 2000
A DG 1 kO 2 kO
: 10 kO 25 kO
OVERRANGE 106 kO 250 ki
RANGE
(HEHHFHF) 1 MO 4.1 MO
+ mA 5 mA 100 MQ 265 M0}
10 mA 16 mA
100 mA 128 mA
1A 1.28A

2-35. The measurement display presents a distinct

or Limits mode, there may be no readily discernible

indication when overrange inputs are detected in any
function. An input voltage exceeding the full scale value
for the range selected causes a display of HHHHHH. In
V AC functions, full scale values approximate maximum
specified levels (as required to maintain accuracy). The
overrange indication therefore also serves as an upper
accuracy limit indication.

2-36. LOW INPUT INDICATION

2-37.  Iathe V AC functions, the multimeter notifies the
user if the input level is too low to maintain specified
reading accuracy. If a V AC function is selected, the
multimeter displays LLLLLL whenever the input voltage
is less than approxmmately 5% of full scale. The only
exception 1s the 100 mV ac range, which has no under-
range linzit.

2.38. WARNING INDICATION
2-39.  When in the Scaling, External Reference, Offset

2-8
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display of the true measurement value, In these modes of
operafion, the multimeter provides a distinetive display
when the voltage is 30V or higher at the front panel input
connections. i this voltage exceeds the overload point for
the range in use, the Overrange Indication {flashing
HHEHEHH) is displayed. If this voltage does not exceed
the range overload point, a single H is flashed in the
exponent display.

NOTE

Flashing indicators in the digit or exponent
display are a warning only; they have no effect
on instrument operation.

2-40. ERROR CODES .

241, Error codes offer considerable help in identifying
improper procedures or equipment configurations. These
codes are explained in Table 2-3.
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Tabie 2-5. Ervor Codes

CODE
Error 0

Error 1

Error 6
Error 7

Error 8
Error A

Error b

Error C

Error d

Error F

Error H

Error

Error 2
Error 3

Error 4

Error 5

Error 9

Error E

MOMENTARY ERROR CONDITIONS

(The reading in progress is aborted, but multimeter operation is automatically restored with the next trigger. The
function annunciator remains on during a momentary error condition.)

FAULT
V DC/Ohm Zero, zero attempied in wrong
function (not V DC or CHMS) or an overrange
has been entered.

Store attempted during ovarrange condition.

Display overflow error.

External Reference error - voltage on one
input exceeds 20V de.

Controlier module is faulty.

Hlegal push button usage in any of the three
V AC modes.

IHegal push button sequence in Calibration
mode.

Invalid push button sequence, or illegal value
entered.

Calibration Memory chip faulty or not installed.
Occurs when storing into, or recalling from,
Calibration Memory,

Cal Memory check-sum problsm.

Ohms connection problem.

SOLUTION
Check function. Only V DG or OHMS are
permissible.

Change to higher range, or (if storing cal cor-
rection factors) use lower value sourcge.

Check offset and scaling values.

Hevise external reference input.

Power off: replace Controlier module.
Use correct button(s).

Wait till gisplay clears. Use correct sequence.

Wait till display clears.
or value within Hmits.

Use correct sequence

Heplace or install Calibration Memory chip.

Try new power-up. If necessary, reprogram Cal
Memory. Replacement of Calibration Memory
may be necessary.

Verify proper connections. Check input
protection fuses.

LATCHING ERROR CONDITIONS

(A valid function must be selected 1o restore multimeter operation. All function annunciators are off during a
latching error condition.}

System error, usually appears al power-up or
reset.

Filter modutie faulty or not installed.

DG Signal Conditioner module faulty or not
instailed.

OHMS, or A DC error.,

Aralog to Digital Converter Module error,

Function selection error. The function modute
selected is faulty or not instalied. V DC problem
causes rror 3.

At power-up or reset only, an unallowed ac
converter is installed or the Calibration Memory
module is installed.

Repeat power-up or reset.

Power off; replace or install filter module.

Power off; replace or install DC Signal Con-
ditioner module.

Check for improper input level, Check function
causing error indication. Applicable module may
need replacement or installation.

Power off, replace or install Analog to Digital
Converter module.

Push RESET to clear error condition.

Power off, remove the unaitowed ac converter or
the Calibration Memory module. The Thermal
True RMS Converter is the only ac converter
allowad in the B508A. The Calibration Memory is
a standard part of the controlter,

www.valuetronics.com
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2-42. INTERACTIVE PROGRAMMING INFOR-
MATION

2-43. The multimeter displays prompting messages
during STORE and RECALL operations. Whenever the
STORE button is pushed, the display responds with “7”,
The operator may now designate either the displayed
value or keystroked numerics as the programming entry.
If the displayed reading is being stored, pushing the
appropriate terminator button (SCALING, HI OR LO
for limits, or OFFSET) completes the operation. The
multimeter adopts both the mode specified with the
terminator and the value previously displayed. If
keystroked numerics are being stored, the multimeter
displays the digits as they are entered from the [ront
panel. Once all numbers for a particular mode are
eniered, the appropriate terminator button (SCALING,
HI, LO, OFFSET) is pushed. With ¥V DC, OHMS, or
A DC functions, keystroked numerics can be used to
enter the filter mode and sample factor. When either the
displayed value or keystroked numerics have been
entered, the display resumes the measurement reading
function (or Hi, LO, PASS in the Limits mode) when the
terminator bution is pushed.

2-44. The RECALL button commands a display of a
stored factor or value. The procedure requires the
following two steps when recalling the offset value, the
scaling factor, the filter mode, the sample setting, or the
zero value:

[. Push the RECALL button (display responds
with “7M),

2. Push the appropriate terminator button
(OFFSET, SCALING, FILTER, SAMPLE or
ZER Q). The respective value is displaved as long as
the terminator button is held depressed. Once the
terminator button is released, the multimeter
resumes operation; no mode or value is changed.

2-45. Three push button steps are required to recall a
limit or peak value. First press RECALL (7). Then
specify whether upper or lower limit or peak is desired by
pressing HI or LO (display responds with “YEST"),
Finally, push the appropriate terminator button
(LIMITS or PEAK),

2-46. Front Panel Push Butions

2.47, The multimeter employs 26 color-coded push
buttons on the front panel. Most of the push buttons
control more than one function. For exampie, many
mode control push buttons also serve as numeric entry
push buttons when used during a store operation. The
number of keystrokes required for any operation is kept
to a minimum. Refer to Figure 2-2 for a description of
each push button and, where applicable, examples of
typical programming operations.

2-10
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2-48.  Operation of the multimeter is straightforward.
Preset measurement configurations are made at power-
up, reset, or function selection. Programmed values are
retained whenever the range or function is changed.
Presired mode changes are made independently following
a programming hierarchy of:

1. Measurement Parameters
2. Mathematic Gperations

3. Special Operations

2-49. Measurement parameters deline operations that
affect the resolution, stability, and accuracy of the
reading. Depending on the function selected, a specific set
of parameters is available. In V AC functions (H!
ACCUR, ENH'D, NORMAL), range, filter, extended
resolution, and trigger may be specified. In V DC,
OHMS, and A DC functions, range, filter, trigger,
sample, and averaging may be specified. The Zero
operation can be performed in the V DC and OHMS
functions only,

2-50. Mathematic operations (External Reference or
Scaling, Offset) alter the reading to operator
requirements. For example, when Offset is used, only the
difference between the reading and the offset value is
displayed. External Referernce may not be used in V AC
functions.

2-51.  Special operations (LIMITS, PEAK) specify how
the reading is used. For example, Peak mode can be used
to continucusly update a record of the highest and lowest
readings, and; or Lirits mode may be used fora Hi, LC,
or PASS display of the measurement reading. A
comprehensive setup routine is summarized in Figure 2-3,
All or part of this routine can be used to establish or
change measurement parameters, mathematic
operations, or special operations.

2-52.  Use the push buitons in a steady and methodical
manner when programming the multimeter. Error codes
usually identify any programming problem and specify a
solution (refer to Table 2-5). A numeric entry may be
aborted at any time prior to termination by pushing the
CE button. The multimeter responds by displaying “7
another numeric entry may now be made, or the displayed
value may be stored by pushing the desired terminator
bution. A store or recall operation may be entirely
aborted prior to execution by pressing STORE or
RECALL a second time, The multimeter reverts to its
state prior to the store or recall once a momentary Error C
condition elapses.
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FUNCTION
fWIACCUR ENN'D WORMAL VDC= OQHMSO ADC=~
The FUNCTION push buttons allow selection of the analog measurement function. Standard functions include; ac
volts (NORMAL, ENH'D, HI ACCURY) and dc volis {V DC). Optional functions include resistance (OHMS) and current
(A DC).
Hi1 ACCUR
Push Hi ACCUR for maximum ac volts accuracy with six second reading times. Eight ranges are
available {100 mV, 300 mV, 1V, 3V, 10V, 30V, 100V, 500V). Standard resolution is 5% digits on all
ranges. Extended resolution (61 digits) is available when the AVG button is pushed.
ENHD
Push ENH'D for an initial Hl ACCUR measurement, which is used to correct subseguent
measurements made at NORMAL mode speed. The same eight ranges are available. Extended
resolution (8% digits} Is available when the AVG button is pushed.
NORMAL
Push NORMAL for somewhat reduced ac voits accuracy, but with fast reading times. The same
eight ranges are available. Extended resolution (8% digits) is available when the AVG butten is
pushed.
¥ DC
Push V DC for dc voltage measurements with 6% digit resolution on five ranges (100 mV, 1V, 10V,
100V, 1000V).
OHMS ' , , . . .
Push OHMS to make resistance measurements with 5% or 6% digit resolution on eight ranges (10
ohms, 100 ohms, 1 kilohm, 10 kilohms, 100 kilohms, ¥ Megohm, 10 Megohms, 100 Megohms). The
Chms Converter module {Option 02) must be installed.
NOTE
Either two-wire or four-wire resisiance measurements can be made. Refer to
Measurement Terminals and Controls.
ADC
Push A DC for d¢ current measurements with 5% digit resolution on five ranges (100 4A, 1 mA, 10
mA, 100 mA, 1A). The Current Shunts module (Option 03) must be installed,

Flgure 2-2. Front Panel Push Buiions
2-11
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TRIGEER

MANUAL /

AT e RuaL

The AUTO (trigger) push button selects the Auto Trigger mode. A flashing SAMPLE annurnciator
verifies Auto Trigger operation.

AUTO

If used in Auto Trigger mode, the MANUAL/EXTERNAL push bution disables the Auto Trigger

mode (SAMPLE annunciator stops flashing), enables the front panel Manual Triggering mode, and

arms the Externai Triggering mode. if used in Manual Trigger mode, the MANUAL/EXTERNAL

push button triggers a new measurement: any reading already in progress is aborted and the new

MANUAL/  reading begun immediately. The display, once updated, is held until the next manual trigger, An

EXTERNAL  external trigger applied through the rear panel external trigger jack similarly commands a new
reading. Anexternal trigger applied simultaneously with a front' panel manual trigger will be
ignored. AUTO must be pushed to reenter the Auto Triggering mode.

AUTO RANGE toggles into/out of the Autoranging mode, changing the existing range if necessary.
The AUTO annunciator lights when Autoranging is selected.

AUTO

Each use of this manual ranging push button selects the next higher available range. If AUTC was
previously activated, use of the up-range push button toggies out of Autoranging (AUTO
annunciator off) and steps to the next higher range. No range change is effected if the multimeter is
+ already in the highest range.

Use of the down-range push button causes the multimeter to toggle out of Autoranging (AUTO
annunciator off} and assume the next lower available range. Fach successive use of the down-

range button selects the next lower range. No range change is effected if the multimeter is already
* in the lowest range.

Flgure 2-2. Front Panel Push Butions (cont)
" 212
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RESET

The RESET push button is powerful: alt modes and stored values {other than calibration factors)
are lost if RESET is pressed. Once RESET is used, the multimeter assumes the Power-Up
configuration {without aciual power l0ss).

LCL/RMT  Depending on the remote interface being used, pushing the LCL/RMT button may cause one of
three multimeter responses,

1.) Hthe FEEE Interface (Option 05) is installed, LGL/RMT can be used to command local
controd only if the multimeter is already in remote control. LCL/BMT cannot command
remote control.

2) Itthe Bit Serial interface (Option 08) or the Paralle! interface (Option 07) is instailed,
LCL/AMT can be used to alternately select local or remote control.

COKTHOL
RESET LCL/RMT

3 1t no remote interface is installed, use of LCL/RMT causes a latching error condition.
MODIFIERS
3

EXT BEF  Ling

PEAK SAMPLE FILTER OFFSET SCALING

(CAL DATE) (CAL COR);

version.

LIMITS

PEAK

EXT REF The EXT REF button ioggles into/out of the External Reference mode in V BC, OHMS, and ADC

disables the other. After power-up or reset, AECALL EXT REF can be used to identify the software

The external reference voltage, applied through the rear input connector, is
dispiayed as long as EXT REF is held depressed.

The LIMITS push button toggles into/out of the Limits mode without changing stored limits values.
A display of HI, LQO, or PASS denotes use of the Limits mode.

The PEAK push button toggles into/out of the Peak mode. While in the Peak mode {PEAK
annunciator lighted), a continuously updated record of the highest and lowest reading vaiues is
stored. These values are also held in memory after the mode is disabled. Reentry into the Peak
mode causes previously recorded values to be erased and a new series of peak vaiues to be stored.

NOTE

www.valuetronics.com
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SAMPLE

FILTER

OFFSET

I
=3
H §
[—

{CAL DATE)

SCALING

If the dovolts (V DC), resistance (OHMS), or dccurrent (A DC) function is selected, SAMPLE can be
used to sefect the number of samples to be averaged for each display update. SAMPLE cannot be
used in V AC functions.

AC Volts functions normally use fiiter mode FO. The filter can be selected for these functions (ifthe
input frequency is less than 40 Hz) by pushing FILTER. The accuracy of the instrument is degraded
if the filter is selecied for higher input frequencies.

VDG, ADC, orOHMS is selacted, FILTER can be used to toggle between the slow filter (mode F -
FILTER annunciator on) and the fast filter (FO - FILTER annunciator off). Alternately, any of five
combinations of filter and timecuts can be selected as programmed numerics.

The OFFSET push button can be used to toggle into/out of the Offset mode (OFFSET annunciator
fights). Two methods are available for simultaneously entering an offset value and activating the
Offset mode,

1)) A numeric vatue may be entered using a store sequence. Forexample, store an offset
of 1.25 as follows:
STORE 1 2 5 OFFSET
2. A displayed reading can be stored as the offset value. Use the following sequence:

STORE OFFSET

NOTE

in soime instances, the disptayed value may not be an appropriate offset value. For
example, if the displayed value is being used to zero the multimeter, it isimportant
to verify that no other mathematic operations are in effect. In such a case, check
that OFFGET, SCALING, and EXT REF annunciators are ali off before storing a
new offset value.

When the multimeter is in the Calibration mode (AVG/(CAL) annunciator flashes), the (CAL DATE)
push bution is used to enter six digits which either denote the date or identify the multimeter by
number. These digits may be recalled at any time.

The SCALING push button can be used to toggie into/out of the Scaling mode without affecting
any scaling value already stored. Either of the following two methods can be used to store a new
scaling factor and enable the Scaling mode:

1) Use the folfowing sequence to store the display as a scaling factor:

STORE SCALING

2.} Numeric entry scaling values may be programmed using the foliowing procedure:

STORE {numerics) SCALING

With either method, the Scaling mode is entered with the initial use of the SCALING button.

NOTE

Verify that the displayed value is the desired scaling vaiue. Any mathematic
operations (SCALING, EXT REF, OFFSET) already in effect must be cancelled i
the actual measurement is desired as the scaling value. To cancel any of these
modes, toggle SCALING, EXT REF, or OFFSET and verify that the respective
annunciators are dark,

2-14
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| s . . . - . . . :
i ,: With the multimeter in Calibration mode, calibration correction factors can be entered for each

; .- range in V DC, OHMS, and A DC functions. Correction factors can aiso be stored at a frequency of
interest in VV AC functions. Correction factors are automatically applied to the uncorrected reading.

(CAL COR) Uncorrected readings can be recalied when the Calibration mode is either enabled or disabled.
Refer to Calibration Mode later in this section.
7ERD MEMORY
VOC/0; STORE BECALL
AVE
STORE STORE is used as a first step in programming certain measurement parameters, mathematic

operations, or special operations. STORE is the only push button that can activate the numeric
entry keys. The multimeter prompts the second step by displaying "?". Following is alist of STORE
operations:

Measurement Parameters (for V DC, OHMS, A DC ondy):

0-17 SAMPLE
STORE
01230r g reR
no key

Mathematic Operations:

To store the displayed value as an offset or scaling value and enter the respective mode:

OFFSET
STORE { SCALING

To store a numeric entry as an offset or scaiing value and enter the respective mode:
OFFSET

STORE (numerics)
SCALING

Speéial Operations:

To store the displayed value as a high or low limit and enter the Limits mode:

STORE o
LO

To store a numeric entry as a high or low limit and enter the Limits mode;

H
STORE {numerics) {
LO

Figure 2-2. Front Panel Push Butions {(cont)

2-15
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CE

H

EXP

RECALL

The multimeter utilizes fourteen dual purpose push buttons as numeric entry keys. When programming sample
settings or filter modes, a one- or two-digit entry is necessary, When programming limits, or scaf?ng and offsetvaiues,
a longer entry may be required. Use the following sequence:

Mantissa Field:  Enter up to seven digils, with decimal point. Toggle polarity () button as
required.

Exponent Field:  Push EXP button, then enter a single digit exponent. Toggle the potarity button
again to set the exponent polarity.

Use the CE push button at any time prior to the terminator (Jast button in a store numeric sequence)
to clear alt numerics and revert to a"?" display. Fresh numerics may then be entered immediatety.

The RECALL push bution can be pressed to recall and display vaiues stored in the Limits, Peak,
Scaling, Offset, Zero, External Reference, (V DC, OHMS, A DC functions onily), Sampie or Filter
modes. For recall of uncorrected readings, or calibration dates, refer to Calibration Mode Iater in
this section. No stored value is affected during the RECALL operation. The recalled value will be
disptayed as long as the last push button in the sequence is held depressed.

To recali measurement parameters;

SAMPLE
RECALL
FILTER

To recall mathematic operation values:

OFFSET

SCALING
RECALL
EXT REF {not in V AC)

V BC/OHMS ZERO

To recall a special operation value:

Hi LIMITS

RECALL
LO PEAK

2-18

Figure 2-2. Front Panel Push Butions {cont)
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ZERO The ZERQ push button can be used to zero any offsets in the V DC and OHMS functions. To zero the
Virlein] offsets for a particular range, procesad as follows:

1. Select the V DC or OHMS function and select the desired range.

2. ShortiNPUT Hiand LO. If in OFMS, select the two-terminal configuration or also short SENSE HI
and LO. (To zero the multimeter’s internal offsets, short the inputs with a high-quatlity, low-thermal
shorting bar. To also zero the offsets in the external test syster, short the inputs with the test leads
instead.)

3. Fress ZERQ (the ZERO annunciator will light). The zerc correction remains in effect untii ZERO is
pressed again or a function gther than V DC or OHMS is setected (the ZERO annunciator will turn off).

Anew zero correction is stored each time the ZERD annunciater is toggled on, The multimeter uses the
same zero for all higher ranges in the same function. A separate zero may be stored for each range.
{Start with the lower ranges so that later zeros do notoverwrite previous 2eros.) Zero correction factors
are reset to 0 at reset or power-up. Appendix 7B explains how the ZERO push button is used in
Calibration mode.

AVG
The AVG push button can be used to optimize sample and filter factors for sach range in V DC,
OHMS, and A DC functions only. In ¥ AC functions, Average mode is not available, but the AVG
button can be used to command an extra digit of resclution on most ranges.
Hi
Lo The HI and LO push buttons are used to stora or recall limit values and for recall ondy of peak vaiues.

Refer to STORE and RECALL push button descriptions for the applicable sequence.

Figure 2-2. Front Panel Push Buttons {cont)

If multiple programming steps are required, use the sequence presented here as a general guide. Use the push
buiton{s) shown for the action described.

INETIALIZATION

CONFIGURATION AT POWER-UP OR RESET (V DC, 1000V,
manual range, auto trigger, filker mode FQ, zero mode on, no
ather modes or values). Calibration mode must be off before

DOWer-up.
STEP ACTION PUSH BUTTONS
1 FUNCTION selection V AC ¥ AC VY AC

Hi ACCUR ENHD

a. Selecting any V AC
function sets autorange,
filter mode FO.

b. Push V AC HI ACCUR, V AC V AC
ENH'D, or V AC NORMAL and NORMAL
V DC simultaneousty for
dc-coupled ac measurements.

Figure 2-3. Pregramming Hierarchy
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2 FUNCTION selection (V DC, VDG OHMS
OHMS, A DC)

a. If previous function was
V AC, the following
conditions are set:

Autoranging
Filter mode retained A DC
Sample factor 7
All mathematic and
special operations values
retained, modes disabled

h. If previous function was

V DC, OHMS, or A DC, the

following conditions are set:
Autoranging
Previous filter mode retained
Previous sample factor retained
All mathematic and special operations

values retained, modes disabled

Previous trigger mode retained

MEASUREMENT PARAMETERS

Measurement parameters establish reading resoiution, noise rejection, stability and accuracy.
3 TRIGGER selection

a. if in manual, change

10 auto
AUTO
b. if in AUTO, change to
manual
MANUAL/
EXTERNAL
¢. Manual triggers
MANUAL/ MANUAL/
EXTERNAL EXTERNAL
4 RANGE selection
a. Toggle into/out of
autoranging
AUTO AUTO

Figure 2-3. Programming Hierarchy (cont)
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b. Select manual
ranging, step to
next higher, (lower)
range.

¢. Continue stepping to
available higher,
{lower) ranges.

a. Toggle between sample
settings 5 (2exp 5 =
32)and 7 (2exp7 =
128)

b. Select any sample
setting from 0 (2 exp
0=1) 1o 17 (2 exp 17
= 131,072)

6  FILTER selection

a. V AC functions only:
toggle between filier
mode FQ and F

b. V DC, OHMS, A DC only:
toggle between slow
fitter {F) and fast filter (F0).

¢ V DC, OHMS, A DC only:
select filter F, FO,
F1, F2, or F3.

7 Vv DG, OHMS, A DC only:
toggle the Averaging mode
on or off, In V AC, enables
extended resolution.

8 V DC/OMHMS Zero: toggie on/off
{V DC or OHMS only). New zero
stored each time Zero mode is
enabied. Refer to Appendix 7B
for use with Calibration mode.

Fi)

Fii)

5 Reading Rate Selection (V DC, OHMS, A DC only)

Eit)

SAMPLE SAMPLE
STORE (0-17) SAMPLE
F=="

1 1
) £
bow w @

FILTER FILTER
FILTER FILTER

0,1,2,3,

STORE or NO KEY) FILTER
AVG AVG
ZERO ZERO

vV oCc/Q V DO/

Figure 2-3. Programming Hierarchy (cont)

www.valuetronics.com
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MATHEMATIC OPERATIONS

and other special readings.
Refer to Applications in this Section for examples.

NOTE

Scaling (or External Reference) is applied first. The result of this
operation is then offset.

g SCALING selection (disables External Reference)

a. Store displayved value, STCRE
enter Scaling mode

b. Store numeric value _ STORE {numeric}
{non-zerg}, enter
Scaling mode.

p=-
B

]
2
¥

i

L7 S

¢. Toggte into/out of SCALING
Scaling mode while

Stop here it only a direct measurement reading is desired. Further steps yield ratic, deviation, percentage variation

SCALING

SCALING

SCALING

retaining value.

10 External Reference EXT REF
selection (disables

EXT REF

Scaling) — toggle
on/off. Not available
in V AC functions.

11 OFFSET selection

a. Store displayed value, 8TORE
enter Offset mode

b. Store numeric value, STORE {numeric)
enter Offset mode

L

- e |
Fopy

¢. Toggle into/out of OFFSET
Offset mode while

OFFSET

CFFSET

QFFSET

retaining value.

Figure 2-3. Programming Hierarchy {cont)
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deviations.
12 LIMITS selection

a. Store dispiayed value,
erter Limits mode

b. Store numeric values,
anter Limits mode

¢. Teggle info/out of
Limits mode while
retaining values.

13 PEAK; toggle into/out
of Peak mode. Previous
peak vaiues are lost each
time the mode is reentered.

SPECIAL CPERATIONS

Use the reading, as modified by any math operations, for comparison with set limits, or record the reading maximum

b

STORE Hi or LO
" STORE {numeric} Hi or LO
o=y
k3
& H
Lo wd
LIMITS LIMITS
PEAK PEAK

Figure 2-3. Programming Hierarchy {cont)

2-53. Measurement Terminals and Conirals

2-54. GUARDING

2-55. General

2-56. Guarding may be used to reduce noise and
improve accuracy. Common mode voltages, resulting
from currents and voltage drops between two points
otherwise electricaily common, may cause significant
errors. Proper use of a floating, guarded multimeter
minimizes these errors.

2-57. Generally, guarding should be employed where
long signal leads are used, when signal source impedance
is high, when making measurements near high-level
radiated noise {particulariy at the power line frequency},
or when making floating measurements.
NOTE
Errors due to thermal emfs should be
considered when making low level, high
resolution measurements. Thermal emfs
{voliages produced by temperature
differences between contacts of two dissimilar
metals or by temperature gradients along a
length of material) may cause differences of
several microvolis. Since the multimeter
utilizes copper input terminals, the use of low
emf, shielded cables with copper spade lugs
minimizes thermal emf errors.

www.valuetronics.com

2-58. Guard Selector and Guard Terminal

2-59. Correct use of the multimeter GUARD terminal
both protects the instrument and provides more accurate
readings. The Guard Selector (EXT GD IN), when
disengaged (out), connects the internal guard. In many
cases accurate measurements may be made with the
selector in this position (shown as A in Figure 2-4). Here,
the difference in potential between multimeter ground
and device ground is very small, or the measurement is
not critical. When pushed in, the selector disabies the
internal guard connection and allows for external guard
connections as shown in B and C of Figure 2-4. The
connection shown in B is better than that in A, since some
common mode current (1CM) is shunted away from the
source resistance. The connection shown in Cis necessary

-when the source may not be capable of driving the gnard,

The buffer amplifier shown in C prevents this source
loading, Practical considerations usually dictate which of
the three connections is used.

2-60. Guard terminal connections are shown in Figure 2-4.
Guard to chassis ground potential must not exceed 500V,
Guard to SENSE LO potential must not exceed 127V

2-61. VOLTS INPUT/OHMS SENSE (Ml and LO)
TERMINALS

2-62. Voliage and resistance measurements are made
with the VOLTS INPUT/OHMS SENSE terminals, as
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shown in Figure 2-5. The input on the HI terminal with
respect to the LO terminal must not exceed 1000V. The
LO to GUARD potential must not exceed 127V, These
terminals are internally shorted to the AMPS
INPUT/OHMS SOURCE terminals (HI to HI, LO to
1O} when the Ohms Selector is in the disengaged (i-wire)
position.
NOTE

In OHMS measurements, the voltage at the
SENSE INPUT terminals is sampled before
the Ohms Converter {Option (02} is connected.
No conmection is made if excessive voltage
(10V dc) is present.

2-63. AMPS INPUT/OHMS SOURCE (H! and LO)
TERMINALS

2-64, The AMPS INPUT/OHMS SOURCE terminals
are used when making current {A DC) or four-wire
resistance {OHMS) measurements. The potential
between SOURCE HI and SOURCE LO must not
exceed 280V. The potential between SOURCE HI and
SENSE HI, or between SCURCE LO and SENSE LO
must not exceed 127V, When the Ohms Selector is in the
disengaged (2T) position, these terminals are internally
shorted to the VOLTS INPUT/OHMS SOURCE
terminals (HI to Hi, LO to LO).

NOTE

In A DC measurements, the voltage at the
input terminals is sampled before the Current
Shunts module (Option 03} is connected, No
connection is made if excessive voliage (45
dc} is present.

2-65. OHMS SELECTOR .

2-66. When engaged (in), the Ohms Selector control
isolates SENSE HI from SOURCE HI and SENSE LO
from SOURCE LO; four-wire resistance measurements
can then be made. When disengaged (out), SENSE H! is
connected to SOURCE Hi and SENSE L.O is connected
to SOURCE LO for two-wire resistance measurements.
The Ohms Selector does not influence the rear inputs
(which are preset in a four-wire configuration). Refer to
Figure 2-5. The Ohms Selector may remain disengaged
(2T) for V DC or A DC measurements. However, for
V AC measurements, it is recommended that the Ohms
Selector be engaged (47T) in order to minimize input
capacitance.

2-67. REAR INPUT SELECTOR

2-68. When pushed in, the Rear Input Selector
disconnects all front panel inputs and connects the rear
input connector. Rear inputs are identical to those on the
front panel {(with the addition of Qbms Guard). External
reference inputs (HI and LO) are always applied through
the rear connector (not switched). The Ohms Selector and
Guard Selector have no effect when the rear inputs are
enabled. The state of the Rear Input Selector can be

2-22
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determined remotely through any of the remote interface
options,

2-89. Funclion

2-70.  AC volts (HI ACCUR, NORMAL, or ENH'D),
de volts, and de coupled ac volts are standard with the
multimeter. Optional functions include resistance
(OHMS} and dec current (A DC). Selection of a new
function automatically cancels any previously selected
function and places the multimeterin the function change
configuration (refer to Table 2-2). If the same function is
successively selected, the multimeter assumes the
Autoranging mode, but retains all other modes and
values existing prior to the reselection. One, two, or three
annunciators light to verify a valid function sefection. An
invalid function selection occurs whenever the necessary
analog measurement module is not installed or is faulty;
either ERROR 9 or ERROR 3 appears in the display in
such cases. Once an invalid function has been selected, the
muliimeter ignores all other push buttons until a valid
function is selected.

DEVICE S MULTIMETER

LEAD RESISTANCE

Hi @y
Enim EXT GBI
(OUT)
Lo ot !

SOURCE om I
(?‘J {SyGuaRp C?‘)
a— ——===
oM *

FOR NONCHITICAL
MEASUREMENT - Egyy ERROR PRESENT

HE zr\l = £33 Hi
1
v .
£ [ [
A L . EXT GO
H [
te & e (N
o
SOURCE B 180 ki
HNTERNAL)
lem
C? {FLOWING TO GUARD) GUARD C?‘)

o —

= ECM =
Epgy ERROR MINIMIZED — top, FLOWS THROUGH

SHIELD INSTEAD OF THROUGH TEST LEADS

. :
£ 1! i
il b E EXT GO
. :
w0 I : w 0N
: 180k

K + > 1 BNTERNAL}

GUARD %
DRIVING THE GUARD FOR A FLOATING MEASUREMENT
WHICH MAY BE LOADED BY DIRECT
CONNECTION OF THE GUARD

Figure 2-4, Guard Connections
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¥ AC or V¥ DO

IN/OUT

ouT

ADC

IN/OUT

ouT

IN/OUT

IN FOUR
WIRE

ouT

INJOUT

TWO
WIRE

ouT

ouT

Figure 2-5. Measurement Connections
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2-71. The Thermai True-RMSE Converter uses three
front panel function push buttons (V ACHYACCUR, ¥
AC NORMAL, and V AC ENH’D). The high accuracy
mode (V AC HI ACCUR) requires approximately six
seconds per reading, but the resulting accuracies of up to
0.016% rival those of therma! transfer standards (at a
fraction of the time). The normal mode (V AL
NORMAL) displays an rms value of the input (updated
évery 0.5 second)}, but with reduced accuracies since no
sensor linearization Is performed. The enhanced mode (V
AC ENH'DY) takes one initial high accuracy
measurement. This measurement is then used te correct
subsequent measurements, which are made at normal
mode speed (0.5 second). The enbanced mode is specified
as long as the following conditions are maintained: the
input cannot vary more than +1% from that used for the
initial high accuracy reading, the temperature cannot
vary more than £1°C, and the time lapse cannot exceed
one hour, i the input changes by more than £16 from
‘that used in the initial high accuracy reading, another
high accuracy reading is taken to automatically update
the correction factor.

2-72. Measurement Paramelers

2-73. SAMPLING

2-74. AL Volts Functions

2-75. One sample is taken for each V AC reading.
Reading time in NORMAL is approximately 0.5 second.
HI ACCUR readings require six seconds. ENH'D
requires an initizl six second high accuracy reading, then
reverts to 0.5 second normal readings. Any of these
reading times may be lengthened shightly when
mathematic operations are in effect. The SAMPLE push
button 1s inoperative when the multimeter 15 set for ac
volts measurements (pushing SAMPLE causes an Erroy
A). A new high accuracy measurement can be
commanded in the enhanced mode (ENH'DY by pushing
the ENH'DY button again. Similarly, when the de coupled
enhanced mode is used, a new high accuracy
measurement can be commanded by simultanecusly
pushing the ENH'D and V DC buttons.

NOTE
In the Enhanced mode, the Thermal True-
RMS Converter automarically takes a new
reading to establish a new corvection factor if
the range changes feither manual or
autorange), the filter setiing changes, or the
difference between the reading and the present
correction factor is =[G,

2-76. DG Volts, Resistance, and DC Current
Functions

2-77.  The multimeter averages a selectable number of
samples for each reading {display update) in V DC,
OHMS, or A DC. Noise rejection is influenced by the
number of samples-per-reading and by the filter selection.
FEach sample-per-reading setting vields a specific
processing time. Additional processing time is necessary

224
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when mathematic operations (such as QFFSET or
SCALING) areinvolved. Samplestaken are synchronous
to the line frequency for local (front panel) operation.
Synchronous or asynchronous operation mayv be
specified remoetely.

2-78. Samplesettings are specified as exponents of two.
For example, the SAMPLE push buiion can be used
individually to toggle between settings 5 (2 exponent § ==
32 samples-per-reading) and 7 (2 exponent 7 = 28
samples-per~reading). Further, any sample setting
{exponent of 2} from O through 17 may be made using the
STORE {(numeric) SAMPLE sequence. If a setting of 0
through 6 is in effect when SAMPLE is toggied, the
multimeter assumes sefting 7. A previous setting of 7
through 17 is changed to setting 5 when SAMPLE is
toggled.

2-79. The SAMPLE annunciater is controlled by both
thesamptle setting and the trigger. At sample settings from
0 through 7, SAMPLE {lashes once for each triggered
reading. The rapid reading rate at 0 or | setting vields an
apparent steady indication. At sample settings 8 through
17 the flash rate is preset to that of setting 7. This feature
insures a reliable reading-in-progress indication at these
slower reading rates.

2-80. TRIGGERING

2-81.  Each new measurement is initiated with a trigges.
In AUTO triggering, the trigger is generated iniernally at
the end of the required reading time. Triggers may also be
applied locally (from the front panel) or remotely,

282, Auto trigger commands a continuously updated
reading. The frequency of this updating is influenced by
the number of samples-per-reading and by any extra
processing time required by mathematic operations. The
SAMPLE annunciator flashes to indicate the triggering
of a new reading.

2-83.  Local triggers can be manually commanded from
the front panei. The duration of each reading is
determined in the same manner as the auto triggers
{samplies, mathematics). Each use of the
MANUAL/EXTERNAL push button commands an
immed:ate response from the multimeter; any reading
already in progress is aborted and a new reading begun.
During any manuaily triggered reading, use of any other
push button halts the maltimeter; a new trigger must then
be entered. Conversely, between manuaily triggered
readings, the multimeter is inhibited; no display update or
SAMPLE annunciation is evident. During this interval,
any measurement parameter, mathematic operation, or
special operation may be entered, but is not initiated unti]
the next manual trigger is enterad,

2-84. External triggers are applied through the rear
panei TRIGGER jack. A local trigger manually applied
from the front panel overrides a simultaneously applied
external trigger,



2-85. FILTERING

2-86. AC Volts Functions

3-87. Two filter modes (ol and on) are available when
the multimeter is set for ac volts measurements (HI
ACCUR, NORMAL, or ENHDY. The filter off mode
(FO) is set when changing into a V AC function from
V DC, A DC, or OHMS, Most V AC measurements use the
filter off mode. The filter on mode (F) is to be used only
when the mput signal frequency is below 40 Hz. Degraded
accuracies result if filter on mode is used at higher signal
frequencies. The filter mode can be changed by toggling
the FILTER button (FILTER annunciator is on for filter
on mode and off for filter off mode), When any V AC
function is selected while a V AC function is already in
effect, no filier mode change is made.

2-88. DC Volits, Rasistance, DC Current Functions
2-89. Five filter modes are available. Either of two
analog filters {or filter bypass) may be selected. The slow
filter provides better normal mode rejection. The fast
filker aliows for faster instroment seitling while still
providing a degree of noise rejection. Whenever a filter is
used, a timeout {for settling delay) may also be inserted
before each reading, No filtering is available for the
external reference inputs. Table 2-6 defines the five filter
maodes.

290, Two methods of filter selection are available in
vV DC, A DC, or OHMS. Selection of any mode {FFQ,F1,
F2, F3) is possible using the STORE (numeric) FILTER
sequence. The FILTER push buiton by itself toggles
between modes F (slow, no timeout, annunciator on) and
F( (fast, no timeout, annunciator off), The multimeter
uses a presetselection pattern if a mode other than F or FO
is already selected when FILTER is toggled. The slow
filter (F) is always selected when a toggle is performed
with a fast filter (¥0, F1, or F3) in effect. The fast filter
(FF0) is always selected when a slow filter (F or F2j is in
effect. Mode FO is preselected at power-up or resei.
RECALL FILTER may be used at any time to verily the
filter combination in use (without changing the fiiter

mode}.

2-81. AVERAGING

2-92. The Averaging mode presets the sample setting to
10 (2 exponent 10 = 1024 samples-per-reading) and the
filter mode to F (slow filter, no time out). These settings
provide optimum stability and resolution throughout the
range of inputs, Subsequent use of the SAMPLE or
FILTER push button while in Averaging mode may
jeopardize this intended optimization. Therefore, sample
settings less than 10 cause the multimeter to exit the
Averaging mode, For example, a sample setting of 12,
which specifies greater noise rejection than the setiing of
10, is accepted and retained for all ranges within the same
function. Conversely, a sample setting of 7, offering less
stability, is accepted (but causes the multimeter to exit the
Averaging mode).
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Table 2-6. Filter Modes {( V BC, & DC, OHMS)

MODE FILTER
NUMBER FILTER TIMEQUT LED
{blani} stow none an
0 fast none Off
1 bypass none off
2 siow 550 ms on
3 fast 50 ms off
{No Mode Number is used for slow filter without
timeout. Push STORE FILTER.)

2-93.  Filter mode F2 can also be selected in Averaging
mode. Any filter selected other than F or F2 is accepted by
the multimeter, but caoses deactivation of Averaging
mode.

294, The Average mode can be used to improve display
stability (reduce rattie} for measurements in V DC,
OHMS, or A DC. Averaging mode is not availablein any
of the ac volts functions (although the AVG pushbution
can be used to command extended resolution in ¥V AC
functions), In V DC, OHMS, and A DC functions, the
Average mode provides increased display stability in all
ranges and an increase in display resolution in certain
ranges. In V DC {10V range only), atotal of 7-1/ 2 digits is
now available. Other V DO ranges still provide 6-1/2
digits of resolution, In A DC, 6-1/2 digits (instead of the
standard 5-1/2) are now available in all ranges. In
OHMS, a total of 6-1/2 digits is available on all ranges.
Preset resolutions used for standard operation and for the
Average mode are summarized in Table 2-7.

NOTE

When the Average mode is enabled in the 10V
dc range, the exponent field displays the
seventh mantissa digit and does not indicare
the reading’s exponent. in this case the
reading s decade multiplier cannot be inter-
preted from the display if @ math funciion
(such as offset or scaling) is enabled,

2-85. RANGE

2-26, Ranges available in each function are summarized
in Table 2-3. A power-up or reset condition sets the
multimeter in the 1800V range (V DC function),
Autoranging disabled, Any function selection enables
Autoranging (AUTO annunciator on). Autoranging
begins on the highest range for each function {1000V dc,
300V ac, 100 Megohm, or 1A}, In V AC only, autoranging
begins at the previous range when selecting between V AC
functions. In Autoranging, the multimeter selects the
range offering maximum resclution for the measured
value. The AUTO (range) push button toggles
Autoranging mode on or off. When toggling off, no range
change is effected. Either of the up/down push buttons
select manual ranging and step up/down one range when
mnitially used. Each subsequent use steps to the next
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higher/lowerrange (if available). A range identifieris also
displayed with each range change in V AC functions. This
tdentifier may also be used at any time in VAL to verify
the range in use: just reselect the V AC function being
used.

2-97. AC volts can be measured on the following eight
ranges: 1080 mV, 300 mV, 1V, 3V, 10V, 30V, 100V, and
500V, Resolutions vary respectively from  uVto I mVin
standard operation {or from 1 uV to 100 uV when the
AVG button has been used to command extended
resofution). Input impedance is 1 megohm/<{18¢ pF.
Resolution in each range is illustrated in Table 2-3.

268, DC wvolts can be measured on five successive
ranges from 100 mV to IGO0V, Respective resolutions
vary from 100 nV to I mV. Refer to Table 2-3 for a
presentation of display resolution in each range. Input
impedance on the 100V and 1000V ranges is 10 Megohms.
On the lower three ranges it is greater than 10,000
Megohms.

299. QOut of range indications are displayed whenever
the reading does not fall within the specified rating ina
particular range. When the multimeter is in autoranging,
autoranging points cause an automatic new range
selection, averting an out of range indication. An out of
range indication cannot be averted if the reading is less
than that allowed in the lowest range(LLLLLL displayed
in ¥V AC functions only) or greater than that allowed in
the highest range (HHHHHH displayed in all functions).
When the multimeter is in manual ranging, an out of
range indication can be disabled by manually seiecting a
higher or lower range. Out of range values are presented
in Table 2-4.

Table 2-7. Resolution

RANGE |STANDARD|AVERAGING
DIGITS | DIGITS
VDG | 100 mv 6% 6%
1V 6% 6%
10V 6% 147
100V 6% 6%
1000V 8% B%
OHMS 100 5% 6%
10002 5% 8%
1k0 6% 6%
10 kQ 6% 6%
100 k0 6% 6%
1 MO 5% 6%
10 MO 5% 6%
100 MQ 5% 6%
ADC | 100 pA 515 6%
1 mA 5% 6%
10 mA 5% 61
100 mA 5% 6%
1A 5% 6%

2-26
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2-100. VvV DC AND OHMS ZERO

2-101. During normal operation (Calibration mode
OFF), the ZERO push button is used to store and apply
temporary zero correction factors {or the V DC and
OHMS functions. These “temporary zeros” correct for
drifts in dc offsets that may have occurred since the last
calibration. The temporary zeros may also he used to
correct for offsets in the external test system, such as in
the test feads or in an external scanner. The temporary
zeros supplement non-volatile (“permanent”) zeros which
are stored during calibration.

2-101a.  Pressing the ZERO push button toggles Zero
mode on and off. While Zero mode is on (ZERO
annunciator lit), the multimeter applies both the
permanent and the temporary zerosto V DC and OHMS
readings. While Zero mode is off {ZERQO annunciator
off), the multimeter applics only the permanent zeros.
Attempting to toggle Zero mode oninthe A DCor VAC
functions causes the multimeter to indicate Error §.

2-101b.  Every time Zero mode is toggled on {ZERQ
annunciator lit), the multimeter stores a new temporary
zero for the range that is presently selected. The multi-
meter automatically stores the same zero for all higher
ranges in the same function. A separate zero may be
stored foreach range. (Start with the lower ranges so that
fater zeros do not overwrite previcus zeros.) The
temporary zeros are all set to 0 when the multimeter is
reset or powered up.

2-101c.  Exiting the zeroed function deactivates Zero
mode, but retains the stored zero values. Reselecting the
zeroed function automatically reactivates Zero mode and
restores the old zero values.

2-161d. Whenever a zero is stored {(i.e, whenever Zero
mode is toggled on), the INPUT HI and INPUT LO
terminals must be shorted together, (If storing a zero in
the OHMS function, select the two-wire configuration or
also short SENSE HI and SENSE LO.) To zero the
multimeter’s internal offsets, short the inputs with a high-
quality, fow-thermatshorting bar. To also zero the offsets
in the external test system, short the inputs with the test
leads instead.

2-101e. The RECALL push button can be used to recall
the zero correction factors. For an explanation of the use
of the ZERG push button during calibration, refer to
Appendix 7B.

2-102. Mathematic Operations

2-103. Mathematic operations can be specified to
change the measured value (as influenced by
measurement parameters) before it is actually displayed.
Ratio, deviation, percentage variation and other
mathematically manipulated displays are thereby
possible. Scaling can be used to divide the measured value
and display the ratio. An offset value can be subtracted



from the measured value to display only the deviation. ™

Scaling and Offset can be used in combination to display
percentage variation. Examples of such operations are
given in Applications later in this section.

2-104. Use of mathematic operations is expressed in the
following formula:

MEASURED VALUE
5 = - OFFSET
DISPLAY SCALING S

(OR EXTERNAL REFERENCE)

Measured value in this formula refers to the measurement
as influenced by all selected measurement parameters.
This value is subject to the following function-dependent
considerations.

1. VvDC or OHMS functions: any applied zero
value 1s first subtracted, vielding the measured
value.

2. VAC functions: External Reference cannot be
used.

2-105. SCALING

NOTE
If the mudtimeter is in both Scaling and Offset
modes, the scaling value is applied before the
offset value.

2-106. The Scahing mode divides the measured value
{after application of V DC or OHMS zero) by a known
amount and displays the quotient. Ratios, percentage
deviations, or input/ output relationships can thereby be
displayed. The scaling divisor may be a previously
displayed and stored value, or any non-zero numeric
entry from 109 to <1079 and from -10% to ~-10-%. When
compared to External Reference, Scaling offers a much
wider range. Only one scaling factor may be stored at a
time.

2-107. Storing the displayed value as a scaling factor
warrants a word of caution: ensure that the displayed
value is the true original display by first toggling out of
Scaling and Offset modes (respective annunciators off).
No stored scaling or offset value is lost in this manner. To
store the desired display, push STORE SCALING.

2-108. EXTERNAL REFERENCE

NOTE
External Reference mode is not available in ac
voltage functions (NORMAL, ENH'D, or HI
ACCUR). Artempring to enter External
Reference mode in any V AC function causes
an Error A condition.

2-109., Scaling and External Reference modes are
mutually exclusive: selection of either mode
automatically disables the other, The External Reference
value (always measured as a dc voltage) is applied as an
unswitched input through the rear input connector.

www.valuetronics.com

' 85064

2-119.  Immediately aftera power-up or reset, RECALL
EXT REF can be used to verify the multimeter’s software
number. The first subsequent use of EXT REF to activate
External Reference mode disables this software
identification feature. When enabling External Reference
mode, the reference voltage is displayed as long as the
EXT REF button is depressed. The EXT annunciator is
lighted when the mode is enabled.

2-11}. The external reference voltage may be a
maximum of +20V dc on either high or low External
Reference input with respect to VOLTS INPUT LO. The
voltage between External Reference high and low may
not exceed 40V de. The minimum acceptable External
Reference voltage is the greater of =100 uV or a value
found with the following formula:

) + Vin
Vmin = —
109

2-112.  Usually, the External Reference low terminal is
externally tied to VOLTS INPUT LO. In any event, the
resistance between either External Reference terminal
and VOLTS INPUT LO should be less than 20 kilohms.
A reading rate of eight samples-per-reading and filter
bypass are specified for the External Reference input,

2-113. OFFSET

2-114. In Offset mode, the display represents the
deviation from a stored offset value. Measurements of
stability or analog vanation are thereby possible. The
multimeter automatically subtracts a programmed
numeric {or previously stored display value) from the
measurement and displays the result, No increase in
resolution is displayed while in the Offset mode. One
value (whether a numeric or a previous display) may be
stored at a time. Programmed numerics may range from
-+10% to -10% The stored offset value may be recalled at
any time.

2-118. Special Operations

2-116. PEAK

2-117. The highest and lowest deviations in the
displaved value may be recorded in the Peak mode.
Source stability may thereby be checked over a period of
time. The PEAK push button toggles into/out of the
Peak mode. High and low Peak values may be recalled at
any time without exiting the Peak made or interrupting
further peak recording. The following sequence is used;

RECALL Hi PEAK

RECALL LO PEAK
The high or low peak value is latched in the display as long
as the PEAK button is held depressed.
2-118. Exiting the Peak mode(toggle PEAK once) halts

further peak recording, but does not erase previously
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recorded high and low values. A multimeter function
change disabies Peak mode and retains peak values, At
any time, reentry into the Peak mode (toggle PEAK
apain} erases previously recorded values, Both Peak
mode and peak values are lost during a Power-Up or
Reset condition,

2-118. LIMITS

2-126. The Limits mode may be employed to display a
pass-fail indication of measurement values. The mode is
entered when a single high or iow limit value is stored, or
when the LIMITS button is pushed. A second store
sequenge must be used if both high and low limits are
desired, Either the regularly displaved value or
programmed numerics may be used for the limit vahues,
For example, high and low Hmits of 12,05 and 11.95
would be programmed as follows:

STORE 1 2 g 5 HI
STORE I 1 5 1O

In this example, the multimeter enters the Limits mode
when either the HI or LO button is first pushed. Mode
entry is verified by a display of HI, LO, or PASS. In this
case, readings higher than 12.05 vield a HI display,
readings lower than [1.93 vield LO, and all other readings
yield PASS. The limit value(s) are compared to the now
transparent display reading with all other parameters and
operations still in effect.

2-121. A display reading can also be stored as a limit
value. Use the following sequence;

STORE HI (or LO}

2-122,  Use of Limits mode does not interrupt other uses
of the multimeter. No measurement parameter or
mathematic operation is changed: The other special
operation {Peak) may be wsed simultaneously with Limits
made. Any of the measurement parameters or operations
may be enabled, changed, or recalled while in the Limits
mode: the display responds in the standard fashion during
this process and automatically reverts to limits
indications once the process is complete. Limits values
may be recalled at any time {(Limits mode enabled or
disabled). Therecall sequence does not change the state of
the Limits mode. The following recall sequence is used:

RECALL HI LIMITS
RECALL LO LIMITS

The recalled value is latched in the display as long as the
LIMITS button is held depressed.

2-123. Pushing the LIMITS button toggles the
multimeter into or out of the Limits mode whether or not
limits values have been entered. A function change
disables the Limits mode, but retains any existing limit
values. Ounce stored, limits values are retained during all
but Power-Up and Reset sequences.
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2-124. Remote Conirol

2-125. The multimeter may be equipped with any of
three remote interface modules. These modules are fully
{Option 05) is installed, the front panel LCL/RMT push
button can be used to enable local control, but cannot be
used to enable remote control. Remote control can only
be commanded from the remote location with this
interface.

2-126. The LCL/RMT push button may be used to
toggle into/out of remote control when either the Bit
Serial Remote Interface {Option 96} or the Parallel
Remote Interface {Option 07) is installed. Whenever the
multimeter is in remote control, whether commanded
locally or from the remote, the REMOTE annunciator is
lighted,

2-127. When in remote, only the POWER push button
remains operational in all circumstances. The LCL/RMT
push button may remain operational, but is disabled bva
local lockeout or display off command from the remote
{referio Section ). A power interruption, whether caused
by line failure or toggling of the power push buiton,
returns the multimeter to tocal control.

2-128. Calibration Mode

2-129. DESCRIPTION

2-136. The rear panel calibration switch is used (o
enable or disable the Calibration mode (remove
calibration seal for access). The AVG/(CAL)
annunciator flashes when the Calibration mode is
enabled, or is lit steadily when the Averaging mode is
enabled. Regular multimeter operation is significantly
aitered while in the Calibration mode:

1. Power must not be cycled on or off when the
Calibration mode is activated (rear panel
Calibration Switch on).

2. Overrange conditions no longer cause a special
flashing “HHHHEHH” indication.

3. Underrange conditions in V AC functions no
longer cause a “flashing L.” indication.

4. Averaging mode is locked out: the Calibration
and Averaging modes are mutually exclusive,
However, pushing the AVG buiton when
Calibration mode is on does enable or disable
latching error indications.

§. All mathematic operations and special
operations are disabled,

6. 7-1/2 digits are displayed on 10V derange and
6-1/2 digits are displayed on all other functions and
ranges. A sign (&) is displayed for all functions to
facilitate potentiometer adjustment,

7. Calibration correction factors {for each range
in ¥V DBC, A DC, OHMS, and for VAC ranges at a



frequency of interest) and the calibration date may
be stored.

3-131. Hardware calibration is facilitated while in
Calibration mode. Enhanced resclution sllows for more
precise potentiometer adjusiment during hardware
calibration. With no mathematic operations allowed, the
display represents the true input valoe.

2-132. Troubleshooting is also aided by using the
Calibration mede. Latching errors can be disabled to
allow special module configurations.

CAUTION
Latching errors are indended for multimeter
proteciion and must not be disabled during
normal operation or calibration. Refer io
Troubleshooling in Section 4.

2-133. USE

2-134.  The multimeter uses three calibration controls;
the rear panel calibration swiich, and the front panel
{CAL DATE) and (CAL COR) push buttons. The rear
panel calibration switch activates the Calibration mode
and enables use of the (CAL COR) and (CAL DATE}
push butitons, Store operations with these two push
buttons are used for software calibration and are
explained in Appendix 7B. Recall operations can be
performed at any time and are explained in the following
paragraphs.

2-135. The(CAL DATE) push button can be used inall
functions (including the three ¥V AC functions) torecalla
six digit number. This nuntber may signify the calibration
date, For example, a recalled 0 2 1 8 8 3 would signify
February 18, 1983, Alternately, the six digits may be used
to identify the muitimeter,

2-136, To recall the six digit date {or identifier) while in
the Calihration mode, push:

RECALL (CAL DATE)
1 the multimeter is not in the Calibration mode, the six

digit date {or identifier) may be recalled using the
following sequence;

RECALL LO (CAL DATE)

2-137. The (CAL COGR) push button may be used to
recall the uncorrected reading when the multimeter is in
the Calibration mode, use:

RECALL  (CAL COR)

The uncorrected reading can also be recalled when the

multimeter is not in the Calibration mode. Use the

following sequence;
RECALL Lo

2-138. Scan Advance

2-13%.  The multimeter outputs a sync signal during each
measurement sequence. This signal occurs after the
measurement is complete, but before a new trigger is

(CAL COR)
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accepted. The synce signal thereby allows for faster bus
communicaiions by advancing a scanner before a new
reading is triggered. The signal (positive going TTL, 3
microsecond pulse width, 30-ohm output impedance) is
available at a BNC connector on the multimeter rear
panel, .

2-148, Systemns Use

2-141. The availability of optional interface modules
makes the multimeter adaptable to a large variety of
digital systems. Operating and programming instructions
related to remofe operation are included with the
appropriate optional module.

2-142. OPERATION

2-143, initial Turn-On

2-144.  Before initial turn-on, check that the line voliage
specified on the rear panel sticker (near the line fuse)
agrees with the line voltage actually being used. If there is
any doubt concerning the line voltage setting, refer to
Line Voltage Sclection in Section 4. Also verify that the
Calibration Switch is off. Once these verifications have
been made, connect the power cord and push the
POWER button to ON,

2-145. The multimeter identifies its own software and
hardware at initial turn-on. Software is identified with a
display of “HI - Y. ¥.Y”, where “Y” represents the software
version in use. Hardware is then identified with a display
of “CX XK K,” where “X” signifies any instailed options
by number {or the Thermal True-RMS Converter as A).

2-146. The power-up (reset) configuration is now
established. The multimeter is set for the V DC function,
the 1000V manual range, filter mode F0, sample factor 7,
auto trigger, zero mode on, and local operation. All other
modes and values are disabled, The multimeter may now
be programmed as described in this Section. A two-hour
warm-up ensures rated accuracy. Better accuracies can be
obtained in the Averaging mode (after a four-hour warm-

up.

2-147. initial Selt-Up

2-148. The three front panel terminal controls (Rear
input Selector, Ohms Selector, and Guard Selector) must
be positioned correctly prior te taking measurements.
Use the following guidelines:

1. The Rear Input Selector must be disengaged
(out) for front panel inputs or engaged {in) for
inputs applied through the rear panel connector.
Ohms Guard is only available through the rear
connection. External Reference HI and 1O is
always available through the rear input connector
{not switched}.

2. The Ohms Selector must be disengaged (out)
for two-wire resistance measurenients or engaged
{in} for four-wire resistance measurements. For all
other functions, the Chms Selector can be left
disengaged. However, it is recommended that the
Ohms Selector be engaged (in) whenever making
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V¥ AC measurements. This setting minimizes input
capacitance,

NOTE

The Ohms Selecior has no affect on rear
inputs. Rear inputs are dedicated in a four-
wire configuration.

3. The Guard Selectoris disengaged (out) for non-
critical measurements. Refer to Measurement
Terminals and Controls for a full deseription of
guarding when this selector is engaged {in). The
Guard Selector has no affect on the rear inputs.

2-149, Measurement parameters, mathematic
operations, and special operations can be specified prior
to or during measurements. These parameters and
operations can be applied to measurements in any
function, with the following exceptions:

f.  External Reference mode is not available inany
of the V AC functions (HI ACCUR, NORMAL, or
ENH’D).

2. Averaging is not available in any of the V AC
functions (HI ACCUR, NORMAL, or ENH'D).
The AVG pushbutton may be used in the V AC
functions to enable an extended display resolution.

2-150. Front panel programming of the multimeter is
best accomplished in a sequential manner. This sequence
is fully explained in Figure 2-3. Often, only measurement
parameters need be specified. Programming of any
mathematic operation requires consideration of
mathematics already in effect.

2-151. Refer to Figure 2-3 for an outline of
measurement connections. Also refer to Measurement
Terminals and Controls earlier in this Section.

2-152. Measurement Instructions
2-153. AC VOLTS (THERMAL TRUE-RMS)

NOTE

It is recommended that all ac volis
measurements be made with the the Ohms
Selector in the engaged (in) position o
minimize inpuft capacitance.

2-154. ‘Fhermal ac-ac transfer measurements can be
made using the Thermal True-RMS Converter Moduile,
Select the mode of operation desired, as determined by
the degree of accuracy and speed required.

2-185.  AC Volts Normal Mode (V AC NORMAL)
2-156. Use the following procedure when measuring ac
volts with the normal mode of the Thermal True-RMS
Converter;
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I. Pushthe VACNORMAL button (NORMAL
annunciator lights).

2. The multimeter assumes autoranging
(beginning at the 500V range) when a V AC
function is selected. However, if a V AC function
was previously in effect, the previous range is
retained as the starting point for any possible
autoranging.

3. Select the filter by pushing the FILTER button
if the frequency of the input signal is <40 Hz. (The
accuracy of the instrument is degraded if the filter is
selected for higher input frequencies).

4. Connect the ac voltage to the HI and LO
SENSE INPUT terminals).

2-157. AC Volts Enhanced Mode (V AC ENH'D)

2-158.  Use the following procedure when measuring ac
volts with the enhanced mode of the Thermal True-RMS
Converter:

I. Push the V AC ENH'D buiten (ENH'D
annunciators light).

2. The multimeter assumes autoranging
{beginning at the 500V range) when a V AC
function is selected. However, if a V AC function
was previously in effect, the previous range is
retained as the starting point for any possible
autoranging.

3. Selectthe filter by pushing the FILTER button
if the frequency of the input signal is <40 Hz. (The
accuracy of the instrument is degraded if the filter is
selected for higher input frequencies).

4. Connect the unknown ac voitage to the HI and
LO SENSE INPUT terminals.

5. Theinitial high accuracy measurement requires
six seconds. The rms voltage should be displayed
within 0.5 second of the completion of this initial
high accuracy reading and updated every 0.5 second
thereafter.

6. A new high accuracy measurement can be
commanded at any time by pushing the ENH'D
button again, After six seconds, the SAMPLE
annunciator flashes briefly and 0.5 second updates
resume.

NOTE

The Thermal True-RMS Converter
automatically takes a new reading 1o establish
a new correction factor if the range changes
feither manual or autorange), the filter setiing
changes, or the difference between the reading
and the present correction factor Is 1%,



2-159. AC Volts High Accuracy Mode

2-160. Use the following procedure when measuring ac
volts with the high accuracy mode of the Thermal True-
RMS Converter:

1. Push the V AC HI ACCUR button (HI
ACCUR annunciator lights).

2. The multimeter assumes autoranging
(beginning at the 500V range) when a V AC
function is selected. However, H a V AC function
was previously in effect, the previous range is
retained as the starting point for any possible
autoranging.

3. Select the filter by pushing the FILTER button
if the frequency of the input signal is <40 Hz. (The
accuracy of the instrument is degraded if the filteris
selected for higher input frequencies),

4. Connect the unknown voltage to HI and LO
SENSE INPUT terminals.

5. The multimeter requires approximately six
seconds for each high accuracy measurement.

2-161. AC VOLTS - BC COUPLED

{(THERMAL TRUE-RMS)
2-162. AC Volis Normal Mode on DC Volts
2-163. Use the following procedure when measuring ac
volts (dc coupled) with the normal mode of the Thermal
True-RMS Converter; ‘

[. Simulaneously push the V AC NORMAL and
V DC buttons (NORMAL and V DC annunciators
light).

2. The multimeter assumes auvtoranging
(beginning at the 300V range) when a V AC
function is selected, However, if a V AC function
was previously in effect, the previous range is
retained as the starting point for any possible
autoranging. '

3. Select the filter by pushing the FILTER button
if the frequency of the input signal is <40 Hz. (The
accuracy of the instrument is degraded if the filter is
selected for higher input frequencies).

4. Connect the unknown voitageto the Hi and LG
SENSE INPUT terminals.

5. The ac voltage display is updated every 0.5
second.

2-1864. AC Volts Enhanced Mode (DC Coupled)
2-165. Use the following procedure when measuring ac
volts {(dc coupled) with the enhanced mode:

www.valuetronics.com

8506A

1. Simultaneously push the V AC ENH'D and
VvV DC buttons (ENH'D and V DC annunciators
light).

2. The multimeter assumes autoranging
(beginning at the 500V range) when a V AC
function is sclected. However, if a V AC function
was previously in effect, the previous range is
retained as the starting point for any. possible
autoranging,

3. Select the filter by pushing the FILTER button
if the frequency of the input signal is <40 Hz. {The
accuracy of the instrument is degraded if the filteris
selected for higher input frequencies).

4. Connectthe unknown voltageto the Hl and LO
SENSE INPUT terminals.

5. The multimeter requires approximately six
seconds for the initiai high accuracy measurement.
The ac voltage should be displayed within 0.5
second after completion of the initial measurement
and updated every 0.5 second thereafter.

6. A new high accuracy measurement can be
commanded at any time by pushing the ENH'D
button again. After six seconds, the SAMPLE
annunciator flashes briefly and 0.5 second updates
resume.

NOTE

The Thermal True-RMS Converrer
automatically takes a new reading to establish
a new correction factor if the range changes
(either marnual or autorange), the filter setting
changes, or the difference between the reading
and the present correction factor is 21%.

- 2-166. AC Volts High Accuracy Mode

(DC Coupled)
2-167.  Use the following procedure when measuring ac
volts high accuracy (dc coupled) using the Thermal True-
RMS Converter:

l. Simultaneously push the V AC HI ACCUR
and V DC buttons (HI ACCUR and V DC
annunciators Hght),

2. The multimeter assumes autoranging
(beginning at the 500V range) when a V AC
function is selected. However, if 2 V AC function
was previously in effect, the previous range is
retained as the starting point for any possible
autoranging.

3. Select the filter by pushing the FILTER button

if the frequency of the input signal is <40 Hz, (The
~ accuracy of the instrument is degraded if the filter is
© selected for higher input frequencies).
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4. Connect the unknown voitage to Hi and LO selection may also be made. Available ranges are:
SENSE INPUT terminals, 1060V, 100V, 10V, IV, and 100 mV.

5. The multimeter requires approximately six 3. Set or revise the required measurement
seconds for each accuracy measurement. parameters, mathematic operations, and special

operations (refer to Figure 2-3),
2-168. DC VOLTAGE (V DG)
2-169. Use the following procedures when making dc 4,  Apply the unknown voliage to the Hl and LO
voltage measurements from the front panel: SENSE INPUT terminals,

1. Push the V DC button (V DC annunciator 2-170. APPLICATIONS

lights). _ 2-171. Specific applications using the multimeter are
presented in Table 2-8. If these examples are duplicated
2. The multimeter assemes the autoranging mode on the muitimeter, a power-up or resel configuration is

at the highest (1000V dc) range. Manual range first required.

Table 2-8. Applications
APPLICATION 1 {V AC)

REQUIREMENT: Characterize on AC Standard (Fluke 5200A) using the multimeter and a known ac
source.
METHOD: Caonnect the multimeter (set for V AG HI ACCUR) to a known value ac SOUTCe (such

as a characterized Fluke 5200A). Record the reading.
Now connect the multimeter {o another 5200A (the one being characterized). Adjust
this second 5200A for a High Accuracy reading equal to that originaily recorded.

APPLICATION 2 (V AC)

REQUIREMENT: Monitor the stability of an ac source in terms of its deviation in volts from a present
output of 10V ac.

METHOD: Store the present output as an offset. Push;
STORE OFFSET

Offset mode is now enabled. The multimeter will read only the deviation from the
original 10V ac reading.

APPLICATION 3 (V DC)

REQUIREMENT: Determine which of a group of power supplies has a tolerance of 15V =100 mV.
METHOD: Set high and low limits. Press:

STORE — 1 —~5 — & — 1 —Hl

STORE—1t-~4 — &« — 8 — LD

The multimeter will now display “H1,” “LO," or "PASS" for each power supply.
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Tabie 2-8. Applications {cont)

APPLICATION 4 (V DC)

REGUIREMENT: Monitor the stability of a power supply as a decimal ratio to its present reading of
-20.08V. DC zeroing appears to be necessary.

METHOD: Perform V DC Zeroing for internal drift. Apply low thermal short between INPUT Hi
and LO (at the terminals). Press;

ZERO
vDC/Q

The value stored will be displayed as long as VDC/Q1 ZERO is held depressed.
Release of the switch will activate the Zero mode. Revise terminal interconnections
for dc volts measurements. Connect the dc voltage.

Apply power supply reading of -20.08V as a scaling factor. Press:

STORE — SCALING

Display will now yield the ratio of subsequent readings to the scaiing factor, e.g., an
input of 22.08V yields a ratio of:

22.088 _

5008 -
APPLICATION 5 (V BC)
REQUIREMENT: Display the input error voltage for an operational amplifier by measuring the de
output error. Gain = 2.6847 x 104 '
METHOD: Divide the measured dc output error by a scaling factor (the op amp gain). Press:

STORE—2— . —6-—8 — 4
7 — EXP — 4 — SCALING

The muitimeter wilf now divide the measured input by the gain of the op amp and
display the input error voltage.
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2A-1. INTRODUCTION

2A-2. This section documents remote operation of the
multimeter with any of the following interface modules
installed:

1. IEEE-488 Interface (Option -03)
2. Bit Serial Interface {Option -06)
3. Parallel Interface (Option -07)
2A-3. Basic remote operation for 8500 series

multimeters is detailed in Table 2A-1. These operating
features are generally compatible with the 8505A and

www.valuetronics.com

BS05A/B506A

Section 2A

Remote Programming Commands

8506 A multimeters, Table 2A-2 details additional remote
operating features available with the 8505A and 8506A
only.

2A-4. General information, theory of operation,
maintenance informatioh, parts lists, and schematic
diagrams for each of the three remote interfaces are
presented in Section 6 of this manual.
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accomplished locally or remotely. Coinplete software
calibration information is presented in Appendix 7B of

this manual.
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Table 2A-1. Programming Instructions

The programming instructions in this table pertain to the 8500 Series Digital Muftimeters with the IEEE-488
Interface (Option -05), the Bit Serial Interface {Option -06) or the Parallel interface {Option -07) installed.
Features and instructions unique to the DMM model or to the Interface used will be identified in the following
manner:

1. B8500A or 8502A: the symbol @ will denote an explanation applicable to one DMM mode! oniy. The
software version incorporated in the DMM may also be mentioned for further identification. To verify the
software version incorporated in your instrument, observe the display indication at power on or reset. For
example, in the 8502A, "HI-2.0.2" wiil appear in the display for models with software version 2.0.2.

2. -05, -06, or -07 Interface Options: the symbold@ will be used with a feature or instruction unigue to a
particular Interface.

INITIALIZATION

When power is applied, or the Reset character (*) is transmitted, the instrument assumes a preset default
condition. This condition is defined by the foliowing remote codes:

REMOTE CODE COMMAND
vV Voits DC
R4 1600V range

€ S5 (8500A) 25 Samples per Reading

# 57 (8502A) 27 Samples per Reading
FO Fast Filter, Timeout Disabled (Panel Indicator OFF)
X0 External Reference/Scaling Disabled
PO Offset Feature Disabled
uo Limits-Peak Value Storage Disabled
TO ' Single Reading Line Synchionous
BO Single Character ASCIH Format
Do Front Panel Display Active
LO Deactivate Local Lockout
Jo Deactivate Line Fesd Suppression
MO Enable Cal Memory Factors

& Q0 (8502A) Disable External Trigger

& W (8502A) No Delay

& YO {-06 Option only) Echo mode off (Bit Serial IF)

in addition, the following instrument states are assumed at power on or Resst;

Remote/Locai Local
Offset Zeroed

V dc Zero Zerged or *
Ohms Zero Zeroed or *
Cai Memory Factors *

Peak Values Cleared
Limits Values Zeroed
Ext. Ref/Scaling Values 1

@ B8/16 Bit Mode (-07 Option only) 8 Bit

*Retained it Cal Memory Option -04 installed
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Table 2A-1. Programming Instruciions (cont)

PROGRAM SEQUENCE

When equipped with a remote interface option, the instrument is programmed through a sequence of

commands (“command siring”} that will determine range, function, reading rate, etc. Examples of 5 possibie
command sirings are:

t T 1t ; l
1 Execute, trigger and transmit

Stow filter, no time out
2° samples/reading

10 voit range

AC voltage

-

Execute, trigger and transmit

Echio characters

Turn display off

Continuous tine synchronized readings

2 [T[}D

v

000080
l

Upper limit
0000001010
: } 1

l Execute

Enter limits mode
Lower limit

Clears command string to preceeding *',” '?" or "@"
2% samples/reading

Execute

Auto range

Ohms

A

()
— (]

0

Execute, trigger and transmit
Get status and transmit on trigger
Hait reading

—
19

2A-3
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Table 2A-1. Programming Instruciions {cont}

Al command string characters transmitted via the remote interface must be ASCIE 7-bit upper case characters. A
command string is a sequence of 1 to 31 characters. (For the 8505A and 85064, a command string may have up 1o
59 characters.) Characters are classified as immediate, command or termination. The instrument may be piaced in
Hemote mode by transmitting any character that the instrument wili recognize from the remote conirolling terminal.

@ With the IEEE Interface installed, the REMOTE switch can only be used to select local mode if already in
Remote.

REMOTE is the only front panel switch to remain active when in REMOTE mode; REMOTE may, however, be
locked out by the local lockout command.

IMMEDIATE CHARACTERS

There are 5 immediate characters; each of these may be executed at any time and does not require a
termination character.

Reset This immediate character will reset the instrument io
: the conditions described under INITIALIZATION.

Q When {ransmitied, the resei character must not be
followed by any other character for 3 seconds with the
8502A (2 seconds with the 8500A). Any carriage return
or line feed following the reset character must be
suppressed. The remote interface wiil be upable to
accept programming characters during this time.

Halt The halt character is used to {erminate the continuous
. / maode and cause the instrument to wait for 2 command
string. No other characters should preceds the hait
character if continuous mode is in effect. Upon receipt
of the hait character, the transmission of readings is

terminated immediately. The following trigger mode
transitions will occur when halt is used:

From: Continuous Line Synchronous
To: Single Reading Line Synchronols

From: Continuous Asynchronous
To: Single Reading Asynchronous

Go To Local - Lock Qui Remote # This character will command the instrument (Options -
06 or -07 only) to enter local mode of operation and lock
out the remote interface.

# The Remote mode may then be reentered by pressing
‘the front panel REMOTE switch (for Option -08, -07}.

- The Remote mode may not be reentered from the front
panel when using the IEEE-488 Interface (Option -08).

2A-4
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Table 2A-1. Programming instructions {conl)

Go To Local-Lock Out Remote {cont) The state of the instrument, when changing from
/ remote to focal operation will be madified as follows:

1. Chms fast mode will be ignored.
& 2. Scaling mode will not be in effect (B500A only).

& 3. if the high averaged samples per reading rate
was in effect, the samples per reading will besetto 27
(85004 only).

The state of the instrument when changing from local
to remote operation will be modified as follows:

1. Ohms fast mode {Z1) and continucus reading
mode will be resumed if the DMM was in either mode
when place inio local.

2. Any error that cccurred during local operation
will be stored and availabte for recall.

High Speed Reading Mode @ The "t character can be used with the Parallel

‘ Interface {Option -07) (and with the IEEE-488 Interface
Option -05 in the 8502A only). The High Speed Reading
mode provides a shortened 3-byte binary two's
complement format response representing the inputio
the DMM's A/D Gonverier. Speeds up to 500 readings
per second are possible in this mode of operation.

True readings can be computed from this response
using range and function dependent facters (refer to
Fluke Application Bullatin 25).

The High Speed Reading mode is suited to systems
with very fast processors, to use with stored readings,
or to applications notl reguiring direct numeric
conversions (e.q., zero crossings or large deviations
from a nominal vaiue).

€ Use of the 1" character will place the DMM in the High
Speed Reading mode and trigger the first reading.
Subsequent readings can be triggered by sending the
"7 character. In addition, for the 8502A equipped with
the -08A Option, subsequent readings can be triggered
by sending the TTL puise with the External Triggering
Mode ("G" or "Q1"). The High Speed Reading mode
can be aborted at any time by transmitting a character
other than "?" when a reading is to be triggered. The
character sent in this case will do nothing more than
cause the DMM to exit the High Speed Reading mode.

2A-5
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Table ZA-1. Programming Instructions {coni)

Voltage and Current Reading in "I"

The response data from the DMM will e in 3-byie format, as shown below, for each voltage or current reading.
The first byte of this response contains sign and error bits, an implied binary point, and an implied scale factor
of ten. Bytes 2 and 3 further define the reading. If the reading is negative, the sign bits will equal "1", and ali
three bytes must be two's complemenied before conversion. I the error bit is equal to the complement of the
sigh bit, an error is defined,

BYTE 1 BYTE 2 BYTE 3

T+T11 011 o1 11 11 T 1t 111

tmpilied Binary Point
Error Bit
Sign Bits

in this example, the sign bits are "1” and the reading is negative. Since the complement of the sign bitdoes not
equal the error bit ("1"), no error is defined.

To converi the response in this example, the two's complement must first be formed.

000CGO0O 1000 + 8100 0000 + 0000 0001

S e e
S e

~{0 . 5 + (15625 0 + 0 000001}

= (§.515626 X 10 {the implied scale factor}

Further conversion to calculate the true reading Rt necessitates multiplication of the A/D Converter reading
{RAD) by the scale factor for the instrument’s range and function.

[Ry = Rap X Scale Factor]
Ohms Beadings in "{”

The procedure for measuring ohms in High Speed Reading mode is more complex. High Speed Ohms
readings differ from Fast Ohms {Z1) readings; when using the "i" character, the DMM will not compute the true
reading. This conversion must be performed by the user. Up to 500 readings asecond are possible when using
High $peed Chms, Refer to OPERATING NOTES, provided with Option -05 and -07 for High Speed Ohms
Reading procedures.

:' 8/16 Bit Toggle The /" character is used to toggle between the 8-bit
(N, and the 16-bit mode. When this character is used to
toggle from one mode to another, the immmediaie

and/or termination character must be placed in the
least significant byte (LSB) of the programming word.

2A-6
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Table 2A-1. Programming Instructions {cont)

TERMINATION CHARACTERS

Termination characters cause the execution of a command string. They are normally placed atthe end ofeach
programming statement.

Clear the Command String & (Normally used only with the Bit-Serial Interface -06
. J Option.)

This character is used to erase an incorrect
programming entry from the command string buffer,
defeting all characters issued back to, but not
including, the preceding termination character. A new
command string is then needed to modify the staie of
the instrument.

O Execute the Command String This character is used to cause the execuilon of the
previous command string. The nstrument will then be
in the defined state only; the character will nottriggera
reading or produce a response from the instrument.
When programming a siring of characters, it is
recommended ihat the execute character be used at
frequent intervals; if an error is made, the string need
then be cleared only back to the last execute character,
This execute character is also requived if a command
string longer than 31 characters is used.

l 3 l Execute the Command String This character will cause three actions: any previously

\__/ andg Trigger entered command string wiil be executed, a reading
will be taken, and that rsading will be transmitied
through the remote interface. If a command string was
not entered immediately precading this character, the
instrument will take and transmit a reading in the last
defined stale.

An exception occurs when a3 command string
containing a "Get” command has been entered; the
instrument will then respond with the value or status
that was requested by the command siring (no reading
will be triggered).

When issuing a program string terminated by the "?"
character, the "CR" and/or "LF" delimiter characters
should be, but do not have to be suppressed. ifan error
oocurs during the reading, a single "0", followed by a
"CR", will be transmitted. At this point, status should be
raquested {o determine the cause of the error.

| @ ' Execule, Trigger, and Interrupt This character is used to trigger a reading and generate
when Ready an interrupt when the reading is complete,

28-7
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Table 2A-1. Programming Instructions (cont}

‘ @ ?Execute, Trigger, and inferrupt & To provide the interrupi, the Bit-Serial Interface
when Ready {cont) {Option -06) and the Parallel interface {(Option -07)
transmit a single “CR". The {EEE-488 Interface (Option
-08) provides an interrupt by generating a service

request (SRQL.

The reading triggered by the "@" character can be
cobtained by inserting a “G" (get} command in the
following command string (terminated by a "?").

The "@" character and the [EEE-488 Bus

command "Group Execute Trigger”
perform the same function.

COMMAND CHARACTERS
Command characters are classified within the following five groups:
1. FUNCTION 3. MODIFIERS
2. BANGE 4, CONTROL
5. MEMQRY

FUMCTION COMMAND CHARACTERS

There are 7 function command characters. Whenever one of these characters is used, the state of the
instrument will be changed as follows:

RANGE Auto

MODIFIERS Offset, Scaling, Limits, Peaks modes are turned off; stored vaiues
for these modes are retained.

MEMORY, CONTROL Unchanged

If a function is selected requiring an optional module which is not loaded, the function of the instrument witl be
undefined, and the error code wili be set o 18.

DC Volts

AC Volts

DC Coupled AC Volts
B¢ Current

AC Current

2A-8
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Table 24-1. Programming Instructions {cont)

Fast Chms The Z1 character will place the instrument into the
ohms function and the fast ohms mode. in normai ohms
operation, the unknown resistor value Rx is computed
from the following measurements:

V1i-V2: the voillage across an iniernal precision
resistor (Rr)
VO the voliage across the unknown resistor (Fx).

The value of Rx is then computed with Chm's Law:

VO
mn [ U
Rx=Rr vz
Fast Ohms mode differs in that the value of
('\73“““““_{,2) is stored as a constant. The

instrument will the find HBx by measuring V0 and
multiplying this constant. The constant will change
with a function change, range change or overfoad
condition.
NOTE

Fast ohms ("Z1") differs from HIGH SPEED-

READING (7I"). When using 7! for ohms

measurement, Rx is not computed by the DM M.

RAMNGE COMMAND CHARACTERS

The nine range commands specify the following maximum values by function.

bor i

bC VLTS AC voLTS DG or AG P
@ Auto Auto Auto Auto
312 mV Auto 312 LA 31.256
2.8Y 2.5Y 2.5 mA 2500
20V 20V 20 mA 2k0
180V 160V 160 mA 32 kG
1200V 1060V 1.28A 256 k{2
Auto Auto Auto 4,086 MQ
@ Auto Auto Auto 32.768 MO
Auto Auto Auto 262.144 MO

28-9
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Table 2A-1. Programming Instructions (coni)

MODIFIER COMMAND CHARACTERS
SAMPLES PER READING COMMAND CHARACTERS

The modifier command character "8 or "H" specifies the number of samples taken per reading. The times
shown for these characters are approximate digitizing times par reading for 80 Hz line synchronous operation
in de volis, ac volts or current function.

29 = 1 Sample/Reading (4 ms)

21 = 2 Samples/Reading {8 ms)

2% = & Bamples/Reading (17 ms)

2% = B Samples/Heading {33 ma)

2% = 18 Samples/Reading (67 ms)

25 = 32 Samples/Reading (134 ms)

2% = 4 Samples/Reading (267 ms)

27 = 128 Samples/Reading (534 ms)

28 = 258 Samples/Reading {(1.1s)

2% = §12 Samples/Reading {2.1s8)

2% = 1,024 Samples/Heading (4.3s)

27 = 2,048 Samples/Readlng (8.58)

212 = 4,096 Samples/Feading (17.1s)

21 = 8,182 Samples/Reading (34.1s)

2% = 16,384 Samples/Reading (68.3s)

2% = 32,788 Samples/Reading (137s)

2% = §5,536 Samples/Reading {273s}

217 = 131,072 Bamples/Feading (548s)

2830
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Table 28-1. Programming Instructions (cont)

FILTER COMMAND CHARACTERS

The "F" character is used 10 specify the type of filtering and the enabling of a time-out (for the filter settling
time}. This time-out causes a delay between a trigger command received and the actual reading taken. In the
continuous trigger modss, the time-cut will gcour before each reading is initiated. The following “F” modifier
command characters are used:

Slow fitter, time-oui disabled.

(o) Fast filter, ime-out disabled.

Bypass filler.

Slow filter, time-ouf enabled (approximately 500 ms).

Fast filler, time-out enabled {approximately 50 ms).

TRIGGER COMMAND CHARACTERS

The "T" characters specify the instrument’s trigger mode. These characters determine whether samples taken
are line synchronous (every 4 or 5§ ms) or line asynchronous {approximately every 1.7 ms), whether single or
continuous readings are {0 be taken.

AN
! T P Continuous reading mode/line synchronized.

Single reading mode/line synchronized.

Continuous reading mode/line asynchronous.

Q)

Single reading mode/line asynchronous.

NOTE
When line asynchronous mades are selected, the

display will be rurned off to save time; the front
panel switches are then ignored.

€ When in the continuous mode, any character (except %" MALT) will be ignored by the instrument (8502A).

When in the Single Reading mode {"T0" or "T2"),and IEEE Group Execute Trigger command, a "?" or "@"
character, or a TTL trigger (for the 8502A-08A) must be sent for each reading.

With the Continuous Reading mode {"T" or "T1"}, use of the "GET" command, “?", "@" or a TTL trigger wil
start continuous readings.

2A-11
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Table 2A-1. Programming Instructions (coni}

When each reading is accepted by the instrument controller, the next reading will be started. An exceptionto
this sequence occurs in the "J17 Suppress Output mode; the nexi reading will now be taken immediately,
without waiting for the output to the controller.

NOTE

The front panel display does not update in this
mode unless the comroller asks for a reading.

Use of the "% character wili hait the Continuous Reading mode and cycle the unit back to the Single Reading
mode.

OFFSET COMMAND CHARACTERS

The "7 command characters specify whether an offset will be subiracted from a reading. The offset value may
be entered by storing either a previous reading or a numerically entered offset,

& When storing readings, the 8500A will store the unprocessed reading, and the 8502A wili store the displayed
value.

Offset values may range from 1 X 10° to & 1 X 10°? (including 0.0).

Offset sublracted {ON).
Offset not subtracted (OFE).

EXTERNAL REFERENCE AND SCALING COMMAND CHARACTERS

The "X" command characlers select External Reference or Scaling mode. Either modeis valid for any function
and range. In External Reference mode, readings are divided by the signed magnitude of the exiernal reference
voltagse. In Scaling mode, readings are divided by a numerically entered scale factor or by a previously read
value.

External Reference On, Scallng O The "X" External Reference mode uses the external
: reference voltage (Vxref) to divide the measured
voltage. Vxref is measured during each reading cycle.

€ Minimum Vxref = £0.0001V or the input divided by the
maximum display with the volts range, whichever is
greater (8500A only).

& For the B502A, the minimum Vxref is the input divided
by 108

Maximum Vxref = =40V between Ext Ref Hi and Lo
terminals, providing neither terminal is greater than
+20V relative to the Sense Lo or Ohms Guard
Terminals.

2A-12
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Table 2A-1. Programming nstructions (coni}

Externat Reference O,
Sealing O

Externat Referencs O,
Scaling On

Limils Tesling On

LN Disable Limits and

Peak Modea(s)

et Save Highest and Lowest

Values {Peaks On)

The "X17 Sceling mode will divide all readings by a
previously taken extgrnal reference vollage or by a
previously epfersd numeric scale factor., The read
vaiued may not be used as a scaling factor,

NOTE
The 8502 A can store the external reference voltage and

the rmumerical scale facior separately. The 85004 can
only store one or the other, not both.

Minimum scaling factor = the same as the minimum
Vxref, for the BS0DA.

For the 8502A minimum = 1079 Factors fess than this
will be set to 0, which is not a valid scale factor.

Maximum scaling factor = +100 {8500A}, or Input/Max
Scaie factor <10-% (8502A).

NOTE
The "X7 and "X 1" modes are mutually exciusive,

LIBEHTS AND PEAKS COMMAND CHARACTERS
The "U"” command characters specify selection of Limits or Peaks modes.

Whan this command character is seni, each instrument
reading is compared to upper and lower limits. Limbt
vatues must be entered separately with a ksep
command (refer to KEEP COMMAND CHARACTERS).
The output format from the instrument {when given a
"G" command) is as follows:

"0 s transmitted for a reading within Hmis.

"1" is transmitted for a reading greater than the
upper Umit.

"=1" is transmitted for a reading less than the lower
fimit.

2" is transmitted if an error occurs {e.g.,
overranging).

Previous peak values are erased from memory
whensver the "Ut” command character is
programmaed.

www.valuetronics.com
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Table 2A-1. Programming Instructions {cont)

Save Highest and Lowest é For the 85004, storage of limit and peak values are
Values (Peaks On) (cont) mutually exclusive. For the 8§502A, limit and peak
values can be held in memory simultanecusly.

NOTE
Limits are applied after all other modifier

operations (Scaling, Offset, etc.) have been
performed.

CONTROL COMMAND CHARACTERS
Gutput Format

The "B" characters activate binary or ASCI output format.

Single Byle Binary Format
Single Byte ASCI Format
@ Binary 16-Bii Parailel
b M "B1”,"B2" used with Paralied ASCliinterface {Option
) 3 -7} only.
® 16-Blt Paraiiel

The front panel DMM display is turned on when the ASCH mode is entered and off when the binary mode is
entered.

The Binary Outpul Format

The binary output format consists of five bytes. The first four bytes comprise a2 32-bit binary two's complement
fixed point number. An implied binary point for this number is located between the first and second byles. The
first 8-bit byte thus serves as the integer portion. The 24 bits of the next 3 bytes serve as the binary fraction,
Additionally, since this format cannot be used to hold the entire range of possible valuas for the DMM, a fifth
byte is used as an exponent. This exponent is a two's complement binary number representing the decimal
exponent of the binary fixed point number defined by the first 4 bytes. An exception ocours inLimits testing; the
response will then be single byte binary two's complement number.

16-Bit
Format Byte 1 Byte 2 Byte3 | Byted Byte 5 J—
&-eu Byte 1 Byte 2 Byte 3 Byte 4 Byte 5
Format yie ye Yie yie y
, . Exponent
8ign Bit—— 1 2 3 4 l 5 Sign Bit

0000 0011 1000 000 0000 0UOC 0000 0000 0000 0001

implied binary point

~ VAN e
' A
A, e,
=35 X 1 1
= 35.0

2A~14
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Table 2A-1. Programming Instructions {cont)

NOTE
Inde volts and ac volts, the exponent is always 1.
In dec and ac current, the exponent is always -2.
The exponent is range dependent in ohms

Junction {1 for ohm ranges, 4 for kohm ranges,
and 7 for Mohm ranges).

Errors will be indicated by 5 bytes of 0.

ASCIH Data Output Format

+/- Digits 4, 5,8, 7 +/~ CR

1 2 3 4 § 8 7 8 g (1011 12 [ 13 ] 14

. 7
Digit 1,2,3 1 T T
and decimal peint E Exp LF

The seventh digit in the ASCIl format corresponds to the "Cal” or HIRES digit of the front panel dispiay. In
some ranges and functions {e.g., 100 mV dc) this digit is permanently zeroed since it exceeds the resolution of
the instrument. (When in the "Cal” or HIRES mode, the front panel will display the value of the reading
rounded to six significant digits.)

DISPLAY CONTROL

The "D"” comwmand characters turn the DMM front panel display on or off.

Digplay Off

Display On When the “D0” command is used, the instrument wili

o : no longer interrogate any of the front panel switches
{local lockout). The display will be turned On when the

ASCIH output format is commanded.

LOCAL LOCKGQUT CONTROL

Thea "L" command characters select the local lockout condition, in which the display remains activated while
none of the front panel switches affect the instrument.

lLocal Lockouti On
.. Local Lockout Off

ECHO COMMAND CHARACTERS
@ (used with Bl Serial Option -08 only)

. ECHOG ON (Full-Duplex)
.. ECHO OFF (Hali-Duplex)

www.valuetronics.com
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Tabie 2A-1. Programming Instructions {cont)

LINE FEED CONTROL COMMAND CHARACTERS

Suppress Line Feed Characler This character suppresses the LF character normally

sent at the end of a response iine.
: k} i:

{ J ’ Suppress Output of Readings € inthe 85004, use of J1 will suppress all outputfromthe
— DMM, In the 8502A, use of J1 will suppress output with

the following exceptions: Service Request {GRQ),

staius, recalied values. Whiie in the J1 mode, use ofthe

recall command "G 7" will retrieve a reading. Use of "J"
or "JO0" will exit the "J1" mode,

Transmit Line Feed Character This character disables the "J" character; the "LF”
character will be sent.

CALIBRATION CONSTANT

When the Calibration Memory (Option -04) moduie is installed, the "M character will inhibit the adjustmentof
readings by the Calibration Memory correction factor. A slight increase in the speed of readings will result.
Inkibit Calibration Bemory Factors

‘ M EL@J Enabic Calibration Memory Faclors

TRIGGER COMMAND CHARACTERS

& This set of command characters is available for the B502A with the Isolator Option -0BA.

Activate External Triggering Mode, This character enables the Exiernal Triggering mode.
' Interrupt when Heady Any external TTL trigger then initiates a reading and

interrupts when ready (SRQ).
( Q H O ) Deactivale Exiernal

Triggering Mode

Activate External Triggering The @1 character also enables External Triggering
Mode, Transmit when Ready mode. Any external TTL trigger initiates and transmits
a reading.
NOTE

The 77" and "@" characiers remain
operaiive during External Triggering.

2A-18
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Tabie 24-1. Programming Instructions {cont)

& EXTEHNAL TRIGGER DELAY COMMAND CHARACTERS
{-0BA with 85024 only}

The "W" command characters select the amount of delay between the external trigger signal and the initiation
of the reading.

Mo Defay

4,166 ms

8.332 ms
18.68 ms
33.33 ms
§6.66 ms
133.3 ms
£66.8 ms
£33.2 ms
1.066s
2.133s
4.266s
8.532s

17.08¢

34.13s

Doo®

2A-1T
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Table 24-1. Programming Instructions {cont)

MEMORY COMMAND CHARACTERS
STORE
The "K" {(Keep) command characters specify the storing of a reading or numeric entry.

€ Theg500A will storsthe unprocessed reading, whereas
the 8502A will store the displayed reading.

Store Numeric Value Following as Scaling Factor
(Note: The read value may not be stored as « Scaling Factor.)

| Store Mumeric Vaiue Following as Upper Limit

Store Numeric Value Fellowing as Lower Limit

Offsets, Scaling Factors, Upper and Lower Limits may be entered via the "KN" command characters, followed
by one of the modifier characters "P", "X”, "U” or "L" and the numeric value {on ASCH string of numeric
characters, and optional sign, decimal point and signed decimal exponent digit in "E" notation).

Examples of legal numeric strings are:

00000

Keep Numeric offset 0of 10.0

0000080080

Keep numeric scaling factor of 10.3 X 10 or 1.03

00008000

Keep numeric upper limit of 7.6 X 10¢

.@.DD.'@@.D..@

Keep numeric lower Himit of -123.456

2A-18
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Table 2A-1, Programming Instructions (cont)

An example of an illegal numeric string is:

00008000000

Exponent ig limited to one signed integer digit, in this case the exponent would be -1 and the "3” would be
ignored.

NOTE

Numeric eniries are limited to the maximum
display value. These values are:

+1.00000 E+9 to +1.00000 E-9, and-1.00000 E
-9 1o -1.00000 E +9

Numbers less the £1.00000 E -9 are treated as

Zera.

RECALL
The "G" {Get) command characters specify the recall of a reading, a numeric entry or a status. Each "Get"”

command must be followed by a "?" termination character. The following memory "Get” commands may be
used:

Recall Previcus Beading and Send on Next Trigger

Status information from the DMM may be obtained with the command character "G17". The status response
will be returned in the following seven character format.

Recall Status and Send on Next Trigger

Error Codes

Characters 1 and 2 define error code status. Each error code containg two digits: those codes with azero for the
first digit are related to remote operation only. All other codes contain the same second digit as the DMM's front
panel error codes.

00 No Error
06 System Error
07 Hiegal Numeric Entry
08 Remote Command Siring Error
09 Remote Overrange
10 V DC Zero/Ohms Zero Error
€ 1t Offset Error (8500A) Store during Overrange (8502A)

2A-19
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Table 2A-1. Programming Instructions (conl}

Error Codes {nond)
12 Fiiter Module e
13 DO Signal O«
14 Excessive voltacgs pres
18 Fast A7/D Co
16 Numeric Dispiay Overflow

Ty oor not ingsialied

18 Controller Module Faulty
19 Function Module selected not installed

sy Module Fauity or not instalied
ot st terminals for Ohms/Current Measurement
fer Faulty or not Instailed

17 Magnitude of External Heferenge Input >20V

Range Codes

100 mV de, 100 w4, 100

1V de, 1V ag, 1 mA, 10040

10V de, 10V ac, 10 maA, 1k0
100V de, 100V ac, 100 mA, 10 k0
1000V de, 1000V ac, 1A, 100 kG2
1 MG

10 M0

100 MO

~ O R WA e O

Sample Codes

The third character of the staius response contains the foliowing range information:

1 Sampile per Resding
2 Samples per Feading
4 Samples per Reading

§ Bamples per Reading

16 Samples per Feading

32 Samples per Heading

84 Samples per Heading

128 Samples per Reading or Greater

S B o> T 0 T <N TV T o TE I e

Function Codes

The fourth stafus response characier contains sampie information identified by the following codes:

<CR>

<LF>

The fifth response character identifies function:

D0 Volts

AC Volts

DO Amps

AC Amps

Ohms

DO Coupled AC Volts
Function Not Defined

R L LA R

2A-20
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Table ZA-1. Programiming Instructions (cont)

Racall Gifset and Send on Mext Trigger
N Recall External Ref or Scaling Factor and Send on Next Trigger (8500A)
YL Recall Scaling Factor (8502A)
L 4 e R ) Recall External Reference Factor and Send on Next Trigger (8502A)

| G Recall Upper and Send on Nexi Trigger
( L ) Recall Lower Limit and Send on Mext Trigger

NOTE

The instrumert will replay to "GNU” or
"GNL” by transmitting the stored limit
vilue.

FITIITI, T T
‘ G H M H Q } Recall Lowest (Peak) Value Found and Send on Next Trigger
t W ) Recall MHighest {(Peak) Value Found and Send on Next Trigger

2A-21
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B505A/B506A

Table 2A-2. Programming Instruclions {85084, B50848)

The tollowing discussion relates remote operation features available with the 8505A and the 8506A to existing
documentation for remote operation of the B50C series multimeters. The additional features for the 85054 and the
B506A are presented in this discussion in the same sequence as they would appear in the “Programming
Instructions” tabie (Table 2A-1}.

Most of the items documented in this table supplement features available with the 8502A and B502A/AT.
incompatibilities have been kept to a minimum. Therefore, programs designed for the 8502A are generaily
compatible with the B505A and the B50BA, and 8502A/AT programs are generally compatible with the 85068A, The few
araas that are not compatibie are briefly described below. Refer to appropriate areas in this table for amore detailed

description.
1. High Speed Mode {1): Some High Speed mode scaling factors have been changed. Also, use of the reset
command (*) causes the multimeter 1o both axit High Speed mode and perform a normal reset.
2. Range Commands: Full scale points and autoranging points have been changed in several instances.
3. Store Zero Commands (KO, K1): In the 8505A/8508A, the temporary zero correction values are setto 0 when

the instrument is reset or powered up (similar {o the B502A without the calibration memory option). in the
8502A with the calibration memory eption, resetting the instrument does NOT clear the stored zeros.

IRITIALIZATION

CAUTION
Interruption of iInput power could alfect Calibration Memory entries when the multimeter is in Calibration mode. Do
not eycle input power to the muliimeler when Calibration mode is activaled, f power is ON, verify that the
AVG/(CAL) annunciator is not flashing belore cycling power to OFF. From the remote, Calibration mode status can
be verified with the GE command {response of 0 = mode off, response of 1 = mode on). H power is OFF, verify that the
rear panel Callbration switch Is off before cycling power to ON.

Both the 8508A and the 8508A assume the same configurstion at power up as that described for 85024, with the
following exceptions:

1. The Avarage mode is disabled (OG).

2. Calibration Memory factors are retained at sl times. These factors include zero corrections for each
range in dc volts and ohms functions, gain corrections for each range in sach function, and the
calibration date (or instrument identification) number.

3. External Reference at power up or reset is used as temporary storage for the multimeter software version
number. The GNR command can then be used to recall this number. Any use of the X command
subsequent to power-up or reset replaces this number with the value applied at the external reference
inputs.

4. Zero mode is enabled with all temporary zero correction values set io 0.

HIGH SPEED MODE
Selection of the High Speed mode sets the following conditions:

1. The “I* command both enters the High Speed maode and triggers a reading.

2. Use of any character {or bit pattern) other than 7" causes the multimeier to exit the High Speed mode. Use of
" causes the multimeter to both exit the High Speed mode and perform a normal reset. The characier used
0 exit High Speed mode must be sent by iiself. Any commands to be executed after exiting High Speed mode
must be sert in a separate transmission (i.e., in a separate staternent in the instrument controller program).

3. Selection of Migh Speed mode specifies the binary output format. Any previcusly selected output format
is restored once High Speed mode is exited.

4, The multimeter front panel display is blank while High Speed mods is on. The previously selected display
mode is restored once High Speed mode is axited.
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Table 2A-2. Programming Instructions (85054, 85064) (cont}

5. High Speed mode specifies asynchronous, single trigger mode (T2). The previously selected trigger
mode is restored once High Speed mode is exited.

The high speed reading mode ("1") cannot be used for any ac volis function (normal, enhanced, or high accuracy)
with the 8506A,

Yollage and Current Reading in "

The following scale factors are used:

FUNCTION LNITS RANGE
g 1 2 3 &

DC Volts (V) Y 1/100* 1/10% 1 84/10* 64
DG Amps {§) mA -1/80% -1/10#% -8/10* -64/10* -512*

AC Volts \' n/a 1/8 1 8 64
{85054 only)

AC Amps mA 1/64 1/8 1 8 64
{8505A oniy)

*Differs from 8502A

FUNCTION COMMAND CHARACTERS

The 8505A uses the same function command characiers as those listed. The “C” command {dc coupled ac volis} can
only be used when the True-RMS Converter (Option -08A) is instalied. Whan an 8505A function is changed, the
multimeter is configurad as follows:

1. If the same function is re-selected, the multimeter assumes autoranging and retains all other existing
modes and stored values.

2. if a new function is selected, the following configuration is set:
a. Autoranging (R) is set.,

b. The existing trigger mode, sampie, and filter areretained. However, if Average mode was previously
an, it is turned off, sample is set to 87 and fiker is set to FO.

c. Offset, External Reference, Scallng, Limits, and Peaks are turned off (PO, X0, UO respactively), with
all respective values retained.

d.  Zero modeis toggled off  a function other than dc volts (V) or ohms {Z) is selected. [f dc voits (V) or ohms
{2} is reselected, the Zero mode state {on or off) is restored to that in effect the last ime the function was
selected. The vaiues of the temporary zeros are stored until the instrument is reset or powered off, or
uniil new temporary zeros are stored.

e. Calibration mode is on or off (as determined by the Calibration Switch setting) and gain correction
factors are enabled (MO).

When an 8508A function is changed, the multimeter assumes a configuration defined by the variety of both ¢ld and
new functions, One variety includes de volis (V), ohms (Z), and dc amps (1), The second variety includes all ac volis
functions (VA, VA1, VAZ, C, C1, and G2). Four types of configuration change are therefore possible. Each of these
changes resembles that defailed above for the B505A, with the following exceptions:

1, Inittai function was V, Z, or | — New function is vV, Z, or I

The 8505A configuration is used,
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2. initial function was V, Z, or | — New function is ac or ac+dg volis:
a. Fiiter mode off (FO) is setl.
b. No sample setting is allowed.

c.  Zero mode is off.

3. initial function was ac or actde volts — New function is V, Z, or &
a. Filter mode on {F) or off (FO} is retained.

k. Sample 87 is sei,

4, Indtial function was ac volts — New function is ac volts:

a. f the initial and rew functions are both ac volts (or both ac+dc volts), manual ranging mode is
retained at the same range, or autoranging is retained (starting at the same range}.

b.  [Ifthe change is betwesn an ac volts function (VA, VA1, VAZ) and an act+de volts function (C, C1,
C2), autoranging is automatically enabled,

¢. For all types of change (ac to ac, ac+dc to ac, ac to ac+dc, or ac+dc to ac+dc), Averaging mode
(extended resolution} and all other modes and values are retained. No sample changeis ailowed in
any 85084 ac volts function.

The following commands are used when initially selecting an 85064 ac volis function:
1. V AV AC Normat
2. V A 1:V AC Enhanced

V A 2.V AC High Accuracy

& 2

GV AC Normal {(DC Coupled}
5, C 1 :V AC Enhanced {DC Coupled)
6. C 2 :V AC High Accuracy (DC Coupled)

NOTE

AC volis function commands used with the 8502A/AT are compatible with the 8506A. However, the six
function commands mentioned above allow for faster, direct entry into the desired 8508A ac volis mode.

Ifthe B506A is already in an acvolts function, an abbreviated command can be used when selecting either of the other
two ac volts functions. When selecting between ac or de coupling for ac volis, the full command string mentioned
above must be used. The abbraviated commands are as follows:

1. S0V AC Mormal
2. 51V AC Enhanced
3. 8§ 2: V AC High Accuracy
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B505A/8506A

HARNGE COMBMAND CHARACTERS

The nine range commands used with the 85084 or 85064 specify the full scale values by function as follows:

B YOLTS AL VWOLTS AT YOLTS B AMPE AC AMPS CHMS
V) {1} {1A) {Z or 1}
BEUSA BEOEA BEOSA
R Auto Bto Auto Auto Auter Auto

RO 200 my Ao 125 my 250 uh 312.5 uA 20 ohms
1 2V 2.5y 400 my 2.0 mi 2.5 mA 200 ohms
R2 20V 20V 1.28Y 18 mA 20 mA 2 kahms
A3 128Y 160V 4% 128 mA 160 mA 20 kohms
R4 1200V 00V 12.8y 1284 1,284 200 kohms
[ER Auto Auto 4 Auto Auto 4.1 Mohms
R& Auio Ao 128Y Aute Auto 35 Mohms
R7 Auio Auto 800V Auto Auto 265 Mchms

Resolution available for remote readings is as follows:

ASCH DHGITS*
FUMCTION RANGE
STANDARD MODE AVERAGING OR
CALIBRATION MODE

DO Volts (V) 100 mY (RO} G (B%) &k
R &% 6%

TV (R 8% 7%

100V (R3) 6% 6%

1000 (B4} £ %

Ohms (£) 10 ohs (RO) G &
100 ohms (R1) &% 6%

1 kobm (R2) &% g%

18 kohmsg (B3 % 8%

100 kohms (Fid) &% 8%

1 Mohm (8} £V 6%

10 Mohms ([R6} L 8%

100 Mohims (H7) &' 6%

DG Amps (1) 100 ph (RD) &% (5%) 8%
T mA (B &% 6%

10 mA {R2) % 6%

100 mA (H3) Gie 6

1A {(R4) 6% 5%

AC Amps 100 pA (RO) 5% 5%
(85054 oniy} 1 ma (R &% 6%
10 mA (B G% 6%

100 ma (HS) 6% 8%

1A (FH4) &% 64

AT Volts (VA) 1V (R 8% 6%
or 10V {R2) gl 8%
A+ DO G 100 {R3} &% 6%
{85054 only) 1000V {(R4) 5% 6%
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Table 2A-2. Programming inshructions {88054, 85084) {cont)

ASCH DIGITS
FUNCTION RAMGE . AVERAGING OR
STANDARD MODE CALIBRATION MODE
AC Vaolis 100 my (RO) B2 (514) &%
(VA, VAT, VAZ) 300 mY (R1) B {5} 6%
or AC + DC 1V (R2) 6% &%
(G, C1, Ca) 3V (RY 6% 6%
{85064 only) 10V (R4 &% 6%
30V (RE) B% 8%
100V (RE) B4 6%
500V (RT) £ Y
*Resolution in binary mode is generally the same as in ASCH maode. Differing resciution in binary mode is shown in
paranthesss.

SAMPLES PER READING COMMAND CHARACTERS
Use of the sample commands is modified as fotlows:

1. With the 85054, samples-per reading can be set with command §, followed by one or two digits {0-17).
Digits greater than 17 cause a command string error {(08). The H command can still be used, bui the
multimeter recognizes only one following digit {0-9, corresponding to 88 through S17 respactively).

2. With the B508A (dc volis, ohims, de amps only}, samples-per-reading can be commanded in the manner
described above.

a With the 8506A set for ac voits, no sample changes are allowed. Therefore, commands S0 through 817 (or
HO through H8) cannot be used for sample seltings when the 85064 is set for ac volts normal, enhanced,
or high accuracy. However, the first three commands {80, 81, $2) are used when commanding ac volts
functions as follows;

a. S0 commands ac volts normal. When inftially commanding an ac volts function, only VA {for ac
coupling} or C {for de coupting) need be used. When the multimeter is already set for slther of the
other two ac voits functions, ac volts normat can be selecied by using S0 only.

b. 51 commands ac volts enhanced. When initially commanding an ac volts function, VA1 {for ac
coupling} or G1 (for do coupling) must be used. when the multimeter is already set for sither ofthe
other two ac volts functions, ac volts enhanced can be selected by using 81 only.

¢. 52 commands ac volts high acouracy. When initially commanding an ¢ volts function, VA2 (forac
coupling} or C2 {for de coupling) must be used. when the multimeter is already set for either of the
other two ac volts functions, ac volis high accuracy can be selected by using 82 only,

FILTER COMMAND CHARACTERS

Any filter command is acceptable for the 85054 or the BBUBA (in V, Z, ur | only). Howsver, when Average mode is
snabled, filter F is initially selectad and can only be changed to F2 or re-selected. Any other filter selection (FO, F1, or
F3), while accepted by the multimeter, sets the Average mode disabled and the sample at 87.

Whenthe B506A is in an ac volts function, only filter FO (set at new function selsction) or F {subseguantly selected for
inputs less than 40 Hz} is aliowed.

TRIGGER COMMAND CHARACTERS

Whaen the multimeter (8508A or 85084) is in a cordinuous trigger mode (T or T1), the reset command (%) causss a
normal multimeter reset. All other commands are bufferad and sxamined only when the halt command (%) is sent,
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Table 2A-2. Programming Instructions {85054, 8508A} (coni}

With any trigger mode, no command string is examined until the existing reading or recalled value is returned. Any
reading or recall value commanded {but not yet returned) can be discarded by sending the hali (%) corhmand. ifa
continuous trigger mode {T or T1) is in effect when (%) is sent, the multimeter configuration is changed to single
trigger mode (TO or T2), and any buffered commands (with a terminating character) are executfed.

AVERAGING COMMAND CHARACTERS

With the 8505A (all functions) and the 8506A (dc volis, ohms, dc amps only), the “O”" character is used to command a
preset sample and filter combination for each function and range to optimize accuracy and stabitity. Averaging also
provides an extra digit of resoiution in several ranges (as defined under RANGE COMMAND CHARACTERS). The
following commands are available:

1. G Averaging mode enabled.
2. Q0 Average mode disabled.

Enabling of Average mode in the situations defined above sets the multimeter to sample S10 and filter F. With
Average mode enabled, samples $11-817 or filter F2 can also be selected. Disabling of Average mode changes the
sample and filter again and occurs under any of the following circumstances:

1. Command OO0 is sent. Averaging mode is disabled. The sample is set to 87 and the filter Is set to FQ,

2. The function is changed. The sample is set o §7 and the filter is set to FO. If an ac volts function isinitialty
selected with the 8508A, only filter FO is set. If & change is made between 8508A ac volis functions (VA,
VA1, VA2, C, C1, C2), Averaging (extended resolution) is retained.

3. A sample or filter not allowed in Average mode is commanded. If S0-89 is commanded, Average modeis
disabled, the new sample setting is accepted and the filter is set to FO. If a filler other than F or F2 is
selected, Average mode is disabied, the new filter is accepted and the sample is set to 57.

With the 85084 set for any of the ac volis functions, Average mode is not available. However, the Olor OC command
can still be used to enable or disahle extended resolution (as defined under RANGE COMMAND CHARACTERS). In
this situation, only the sample and fliter restrictions defined by the B506A ac volts functions are applicable. No
sample change can be made. Only filter FO or F {for input signals less than 40 Hz) can be selected. if a sample change
is atternpted or an unallowed filter is commanded, a momentary error is set and extended resolution is retained.
Extended resciution in 8506A ac volts functions is disabied if the O0 command is sent. if a change is made between ac
valts functions, extended resolution is retained with the existing filter mode. Ifdcvolts, ohms, or dcamps is selected,
aextended resolution (Average mode) is disabled, the filter is not changed, and the sampie is set to 57.

Whenever the "O” character is used {B505A or 8506A - any function), the multimeter responds with the foliowing output
format:

BINARY OQUTPUT FORMAT
16-Bit Format {B1):

BYTE 1 BYTE 2 BYTE 3 BYTE 4 BYTE B BYTE &

8-Bit Format (B):

BYTE 1 BYTE 2 BYTE 3 BYTE 4 BYTE 5 BYTE 8

Example:
0000 0011 1000 0000 0000 0000 0000 0000 0000 0C0C 0000 0001

Imphied Binary Point
Sign Bit Exponent Sign Bit

% / \_Y_/
=35 X 10 EXP 1
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Table 2A-2. Programming Instructions (85054, B506A)Y {cont)

ASCIH QUTPUT FORMAT
Digits 4, 5,8, 7. 8
V2

H
O
I

= {4

i
o
=4 ] g |4
ot

3%

1 2 3 4 5 8 7 8 g 10 11 i3 14 15
AN i
Vv { { f
Digits 1, 2, 3 and E Exp LF
decimal point.

Digit 8 is used only on the 10V dc range to yield 7% digit resolution. On ail other ranges and functions, 8% digit
resolution is used and digit 8 is set 0 0.

OFFSET COMMAND CHARACTERS
When storing the previous reading as an offset, both the 85054 and the 8506A use the displayed value in the same
manner as does the B502A.

LIMITS AND PEAKS COMMAND CHARACTERS
When Limits testing is enabled (U}, an error is identified by either of the following responses:
1. The standard error response message (programmed with the K3 command) is normally returned.

2. If no such standard error response message has been programmed since the last power-up or reset, a™2”
is returned to identify an error occurring during limits testing.

CONTROL COMMAND CHARACTERS
ASCH Data Quiput Format

Digit 7 is used with the 85054 and 85064 whenever 6' digits of resolution are available. i 5% digits are available, digit
7 is not needed and is consequently set to 0.

CALIBRATION CONSTANY

The Calibration Memory is a standard feature of the 85054 and 8506 A. Therefore, the M and MO commands may be used
at any time to inhibit or enable all Calibration Memory gain correction factors:

M: inhibit alf calibration gain correction factors.
MO enable calibration gain correction factors.

The M1 and M2 commands may be used to inhibit or enable the temporary zero correction factors stored with the KO and
K1 commands (V DC and OHMS only). This has the same effectas turning the Zero mode off and on with the ZERO push
button, except the M2 command does not store zeros:

M1: inhibit zero correction values (turn Zero mode of).
M2: enable zero correction values (turn Zero mode on).

Tne temporary zero correction factors are applied in dc volts (V) or chms {2} whenever the M2 command is in effect {i.e,
whenever Zero mode is on). When the mullimeter is powered-up or reset, the Zero mede is turned on and the temporary
zero correction factors are reset to 0. During normal operation {Calibration mode off), the “permanent” zero correction
factors in Calibration Memory are always in effect, and are not affected by the M1 and M2 commands.

Calibration Memory aliows for software calibration of all functions and is fully described in Appendix 7B. Although
software calibration procedures are not discussed here, the following considerations must be observed if Calibration
mode is turned on (the Calibration mode is enabled or disabled with the rear panel Calibration Switch when the
multimeter is in local controly:

1. Calibration correction factors are always applied to readings unless the M command is sent. This is true
whether Calibration mode is on or off.

2. When Calibration mode is on, the M1 and M2 commands enable and disable the “permanent” zero
correction factors stored in Calibration Memory. Temporary zercs are not used in Calibration mode.

3. When Calibration mode is on, the resolution available for each range and function is the same as for
Average mode (refer to RANGE COMMAND CHARACTERS).
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Table 24-2. Programming Instructions {85054, 85064) (cont}

MERMORY COMMAND CHARACTERS
STORE

Commands KO (store de volig zero) and K1 {store chms zero) can be used with eithar the 8505A or the 8506A,
Mowever, the zero value is stored in the following new fashion:

1. i Calipration mode is on {GE response = 1}, any zero value entered with the KO or K1 command is stored
directly in the Calibration Memory and refained untii & new value is stored during Calibration mode on.
Sofiware calibration uses this procedure and is fully described in Appendix 7B.

2. lf Calibration mode is off (G5 response = (), any zero value entered with the KO or K1 command is stored in a
separate, temporary memory. These values do not affect the values siored in Calibration Memory, The
temporary zero values are refained and apptied to subsequent readings until the muitimeter is powered-off or
reset. The temporary zero vatues are all raset to 0 at power-up or reset.

3. Whenaver the K{ or K1 command is used {Calibration mode on or off}, a separate zero vaiue can be stored
for each range.

& if Calibration mode is on, the zero value is stored for the range selected without affecting the value
for any other range.

b, W Calibration mode s o, any zero value stored is applied to the existing range and all higher ranges
in the same function. Therefore, separate values for each range can be entered by using KO {or K1)
sequentially for each range {from lowsest to highest),

The following additional store commands are aveilable Tor the B505A or the 8506A.

1. KN G Keep gain correction on this range. This command is used when storing calibration gain
correction factors with Calibration mode on. Software Calibration (Appendix 7B) deais with this
procedurs in detail,

2. KN D: Keep the following six digits as the calibration date or the multimeter identification. Any value
totaling 8290906 or less can be entered (with Galibration mode on). Zevos ars not suppressed if less than
six digits are entered. The full procedure is defined in Software Catibration {Appendix 7B).

a. K 3 Keep the error response message. This command allows the operator 1o specify the response for an
error conditton. These characters (instead of the actual reading) are then automatically returned
whenever an error condition ocours. For example, the word ERROR or an obviously illegal response
vatue (such as 1E20) can be programmed as the error response message. The desived response must be
reprogrammed after a power-up orreset condition occurs. The muttimeter returns 0 as the error message
it ne other message has been programmed. The actual error can only be identified as the first and second
characters of the G1 (Get Status) response. The following rules must be followed when making the K3
ehtry:

a. A maximum of any 15 characters (excepting immediate and termination characters) can be
programmed following the K3 command. Spaces can be used as part of the 15 character total,
Characters in excess of 15 are ignored by the multimeter and do not cause an error condition.

b, Nulls are discarded and not stored. Mulls are not counted for the 15 character Hmii.'

c. Any immediale character (including termination characters) terminates and execuies the string
normally.

d.  The § command is an immediate characier only when used with the Bit Serial Interface (Option -
06). With the IEEE-488 Interface (Option -05) or Parallel Interface (Option -07), § is not an
immediate character and can be used as part of the K3 command string.
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Tabls 24-2, Progranuming instructions (88054, B508A) {cont)

e. The# command is an immediate character only when used with the Bit Serial Interface (Option -08)
or the Parallel Interface (Option -07}. With the [EEE-488 Interface (Option -05), the # command is
not an immediate character and can be used as part of the K3 command string.

4, K4 G 1:Clear all of Calibration Memory. If it is necessary to clear all calibration factors {as ina chesk sum
error 25 condition or prior to hardware calibration of all functions), the K4G1 command string can be
used. Depending on the number of entries being cleared, several seconds may be necessary to complete
this operation. Compiletion of this comprehensive clearing operation is verified by return of the status
response.

CAUTION

i any interrupting command is sent immedialely after K4 (and belore (i1}, the comprehensive clearing
operation may be interrupted prior lo completion. A check sum {error 25) condition would then be set. Do
not send any Inferrupting command {immediste characters, reset, ofc.) beiween K4 and G1.

5. K 2 . Store previous reading as scaling factor.
RECALL
Recsll DC Zero (B0)

The GO0 command (recal! de zero and send on next tiigger) opersates in the foliowing fashion for either the 8505A or
the 8508A:

1. The muliimeter can store separate d¢ zero values for each range. f GO is used when do volts function is
selected, the dc zero recalled is the value for the range selected. If GO is used when any other function is
selecied, the dc zero recalied is the vaiue for the 100 m¥ range only.

2. The muitimeter can store both non-volatile {("permanent”) and temporary dc zero values. Which values are
recalied depends on the state of the Calibration mode at the time G0 is used. When Caiibration modeis on, the
zero values recalled are the permanent vaiues, which are stored in Calibration Memory, When Calibration
mode is off, the zero values recalled are the temporary vaiues, which are stored in a separate, temporary
memory. The temporary zero values are reset to 0 when the mullimeter is powered-up or reset.

Recall Status (G1)

The first two digits of the G1 rasponse (srror codes) are identified in two steps. The first step involves a user-
programmed error message thatis returned whenever an error condition has been generated. This message is stored
in an error response buffer and serves only as a "flag" that an error exists. it does not identify the error. An error
message is programmed with the K3 command, followed by any combination of up o 15 characters. For example, an
obviously illegal muitimeter response of 1E20 could be specified as the error messags. If no such spacial message
has been programmed, a returned "0" is used. In any case, this message aione is returned whenever an errar
condition has been generated and a response from the muitimeter has been commanded. The error message may be
returned repeatedly. This depends on the type of error condition generated (momentary or latchingj and subsequent
corrective actions. The following rules apply:

1. Each momentary error condition generates only one error message.

2. A latching error condition, if not corrected, generates repeated errors. Therefore, the error message is
returned for each attempted reading,

For the second step, the G1 {get status) command must be sent. The first and second characters of the status
response then identify the error condition by number. This two-digiterror cods is stored in aseparate error condition
buffer and is subject to the following rules:

1. A single two-digit error code can occupy the srror buffer.

2. If a multiple error condition exists, onily the last error to have been generated is stored in the error buffer.
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s Tabie 2A-2. Programming Ihstruclions (85054, B508A) {cont)

3 The error buffer is cleared (set to 00) when either of tha following actions occurs:

a. TheG1commandis sent. The error isreturned in the status response, and the buffer is resetic 00, 1
the ervor still exists, a new reading must be triggered to reload the error buffer (and return the error
message). I ancther G1 command is sent before a new reading is triggered, no error (00) is
identified in the response,

b. A valid reading is triggered. The reading is returned and the buffer is reset to 00,

The multimeter empioys both momentary and iaiching errors. A momentary error in the bufier can be cleared by
sending the G1 command or by triggering a valid reading. If the momentary error does not reoccur, further
muitimeter operatior s not impeded. A latching error, if not correcied, does impede further multimeter operation by
generating another error (and returning the errer message) sach time a reading is triggered, Clearing the error buffer
by sending G1 does not affect this impediment. Latching errors includs 12, 13, 14, 158, 18, and 24.

A momertary error condition is illustrated in the following example. Assume that 1V dc is applied to a multimeter
configured for de volts. The following sequence of commands is sent: VRO? KG1? R1? The first command {VRO?)
triggers an overrange, causing the error message to be returned. The second command {KG17) attempts to store this
overrange as an offset, ioads momentary error 11 into the error buffer, and returns 11 (the most recent error to be
generated) in the status response. The third command (R17) triggers and returns avalid reading and resets the error
buffer to 00.

A latching error condition is encountered in the following example. Assume that the multimeter is canfigured for de
volts {V}, but not d¢ current measurement (1), and 1V de is applied to the inputs. The foilowing sequence of
commands is sent: IR1? G17 ? V? The first command (IR17) triggers an invalid reading, loads the error butfer with
iatching error 18, and causes the error message 1o be returned. The second command (G17) returns 19 as the first
two characters of the status response and resets the error buffer 1o 00. The third command (7} triggers another invatid
reading, loads the error buffer with 19 agaln, and returns the error message. The fourth command (V7?) is valid.
Therefore, the actual reading is returned, and the error buffer is reset to 00.

NCTE

Latching errors are enabled ai all times {Cafibration mode on or off) when remote operation is in use.
However, latching errors can be disabled locally (with Calibration mode on). This procedure is intended
for use during troublesheoting onty. Do not attempt to disable latching errors at any other time.

The following additional error conditions can occupy the error buffer for either the 8805A or tha 8506A;
1. 23 . The Calibration Memaory [s fauliy or not instalied.

2. 24 : [Hegal moduls configuration.

This error ocours at powear-up or reset. It may mean that a Calibration Memory module is installed. The
8505A and 8506A do not use a separate module for calibration memory entries (calibration memory isa
standard part of the Controller module). if a Calibration Memory module is installed, it must be removed.
Also, error 24 may mean that the wrong ac converter configuration is installed. The 8505A uses either the
=01 Option or the -09A Gption (not both). The 8508A uses only the Thermal True-RMS Converter. if an
illegal ac converter is installed, it must be removed. if the illegal configuration is not corrected, the arror
buffer is cleared {G1 sent), and avalid function is subsequently selected, the illegal module configuration
does not interrupt further muitimeter operation, Howaver, if both ac converters (-01 and -08A) are
instatied in the B505A, the ac voits command (VA or C) causes selection of the -08A converier oniy.

3 25 : The Caiibration Memory check sum is wrong.

This error condition may occur when applying power, when storing into Calibration Memory, or when
recalling a Calibration Memory entry. It may be caused by an inadvertent cycling of power when the
mtiltimeter is in the Catibration mods, Ensure that Calibration mode s off, then try re-initializing power to
the multimeter. If error 25 remains, it may be necessary {o first clear, and then re-enter, all correction
factors, zere values, and the calibration date (or instrument identification numbar). if error 25 recurs
during the clearing procedure or during any subsequent programming attempt, the Calibration Memory
may bs faulty.

2A-31
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Table 2A-2. Programiming instructions (85054, 8508A) {cont)

4, 27 . Ohms input problem
Error 27 can oceur under any of the following circumsiances:

a. At least one ohms input connection ig open,
b.  Aninput polarity reversal has been made in four-terminal connections.

¢.  Aninput protection fuse is bad. For input connections at either the front panel terminals or through
the rear inpui connector, any of the input fuses on the Front/Rear Switch PCE could be bad, Either
the front or rear current/ohms fuse could also cause this error condition,

The third character of the G 1 (recall status) response is modified when used with the 8506A in an ac volts function.
The third character {range codes} is then defined as foliows:

¢ 100 mV 3 3V & 100V
1 300 my 4 10V 7 BO0V
2 1V 5 30V

The fifth character {function codes) of the response to G1 is modifisd for the 8508A. Bince ac current cannot be
measured with the 85064, the fifth character cannot be defined as “3”, Further, if the fifth characteris a“1” (ag volts}
ora"5” {dc coupled ac volis), the specific ac volts function must also be identified. Since sample codes are not used
in B506A ac volts functions, the fourth character (Sample) is utilized to define whether normal mode (fourth character
= 0}, enhanced mode (1), or high accuracy mode (2} is selected.

Additional Recali Commands
The following additional recall cormmands are available with sither the 8505A or the B508A:

1. G 2 : Recsll multimeter configuration and send on next trigger. This recall command is useful in
determining the multimeter type and identification number, verifying the installed modules pricrio a
performance test or calibration, and identifying the cause of an error 24 {illegal module configuration}. A
22-character response identifies the multimeter and its hardware configuration as follows:

a. Characters 1-5: the model number (g.g. 8506A)

b, Characters 8-8; a special number (or blank)

¢. Character 9: a colon ()

d. Characters 10-22: 13 characters identifying the toaded modules.

: DC Signal Conditioner
. Active Filter
. A/D Converter
; Averaging AC Converter {Option -01)
: Ohms Converter (Option -024)
» Current Converter (Option -03)
: Not used (aiways = -}
: IEEE-488 Interface (Option -05)
: Bit Serial Interface (Option -06}
; Parallel interface {OPtion -07)
: Isolator
: True-RMS Converter {Qption ~08A)
: Thermal True-RMS Converter

W N AN -y
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Table ZA-2. Programming {nstructions {85084, 8506A) front)

Any module not insialled isnoted with a (-} in the response. For the 8505A, a response of DFC12--—78-- would signify
a standard de volis canfiguration (DFC) with the Isclator {8) and options for averaging ac (1}, chms (2}, and parallel
intertacing (7). For the 85064, aresponse of DF(--3-5--8-A would identify a standard de voits {DFC) with the Isolator
(8) and thermal true-rms volts (A) configuration with options for do current (3), and IEEE-488 interfacing (5).
Modules sllowed in either instrument are defined as foliows:

ALLOWED CONFIGURATION
PUOSSIRLE {S = gtanderd, O = Qpﬁ@ﬂﬁi,
CONFIGURATION N = not allowad, - = not used)
BEO5A 85064
] s 8
F £ 8
C 5 5
1 O (1 M
2 O 02
3 O {1) 02
4 - -
5 O3 G (3)
6 0(3) G 3
7 O (3) 9 (3}
8 5({3) 5(3)
g O NG H B
A M g
NOTES:

{1} 8505A AC Volts (VA) uses either Averaging {Option -01} or True-RMS (Option -094)
converier, 8508A AC Amps (IA) uses Current Converter (Option -03) and sither ac converter,
H both ac converters are instalied with ac volis or ac amps selected, the True-RMS converter
{Option -09A) is used. : '

(2} B506A can use either the Ohms Converter (Option -01A) or the Current Converter
{Option -03) - nat both.

{3} B805A and 8506A: only onginterface (Option -05, -086, or-07) can be installed at onistime.

2. G3: recall front/rear input selector status on next trigger. Response is as follows:

0 {rear inputs)
1 {front inputs)

3, G 4 : recall the calibration date (or instrumaent identifying) number. Response includes six digits with no
leading zero suppression. If the Calibration Memory is not installed, the response is0 000 00, and no
error & generated.

4, G 5. recall Calibration mode status. A returned 0 identifies Calibration mode off, and a returned 1
identifies Calibration mode on,

5. G 6:recall OGhms zero value and send on nexttrigger. {1 G6 is sent when the Ohms function is sslected, the
zero vaiue for the range selacted is returned. 1f any other function is selected when G6 is sent, the zero
value for the 10 ohm rangs (RQ) is returned.

I any unspecified G command is attempted (such as G7), the multimeter assumes that G (recall previous reading and
send on next trigger) has been sent,

2A-33/2A-34
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3-1. INTRODUCTION

3-2. This section describes the theory of operation for
the mainframe, which includes the modules necessary for
ac volts, dc volts and de ratio measurements. Block
Diagram Pescription gives an overview of the operation
of the multimeter and an explanation of its bus structure,
This description is followed by Circuit Analysis, which
gives a more detailed description of the circuitry.
Optional modules are described in Section 6.

3-3. BLOCK DIAGRAM DESCRIPTION

3-4. Bus Structure

3-5, The multimeter is constructed with a bus
architecture similar to that of a computer. Figure 3-1 isan
overall block diagram of the instrement with optional
modules drawn in dashed lines. Figure 3-2 is a biock

8506A

Section 3
Theory of Operation

diagram illustrating signal flow. A microprocessor-based
Controller module controls information flow on the three
buses, The Controller sets up each of the analog modules
for a measurement by addressing the modules as memory
locations. An unguarded digital interbus is used to
connect the Controller to the front panel and to digital
option modules such as the IEEE-488 Remote Interface.

3-6. 'The unguarded digital bus consists of the following
lines:

I.  Address/Control (IC)
2. Bidirectional data (ID)

3. Real time (RT)

CONTROLLER

REMOTE

i EXTERNAL
| INTERFACE
1,

SYSTEM

FROMT
PANEL

ARDED INTERD

ISOLATOR

DASHED LINES
REPRESENT OPTIONS

H CLRRENT

! THERMAL TRUE
SHUNTS 1

RMS CONV.

0C 8iG. FILT. EXT. A/D
COND. REF. CONV.

FRONT CR
REAR INPUTS

Figure 3-1. Block Diagram
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HTT
THERMAL o EXT. REF. HI
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CONVERTER ——————CEXT.REF. LQ
8

Figure 3-2. Anzlog Signal Flow

4. Handshake (EXTINT, ACK, INA)

5. Input/Output (SCAN ADV, EXT TRIG,
FRONT/REAR SENSE)

6. Power supply

3-7. The guarded bus connects the Controller to the
analog modules through the Isolator module. The
guarded bus consists of the following lines:

I.  Address/Control (IC)
2. Bidirectional data (ID)
3, Realtime (RT)

4, Handshake (ACK)

5. Power Supply

3-8. The address, bandshake, and data lines of the two
buses serve the same functions. The real time and power
supply lines may have differing functicns. For example,
the RT lines in the unguarded bus are unused except for
RTS (frequency reference). The RT lines in the guarded

3-2
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bus form an analog bus which carries all the conditioned
and converted analog signals between the analog
modules. The external reference input lines are part of the
analog bus (RT7 and R'T8). Logic supply lines (Vee and
Vss) are isolated from analog common when the Isolator
is installed.

3-9. thehigh quality bus consists of lines connecting the
input switch {(Sense HI and LO, Source HI and LG,
Guard, Ohms Guard) to the signal conditioning and
converting -modules. Ohms guard 1s only available
through the rear inputs.

3-10. Controfler

3-11.  Under the direction of the software program, the
Controiler addresses and sets up each of the modules
necessary 1o perform a function. Two types of addresses
are used: direct and indirect. An indirect address requires
a previous direct address to set up the indirect address
response logic. Data transfers are accomplished with a
handshake between the address (IC) lines and the
acknowledge (ACK) line, When the controller addressesa
module, it places data on the data (1D} lines or receives
data from the addressed module. The addressed module
must respond with an ACK signal signifying that it is
receiving or sending data.




3-12. The Controller directs each step of sample pro-
cessing. The A/D Converter is first direcied to take the
selected number of sampies-per-reading (2 exponent 0
through 2 exponent 17), Using the arithmetic capability
of the microprocessor, Controller software then sums all
samples and divides by the number of samples to
compute the average sample value. This digital filtering
reduces neise. The average sample value is then scaled to
correct for the integer gain and attenuation of analog
maoduies used intaking the reading, and then corrected by
any stored calibration factors for those analog modules.
If the multimeter is in Zero mode (V DC and OHMS
functions only), the value is also corrected by the
temporary zero correction value, The averaged, corrected
reading is then scaled by either the Scaling mode or
External Reference mode factor, and finally offset by the
Cifset mode value, The result of these processes is the
value of the reading. Peak and Limit modes are apphied to
this reading. The resulting number (or indication in
Limits mode) is made available to an optional remote
interface either in binary two’s complement form, or,
after further processing, in ASCII code. This number (or
imndication) is further processed by the controller for
application to the front panel display in a seven-segment
LED format. Each sample (prior to any correction or
processing} may also be transmitted directly across the
remote interface by using the High Speed mode.

3-13. The software program consists of two paraliel
processes. A background process (Figure 3-3) is
responsible for interrupt driven activities such as
updating the display digits and directing the A/D
converter in taking a sample. The foreground process
(Figure 3-4) is responsible for the measurement cycle
including accumulating data from the background
process and performing required calculations.

3-14. The controlier is structured around the Intel 8080
microprocessor. Figure 3-5 is a block diagram of the
controller module. Hardware control functions have been
minimized by software design. Sequences of events are
timed from two sources. Basic operations of the
microprocessor are run from a 1.7 MHrz clock. The other
source is generated by shaped line frequency pulses,
which are applied to a phase-locked loop. The phase-
Iocked loop multipties the line frequency by eight. This
signal is used to generate mark interrupts which time the
background process.

3-15. Memory for the multimeter consists of two ROMs
for software, one RAM for variables, and one EEROM
for calibration memory. Data lines (DBO-IDB7) are used
for bidirectional data flow. Address lines (A0-A15)
determine the source or destination for data and
instructions. Modules in the multimeter system are
memory mapped and are accessed through normal
memory reference instructions.

www.valuetronics.com
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MARK
INTERRUPT

UPDATE NEXT
DISPLAY DIGIT

READ NEXT
SWITCH BANK

PRIMARY
CYCLE?
(ALTERNATE MARKS)

QUT-OF-RANGE
TESTING IF
IN AUTO RANGE

A/D CONVERSION
TO OBTAIN ASAMPLE

ADD LAST READING
TO THE BUFFER

TEST FOR SWITCH

PUSH & ACT ON IT

MODULE CONTROL
REFRESH

< RETURN )

Figure 3-3. Background Software Process

3-16. Interrupts are used to divert the microprocessor
from the main program to service other routines.
Interrupts are synchronized to an appropriate time in the
microprocessor cycle through interrupt control, where
assigned priorities vector module identity data onto the
data bus. Module identity data words direct the
microprocessor to the memory location containing the
next instruction. Two interrupts are internally generated;
ACKINT and MARKINT (priorities one and six
respectively}). ACKINT is generated when an
acknowledge signalis not returned. MARKINT isused to
synchronize A/ D samples and display updates to the line

" - frequency.
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Figure 3-4. Foreground Sofiware Process
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3-17. An interrupt may be externally requested by
pulling the EXTINT line low. When the microprocessor is
ready to accept the interrupt, the interrupt acknowledge
{INA) signal is generated. The requesting module must
respond with an ACK and a data bit (on 1D 1-1D3) which
is used as a priority vector by interrupt control.

3-18, Software or hardware resets may cecur. Software
resets result from {ront panel requests or remote requests,
Hardware resets are generated from the reset logic by
monitoring line freguency on RT3, On power~up, or for
line disturbances, the reset logic initializes the
microprocessor and other logic, At power down, the reset
signal prevents erroneous operation.

3-19. The control logic can be divided into two arcas:
control of the microprocessor and control of the external
logic. The microprocessor control logic is used when the
microprocessor enters and exits wait states. The external
control logic is responsible for latching status
information from the microprocessor at the beginning of
each instruction cycle. The status information controls
and synchronizes the activities of the external logic.

3-20. Front Panel

3-21. The front panel serves as an interface between the
operator and the controller. The display is multiplexed by
the controller by means of addressing the front panel for
each digit. One direct address, iwo indirect addresses, and
the accompanying data determine which digit or
annunciator will light and which segments will light. An
indirect address requires a previous, valid direct address
to set up the indirect response. Another direct address
enables the switch matrix to be read to determine if any
function changes are desired. The cycle of updating each
digit and anmunciator and reading the switch matrix
requires approximately 28 ms and is continuous, Input
terminals, JI-J35, are physically located on the front panel
but have no electrical interaction with the front panel.

3-22. DC Signal Conditioner

3-23. DC signals from the input terminals {direct in
V BC), from the Thermal True RMS Converter (V AQC),
or from optional signal conditioners (OHMS or A 1XC)
are routed through the DC Signal Conditioner to be
brought within the range of the A/D Converter (:20V).
Figure 3-6 is a block diagram of the DC Signal Condi-
tioner. Gain or attenuation factors are selected by the
microprocessor addressing the module. Data from the
data bus is latched into the contrel circuitry and used to
select relays in the attenuvator and switches in the
amplifier feedback circuit. The combination of the
attenuator and feedback-controlled amplifier give gain
factors of 1, 10, or 100 and attenuation factors of 1 or 64.

3-24. Active Fitter

3-25. The purpose of the-Active Filter module is to
multiplex de signals to the A/ D Converter and to switch
analog filters into the signal path, Figure 3-7 is a block
diagram of the Filter/ External Reference module. Five
filter modes may be selected from the front panel. For
external reference measurements, the signal conditioner
mput, the External Reference HI input and the External
Reference LO input are multiplexed to the A/D
Converter. Samples are taken of each input and
arithmetically manipulated by the Controller to arrive at
a reading.

3-28. Fast R? A/D Converier

3-27. The Fast R? A/D Converter employs Fluke's
patented recirculating remainder (R?} technigue for
converting a dc input signal into 4 binary, bit-serial data
stream. The R? technique has been modified for
microprocessor control. Obtaining a sample is a five-step
process. Each step consists of a decision period of five
decisions and a subtraction period. Set-tup of the
converter, decisions, and reset are initialized by the
Controlier addressing the A/ D Converter, Figure 3-8isa
block diagram of the R? A/ D Converter.

- INPUT
- — ]
3 Hi ATTENUATOR
% % +1 OR AMP &
- o INPUT + 64
G L.O
T ACh
FEEDBACK
@ P NETWORK
@ 100, 3,4~ X1,X10,X100
’é’ CONTROL
5 1C0-3
&

Figure 3-6. DC Signal Conditioner Block Diagram
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11,34

RT6
RT7 EXTREFHI MULTIPLEXER ATS
RT8 . AMP

GAIN = 1

iD0-5 |

FAST SLOW
FILTER FILTER

Figure 3-7. Active Fille

3-28.  During the first step, the input signal is applied to
the Summing Node. The polarity of the input is detected
and the resulting bit of information is transmitted to the
Controller. On the basis of the returned polarity, the A/ D
module selects which reference polarity is required:
positive for negative inputs, negative for positive inputs,
The first of five precision currents is switched into the
Summing Node and a polarity bit returned. If the polarity
ischanged, the first current is switched off. If the polarity
is not changed, the current is left on. Then the next

v Biock Diagram

current is switched into the Summing Node and another
polarity bit returned. Another decision is made and so on
until all five currents have besn switched into the
Summing Node and five decisions have been made. This
completes the first decision period. The five precision
currents are related by powers of two. The fifth current
has a resolution of thirty two.

3-29. Foliowing the decision period is a subtraction
period. Feedback through the Remainder Storage nulls

REFERENCE
POLARITY
SWITCH

PRECISION
et VOLTAGE
REFERENCE

PRECISION DiVI

AND MULTIPLEXER

DER

IC 1-4
CONTROLLER
INTERFACE
AND
DECISION
LOGIC

107 o
ACK ~etgg—rrerrrd

RTS > o

SUMMING

aEMP REMAINDER
STORAGE
JEED Back AND

0 MULTIPLEXER {uag.

NODE

REMAINDER

FROM FILTER MODULE

Wi
AMP
POLARITY
N DETECTOR |+

Figure 3-8, B? A/D Converler Block Diagram
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whatever remainder wag left after the five currents have
been switched inte the Summing Node. The remainder is
amplified by 16 in the Remainder Amp and is stored ona
capacitor in Remainder Storsge. This completes the first
step. The input is pow switched out of the Summing Node
and the ampiified remainder switched in {or the next step.
There are two remainder channels in Remainder Storage
and thev are siternated i the four subseqguent steps. Since
the fifth current has a resolution of thirty two and the
Eemainder Amp bas a gain of 16, the first bit of astep has
the same significance as the last bit of the previons step.

3-30.  Of the five steps required to complete 2 sample,
the first uses the input signal for decision and subiraction
periods. The four subsequent steps aliernate remainder
channels to use the amplified remainder of the preceding
step for decision and subiraction periods. Polarity bits
returned at each decision are accumulated by the
Controller and assemnbled into a 24-bit word describing
the polarity and magnitude of the input,

3-31. Therma! True BMS Converier

3-32,  This description is divided into two parts. The first
is & theoretical description of the rms converter. The
second is the operation of the rms converter within the
multimeter,

3-33. THEORETICAL DESCRIPTION

3-34. Previcusly ACTDC transfer measurements were
made by sequentially applying an unkoown ac voltage
and a variable de voliage to an rms sensor until the
ocutputs were equal. The rms voltage was then assumed to
be equal to the value of the de voliage appiied at the time
the two inputs were equal, The Thermal True RMS
Converter module differs in that it uses the de equivalent
value of the rms sensor’ first cutput to serve as the first
approximation for the comparison, Therefore, if a
computation capability is available, and the transfer
curve of the sensor is reasonably smooth, the first
iteration is the only one necessary to obtain a high
accuracy measurement.,

3-35. Figure 3-8 shows an ideal curve where the rms
input (X} eguoals the dc output {Y), an exampie of an
actual curve, and the positions on the curves for two
separate readings. X1 represenis the value of the original
unknown rms input and Y [ represents the de value of the
sensor output. The difference, or erroy, between the two
values is represented by El. A second de voltage (X3
equal to Y1 s applied to the sensor which preduces an
output Y2 From these it can be seen that Yis=XI+El,
Y2=X2-+EZ, and X2=Y1. Substituting these values into
the formula 2(Y 1)-(Y2) the ras value of the original input
can be computed from the following denved formula.

= UYDHAYD)
= YXIHEDAX2HED)

= 2XI+ED~(X I +EI+E2)
= XI+HEI-E2)

X {computed)

3-8
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Figure 3-8, ideal Curve

3-36. =olution of the example formula shows that by
doubling the first sensor output and subtracting the
second sensor output, the original input can be computed
to an accuracy determined by how much the error
changes between the two readings. The closer together the
two points and the smoother the error curve, the lower the
resuitant error (E1-E2).

3-37. SYSTEM OPERATION

3-38. Figure 3-10 is 2 block diagram of the Thermal
True RMS Converter in relation to the multimeter when
used 1n the thermal true rms function. The voknown ac
signel 1s applied through the input attenuators, ranging
amphifier, and sensor switching circuits to the Fluke
thermal sensor. The sensor ocutput is simultanecusly
measured by the multimeter and routed through the
sensor switching circuits for storage by the sample/ hold
circuit. The measured value is doubled and the result
stored in memory {part of the controller). The controlier
module then commands the logic control circuit 1o alter
the sensor switching circudis to open the path from the
ranging amplifier output and to close the path from the
sample/hold output (the stored sensor measurement) to
the thermal sensor input. The sensor output is then
measuted again by the muliimeter and the result
subtracted from the stored value (twice the first
measurement). The difference is displayed as the rms
vaiue of the original input signal,

3-39. The unknown input signal must be within the
dvnamic range of the measuring eircuit to use this
technique. The input attenuvater circuit snd ranging
amplifier, as directed by the coniroller (system software)
through the logic circuit, bring the input signal within the
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range required. AC acouracy limitations at full scale for
this technigue are primarily due to the flatness of the
input attenuator and the ranging amplifier. At one tenth
of fuil scale the limitation is 1/f noise in the sensor, DC
accuracy limitations are primarily due to the input drift of
the ranging amplifier. The 6-second response time is
determined by the thermal sensor time constants and the
associated circuitry.

3-40. Front/Hear Switch Assembly

3-41. Analog inputs are applied either at front panel
terminals or through a rear panel connector. The
Front/Rear Switch Assembly is controlled by the Rear
Input Selector on the front panel. When disengaged {out),
this selector routes front panel INPUT HI and LO,
SOURCE HI and LO, and GUARD connections to the
multimeter analog bus. The front panel Ohms Selector
and Guard Selector influence only the front panel inputs:
these two selectors have no effect on the rear inputs.
When engaged (in), the Rear Input Selector routes
INPUT HI and LO,SOURCE Hl and LO, GUARD, and
OHMS GUARD from the rear input connector to the
analog bus. External Reference Hl and LO inputs are also
applied through the rear input connector but are not
switched. Separate fuse protection is used for front panel
(SOURCE HI) and rear {(SOURCE HI!) inputs.
Front/ Rear Switch position is sensed by the Controller
via a photocoupler. This arrangement allows for
interrogation of the Front/ Rear Switch position through
a remote interface while maintaining guard integrity.

3-42. CIRCUIT ANALYSIS

3-43. Introduction

344, Detailed circuit description of each module in the
standard mainframe is presented in the following
paragraphs. Optional modules are covered in Section 6,
The block diagram description shouid be read first to get
an undersianding of the overall functioning of the
instrument. Schematic diagrams are located in Section §
(Section 6 for optional modules), Table 3-1 is a list of
mnemonic definitions used in the Controller schematic.

3-45. Controller

3-48, TIMING

3-47. Refer to Figure 3-11. Timing for the
microprocessor is derived from a 2V, two-phase clock
(0! and 02). The two-phase clock is generated by clock
generator Ul4, which is designed to meet the timing

- requirements of the microprocessor. The clock generator -

also uses internal logic and a SYNC pulse from the
microprocessor to generate an STSTB signal (which
clocks microprocessor status information). The period of
the 01 clock (385 ns) governs the duration of a machine
cycle; there are three to five states in a machine cycle and
one to five machine cycles in an instruction cycle.

3-48. Shaped line frequency pulses are applied to phase-
locked loop U26 which runs at eight times the line
frequency (480 Hz for 60 Hz line, 400 Hz for 50 Hz line).

3-10
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Table 3-1. Mnemonics

AC-A1E
ACK

ACKINT

CPUINT
CPUREADY
CPURESEY
DO-D7
DBIN
DLIJACK
EXTCOM
EXTINT
FLINE
8xFLINE
FRONT/REAR
iCo-1C7
ICENABLE
1D0-1D7
INA

INP
INTA

INTCLR
LINEREF

MARKINT

g1

g2

ouT
READY
RESET
RUN
SCANADYV

STOP
STST8
SYNC

SYNCDEXTINT

Vb
Vee
Vdd
vVgg
Vss
WAIT
WR

Address bus on controlier
Acknowledge signal from
moduie

Interrupt generated when
modute does not respond
interrupt signal for uP

Ready signal for uP

Reset signal

Data bus on coniroller

Data bus input signal (from uP)
Delayed version of ACK
Module communication signal
Interrupt from module
Shaped line frequency signa!
8 times iine frequency

Front or rear input signal
Moduie address/controt bus
Enable module address signal
Moduie data bus

Interrupt acknowledge signal
in response to EXTINT

/0 status signal

interrupt acknowledge status
signal

Clear interrupt signal

Line reference signai, bus
input on RTS

interrupt to synchronize to
line frequency

One phase of uP ¢lock

Other phase of uP clock

i/0O status signal

Signal to generate CPUREADY
Reset signail

Exit wait state signal

Scan advance signat, A/D
conversion complete

Enter wait state signal

Clock signal to latch uP status
Signal from uP, used to
generate STETB
Synchrenized interrupt from
module

-5V supply

+5V suppty

+12V supply

~12V suppily

Logic common

- uP in wait state signal

Write data signai from uP




85064

@

TO uP
15.38 MiHz = TO ,UP
L_ ute
YNC
LLSYNC pnom up

STSTB 10 sTATUS
LATCH

LINE FREQ
Q3L g IN N —o<}~ FROM

V3 U4 POWERS
+8 gL

CL ouT

8x LINE FREQUENCY

Figure 3-11. Timing Circuits

3-49. ADDRESS AND DATA BUSES

3-50. ROM locations are decoded from Ald and A3,
as chip selects and from A0 through A12. RAM locations
are decoded from Al4 and All, as chip selects, and from
AQ throngh A10, External modules are selected by setting
Al35 high. Inverted forms of A8 through A l4 are sent out
as 1C8 through 1C6 on the unguarded bus. The data bus
tines (DO through D7) are connected directly to internal
memory and through tristate buffers to the external data
bus (ID0 through [D7).

3-51. RESET

3-52.  Refer to Figure 3-12. Shaped line frequency pulses
are applied to UZ and U3, providing a hardware reset on
power down, power up, or for missing line cycle pulses, In
any of these three reset conditions, retriggerable one shot
U2 (T==40 ms) generates a reset pulse for up counter U3,
After the reset to U3 is removed (delayed Vec high ora
line frequency pulse), U3 must be clocked by eight line
frequency pulses to raise Q4 high and remove the reset
signal, The reset pulse is held for eight line cycles to allow
time for the power supplies and microprocessor oscillator
to stabilize,

3-53. STATUS LATCH
3-54. Referte Figure 3-13. During the first state of every
machine cycle, the microprocessor sends out a status

www.valuetronics.com

Voo
T
Tt T2
FLINE FLINE £
] b
L2 U3
Voo —
Qe RESET
RESET
DELAYED Vcc
Figure 3-12. Reset Logic
RESET
DE CLR INTA
D4 cuT
vz po-lHT
o) PE— o MNP
SYNCBEXTINT
e — e 0500
EXTINT (3 S——
A SYNCDEXTINT
STSTB

Figure 3-13. Status Lalch

word on the data bus. This status word contains the
information for external logic to synchronize with
microprocessor activity (e.g., memory read, interrupt
acknowledge). Clock signal STSTB (from U19) clocks
this information into quad D-type flip-flop U12 for use
during the machine cycle. External imterrupts are also
latched into the status latch for synchronization to the
MIiCrOProcessor.

3-85. WAIT LOGIC

3-56. Refer to Figure 3-14. When the microprocessor
addresses an external module, the wait state logic forces
the microprocessor to enter a wait state and aliow the
module time to respond. When the microprocessor
acknowledges an interrupt, the wait state is similarly
forced to aliow time for the interrupt vector fo be
generated, A wait state is entered when a rising edge on
STOP (the clock input Ul) sets READY low. Clock

3-11
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STOP

CPUREADY READY :i_
TO pp e RD/+N Q Kb
Uig L
<
CLR
RUN

petioe EXTCOM

ey ATE
T .
s o
-
U5 STSTE
e RS
1 CPUINT
U5
| INTA

e CHINT
pTe—— T 5 Y14
[ RESET

Figure 3-14. Wait Logic

generator U9 then synchronizes READY to the timing
reguirements of the microprogessor and pulis
CPUREADY low,

3-57. Foexit the wait state, RUN (the clearinput to U1}
must be pulled low. Two events cause this {o happen.
ACKINT is asserted by the interrupt circuitry if the
addressed module does not return an ACK in a specific
time period. Alternately, DLDACK is asserted.
DLDACK is asserted by a module returning an ACK or
by respense to a MARKINT.

3-58. ACK LOGIC
3-59. Refer to Figure 3-15. When a module is addressed
by the controller or is enabled for interrupt identification

by INA, it must return an ACK (high) to complete the
handshake. ACK is delayed about 1.6 us to produce
DEDACK, DLDACK is also generated ina MARKINT
interrupt response cycle.

3-60. INTERRUPTS

3-61. Two possible internal interrupis (MARKINT and
ACKINT) and three possible external interrupts
(EXTINT) are able to drive CPUINT high and interrupt
the microprocessor. The microprocessor samples the
interrupt line at the end of each machine cycle. If an
interrupt exists, the microprocessor asserts INTA in the
status word of the next instruction feich machine cyele,
External logic is thereby enabled to place an interrupt
vector {and not the next instruction) on the data bus.
Refer to Figure 3-16.

N e & N
CPUREADY ey )16

SYNCDEXINT w3 g

DLDACK

(S5

Figure 3-15, ACK Logic
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INTCLR
RESET
MARKINT
s I ¢ Q D b A4
g ug
MARKINT 8x FLINE
aQ e e—  QUT
Ve¢e
INTCLR
RESET
ACKINT — I
R s @] B D EXTCOM
o Uz U2
z
= N
] ACKINT DLDACK
M e
|o
2
CPUINT TO 1P

Figure 3~18. Interrupt Generation Logic

3-62. Internal interrupts are ACKINT and MARKINT
{(Figure 3-16). The ACKINT logic consists of a
retriggerable one-shot (U2) and a D-type flip-flop {(U7).
EXTCOM (Al5 and STSTB) triggers UZ. If DLDACK
does not occur in the time constant of U2, U2 clocks U7
and asserts ACKINT. This action takes the
microprocessor out of the wait state.

3-63. The MARKINT logic consists of two D-type flip-
flops. The first (U9-1) can be written to enable or disable
MARKINTS. The second (U9-12) is clocked by the eight
times line frequency signal from the phase-locked loop.

www.valuetronics.com

3-64. Interrupts are prioritized by U-21 (refer to the
Controller schematic in Section 8). ACKINT interrupts
have the highest priority, and MARKINT interrupts have
the lowest priority. External modules must drive {D1, 2,
or 3 high in response to INA, to generate the correct
vector for that module.

3-65. Front Panel

3-66. Refer to Figure 3-17. Annunciator segment data is
clocked into register one by the direct address, 1CQ, 1, 5
high. Data cutput from the switch matrix is also a direct
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address-}C0O, 1, 6, high, For either direct address, the
condition of 1D7 (high for disable) is latched into U23 10
enable an indirect address. Digit segment address-ICI, 5
high, and digit-annunciator select address-1CG, 5 are both
indirect addresses. Data 1s clocked into the registers upon
termination of the address. An update sequence is as
follows:

I. Register | is addressed with all data lineslow to
blank the annunciator display and enable indirect
addressing.

2. Register 2 is addressed indirectly with data lines
low to blank the digit display.

3. Register 3 is addressed indirectly with all data
lines high to turn off all LEDs, disable the switch
matrix, and disable indirect addressing.

4. Register | 1s addressed with ID7 low to enable
indirect addressing and with either ahnunciator
segment data or digit 78D data on 1D0-6. The data
is latched and applied to the annunciator LEDs {or
to digit 75D).

5. Register 2 s addressed with digit segment data
on 1D0-7 (U23 is not clocked by this address so 1137
may be high without disabling indirect addressing).
The data is latched and applied to the digit LEDs.

6. Register 3 is addressed with ID7 high (disable
indirect addressing} and one of the data lines, ID(-6
low to enable one digit LED and one annunciator
LED. One bank of the switch matrix is also enabled.

7. The output buffer is addressed enabling the
data from the previously enabled switch bank to be
placed on the data bus. One or more lines being low
indicates a change is desired. This address also
keeps the kili circuit charged.

3-67. The seven steps just outlined are required for one
digit-annunciator-switch bank update. The process is
repeated seven times for a complete update. The kill
circuit is used to blank the display if the Controller
discontinues addressing the front panel

3-68. DO Sigral Conditioner

3-69. Relays K1 and K2 control the input to the DC
Signal Conditioner and the attenuation of the input
(Figure 3-18). If both relays are energized, the input is
from the Voit/(} input sense terminals with + 64
attenuation, If just K1 is energized, the input is from the
Volt/ ( input terminals with no attenuation. If just K2 is
energized, the input is from RTI with no attenuation,
Q10,Q11,CR3, and CR4 provide overvoltage protection.

3-70. A differential amplifier (Q18, Q19) drives U3.
FET switched (Q14, Q15, Q16) control the gain of Qi8

www.valuetronics.com
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and (B37. An output voltage swing of +20V is achieved
through bootstrapping; U4 provides a bootstrap for Q38
and Q37, and U5 and U6 provide a bootstrap for U3 and
U4, Current sink and source for QI8 and Q19 are
provided by Q38 and Q37 respectively.

3-71. The DC Signal Conditioner is addressed by 1CQ,
3, 4 high. Data on ID0-3 is latched up and decoded to
determine which switches and relays will be energized.
Figure 3-18 includes an example of the relay driver used
to minimize thermal changes in the relays between the on
and off states. RC coupling between the decoder and the
relay driver provide voltage swings up to 4V or down to
0V to ensure positive relay action. Steady state voltages of
1.45V (off) and 2.75V (on) minimize current difference
between the on and off states while maintaining the relay
state under all conditions.

3-72. FiHler/External Reference

3-73. All inputs to the A/D Converter are routed
through the Filter/External Reference module. Refer to
Figure 3-19. External measurements are made by
multiplexing the three filter module inputs to the A/D
Converter. 18, Q!9, and Q20 switch the signal
conditioner input, the external reference L.O input, and
the external reference HI input respectively. Data
controlling the switches is latched into Ul upon
termination of the address (IC1, 3, 4 high).

374, Three-pole, active Bessel filters (U3 and U4) have
different setting times and cot-off points. Either filter may
be selected from the front input panel for application to
the signal conditioner input. Bypass is automatically
selected for external reference inputs and may be selected
for signal conditioner inputs. The combination of Q32,
Q25, Q23, Q24, or Q21, Q22 is turned on to select a filter
mode.

3-75. A dual, super-beta transistor in a differential
configuration (Q27) drives US5. A current source (Q26)
and sink (Q30) bias Q27. Enough current is drawn
through R19 by Q26 to bootstrap the input amplifier,
Q27, 5V above the output. Gain of the amplifier is set at
one by the combination of R21 and the input resistors.
The external reference inputs have additional series
resistors located on the Front/Rear Input Assembly.

3-76. Fast R? A/D Converter

3-77. The Fast R? A/D Converter may be separated for
analysis into two component groups: analog and
digital. Analog circuitry is responsible for producing a
voltage reference, for summations, and for remainder
amplification and storage. Digital circuitry interfaces the
analog circuitry to the Contolier and is responsible for
reference selection, decision in the summation process,
remainder channel control, and autozeroing. Since
functions within the A/D Converter are either directly
controlled by the Controller module via the data bus or
are clocked through their operations by the Controller

3-18
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addressing the A/D module, the A/ID conversion
program could be considered a functional part of the
A/ D Converter,

3-78. ANALOG

3-79. Figure 3-20 is a simplified schematic of the analog
portion of the A/D Converter. For clarity, switches are
shown as a circle enclosing a letter designator. Ul is a
reference and reference amplifier controlling U2, a
current source. The -7V reference is set by B9 and R14,
U3 serves as a highly regulated collector and zener supply
for UL, Operation of the A/ D Converter requires both a
positive and negative reference (for negative and positive
inputs, respectively). Q9 and U4 are a precision unity gain
amplifier whose input is controlled by switches Al and
A2, With Al closed and A2 open, Q9 and U4 are a
noninverting amplifier.

3-80. Aninputsignalisapplied to the Summing Node of
the remainder amplifier (Q27, U7) through switch 1. Q27
and U7 are an inverting amplifier with two gain
configurations. During the decision period, switch G is
closed, applying the cutput of U7 to polarity detector (328
and forming a feedback path through CR5 and CR6, Q28
sends a polarity bit to the digital portion of the circuitry.
On the basis of this {irst polarity bit, a reference polarity is
selected.

3-81, Switches B, C, D, E, and F are closed, one at a
time, to switch a precise amount of current into the
Summing Node. When a switch is closed, the opposite
switch is opened and vice versa. For example, when D is
closed, I is opened. After a switch is closed, a polarity bit
is returned. If the polarity changed with respect to the
original polarity selected for a step, the switch is opened;
otherwise it ig left closed. The next switch is closed, a
poiarity bit returned and a decision made, and so on until
all five switches have been closed (and possibly opened
again). This constitutes a decision period.

3-82. Following the decision period is the subtraction
period. Switch G is opened and switches X and SX are
closed to form a feedback path for the remainder
amplifier through the X channel, A 400K resistor, R35,
sets the gain of Q27 and U7 at sixteen. The feedback
current completes the summation process and the
amplified remainder is stored on the C10 in the X channel.

3-83. For the next decision period switches SX and X
are opened and switches RX and G are closed. Since Q27
and U7 form an inverting amplifier, the opposite polarity
reference from the original selection is automatically
selected. The amplified remainder is applied to the
Summing Node through U6 and R34, Five decisions are
made, followed by a subtraction period using channel Y
for feedback and remainder storage. The first decision-
subtraction period applies the input signal to the
Summing Node. The four following steps apply an
amplified remainder, alternating between channel X and
channel Y.

3-18
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3-84. When a sample is complete, the circuits are
autozeroed. U8 zeros the remainder amplifier through
channel X. Any offsetisstored onC13 at the noninverting
input of 927, The switching reference, Q9 and U4, is
zeroed by first closing Al and opening A2 to decrease
settling time. Then Al and A2 are both opened and the Z
and Z2 switches are closed, storing any offset error on C5.

3-85. DIGITAL

3-86. For the following discussion, refer to the Digital
Fast R? A/ID schematic in Section 8. Direct address 1C2,
3. 4 latches data into 134 and U35 controlling input
switch I, remainder channel switches (RX, RY, §X, 8Y),
autozers (1}, and reset (digital). U31, a ring counter, is
clocked to the C! state enabling the indirect address
decoder {U33) and the polarity detector (switch G). A
polarity bit is returned and applied to U6,

3-87. Indirect address IC1 and IC2 latches the polarity
bit in U6, enables the tristate transmitter, U5, and clocks
1731 to the C2 state. The transition of U3 from Cl to C2
clocks the polarity into Ull (the uppermost section)
whose cutput determines whether switch Al or A2 willbe
closed {reference polarity). At the same time, Ul
{uppermost section) is clocked to set the other section of
Ull, closing the first reference switch, B, of the A/ D
Converter. The next indirect address clocks a new
polarity bit (a result of closing the first reference switch B)
into U6. 1f the polarity changed, the output of Us will
cause a reset of the previous switch latch, opening the
previous switch. At termination of the address the next
gwitch is closed. One direct address and six indirect
addresses are required to compiete a step. The last
indirect address resets the control logic to the CO state.

3-88. Switch selections are made through switch drivers
which rely on Vec and Vss being a -15V and 20V with
respect to analog common,. This allows sitmple transition
from TTL levels to FET off voltages. D/A Converter
switches are selected on transition of U3f from one state
to the next. The transition clocks the first of two D-type
flip-fiops which sets the second. The output of the second
latch resets the first and selects the switch. If the polarity
does not change after closing a switch, the output of U6
plus the output of ULl (reference select) will place two
kighs on the input of one section of AND gate U25.
Through OR gate, Ul6, a one will be applied to the D
input of that switch latch. The next transition of U31 will
clock the latch, keeping the switch closed. If the polarity
had changed, a zero would be applied to the I input,
opening the switch.

3-89.  After the last step, at completion of a sample, the
Controlier addresses the A/D Converter for autozero,
U3! is clocked to the C7 state causing a digital reset,
When U6, storage capacitor disable, is reset, autozero is
enabled. RC coupled gates delay the zero switch controls
so that switch Al may be closed and A2 opened in the
reference switching circuit. This provides a faster settling
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time for the reference switching amplifier, Both A and
A2 are opened during the autozero time,

3-80. Therma! True RME Converter Module

391, The following description of the Thermal True
RMS Converter module explains a full operating cyvete of
the high accuracy mode inchuding both a sample mode
and hold mode in succession. I the normal mode is
selected, the moduie performs only an abbreviated
sample mode and displays the dircct output of the
Thermal Sensor Circust, which is updated every 0.5
seconds. H the enhanced mode i selecied, one high
accuracy measurement is made, and a correction factor
computed and stored. The instrument then reverts to a
measurement mode similar to thar used during normal
mode operations, but with the software correction
applied to the sensor output. Enhanced is therefore a
hybrid mode, using the speed of the normal mode and
nearly the same accuracy as found in the high accuracy
mode. Due to the hybrid nature of the enhanced mode,
the following conditions must be mainiained to preserve
accuracy: the high accuracy measurement rust be made
within one hour at a temperature within +1°C of the
working measurement and the deviation of the input from
the level of the high accuracy measurement must be less
than 195 If the latter condition is not maintained, the
instrument automatically re-initiates a new high accuracy
measurement,

3-87. The description of the Thermal True RMS
Converter module is divided mto four sections. The first
explains the mode timing, The second covers the
decoding of the logic to control the module operation.
The third and fourth sections deal with the two basic
maodes of operation, the sample mode and the hold mode.
Refer to the block diagram of the module in Figure 3-16
and the diagram of the module in the multimeter
operation in Figure 3-21 as required during the
explanation,

3-83. MODE TIMING

3-94. A high accuracy measurement with the Thermal
True RME Converter module requires & fuli cvcle of
operation, ie. ¢ne sample mode (3.5 seconds) and ons
hold mode (2.5 seconds). The instrument constantly
cycles between sample and hold modes during high
accuracy measurements; however, if the input is not
present at the beginning of the cycle, the accuracy of the
measurement cannot be guaranteed. To ensure full
settling time and complete accuracy for the first reading,
either trigger the instrument from the front pane! or wait
until the second reading is displayed (a maximum of 12
seconds),

3-85. The measurement takes a total of 6 seconds to
complete. Three seconds are required for the thermal
sensor to settle. and half a second is required for the de
measurement to be made. Then, while the multimeter
processes the sensor output via the normal designal path,
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the stored sensor output 15 applied to the sensor which
requires an additional 2 seconds to settle and another half
second {or the second de measurement to be made.

3-86. LOGIC CONTROL

397, Controlling ingtructions enter the module on the
O and 103 Bus bues from the controller module. The
Ingtruciions may originate at the front panel or on the
FEEE Bus from a remote source. Address lines [€0, ICI
and U4 must be high for the module to be addressed, If
the proper address is decoded inthe Logic Gates/ Latches,
an ACK is returned to the bus and the data onthe 1D Bus
is latched into flip-tlops, The data s then decoded in the
Logic Controls block and used to control gain, switches,
relays und attenuators i1 the circuit. The datarequired on
F34 through 17 1o select the mode of operation (Sample
or Hold), select the filter IN or QUT, select AC or
AC-HDC coupling, and to activate or deactivate the
module is shown in Table 3-2. The data required on {D§
through 1833 to control the Attenuation, Gain, and Range
selected s given in Table 3-3.

3-88. SAMPLE MODE

3-89, The unknown rms signal is applied to the Input
Circuit where it is coupled to the Input Relays, Either AC
(through a capacitor) or ACHDC (bypassing the
capacitor) coupling 1sselected by the Logic Controls, One
of the Input Relays is energized by the Logic Controls to
route the signal to the Attenuator Circuits for attenuation
by esther 0.00167, 0.008, 0.08, or 0.8 according 1o the
selected range. The atfenuation brings the signal to within
# 0.1 to [-volt span before it is applied to the Ranging
Amplifier. When the signal leaves the Attenuator PCB
Assembly it passes through a cable with a driven Guarden
route to the Ranging Amplifier, which is on the Amplifier
PCE Assembly.

3-100. The gain of the Ranging Ampiifier is either 2,
625, or 20, as determined by the i1 Bus inpuis 1o the
Logic Contrals, The Ranging Amplifier output is applied
to the Ampiifier Switching circuit and to the Attenuator
Circuits on the Attenuator PCB Assembly through a
coaxial cable as feedback for compensation at high
frequencies. The Amplifier Switching circuit is enabled
during the sample mode to aliow the input rms signal to
be applied to the Thermal Sensor Circuit,

3-101.  The Thermal Sensor Circuit consists of a Fluke
thermal sensor, a semser amplifier, and a square root
amplifier. Combined they produce a de output that is
equivalent to the rms signal input, plus the error of the
sensor. The thermal sensor senges the difference between
the dc on the ocutput and the ac on the input, the sensor
amplifier provides feedback to bring the output de to the
value equal to the ac input, and the square root amplifier
enhances transient response. The output is applied first to
the Qutput Amplifier (X 1) and then the Output Switching
circuit for routing, under software logic control, to the
instrument main bus for action by the DC Signal
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Tabie 3-2. Module Commands Logic

o4 D5 D6 7 SAMPLE/HOLD FILTER COUPLING MODULE
L L L L HOLD QuUT AC ON
L L L. H HOLD ouT AC OFF
L L H L HOLD ouT AC + DO ON
L L H H HOLD ouT AC + DC OFF
L H L L HOLD IN AC ON
L H L H HOLD IN AC QFF
L H H L. HOLD IN AC + DC ON
L H H H HOLD IN AC + DC OFF
H L L L SAMPLE ouT AC ON
H L L. H SAMPLE - OuUT AC OFF
H L H L SAMPLE ouT AC +DC ON
H L H H SAMPLE ouT AC + DC OFF
H H L L SAMPLE IN AC ON
H H L H SAMPLE HN AC OFF
H H H L SAMPLE IN AC + DC ON
H H H H SAMPLE IN AC +DC OFF

Table 3-3. Decoded 1D Bus Logic
ATTENUATOR GAIN

10 (13} 2 I3 (AT) (AV) RANGE
L L L H 0.8 X20 100 mv
L L H L 0.8 X5.25 300 mv
L L H H 0.8 X2 1V
L H H H 0.00167 X2 500V
H L. H L 0.008 X6.25 30V
H L H H 0.6G8 X2 100V
H H H L 0.08 XB.25 3v
H H H H .08 X2 10V

NOTE: Logic High = 15V DC, Logic Low = -20V DC

Conditioner. The Protection Circuit monitors the
temperature of the Thermal Sensor Circuit. if the internal
temperature of the Fluke thermal sensor reaches
approximately 100°C, the Protection Circuit limits the
output of the Ranging Amplifier.

3-102. The signal from the Output Amplifier is also
routed to the S/ H Input Switching circuit for application
to the sample/ hold circuit. When the sample mode is in
progress the S/H Input Switching is enabled while S/H
Sense Switching and S/ H Output Switching are disabled.
The sample/hold circuit multiplies the signal from the
Output Amplifier by five. The resultant signal is stored on
a capacitor (C34). The signal is multiplied to reduce the
effect of leakage current in the storage capacitor. The
sample mode is complete when the signal is stored in the
capacitor.

3-103. HOLD MODE

3-104. When the module goes into the hold mode the
Amplifier Switching and S/H Input Switching circuits
are disabled and the S/H Sense Switching and S/H

3-22
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Gutput Switching circuits are enabled. The unknownrms
signal is still applied to the input circuits but it is blocked
at the Amplifier Switching circuit from going into the
Thermal Sensor Circuit. Instead, the value stored in the
sample/ hold circuit is withdrawn from the capacitor and
divided by five to return the stored value to the original
magnitude. The result is then applied to the Thermal
Sensor Circuit through the 5/H Output Switching
circuit. The value applied is sensed at the Thermal Sensor
input and returned through the 5/H Sense Switching
circuit to the sample/hold circuit. The signal from the
sample/hold circuit is processed by the Thermal Sensor
circuit in exactly the same manner as the unknown signal
from Input circuit. The output is directed through the
Output Amplifier and Gutput Switching circuits to the
C Signal Conditioner,

3-105. The hold mode result and the sample mode result
are processed in the Controller Module to obtain the true
rms value of the input signal. The result of the
computation is then sent to the Front Panel for display
until another eycle is performed.



Some semiconductors and custom 1C's can be
damaged by electrostatic discharge during
handling. This notice explains how you can
minimize the chances of destroying such devices

Knowing that there is a problem.

Learning the guidelines for handling them.
Using the procedures, and packaging and
bench techniques that are recommended.

G 2D — oy

The Static Sensitive (8.8.) devices are identified in the Fluke technical manual parts list with the symbol

The following practices should be followed to minimize damage to S.5. devices.

[

3. DISCHARGE PERSONAL STATIC
BEFORE HANDLING DEVICES

1. MINIMIZE HANDLING

2. KEEP PARTS IN ORIGINAL CONTAINERS
UNTIL READY FOR USE. 4. HANDLE S.8. DEVICES BY THE BODY

Page 10f 2
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5. USE ANTI-STATIC CONTAINERS FOR
HANDLING AND TRANSPORT

6. DO NOT SLIDE 5.8. DEVICES OVER
ANY SURFACE

7. AVOID PLASTIC, VINYL AND STYROFOAM®
IN WORK AREA

PORTIONS REPRINTED
WITH PERMISSION FROM TEKTRONIX, INC.
AND GENERAL DYNAMICS, POMONA DHV.

@ Dow Chemicat

Page 2 of 2
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8. WHEN REMOVING PLUG-IN ASSEMBLIES,
HANDLE ONLY BY NON-CONDUCTIVE
EDGES AND NEVER TOUCH OPEN EDGE
CONNECTOR EXCEPT AT STATICG-FREE
WORK STATION. PLACING SHORTING
STRIPS ON EDGE CONNECTOR USUALLY
PROVIDES COMPLETE PROTECTION TO
INSTALLED S8 DEVICES.

\

9. HANDLE 5.5, DEVICES CONLY AT A
STATIC-FREE WORK STATION

10. ONLY ANTHSTATIC TYPE SOLDER-
SUCKERS SHOULD BE USED.

11, ONLY GROUNDED TIP SOGLDERING
IRONS SHOULD BE USED.

Anti-static bags, for storing S.8. devices or pchs
with these devices on them, can be ordered from the
John Fluke Mfg. Co., Inc.. See sectionSinany Fluke
technical manual for ordering instructions. Lise the
following part numbers when ordering these special

bags. .
John Fluke ~art No,  Description

680892 5" x 8" Bag
680834 8" x 10" Bag
680942 8" x 12" Bag
680983 127 % 16" Bag
681023 18" x 18" Bag
Pink Poly Sheet Wrist Strap
30" x 60" x 60 Mil P/N TLB-60
P/N RC-AS-1200 $7.00
$20.00

JOOBOC-07UB412/SE EN Litho in .8 A,



85064,

Section 4
Maintenance

WARNING!

THESE SERVICING INSTRUCTIONS ARE FOR USE BY QUALIFIED PERSONNMNEL ONLY. TO AVOID
ELECTRIC SHOCK, DO NOT PERFORM ANY SERVICING OTHER THAN THAT CONTAINED IN THE
QOPERATING INSTRUCTIONS UNLESS YOU ARE QUALIFIED TO DO §0.

4-1. iINTRODUCTION

4-2. This section of the manual contains maintenance
information, performance tests, hardware calibration
procedures, and troubleshooting procedures, Hardware
calibration Intervals may be determined by the user
according to the accuracy desired (specifications are listed
in Section 1). Software calibration may be performed at
any time and is described in Appendix 7B. Recommended
test equipment is listed in Table 4-1.

4-3. SERVICE INFORMATION
4-4, Each instrument manufactured by the John Fluke
Mig. Co., Inc. is warranted for a period of | year upon
delivery to the original purchaser. The warranty terms are
located at the front of the manual.

4.5, Factory authorized calibration and service for each
Fluke product are available at various worldwide
locations. A complete list of domestic service centers is
located in Section 7 of the manual. Shipping information
is given in Section 2. When requested, an estimate is
provided before any work begins on instruments that are
beyond the warranty period.

4-8, GENERAL MAINTENANCE
4-7. Top and Bottom Cover Removal and
instatlation

WARNING

LINE VYOLTAGE IS PRESENT ON THE
POWER SUPPLY BOCARD WHENEVER THE
POWER CORD iS5 CONNECTED. TO AVOID
SHOCK HAZARD, DO NOT TQUCH POWER
SUPPLY COMPONENTS.

www.valuetronics.com

4-8. Each cover is secured with six screws. When
replacing a cover, install the rear center (pivot) screw first.

4-9. Line Vollage Seleciion

4-10. Input line voltage can be set for 100V ac, 120V ac,
220V ac or 240V ac. This selection must be made, or
verified, before the multimeter is initially turned on.
Proceed as follows:

CAUTION

i Calibration mode Is on, Input power must
not be cycled on or off. Belore cycling power
off, verify that the AVG/{CAL) annunciator is
not flashing. Before cycling power on, check
that the rear panel Calibration Switch s off.

1. Push the POWER control to OFF, disconnect
the line cord and remove the multimeter top cover.

2. The Line Voltage Selection switches are located
in the left front of the instrument, just behind the
main power control. Referring to Figure 4-1, set
these two switches to indicate the desired line
voltage (dot/switch pattern).

3. Verify instailation of the line power fuse
required by the selected line voltage. Refer to Fuse
Replacement.

4-11. Fuse Replacement
4-12.  The line fuse can be replaced using the following
procedure:

1. On the multimeter front panel, push the
POWER switch to OFF {ouf).

2. Disconnect the line power cord.
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Table 4-1. Test Equipment

NOMENCLATURE

PEINIMUM USE SPECIFICATIONS

RECOMMENDED EQUIPMENT

AC Calibration System

Thermal Transfer Standard

True-BME Differential
Volimeter

Hatio Transformer

DC Source

Null Detector
Reference Divider
Keklvin-Varley Divider
Standard Cell Enclosure
Oscliloscopa

Digital Muitimeter

Terminating Load

Adapter

Attenuator

T-Adapter
Extender Card

Bus Monitor

Static Controller

Low EMF, Shielded Connector Cables

Voltage Range: $-1000V ac
Frequency Range: 20 Hz-1 MHz
Accuracy: Refer to Table 4-4.

Refer to Accuracy
Table 4-4.

Within 90 Day
Calibration

1 ppm or better

High Short-Term Stability
Range: 0-1100V

10 @V Full-Scale Resolution

+.601% Division Accuracy

Lingarity: +.1 ppm of Input
Guildline g1

General Purpose with 10 MQ Probe

Voltage Accuracy, .01%
Input Impedance: 1000 MQ

Copper Spada Lug Connectors
BNC, 56-Ohm
Feed Through

BMNC to Double
Banana Plugs

8NC, 50-Ohm,
2 Watt, 20 dB

CBNC T

Fiuke Model 5200A with
Fiuke Modet 5215A or
with Fiuke Mode! 52054

Fluke Modsi 5408
Fiuke Mode! 9318

ESI DT72A
Fluke Model 335D+

Fluke Model 3350*
Fluke Model 750A*
Fiuke Model 720A%
Guildline 9152 (R}
Tekironix 465
Fiuke Model 8800A

Fluke Y3103
Fluke Y3108
Fluke Y2102

Fiuke Y9106
Fluke P/N 820170

Fluke Model MIS-7013k
Fluke Model MIS-7190K

*Fluke Model 5440A may be sub-
stituted for this equipment.

AS REQUIRED BY INSTALLED OPTIONS

Current Calibrator
with 200 k{2 Resistor

Standard Resistors

Terminating Load

Accuracy: +.02%
+.01%

100} at 30 ppm; 1000, 1.6 k£, 10 k),
100 kO, 250 k0, 1 MD), 4 M) at
10 pp, 10 MG at 50 ppm; 100 MO
at 100 ppm

1 MO 210% 1.22 uF
Nonpolarized Load.

Fluke Model 382A

ESI SR-1010
£81 SR-1050

4-2

www.valuetronics.com




8506A

T |

\\IJ/ 4 @
[oere
oy [N
\M; . mmwuew lie @ ~ sz nswen)
Mn..u,w w m | R B

s /
S | N : N |

A

® ReD
) WHITE

o
I3
=
[
o=
A
©
]
=
o
o
-
Q2
3
=
o]
od
o
Q
]
=
O
«r
™

83
51

Figure 4-1. Power Supply Setlings

www.valuetronics.com



8506A

4-15, Module Removal
4-16. Use the following procedure for module removal.

3. Locate the line fuse on the rear panel heat sink,

4. Identify the selected line voltage and replace the
fuse with one having the appropriate ratings: 1. Push the POWER control to OFF and

. disconnect the line cord from the multimeter.
MDL /2 (for 100 or 120V ac line)

MDL i/4 (for 220 or 240V ac line) 2. Remove the multimeter {op cover.

3. Disengage the two sliding clips securing the

5. Reconnect the line power cord. module to be removed.

6. Push the POWER switch to ON. 4. If the Thermal True-RMS Converter is being
removed, disconnect the cable connector at the
right side chassis.

CAUTION 5. Grasp the module at both ends and pull up. Use
an end-to-end rocking motion to help free the
module from the connector.

4-13. ‘Module Instaliation

Installation or removal of 2 module with the
POWER swiich ON can cause damage to
sensitive clreultry. To avoid this kind of

4-17. Module Disassembly and Reassembly
damage, push the POWER swilch to off before

4-18. Avoid using excessive force with the following

installing or removing a module. procedure.
-4«14. i}se the following procedure for module 1. Pop open the lid on the module by using the
instaliation: indentations at either end and lifting up. Hinge the

1. Push the POWER Control to OFF and
disconnect the line cord.

2. Remove the top cover.

NOTE

The first four module slots (A, B, C, D) are
reserved for signal conditioning modules. the
Thermal True-RMS Converter requires slots
Cand D. The DC Signal Conditioner can be
installed in slot A. The remaining Siot (B)can
be used for either the Ohms Converter (Option
02A4) or the Current Shurts (Option G3). The
Isolater must be installed in slot K. Refer to
Section 8 for a complete listing of preferred
and permissible slots for all modules.

3. With the correct slot chosen, slide the module
down between the module guides.

4. Press the module firmly into place.

5. Open the hinged module top. Verify that the
leafl spring (attached to one half of the module
shicld) is resting firmly over the flange of the
opposite half of the module shield.

6. For the Thermal True-RMS Converter, attach
the cable connector to the jack on the Front/Rear
Switch Assembly. This jack is accessible through a
hole in the center of the right side chassis.

hd back.

2. Orient the module with one of the guides up.

3. Pressdown ontheend ofthe case half above the
words OPEN while pulling up lightly on the lip of
the module guide. Shightly separate this end. Repeat
this step for the other end.

4. Open the tbp of the module. The bottom catch
automatically comes apart,

5. Press down on the top of the peb while pulling
out to free the peb from the case half,

6. To reassemble the module, insert the pcb in the
bottom half of the case and lightly press down on
the top to snap it in place.

7. Ensuring that the spring shield connection is
not caught behind the pcb, align the bottom center
catch of the case halves and verify that the shield at
either end fit together properly.

8. Close the two halves together, snapping the
module guides closed. -

9. Using a small screwdriver or similar tool, lift
and position the leaf spring, attached io one half of
the module shieid, so that it rests firmly over the
flange of the opposite half of the module shield.

7. Close the module top and secure the module in

position by engaging the two sliding clips. 4-19. Calibration Memory Replacement

4-20, Use the following procedure when replacing the

8. Install the top cover. Calibration Memory chip:

4-4
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i. First ensure that the rear panel Calibration
Switch is off, then push the POWER button to OFF
and remove the line power cord.

2. Remove the top cover, then remove and
disassemble the Controller module.

3. Install {or replace} the Calibration Memory
chip {U20 on the Controller PCB).

4. Reassembly and install the Controller module,
then replace the top cover.

5. Verify again that the Calibration Switch is off,
then reconnect the line power cord and push the
POWER button to ON.

6. Refer to Appendix 7B for Calibration Memory
programming instructions,

4-21. Front Panel PCE Removal
4-22.  Use the following procedure to remove the Front
Panel PCH: '

I. Note the position of any LEDs needing
replacement. Push the POWER control to OFF
and remove the line cord.

2. Remove the muliimeter top cover {siX screws).
3. Remove the front panel bezel. Press down on
the bezel center top and pull out.

4. Remove the five screws securing the Front
Panel PCB. Unplug this pch by alternately pulling
up gently on its upper corners, Once disconnected,
work the pcb forward to clear the power push
button, then retract it through the front opening.

3. If necessary, replace any defective LEDs.

6. Replace the Front Panel PCB and the bezel in
the reverse order.

4-23. Power Supply PCB Assembly Removal
4-24. Remove the Power Supply PCB Assembly using
the following procedure:

I.  Push the POWER button to OFF and remove
the line power cord from the multimeter.

2. Remove the three buttonhead screws attaching
the Power Supply to the rear panel. As seen from
the rear, one of these screws is found along the
Power Supply left edge; the other two secure both
the feet and the Power Supply right edge.

www.valuetronics.com
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3. Pulling from the rear, retract the Power Supply
PCB with a gentle rocking motion. Once
disconnected from the card edge connector at the
front, the peb slides straight back.

4. Replace the Power Supply PCB by reversing
the steps above. The left center buttonhead screw
also serves as a ground connection between the
Power Supply and the muliimeter chassis. Tighten
this screw securely.

4.25. Power Supply Interconnect Assembly
Removal

4-26. Remove the Power Supply Interconnect
Assembly using the following procedure:

1. Remove the Front Panel and Power Supply.

2. Remove the three screws securing the Power
Supply Interconnect Assembly to the framework.

3. Disconnect the card edge connector of the pcb
from the Motherboard connector, Lift the pcb out
through the front framework.

4. Reassemble in the reverse order.

4-27. Front/Rear Swilch Assembly

4-28. REMOVAL

4-29. Use the following procedure to remove the
Front/Rear Switch Assembly:

I. Push the POWER control to OFF and remove
the line cord from the multimeter.

2. Remove the multimeter top cover.

NOTE

As seen from the front, the Front/Rear
Switch Assembly is housed in the right side
chassis. Although the Front/ Rear Switch
Assembly is mechanically secured to the
vertically aligned rear panel, it is electrically
connected 1o the horizontally aligned
Motherboard PCB. Removal and
replacement of the Front]/Rear Switch
Assembly each require unique procedures.

3. At the front panel right side, pull on the three
selector buitons until they disconnect from the
Front/ Rear Switch Assembly.

4. Remove the three buttonhead screws securing
the Front/Rear Switch Assembly to the rear panel.
Identify two of these screws as also attaching two of
the rear panel feet,

5. Next, remove the three screws securing the
assembly front-to-back along the right side.

4-5
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6. The assernbly must now be disengaged from the
Motherboard POB edge connector, Viewing the
multimeter from the {ront, locate & slot in the
chassis behund the Front Panel PCB (upper right
side). A tab onthe Front/ Rear Switch PCBextends
threugh this slot. Pry upward on this peb tab to
disengage the Front/Rear Switch Assembly from
its Motherboard connector.

7. Once disconnected, the Front/Rear Switch
Assembly can be withdrawn straight baci,

4-30. INSTALLATION

4-31.

Use the following procedure to imstall the

Front/Rear Switch Assembly:

i. Installation requires that the assembly be
positioned in the rear panel siot and slid forward.
The peb tab mentioned above must be inserted far
enough into the {ront chassis slot so that the
assembly rests flush against the rear panel

2. The Front/Rear Switch Assembly is now
gligned with the Motherboard edge connector.
Push the assembly into this connector by
simultaneously pressing on the center of the
Front/Rear Switch PCEB (through an access hole in
the middie of the right side chassis) and on the pcb
tab.

3. Replace the three side screws and the three rear
panei buttonhead screws {with feet).

4. Onthe Front Panel right side, inserteach of the
three selector buttens through slots in the front
panel and in the right side chassis. Align each
button with the appropriate switch and press into
place. The three selector buttons must be
configured as follows:

a. EXT GD IN: top
b, 4T GHMSE IN: middle

c. REAR INPUT IN: bottom

4-32. BMotherbosrd PCB Removal

4-33.

Bemove the Motherboard PCB using the

following procedure:

4-5

i, Push the POWER bution to OFF and
disconnect the line cord from the multimeter.

T

Remove the top and boitom covers.

3. Remove all modules, the Front Panel PCR, the
Power Supply PCB, the Front/Rear Switch
Assemnbly. and the Power Supply Interconnect
Assembly.
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4. Remove the shield covering the botiom of the
Motherboard. Remowve the eight securing screws
{accessed from the bottom) and the two top screws
{accessed through holes in the center partition). The
shield then slips off.

5. As seen from the top, unplug the SCAN ADV
and TRIGGEER connectors from the right rear
corner of the Motherboard.

6. Remove the eight screws securing the
Motherboard PCB (four each accessed from top
and bottom).

7. Remove the front handle-frame assembly.
Remove the three screws attaching each handle.
Note that the longest screws must occupy the center
holes during reassembly.

8. Pull off the {ront handle-frame assembly.

9. The Motherboard PCB is now disconnected
and can be removed.

4. Replace the Motherboard PCB and
reassembie the multimeter in reverse order.

4-34. Cleaning Instructions
4-35.  The multimeter can be cleaned using the following
procedure:

I. Push the POWER button to OFF and
disconnect the line cord from the multimeter,

2. Remove the top and bottom covers from the
instrument.

3. Disconnect the modules from the Motherboard
and remove them from the mstrument.

4. Clean the interior using low pressure clean, dry
air or a vacuum cleaner.

5. Clean the Front Panel and exterior surfaces
with anhydrous ethyl alcohol or a seft cloth
dampened with a miid solution of detergent and
witer,

6. Replace the modules and covers if access to the
Instrument interior is no longer required,

4-36. PERFORMANCE TEST

4-37. introduction

4-38. The following paragraphs contain a performance
verification test which compares the operation of the
instrument to the specifications in Section 1 of this
manuat. The test may be used to verify calibration of the
equipment between scheduled calibration periods or as an
aid in troubleshooting. The multimeter is referred to as



unit under test (UUT). The test equipment required for
the Performance Test is listed in Tabie 4-1. If the
recommended eguipment Is not available, replacements
with equivaient specifications mav be substituted.

4-2% [If the instrument does not meet the specifications
listed in the Performance Test, either software or
hardware calibration or corrective maintenance should
be performed, as determuned by the symptoms, The test
should be performed when the ambient temperature is
berween 18% and 28° Celsius and the relative humidity is
less than 75%.

4-£0. DC Performance Test
4-41. LOW RANGE DC VOLTAGE TESTS
4-42.  Perform the Low Range Tests as follows:

f. Connect the equipment shown with solid lines
in Figure 4-2. Do not connect the UUT at this time.

2. Verify that test equipment used in Figure 4-2 is
operating properly and that respective warmup
periods have been observed.

N
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3. Onthe UUT, verify that the specified two-hour
warm-up period has elapsed.

4, Omn the UUT, ensure that the VDX and AUTO
annunciators are on, and that the SAMPLE
annunciator flashes at approximately cight times
per second (32 samples per reading). All other
annunciators should be dark.

5. Set the Voltage Divider controls for one-tenth
the standard cell certified value. Adjust the DC
Voltage Standard output for a null on the null
meter. (Note: This will be approximaitely 11V),

6. At the Voltage Divider output terminals,
disconnect the existing leads and connect the UUT
as shown with the broken lines in Figure 4-2.

7. Refer to Table 4-2. Without changing the DC
Voltage Standard output setting, perform the six
checks listed. For each check, set the specified
Voltage Divider output, select the listed UUT range
manually, and verify a UUT reading with the
tolerances iisted.

8. At the DC Voblage Standard, reverse the

output leads. Now repeat step 7, and check for
negative UUT readings with the listed tolerances,

Table 4-2. Low Range DC Voliage Tests

RANGE DIVIDER UUT READING
SETTING LOW HIGH
100 mv | .0010000 | +8.9957 (-3} -+10.0043 (-3}
100 mv | .0100000 |+89.9935 (-3} +100.0065 (-3}
v 0100000 { +.089980 +.100010
1A% 000000 | 4899977 +1.000023
10V 1000000 +.99991 +1.00009
10V 1.0000000| -+9.9690882 +10.00018

Figure 4-2. Connections for Low Range DC Vollage Tests
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4-43. HIGH RANGE DC VOLTAGE TESTS
4-44. Perform the High Range Test as follows:

I.  Connect test equipment and the UUT asshown
in Figure 4-3.

2. Onthe UUT, verify that the specified two-hour
warm-up period has expired. Also verify that the
test equipment 13 operating properly and that
required warm-up periods have expired.

3. The UUT must be set for de volts (V DC), 100V
manual range, and SAMPLE setting 5 (SAMPLE

4.7
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Figure 4-3, Connections for High Range DC Voltage Tests

annunciator flashes approximately eight times per
second). All other features on the UUT must be in
the power-up configuration.

4,  On the Reference Divider, set the Standard Cell
voliage controls to the standard cell certified value,
Set both the input and output controls to 10 volts.

5. On the DC Voltage Standard, set the output
controls for 10 volis. Next adjust this output for a
null reading on the null meter,

6. Onthe UUT, verify a reading between +9.9990
and +10.0010.

7. On the Reference Divider, set the input and
output controls to 100 volts.

8. On the DC Voltage Standard, set the output
controls for 100 volts. Next, adjust this output fora
null reading on the null meter.

9. On the UUT, verify a reading between
+99.9974 and +100.0026.

i3, On the UUT, manually select 1000V range,

11. On the UUT, verify a reading between
-+99.990 and +100.010.

12.  On the Reference Divider, set the input and
cutput controls to 1000 volts,

13, Onthe DC Voltage Standard, set the output to
approximately 1000V, Next adjust this cutput fora
null reading on the null meter,

14. On the UUT, verify a reading between
+996,974 and +1000,026,

4-8
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15. Set the DC Voliage Standard to standby,

16. Reverse the leads at the DC Voltage Standard
and at the Standard Cell terminals, In sequence, set
the DC Voltage Standard output to 10 volts, and
return this instrument to operate.

17 On the UUT, manually select the [0V range.

18. Now repeat steps 4 through 15, verifying
negative readings on the UUT.

4-45  AUTORANGING TEST
4-46, Test the UUT auroramging feature using the
following procedure:

1. Onthe UUT, select V DC function and AUTG
range.

2. Connect the DC Voltage Standard output
directly to the UUT input.

3. Vary the DC Voltage Standard ocutput,
checking that the UUT autoranges up and down at
the points listed m Table 4-3. These points are
approximate and are determined without
application of software calibration factors.

Yabie 4-3. Autoranging

UPRANGE DOWNRANGE
RANGE POINT POINT
DC VOLTS
100 my 200 mV NA
v 2.0V ATV
10v 20V 1.7V
100V 128V 12v
1000V NA 120V
AC VOLTS
100 mv 125,000 mV NA
300 mV 400.000 mV 110 mv
v 1.25000¥ 0.362V
3V 4,000V 1.4V
10V 12.50000V 3.5V
30V 40,0600V 11V
100V 125.000V 36,0V
500V NA 1oV

4-47. DC EXTERNAL REFERENCE TEST
4-48, Test the DC four-wire irue ratio, using the

following procedure:

I. Connect test eguipment and the UUT as
illustrated in Figure 4-4,

2. Onthe UUT, select V DC function and AUTO

range.
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Figure 4-4. DC External Reference Test

3. On the DC Voltage Standard, set the output
controls for +11.6000 volis,

4 On the Voltage Divider, set the controls for
999999

5. On the UUT, push and hold the EXT REF
buiton. Verify a reading of +9.99980 to -+10.00020
while this button is held depressed,

6. Release the EXT REF push buttononthe UUT
{(EXT annunciator on). The UUT now computes
and displays the ratio (Vin/Vref), Verify that this
reading is between 0.999960 and 1.000040.

7. On the Voltage Divider, set the controls to
0.10000006.

8. Verify that the UUT reads between 99.9950 (-3)
and 100.0050 (-3).

9. Pushandreleasethe EXT REF button to toggie
the UUT out of External Reference mode (EXT
annunciator goes off).

[0. Remove the test eguipment connections. This
step completes the Performance Test procedures.

4-49, Thermal True-RMS Converter Performance
Test

4-50. The following test equipment is required for the
Performance Test of the Thermal True-RMS Converter;

www.valuetronics.com
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1. A 540B Thermal Tramsfer Standard with
corrections data.

2. A 5200A AC Standard and a 333D DC
sStandard (both on 90 day calibration cycles).

3. A flatness verified 20 dB attenuator with a
proper 50 ohm load.

4. A 1 ppm Ratio Transformer.

4-51. Before starting the Performance Test, verify that
the ambient temperature is 23 +2°C, the relative
humidity is <70%, and the instrument has completed the
warm-up period of two hours. Remember that the’
characterized voltage test must be readiusted whenever
the frequency is changed.

4-52. Perform the test with the high accuracy mode
selected. H the voltage or frequency output of the source is
changed, aliow the source to settie before taking a reading
for record. This can be accomplished by waiting for the
first update of the UUT display.

453, Compiete the UUT Performance Test using the

following procedure:

I, Connect the 52604, 335D, and the 540Bfor DC
to AC Transfer Measurements as shown in Figure
4.5,

2. Set the DC Standard for the output listed in
Table 4-4.

3. Setthe 540B to the range listed in Table 4-4 and
in the DC Transfer mode. Adjust the 5408 to obtain
a null indication on the meter.

4, Reverse the DC input leads to the 540B and
adjust the null to compensate for positive and
negative turnover.

5. Select the 5200A output Hsted in Table 4-4.

6. Switch the 540B to the AC Transfer mode and
adjust the 5200A output to obtain a null indication
on the 340B.

7. Record the output setting on the 5200A for
future usage.

8. Repeat steps | through 7 for all points listed in
Table 4-4.

9. Connect the 5200A output terminals to the
inpui of the Ratio Transformer and connect the
output of the Ratio Transformer to the input
terminals of the UUT as shown in Figure 4-6.

4-9
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5408 THERMAL 52004 AC STANDARD
3350 DC VOLTAGE TRANSFER STANDARD
STANDARD |
%
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52004 SELECT:

VOLTAGE: Per Procedure

YOLTAGE RANGE: Per Procedure

FREQUENCY: Per Procedure

SENSE: External {straps removed)

PHASE LOCK: Off

INPUT POWER: Connect to same source as other equipment

5408 SELECT:

MODE: Per Procedure

RANGE: Per Procedure

POWER: On

SENSITIVITY: Adjust for null per procedure .

REFERENCE ADJUST: Use for nuil adjustment in conjunction with sensitivity

SENSITIVITY TEST: OFR

GALV: Lock and Momentary during null adjustment and Oper when changing Ranges or Modes

3350 SELECT:

VOLTAGE: Per Procedure

YOLTAGE RANGE: Per Procedure

TRIP: 1000

CURRENT LIMIT: Fully clockwise

SENSITIVITY: | output monitor

INPUT MODE: TVM

INPUT POWER: Connect to same source as other equipment

4-10

Figure 4-5. Equipment Sel-Up A
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Table 4-4. Characterization Polnts
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!
5400 59004 ;gggﬁ; 52004 FREQGUENCY (Hz)
HGE | RANGE
ﬁﬁ( *% @ WOLT- 20 th 10k 20k 50k 100k 200k

BV Y 380 my 380 mv 380 my” 330 mv 380 my
001%™ 0.005%"~ 0.005%"" 0.0196™

v W 1.1V 10 MV 10 mye F 110 mY *** {110 my* *#*¥
Q.01%*” 0.005%" 0.005%™ | 0.01%*

1V iV 1Y 1Y TV v v
0.01%" 0.005%" 0.005%"" 0.01%

8Y 0V 3.8v 3.0V 3.0V aev 3.9v*
0.01%"~ 0.005%" 0.005%"" 0.01%"

10V 1oV oV 10V 10V 1oV 10v*
0.01%** 0.005%~ 0.005%%* 0.01%"

50V 10V 3sv 35Y 35V 35V 35V 35V
0.01%™ 0.005%" 0.005%"* 0.01%"" 0.05%"*

100V 100V 160V 100y 100V 100V 100V 100V
0.01%"* 0.005%*" 0.005%*~ 0.01%*" 0.05%**
300V 1000V 300V 300V 300V 300V

0.01%™" 0.005%"* : 0.005%""

All aceuracy tolerances are plus or minus (). The 540B must be characterized by a standards lab to support these
accuracy tolerances.
*Characterized points also used in the Calibration Procedure.
**Agecuracy requirement for voltage at frequency points.
**%110 mV levels are established using the 5408 and other equipment as detaiied on the performance test.
**ixThe required ranges, frequencies and uncertainties are detailed below. All 540B characterizations need to be
performed at full range only.

5408 UNCERTAINTY OF CORRECTION ()
RANGE 500 Hz 16 kifz 20 kHz 50 kHz 100 kHz 200 kHz
0.5V 0.005% - 0.005% .01 - -
1V 0.005% - 0.005% 0.01% - -
5y 0.005% - 0.005% 0.01% - -
0y 0.005% - 0.005% 0.019% - .
ny 0.005% - 0.005% 0.01% - 0.05%
100V 0.005% - 0.005% 0.01% (.05% .
300V 0.605% £.005% - - . -

10, Using the 5200A settings recorded i step 7
above, check the first two voltage/frequency
combinations (20 Hz and 1 kHz}in Table 4-5 forthe
stated tolerances. Record the displayed reading on
the UUT for | kHz

11. Complete the Low Frequency Attenuator
Accuracy Test (described under Calibration).

12. Counect the 5200A, 5408, and the flatness
verified 20 dB attenuator as shown in Figure 4-7,

13, Adjust the 5200A output {at | kHz) for the
reading recovded on the UUT display instep 18 and

www.valuetronics.com

adjust the 540B for a null indication. Note the
3206A output setting. Do not adjust the 540B
controls until steps 14 and 15 have been completed.

14, While maintaining a null on the 540B by
adjusting the 3200A output, check the last three
voltage/frequency combinations in Table 4-5 for
the stated tolerances.

I5. Return the 5200A output level (at I kHz) to
the setting noted in step 13 and check for
repeatability, Verify that the 5408 is within 0.002%

4-11
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of null. If this verification cannot be made, repeat 18. Connect the 5200A/5205A {5215A)

steps 13 through 15. combination to the UUT input terminals as shown
in Figure 4-9,

16. Connect the 5200A to the UUT input

terminals as shown in Figure 4-8. _

[9. Using the 5200A/5205A (5215) settings

recorded in step 7 above, check the

voltage/frequency combinations in Table 4-15 for

the stated tolerances.

17. Using the 5200A settings recorded in step 7
above, check the voltage/{reguency combinations
in Tables 4-6 through 4-14 for the stated tolerances.

5200A AC STANDARD BATIO TRANSFORMER uuT
o i i S W
O 00 0O O
LoLow LoL g
U o0 O Ooo -7 g § O O
® 0000 ©
Y YE i i
5200A SELECT:
YOLTAGE: Per Procedure
YOLTAGE RANGE: Per Procedurs
FREQUERNCY: Per Procedure
SENSE: txternal (straps instalied)
PHASE LOCHK: Off
INPUT POWER: Connect to same source as UUT
RATIC TRANSFORMER SELECT:
DIAL SETTINGS: Per Procedure
UUT SELECT:
VOLTAGE RANGE: Per Procedure
SENSE: Two terminal {sefector out)
MODE: Per Procedure
INPUT POWER: Connect {0 same scurce as the 5200A
CONNECTIONS: All other instruments or |IEEE cable connections must be removed
Figure 4-6. Equipment Sel-Up B
Table 4-5. 110 mV Tesis
RANGE: 100 mV
FREQUENCY
{Hz) MINIMUM NOMINAL MAXIMURM
20 109.812 (-3} 110.000 (-3} 110.088 (-3}
1k 109.967 {-3} 110.000 (-3) 110.033 (-3}
20k 109.967 (-3} 110.000 (-3) 110.033 (-3)
50k 109.934 (-3} 110.000 (-3) 110.066 (-3)
1M 106.150 (-3} 110.000 (-3) 113.850 (-3)

4-12
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5200A uuT
[ OO WA S S PO &

G000

Lo Lo L

68S 0 {7 _JATTENUATOR]s00] 20 ©
© 0000 L | p

5200A SELECT:

YOLTAGE: Per Procedure

YOLTAGE RANGE: Per Procedure

FREQUERNCY: Per Procedure

SENSE: External (straps installed)

INPUT POWEHR: Connect to same source as UUT

PHASE LOCK: Off

CONNECTIONS: All other instruments or IEEE cabie connections must be removed

5408 SELECT:

RMODE: AC Transfer

RANGE: Per Procedure

POWER: On

SENSITIVITY: Adjust for null per procedure

REFERENCE ADJUST: Use for null adjustment in conjunction with sensitivity

SENSITIVITY TEST: OPR

GALY: Lock and Momentary during null adjustment and Oper when changing Ranges or Modes

BUT SELECT:

YOLTAGE RANGE: Per Procedure

SENSE: Ohms Selector in (4T}

MODE: Per Procedure _

INPUT POWER: Connect to same source as the 5200A

CONNECTIONS: All other instruments or IEEE cable connections must be removed

20db ATTERUATOR:
Requires Fiatness Verification

Figure 4-7. Equipment Set-Up C
4-13
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5200A uuT
CCLEC EC ¢ -
66060 O
[ ISR R P N
COo0 0 @) = o e =g O
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Guardg | Q=0 {LO ©
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¥
5200A SELECT:
VOLTAGE: Per Procedure
VYOLTAGE RANGE: Per Procedure
FREQUENCY: Per Procedure
SENSE: Exiernal (straps installed)
PHASE LOCK; Off
INPUT POWER: Connect 10 same source as UUT, not through 5205A
CONNECTIONS: All other instrument or IEEE cable conneciors must be removed
UUT SELECT:
YOLTAGE RANGE: Per Procedure
SENSE: Ohms Selector in (4T)
MODE: Per Procedure
INPUT POWER: Connect to same source as 5200A
CONNECTIONS: All other instrument or IEEE cable connections must be removed
GUARD: internal
Figure 4-8. Equipment Sei-Up D
Table 4-8. 390 mV on the 300 mVY Range Tests
Range: 300 mVy
FREQUENCY
{Hz} MINIMUM NOMINAL MAXIMUM
20 388.688 {-3) 380.000 -3) 386.312 (-3
1k 380.838 (-3} 380.000 (-3) 380.082 (-3}
20k 389.838 (-3) 390.000 {-3) 390.062 (-3)
50k 389.766 (-3) 380.000 (-3) 390.234 (-3}
M 368,700 (-3) 380.000 (-3} 383.300 (-3)

4-14
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Table 4-7. 380 mV on the IV Range Tesis

FREQUENCY RANGE: 3V
(Hz} MINIURM NOMINAL MAXIRMUM
20 38954 39000 39046
1k 28979 38000 39021
20k 38079 38000 30087
50k 38062 39000 39038
1M 37620 36000 40380

Table 4-8. 1¥ on the 1Y Range Testis

FREQUENCY RANGE: 1V
(Hz) MINIMUM NOMINAL MAYXIMUM
20 99920 1.00000 1.06080
1k 90984 1.06000 1.00016
20k 85984 1.00000 1.00016
50k 89940 1.00000 1.00060
1M 96500 1.00000 1.03500

Table 4-9. 3.9Y on the 3V Range Tests

FREQUENCY RANGE: 3V
{Hz} RAINT ML NOMINAL MAXIMUR
20 3.69688 3.90000 3.80312
1k 4.89938 3.80000 3.90062
20k 3.89938 3.90000 3.90062
50k 3.89766 3.90000 3.90234
M 3.66700 2.80000 3.93300

Table 4-10. 3.9V on the 30V Range Tesis

{Hz) MINIUM NOMINAL MAXIMUM
20 3.8854 3.9000 3.9046
1k 3.8979 3.9000 3.8021

20k 3.8879 3.9000 3.9021

B0k 3.8962 3.8000 3.8038
1M 3.4305 3.8000 4.3665

Table 4-11. 10V on the 10V Range Tesls

EREQUENGY RANGE: 30V
(Hz} MINIMURM NOMINAL MAXIMUM
20 5.9920 16.0000 10.0080
1k 9.9984 10.0000 10.0016
20k 9.9984 10.0000 10.0016
50k 5.9540 10.0000 10.0060
™M 5.6500 10.0060 10.3500

4-15
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52004
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CHASSISE o
oo

[ |
-y -
i
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N Log : 0 0
e Lk o -~ o]
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5200A/5205A (5215A) SELECT:

YOLTAGE: Per Procedure

YOLTAGE RANGE: 1000V

FREQUENCY: Per Procedure

SENSE: Internal (straps removed)

PHASE LOCK: Off

INPUT POWER: Connect 5205A (5215A}) and UUT to same source. Connect 5200A through 52054
CONNECTIONS: IEEE cable may be connectad provided controller chassis is connected to 5200A chassis.
Al other instrument connections must be removed

LUUT SELECT:

VOLTAGE RANGE: Per Procedure

SENSE: Ohms Selector in (4T)

MODE: Per Procedure

INPUT POWER: Connect to same source as 5205A

CONNECTIONS: |IEEE cable may be connected provided controlier chassis is connected to 5200A chassis.
All other instrument connections must be removed

GUARD: Internal

Figure 4-9. Equipment Set-Up E

Table 4-12, 358Y on the 30V Range Tesis

FREQUENCY RANGE: 30V
(Hz) MINIMUM NOMINAL MAXIMUM
20 34.9720 35.0000 35.0280
1k 34.9944 35.0000 35.0056
20k 34.9944 35.0000 35.0056
50k 34.9790 35.0000 35.0210
200k 34.8250 35.0000 35.1750

Table 4-13. 100V on the 100V Range Tesis

FREQUENGY RANGE: 100V
(Hz) MINIMUM NOMINAL MAXIMUM
YW R X YE W
20 - 100.000 100.080
1k 99,984 100.000 100.016
20k 99.984 100.000 100.016
50k 99.940 100.000 100.060
100k 99.800 100.000 100.200

4-16
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Table 4-14. 100V on the 5300V Range Tests

{Hz} MIMERLIN MOMINAL MAXIBMUM
20 89885 100.600 100,105
Tk : 94,950 104.000 100.041
20k 99,950 100.0600 100.041
50k 99.915 100.000 100.085
100k a9.775 100.000 100.225

Table 4-15, 300V on the 500V Range Tesis
FREQUENCY RAMNGE: 500V

{Hz} BAENIMUIM NOBMINAL REAMIMUIM
20 299.745 300.000 300.255
ik 289.937 300.000 300.063
10k 289,937 300.000 300.083

4-54. CALIBRATION ADJUSTMENTS

NOTE

The standards called out in the following
procedure are required to meet the published
accuracy specifications. If published accuracy
is not required for a particular function {e.g.
resistance, de current, etc), standards with a

lower rated accuracy may be used.

4-55, introduction

4-56, Calibration of the UUT is carried out on three
levels. The first level consists of an accuracy check using
the Performance Test. The Performance Test should be
used to check the UUT for calibration every 90 days or 1
year, as required toc meet the applicable accuracy
specifications. The Performance Test should also be used
to check the UUT for calibration after any repairs are
made to the instrument. The second level invelves
software.calibration and can be performed at any time.
Applicable procedures are described in Appendix 7B. The
third leve! involves hardware calibration and is described
in the foliowing paragraphs. Power supply adjusiments
are shown in Figure 4-1. Adjustments and test points are
accessible on the top edge of the pcb by opening the
hinged module top. For any level of calibration, the
ambient temperature should be 23°C £ 2°C and the
relative humidity should be less than 75%. Refer to Table
4-1 for the recommended test equipment.

4-57. Initial Procedure

4-88. With the power switch set to OFF, replace the
Isolator with the Bus Interconnect and Monitor Board,
MIS-7013K. Set the power switch to ON and allow the
insfrument to warm-up for at least two hours before
continuing with the calibration adjustment procedures.

www.valuetronics.com

4-59. Power Supply
4-60. Perform the following Power Supply checks and
adjustments. All required test points are available on the
Bus Interconnect and Monitor Board. All adjustments
are found on the Power Supply Board, as illustrated in
Figure 4~1.
CAUTION
The muitimeter can be damaged if used to
check Hs own supply vollage. To aveid this
possibility, do not use the UUT to check DUT
voltages.

I. Connect the test DMM HI input to Vee on the
Bus Interconnect and Monitor Board and the 1O
input to Vss.

2. Adjust R6forareading of 5.05V dc - .05 toset
the logic supply.

3. Transfer the HI DMM input lead to VAZ,

4. Adjust RS for a reading of 5.05V dc £ .05 to set
the analog supply.

5. Verify that the voltages in Table 4-16 arc within
the prescribed limits.

Tabie 4-16. Power Supply Verificatlons

TEST POINTS VOLTAGE RANGE
WD) SUPPLY
HIGH LOW FROM TG
Voo Vs +11.4 +12.6 L.ogic
Vaa Vs -11.4 -12.6 Logic
VAt AR +14.25 +15.75 Anaiog
VAZ AR -14.25 ~15.75 Anaiog
VA3 AR +28.7 +31.7 Analog
VA4 AR -28.7 -31.7 Analog
4-17
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&, Prepare the test DMM to read ac volts.
Connect the HY DMM input lead to LINE on the
Bus Interconnect and Monitor Board (1O to AR).
If the UUT s set for 106V ac or 120V ac operation,
verify a voltage reading of 13 to 17V ac. With 220V
ac or 240V ac operation, verify a voltage beiween
6.5V ac and 8.5V ac.

7. Onthe UUT, push the POWER button to OFF,
remove all test leads and the Bus Interconnect and
Monitor Bodrd, and replace the Isolator,

8. Reapply power to the UUT.

4-81, BT Calibration Procedure

4-62. There are two methods of performing dc
calibration on the UUT. The first method uses the
Czlibration Memory to store separate correction factors
for each range and function and is explained later in this
marnual. The second method does not use the Calibration
Memory and is dealt with in this section. The following
preliminary steps are required to ensure that no zero or
calibration correction factors are in effect during dc
calibration:

i, Select ¥ DC function and 180 m'V range.

2. Klide the rear panel Calibration Switch to the
ON position and verify that the AVG/(CAL)
annunciator is flashing,

3, Toggle the ZERO V DC/OHMS bution so that
the ZERO annunciator goes dark.

4. For each range, push STGRE (CAL CORJ},
This operation disables the software calibration
correction factors for VDC function.

4-63.  Ensure that the selectors on the front panel (right)
are positioned as follows:

I. Guard Sclector - disengaged (out - internal
guard)

2. Ohms Selector - engaged (in - 4T)

3. Rear foput Selector - disengaged (out - fromt
mput)

4-84, DC SIGNAL CONDITIONER ADJUST-
MENTS

4-65.  All adjustments in the following procedure are on
the DC Signal Conditioner.

I. Select dcvolts, 100 mV range, slow filter{toggle
FILTER untd the FILTER annunciator lights),

4-18
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sample 7 {toggle SAMPLE until the SAMPLE
annunciator flashes slowly), Calibration switch ON
(AVG/CAL anpunciator flashes). and ¥ 3 /Ohms
Zero off (ZERO annunciator off).

2. Place a short across the VOLTS
INPUT/OHMS SENSE HI and LO terminals,

3. Agdjust R53 for a UUT reading of 0.0600 &=
0602 (-3).

4. Remove the short from the input terminals,
Place a t megohm resistor in paraliel witha0.22 uF
capacitor acrass YOLTS INPUT/OHMS SENSE
HI and LO terminals.

5. Adjust R32 for a UUT reading of 0.0000 &
0030 (-3).

6. Repeat steps 2 through 5 until both readings are
within range without further adjustment.

4-86. A/D CONVERTER CALIBRATION
PROCEDURES

4-67, Use the following procedure to calibrate the AJ DD
Converter module, All adjustments and test points
mentioned in this procedure are found on the A/D
Converter module, References are found at the top of the
A/D Converter PCB or on the inside of the hinged
module top. Only the hinged module top need be opened
to access these test points and adjustments,

4-68. Thuis paragraph contains the adjustment
procedure for Ro4. This resistor requires adjustment only
if R34 in the tens bit ladder has been replaced during
repair, If no such replacement has been made, proceed to
the next paragraph.

[. Connect a test DMM HI input to TP7, LO
input to TP6.

2. Adjust R1I for a test DMM reading of -7.0000v |
+ 0002V,

3. Remove the test DMM connections.
4. Set the UUT for the 10V range.

5. Using the test connections in Figure 4-2, apply
10. 100000V de te the UUT input terminals.

6. On the UUT, adjust R64 for a reading of
+16.100000 4 .000030.

7. Remove the test connections and proceed with
the following adjustments.



4-69. A/D Zero Adjustment
4-70. Use the following steps to adjust auto zero on the
A/D Converter module:

1. Werify that the 10V range is set on the UUT.
2. Short the UUT input terminals.

3. On the UUT, adjust R& for reading of §.00000
4 .00001.

4-71. Controi Setliing A

4-72. To prepare the DC Voltage Standard for
subsequent tests and adjustments, use the following
procedure:

I. Connect test equipment as shown in Figure 4-2,
Make only the connections shown as solid lines; the
UUT is not connected at this time.

2. Set the Volhage Divider controls at one-tenth
the standard cell certified value (standard cell value
X 0D

3. Adjust the DC Voltage Standard output for a
null on the null meter.

4. Record the dial setting of the DC Voltage
Standard as Control Seiting A, This value is used
later in the A/ D Converter Calibration Procedures.

5. Disconnectthe two leads at the Voltage Divider
output terminais. Connect the UUT as shown in
Figure 4-2 {broken lines).

4-73. A/D Ladder Adjustments
4-74. Use the following procedure when adiusting the
A/D Ladder

I.  Verify that the UUT is set for the 10V range.

2. Set the Voliage Divider controls for a ratio of
1.01066G0.

3. On the UUT, adjust R1 (POS. CAL) for a
reading of +10.10006V = 00001,

4. On the DC Voltage Standard, reverse the de
voltage polarity.

5. On the UUT, adjust R2 {(NEG. CAL) for
- 10.100600Y = 00001, If the R! and R2 adjustments
cannot be made, peiform the A/D Converter
Calibration Procedures.

6. On the DC Voltage Standard, resiore the
positive dc voltage output polarity.
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7. Set the YVoeltage Divider controls for a ratic of
0.0500000.

8§  Onthe UUT, adjust R7(REMAINDER) fora
front pane!l display of +0.50000 £ 00001,

9. Repeat steps 2 through 8 until all readings are
within tolerance without making further
adjustments,

10. Set the Voltage Divider controls for a ratio of
(.5100000.

11. Onthe UUT, adjust R6 (5V LADDER)} fora
reading of +5.10000 - 00001,

I2. Setthe Voltage Divider controls for a ratio of
0.2606000.

13, Onthe UUT, adjust R5(2.5VLADDER ) fora
reading of -+2.60000 £+ 00061,

14. Seithe Voitage Divider controls for a ratio of
6.1460000.

15. Onthe UUT, adjust R4 {(1.25V LADDER) for
a reading of +1.40000 + 00001,

16, Set the Voltage Divider controls for a ratic of
0.0750000.

17. Onthe UUT, adjust R3 (625V LADDER) for
a reading of 0.75000 & 60001,

18. Repeat steps 2 through 17 unti} all sieps are
within the stated tolerance.

4-75, Linearity Verification
4-76. Use the following procedure to check linearity for
the UUT:

I, Verify that the UUT is set for the 10V range
{manual) and sample setting 7.

2. Set the Voltage Divider controls for a ratio of
0.2000000.

3. Set the DC Voltage Standard for an output of
approximately 100V. Adjust this output for a
reading on the UUT of +20.00000 + 00001,

4. Set the Voltage Divider controls for a ratio of
0.0000000 and verify that the UUT reading is
6.00000 & .00001. '

5. Reverse the polarity of the dc output voltage at
the DC Voltage Standard.
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6. On the UUT, verify a reading of —0.00000 +
00001

7. At the DC Voltage Standard, restore the dc
output voltage positive polarity.

8. Refer to Table 4-17. For each of the Voltage

Divider settings listed, verify a UUT reading within
the listed tolerances.

Tabie 4-17. Linearity Checks

DIVIDER READINGS
SETTING | piNIMUM | NOMINAL | MAXIMUM
0100000 0.99495 1.00000 1.00005
0200000 1.99995 2.00000 2.00005
0300006 2.99995 3.00000 3.00005
0400000 3.99995 4.00000 4.00005
0500000 4.99995 5,60000 5.00005
0600000 5.90005 6.00000 6.00005
0700000 6.90005 7.00000 7.00005
0800000 7.95995 8.00000 8.00005
0900000 8.99995 9.00000 %.00005
1000000 9.99995 10.00000 10.00005
1100000 10.99994 11.00000 11.00006
1200000 11.99994 12.00000 12.00006
11300000 12.99994 13.00000 13.00006
1400000 13.99993 14.00000 14.00007
1500000 14.99993 15.00000 15.00007
1600000 15.99993 16.00000 16.00007
1700000 16.99092 17.00000 17.00008
1800000 17.99992 18.00000 18.00008
1900000 18.99992 19.00000 19.00008
2000000 19,99992 20.00000 20.00008

9. At the DC Voltage Standard, reverse the
polarity of the dc output voltage. For each of the
Voltage Divider settings in Table 4-17, verify a
negative UUT reading within the listed tolerances.

10. At the DC Voltage Standard, restore positive
polarity and adjust for Control Setting A,

[, Set the Voltage Divider controls for a ratio of
1.0000000.

12, On the UUT, verify a reading of -+10.00000 =
00001

4-77. RANGE ADJUSTMENTS

4-78.  All adjustments and test points in the following
procedure are found on the DC Signal Conditioner.
References mentioned in this procedure can be typically
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found on the top edge of the DC Signal Conditioner PCB
and on the inside of the hinged module top. Only the
hinged module top need be opened to access all
adjustments and test points,

4-79. Use the following steps to adjust the 100 mV
range:

[. Verifythat the UUT issetfordcvolts, FILTER
annunciator off, sample setting 7, and ZERO
annunciator off.

2. Verify that the DC Voltage Standard is set for
Control Setting A.

3. Set the Voltage Divider controls for a ratio of
0000000,

4, Onthe UUT, manually selectthe [0 mV range.
If required, adjust R53 for (0 & .0002 (-3).

5. Set the Voltage Divider controls for a ratio of
0200000,

6. On the UUT, adjust R49 for a front panel
display of +200.0000 (-3) - .0005.

4-80. Use the following procedure t¢ adjust the 1V
range;

I, On the UUT, select the 1V range.

2. Set the Voltage Divider controls for ratio of
20006000.

mwj( 3. On the UUT, adjust R48 for a front panel
display of -+2.000000 + 000001,

4-81. Use the following procedure to check the 10V
range

1. On the UUT, select the 10V range.

2. Connect the UUT directly to the DC Voltage
Standard as shown in Figure 42,

3. Onthe DC Voltage Standard, set the output to
Control Setting A.

4. On the UUT, verify a front panel display of
+10.00000 £ 00002V,

4-82. Use the following procedure to adjust the 100V
range:

I. Connect the equipment as shown in Figure 4-3.

2. On the UUT, select the 100V range.



3. On the Reference Divider, set the standard cell
voltage controls to the standard cell certified value
and both the input and output conirols to 100V,

4. On the DC Voltage Standard, set the output 1o
spproximately 100.0000V and adjust for a null on
the null meter. '

5. On the UUT, adjust R47 for a front panel
A display of +100.0000 £ .0001V.

4-83. Use the following procedure to check the 1000V
range:
I. On the UUT, select the 1000V range and slide
the rear panel Calibration switch to OFF. Verify
that the CAL annunciator is off.

2. Verify that the 100 volt setting on the Reference
Dhivider is still nulled.

3. Verify a UUT reading of 100.000 & .005.

4, Set the Reference Divider input and output
controls to 500 volis.

5. Setthe DC Voltage Standard to approximately
300 volts, then adjust its output for a nutl on the null
meter.

6. The UUT should read 560.0660 + .010.

7. Set the Reference Divider input and output
controls to 1000 volts.
8. Setthe D Voltage Standard to approximately

1000 volts, then adjust its output for a nuli on the
null meter.

92, The UUT should read 1000.000 £ 014,

10.  Place a short across the VOLTS INPUT/
OHMS SENSE HI and LO terminals.

11, Select the DC Volts function, 166 mV range.

12, Slide the rear panel Calibration switch to ON,
Verify that the AVG/(CAL) annunciator is
flashing.

13, Toggle the zero V DC/OHMS button so that
the zero annunciator goes dark and the display goes
to zero, Push the zero V DC/OHMS button again
so that zero is stored in calibration memory. Repeat
the same procedure for ranges 1V through 1000V,

14. Slide the rear Calibration switch to OFF
Verify that the AVG/(CAL) annunciator is not
flashing.

4-84. If no further hardware calibration is HECessary,
disable the Calibration mode by sliding the rear panel
switch to off, To enable software calibration mode and
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store cal corrections for each range, refer i Appendix
7B.

4-85, AC Calibratlon Procedure (Thermal True-
RMS Converler)

4-86, REGUIRED TEST EQUIPMENT

4-87. The following items of test equipment are required
to calibrate the Thermal True-RMS Converter:

1. A 540B Thermal Transfer Standard (with
corrections data).

2. A 5200A AC Standard {on a 90 day calibration
cycle).

3. A 335D DC Standard (on a 90 day calibration
cycle).

4. A flatness verified 20 dB attenuator with a
proper 5¢ chm load.

5. A ratio transformer (1 ppm or better).

4-88. Before starting the Calibration Procedure, verify
that the ambient temperature is 23 /-+/-1°C, the relative
humidity is <70%, and the instrument has completed the
warm-up period of 2 hours. If the frequency is changed
during the test, the characterized voltage must be
readjusted to conform to the new frequency.

4-89. Perform the Calibration Procedure with the High
Accuracy mode and the Calibration mode selected. Any
software calibration entries for ac volts must first be
cleared with procedures described in Appendix 78. When
the voltage or frequency output of the source is changed,
allow the source to settle before taking a reading for
record. This can be accomplished by waiting for the first
update of the UUT display. If an adjustment is required,
select the Enhanced mode while making the adjustment,
then return to the High Accuracy mode to verify the
reading before proceeding with the procedure.

4-90. GROUND EQUALIZER ADJUSTMENT
4-91. Perform the Ground Equalizer Adjustment using
the following procedure,

I.  Select the DC Volts function, 100 mV range.

2. Connect the HI input terminal to the metal bar
in the center of the Thermal True RMS Converter
Module Case. Leave the LO input terminal open.
“4h 3. Adjust RSO (Amplifier PCB) for a display

e

/;\ reading of 0 #:2 uV de.

4-92. AMPL!FIERZEHO ADJUSTMENT
4-93. Perform the Amplifier Zero Adjustment using the
following procedure:

1. Selectthe AC+DCNORMAL function, 560V
range.
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2, Connect the HI mnput terminal 1o the metal bar
i the center of the Thermal True-RMS Converter
Bodule Case. Leave the LO input terminal open.

3. Connect a test DVM HY Jead to TP3 (the left
side of R70) through a 10 kilohm resistor. 1 TP s
not accessible the lead may be placed on the metal
adjustment portion of T2 Connect LO o TP on
the Attenuator PCRE,

4. Adjust R15 for a reading on the test DVM of ¢
T2 uV de

4-94, SENSOR ADJUSTMENT

4-95. FPerform the Sensor Adjustment using the
following procedure:

1. Connect the 5200A to the UUT input terminals
as shown in Figure 4-8,

2. Select the HI ACCUR function on the UUT.
3. Manually select the 1V range on the UUT.

4. Select a LZ5V (a1 1 kHy) output from the
5200A.

5. Adjust R35 (Amplifier PCB) until the reading
displaved in the NORMAL mode s within £.00065
of the reading obtained in the Bi ACCUR mode.

6. Select a 0125V (at 1 kH2) output from the
SZ00A.

7. Adjust B26 {(Amplificr POB) until the reading
displayed in the NORMAL mode s within £.00013
of the reading obtained n the HI ACCUR mode.

8. Repeat steps 3 through 7 until no further
adjustments are required.

4-96. ATTENUATOR AND AMPLIFIER ADJUST-
MENTS

4-97. DO to AC Transfer Measurement Frocedure
4-98, Perform the de to ac transfer measurement
procedure as follows:

f. Connect the 52004, 335D, and the 5408 for DC
o AL Transfer Measurements as shown in Figure
4-5

2. et the DX Standard for the {irst characterized
point reguired to compiete the calibration
procedure listed in Table 4-4.

3. Setthe 5408 to the range listed in Table 4-4 and
1o the DO Transfer mode. Adjust to obtain a null
indication.

4. Reverse the [3C input leads to the 3408 and
adjust null to compensate for pesitive and negative
HITNOVET error.
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5. Select the 5200A output Hsted in Table 44,

& Switch the 5408 to the AC Transfer mode and
adjust the 5200A output to obiain s nuli indication
on the 5408,

7, HKecord the output setting on the 52004 in a
characterization points table for future usage.

8. Perform the above procedure for all
charactesized points required for calibration (listed
in Table 4-4%.

4-98. Adjustment Procedurs
4-100. Perform the attenuator and amplifier
adjustments using the following procedure;

I. Connect the 5200A output to the UUT input
terminals as shown in Figure 4-8,

2. Perform the test and adjustments for steps |
through 4 listed in Table 4-18 using the
characterized points table recorded above.

3. FRepeat step 1 of Table 418 and verify the
displayed reading is within the stated tolerance. If
an adjustment is required, perform the four steps
untit all four readings are within tolerance without
any further adjustments.

4. Perform the test and adjustments for steps 5
and 6 in Table 4-18 using the characterized points
table recorded above,

5. Perform the test and adjustments for steps 7
and 8in Table 4-18, Repeat the test until both sieps
are within tolerance without further adjustments.

6. Perform the test and adjustments for steps 9
and 14 in Table 4-18,

]

7. Perform the test and adjustments for steps 11
and {2 in Table 4-18 using the characterized points
table recorded above. Repeat the tests until both
steps are within tolerance without further
adjustment.

8. Verify that the readings for steps 9 and 10 in
Table 4-18 are still within tolerance. Repeat steps 9
through 12 in Table 4-18 untii all four steps are
within tolerance without further adjusiment.

9. Perform the test and adjustments for steps 13
and 14 in Table 4-18.

10, Perform the test and adjustments for steps {5
and 16 0 Table 4-18 using the characterized poinis
table recorded above,

11, Connect the 5200A ocutput terminals to the
input of the Ratic Transformer and connect the
output of the Ratio Transformer to the input
terminals of the UUT as shown in Figure 4-6.



Tabie 4-18, Ampilifier and Attenustor Adjustments

BHOBA

BREGUIRED _
CHARACTERIZED 52004 LuY READING BETWEEN ADJUSTMENT

POINTS TO BE USED | YOLTS HERTZ RANGE M ENIBIURM MAXIMUIM
1 v 1 1K W 59998 100002 B1(Atten)
2 L 380 my 1K 300 my 368.995 (-3) 380605 (-3) AS4{Lmp
3 1 3.8V T AV 3.890085 3.806005 R2{Atten)
4 i 10 T 10V 9.6998 10.0002 R&2{Amply
5 (e 100 K 100V 34,998 100.002 R3(Atten)
4] e 0G0 1K 500V 99 964 106008 RE{Atten)
7 v 3460 my 20K 300 mv 389,985 (-3 380.005 (-3} CB{ANEN}
g i 1 20K TV 99448 1.00002 Cri(Ampl
a A 3.8v 1 3V See Note 1 See Note 1
HY i A Ty ihA 10V Ses Note 1 Ses Note 1 Hi13(Atten)
11 1 oY 5054 10V 5.95944 16.0006 C5(Aten)
1z (v 3.8V 50K 3V 3.848844 3.60156 Ci2iAmpl)
13 N/A O 1A 100v Sae Note 2 See Note 2
14 /A TR/ ThA 30V See Note 2 See Note 7 R1G(ARen)
7% v 100V 50K 160V 0% 908 160,002 C2DlAtten)
16 v 100y 500, 500V 99,996 100 004 C27iaren)
17 v/ PV 1 100 my 109,987 (-3} 110003 (-3) R58{Armph
18 17 Y 50K 100 my 108.957 (-3} 110.5603 (-3) T2{AMpI}

Noie 1

First, compute RAT using the following formuia;
RAY = 10 4+ (F11 © .5) - (B2 © 1.25) +.0150
Where:
R1 = recorded reading at 10V, 1 MHz, 10V range
Rz = recorded reading at 3.9v, 1 MHz, 3V range

Second, adjust R13 for RAT,

Mote 2
Where:
R3 = recorded reading at 10V, 1 MHz, 30V range
R4 = recarded reading at 10V, 1 MHz. 100V rahge

If 20 - R4 <= R3, then no adjustment of R18 is reguired.

120 - R4 > R3, then adjust R16 so that the reading at 10V, 1 MHz on the 30V range is equal to 10 & 1/2(R3-R4) 1 015.

12, Perform the test and adiustent for step 17 in fé.
Table 4-18 using the characterized points table
recorded above, Record the displaved reading on
the UUT,

Repeat step 14 with the recorded 5200A
setting and check for repeatability within .002% of
null indication on the S40B.

13, Connect the 5200A, 5408, znd the flatness 4-101. LOW FREGQUENCY ATTENUATOR
verified 20 dB attenuator as shown in Figure 4-7, ACCURACY TEST
{Before performing this step complete the Low 4-102.  Perform this fest immediately prior to usage of

Fregquency Attenuator Accuracy Test)

14, Adjust the 3200A ouiput for the reading
recorded on the UUT  display in step 17 of Table
4-18 and adjust the 5408  for a null indication.
Record the 5200A scliing.

15. While maintaining a null on the 5408 by

adjusting the 52004 output, perform the test and
adjustment for step 18 in Table 4-18.
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the attenuator.

i. Connect the 5200A, 9318, and the 20 4B
attenuator as shown in Figure 4-10.

2. Select a 1V (at | kHz) output on the 1V range
from the 5200A.

3. Record the reading on the 931B. Save this
reading for future reference.
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9318

52004 SELECT:

VYOLTAGE: Par Procedure
YOLTAGE RANGE: Per Procedure
FREGUENCY: Per Procedure
SENSE: External (straps instalfed)
PHASE LOCK: O

9318 SELECT:
FOWER: BAT OPR
RANGE: Per Procedure

DIALS: Per Procedure

M
{ ATTENUATOR [[5001 Lito
05 0
o [og
QCOO0

IMPUT POWER: Connect to same source as other equipment
CONNECTIONS: All other instrument or |1EEE cable connections must be removed

MODE: 1% Null for testing and X! TVM when changing Ranges or Setting

Flgure 4-10. Equipment Set-Up F

4. Verify that the 9318 reading is within the
attenuator manufacturer’s specification for de
attenuation accuracy.

NOTE

The Anenuator Flatness Verification Test
need only be performed every five years, or if
the attenuator fails the Low Frequency
Attenuaior Accuracy Test.

4-103. ATTENUATCR FLATNESS VERIFICA-
TION TEST

4-104. $31B Characterization Frocedure

4-13:5. Characterize attenuation versus frequency
flatness for the 931B using the following procedure.

1. Connect the 5200A, 540B, and the 931B as
shown in Figure 4-11.

2. Select a 250 mV {at 500 Hz) cutput on the 1V
range from the 5200A.

.3, With the 0.5Vrange and the AC Transfer mode
set on the 5408, adiust the $200A output to obtain a
null indication on the 9318.

4. While still maintaining a null on the 9318,
adjust the 540B for a null indication on the
galvanometer.

5. Selecta frequency of 20 kHz from the 5200A.

6. Record the reading on the 931B.
4-24
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7. Repeat steps 5 and 6 above for 50 kHz.

8. Repeat steps 5 and 6 above for 100 kHaz.

9. HRepeat steps 5 and 6 above for 500 Hz and
check for repeatability within .002% of null,

4-108. Attenuator Flatness Verification Test
Procedure

4-107. Perform the flatness verification test on the 204B
attenuator using the following procedure;

1. Connect the 5200A, 540B, 931B, and the 20 dB
. attenuator as shown in Figore 4-12.

2. Select a 2.5V (at 500 Hz) cutput on the 10V
range from the 52004,

3. Withthe931B onthe 'V range adjust the 3200A
output to obtain a null indication on the $31B.

4. With the 5408 on the 2V range in the AC
Transfer mode adjust for a2 null indication on the
5408 while still maintaining a null on the 9318,

5. Increase the frequency output on the 5200A to
20 kHz

6.  Adjust the 5200A output level to obtain a null
indication on the 5408 meter.

7. Record the reading on the $3iB.
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5200A
9318
Sl A S
sleleRs s
5655 " T b oLilo
g 0000 L_[«J oS0
oo on
QOO0

5200A SELECT:

VOLTAGE: Per Procedure

VOLTAGE RANGE: Per Procedure

FREQUENCY: Per Procedure

SEMSE: External (straps installed)

PHASE LOCK: Off

INPUT POWER: Connect to same source as other equipment

CONNECTIONS: All other instrument or IEEE cable connections must be removed

5408 SELECT:

MODE: AC Transfer

RANGE: Per Procedure

POWER: On

SENSITIVITY: Adjust for null per procedure-

REFERENCE ADJUST: Use for null adjustment in conjunction with sensitivity

SENSITIVITY TEST: OPR

GALV: Lock or Momentary during nutl adjustment and Open when changing Ranges or Modes

9318 SELECT:

POWER: Bat OPR

RANGE: Per Procedure

MODE: 1% Null for testing and X1 TVM when changing Ranges or Settings
BIALS: Per Procedure

Figure 4-11. Equipment Set-Up G
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5408

5200A
9318
ol Y
50066 S
[ U S E T
68 B [ JaTtenuAToRs0qk L] o
@ GO0 L, 05w
Oouop
o000

o O
W e e QOO0

E200A SELECT:

YOLTAGE: Per Procedure
VOLTAGE RANGE: Per Procedure
FREQUERNCY: Per Procedure
SENSE: External (straps installed)

PHASE LOCK: Off

5408 SELECT:

MODE: AC Transfer
HANGE: Per Procedure
POWER: On

SENSITIVITY TEST. OPR

8318 SELECT:
POWER: BAT OPR
RANGE: Per Procedure

CHALS: Per Procedure

NPUT POWER: Connect to same source as other equipment

COMNECTHONS: All other instrument or tEEE cable connections must be removed

SENSITIVITY: Adjust for nuli per procedure
REFERENCE ADJUST: Use for null adjustment in conjunction with sensitivity

GALY: Lock or Momentary during null adjustment and Open when changing Ranges or Modes

MODE: 1% Nuil Tor testing and Xt TVM when changing Ranges or Settings

Figure 4-12, Equipment Set-Up H

8. Repeat sieps 6 and 7 for 50 kHz.

9. Repeat steps 6 and 7 for 100 kBx

10, Compare the 9318 readings at each frequency
with the characterized readings obtained in the
9318 Characterization Procedure, Verify that any
differences between these readings are within the
tolerances listed below:

4~26
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a. At 20 kHz +.006% correction factor.
b. At 50 kHz: 20159 correction factor.
¢. At 100 kHz £.0309% correction factor.,

4-108. TROUBLESHOOTING
4-109. Troubleshooting the multimeter may require
module configarations that normally generate latching



error conditions, 1 this situation does occur, the following
procedure can be used to overside latching ervors:

L. With power on, enable Calibration mode by
shiding the rear panctCabibration Switch to on.

2. Pushthe AVG button, The display should read
“Err. oF B indicating latching errors are now
disabled. (I a latching error exists when this
procedure s performed, the display will instead
indicate an error message. In this case, press
any function bution to clear the error message. )
Pressing AV in Calibration mode does not
enable the Average mode: the Average mode 1s
rmutually exclusive with Calibration mode.

3. To reenable latching errovs, push the AVG
button again, If no latching error conditions
exist at this time, the display responds with
“Frr. on”, and the muitimeter assumes the
normal Calibration mode configuration. If a
latching error condition does exist, the error is
identified in the display and must be correcied
before the muliimeter assumes the normal
Calibration maode configuration.

4, if Calibration mode is no longer required, slide
the rear panel Calibration Switch to off,
Latching errors are automatically reenabled
whenever the Calibration Switch iscycled onor
off.

CAUTION

Disabling lalching errors overrides protection
clrcuiiry between the multimeter's pebs. Since
latching errors may also identify an overvollage
condition (as with Error 4), discretion musi be
used to avoid damaging the multimeter. Do not
disable latching errors during normal operation
or calibration, :

4-110. A procedure for isolating faulty modules is
contained in Table 4-19. It s important that the theory of
operation given in Secton 3 be read before attempting to
troubleshoot the UUT. The module solation procedure
involves making observation of the UUT hehavior, then
removing or replacing modules to establish cause-effect
relationships. 1o not remove or replace modules with the
power on. Follow the procedure step-by-step all the way
through to assure that the fault is 1solated to the correct
module. Faults in some modules may cause apparent
faplts in other modules,

WARNING

A MAZARDOUS COMMON MODE VOLTAGE
MAY APPEAR ON THE OUTPUT CON-
NECTOR OF THE BIT SERIAL REMOTE
INTERFACE [OPTION -08) IF THE BUS
INTERCOKNECT MONITOR BOARD I8
INETALLED AS A REPLACEMENT FOR THE
ISOGLATOR. TQ AVQID THIS SHOCK
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HAZARD, REMOVE THE BIT SERIAL
REMOTE INTERFACE BEFORE INSTALLING
THE BUS INTERCONNECT MONITOR
BOARD,

4.111, Svmptom analysis troubleshooting is provided
for standard modules in this section. Possible failures are
listed in order of probability. Troubleshooting
information for optional modules is contained in Section
6. The following tables and figures provide
troubleshooting procedures {or standard modules:

I. Controlier - Table 4-20

2. Front Panel - Table 4-21

3. DC Signal Conditioner - Table 4-22

4. Active Filter - Table 4-23

5. A/D Converter - Table 4-24

6. Power Supply - Figure 4-13

7. Thermal True-RMS Converter Module - Table
4-25

a. RMS Sensor Troubleshooting and
Replacement - Table 4-26

b. Thermal True-RMS Converter Typical Test
Voltages - Table 4-27

Thermal True-RMS Converter Attenuator

c.
T mie w Fakle AR
LATERC - Fable 4-28

4-112. Static discharge can damage components
contained it the YUT. The following precautions should

be observed during troubleshooting, repair, or module
replacement.

I. Never connect or disconnect modules or
components without first pushing the UUT Power
switch to OFF.

2. Perform all repairs at a static-free work station,

3. Minimize handling of ICs and peb’s; do not
handle them by their connectors.

4. Keep repair parts in their original containers
until ready for use.

5. Use static ground straps io discharge repair
personnel.

6. Use conductive foam or anti-static containers
to store replacement or removed [Cs and peb's

7. Remove all plastic, vinyl, and styrofoam
products from the work area.

% Do not slide static-sensitive devices over any
surface.

9. Use only anti-static type solder removal tools.
10. Use grounded tip soldering irons,
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NOTE

If a component is replaced during
troubleshooting, reselection of a selected
component, adjusiment of a non-recurring
adjustiment, or some other specific component
replacement procedure may become
necessary. Refer ro applicable instructions
lnter in this section.

4-113. I troubleshooting requires opening the Thermal
True-RMS Converter while power is applied 1o the
instrument, proceed as follows:

1. Push the POWER button to OFF.
2. Remove the Thermal True-RMS Converter.

3. Attach the Thermal True-RMS Convertertoa
special extender peb (Fluke Order Number 8502 A~
TOOTK).

4. Install the converter-extender in the original
position.

5. Push the POWER button to ON.

4-114. Troubleshooting Notes
NOTE

The ground integrity of the multimeter is
maintained via one of the Power Supply
Securing screws. If this screw is loose or
missing, noise problems can be encountered.
Viewing the multimeter from the rear, locate
the three buttonhead screws along the left side
of the heat sink. Verify thai the middle screw is
tightly secured.

4-115. 1If interaction between modules is a problem
during troubleshooting, use of either the Static Controller
or the Test Module could be helpful. Using the Static
Controlier, bus IC, 1I3, and handshake signals may be
applied separately to most analog and digital modules,
The Test Module may be used to either check or
troubleshoot the Controller module. Complete use
information and troubleshooting technigues are provided
with these test modules.

4-116, Use the Bus Inferconnect and Monitor Board
(MIS-7013K) to access lines on either the digital
{unguarded} or analog (guarded) interbus. In using the
Bus Interconnect Monitor Board, note that RTI
physically does not extend to the Isolator-Interconnect
slot. RT1 is accessible with the Monitor Board installed in
any of the first four slots (J11A, B, C, or D). The outputs
of the optional Ohms Converter and Current Shunts
modules are on RT1,
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CAUTION

Do not apply an input directly to the A/
Converter module. Damage 1o the A/D
Converler may resull, The DC Signal
Conditioner may be bypassed by appliving a
signal directly to the Active Filter module, as
outlined in the module isolation procedure.

4-117. Care should be exercised when soldering on
multilayer printed circuit boards. Excessive heat can be
especially ruinous. Note the following considerations:

I. Excessive heat can cause unseen damage to
‘board lamunations and through-hole plating,

2. Soldering tip temperatures above 700°F should
be avoided in all cases.

3. Whenever possible, alternate soldering tool
usage between divergent areas on a board.
Concentration of heat in any one area is thereby
minimized.

4-118. MNon-Recurring Adjusiments

4-118. POWER SUPPLY

4-120. Variable resistor R9 in the U3 Reguiator circuit
of the Power Supply Assembly is set at the factory and
should not require additional adjustment. If any other
Power Supply components are replaced, use the
foliowing procedure;

1. Connectatest DMM between -5V (VA2) and
ANALCG RETURN (AR) at TP4 and TP&
respectively.

2. Record the value of the reading.

3. Connect the test DMM between +15V (VAL
and AR at TP3 and TP6 respectively.

4. Adjust R9 until the test DMM reads within +
0.25V of the reading recorded in step 2 above.

5. Recheck the -I5V and +15V supplies at the
points given in steps I and 3 above respectively and
verify that they read -15 £ 0.75V and 15 £ 0.75V,
If either is outside the stated tolerance repeat steps |
through 4 until both values are within tolerance.

4-121. THERMAL TRUE-RMS CONVERTER
4-122. Thermal True-RMS Amplifier Assembly
4-123. Variable resistor R34 in the Square Root
Amplifier circuit controls the Sensor circuit transient
response. It is set at the factory and should not require any
additional adjustment. If any components in the circuit
are repiaced during troubleshooting, adjust or verify the
R34 setting as follows:

1.  Manually select the AC + DC Normal function
and the 1V range.

2. Apply an input of 0.625V dc to the UUT input
terminals.



3. Connect a test DVM between TP4 (HI) and
TP1 (LO).

4, Adjust R34 for a test DVM reading of 2.5
+0.03V dc.

4-124, Variable resistor R61 in the Sensor Protect
circuit controis the maximum voltage applied to the rms
sensor. It is set at the factory and should not require any
additional adjustment. If any components in the circuit
are replaced during troubleshooting the circuit can be
adjusted or verified using the following procedure:

I.  Adjust Ré1 fully clockwise (CW).

2. Manually select the AC + DC function and the
1V range.

3. Apply a 2V de input to the UUT input
terminals.

4. Connect a test DVM between TP6 (HI) and
TPl (LC).

5. Adjust R6! for a test DVM reading of 2.2
+0.01V de.

4-125. Variable resistor R78 in the Ranging Amplifieris
the coarse adjustment for the zero adjustment R15. It is
set at the factory and does not require calibration
adjustment, However, if any components in the circuit are
replaced during troubleshooting, or if RI5 is at one
extreme without bringing the circuit into tolerance, R78
can be adjusted using the following procedure:

I. Adjust RIS to the center of its adjustment
range,

2. Connect a test DVM between TP3 (HI)
through a 10 kilohm resistor and TP (LO).

3. Adjust R78 for atest DVM reading of 0 £2 uV
de.

4, Perform the Thermal True Converter
Adjustments to verify the calibration of the UUT.

4-126. Variable capacitor C8 compensates the ranging
amplifier in the X20 setting and requires adjustment only
if repair or replacement of components takes place in the
ranging amplifier. Use the following procedure to adjust
C8 if required.

I. Short the center wire of P2 to ground. The shell
of the P2 connector is not at ground.

2. Select the 100 mV range on the UUT.

3. Connect an oscilloscope probe to TP3 with the
ground clip in TP1. Select oscilloscope settings of
50 mV/div and 0.5 ms/div.
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4. Adjust C8 for minimum noise on the scope
display. '

5. Select an oscilloscope sweep speed of 0.0
us/ div.

6. Verify that the amplifier is stable, i.e., not
oscillating.

7. 1f the amplifier is unstable, readjust C8 until the
minimum noise is obtained without causing the
amplifier to oscillate,

4-127.  Variable capacitor C9 compensates the ranging
amplifier in the X6.25 setting and requires adjustment
only if repair or replacement of components takes place in
the ranging amplifier. Use the following procedure to
adiust C9 if required.

I. Short the center wire of P2 to ground, The shell
of the P2 connector is not ai ground.

2. Select the 300 mV range on the UUT.

3. Connect an oscilloscope probe to T'P3 with the
ground clip in TP1. Nominal scope settings are 50
mV/div and 0.01 us/div.

4. Adjust C9 for minimum capacitance, Le., with
the center adjustment screw all the way out.

5. Adjust C9 in toward maximum capacitance
until the oscillations stop. Adjust C9 in at least two
full turns {720°),

4-128. Thermal True-RMS Attenuator Assembly
4-129. Variable capacitor C13 in the X.08 Attenuator
circuit is the coarse adjustment for the 10V range
adjustrent C15. It is set at the factory and does not
require calibration adjustment. However, if any
components in the circuit are replaced during
troubleshooting,. or if C15 is at one extreme without
bringing the circuit into tolerance, CI13 can be adjusted
using the following procedure:

1. Adjust CI5 to the center of its adjustment
range.

2. Manually select the AC HI ACCUR function
and the 10V range.

3. Apply an input of 10V at 50 kHz to the UUT
input terminals,

4. Adjust C13 for a UUT reading between 9.9850
and 100150V ac.

5 Perform the Thermal True-RMS Converter
Adjustments to verify the calibration of the UUT,
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Table 4-18. Faulty Modute isolation

Go 1o the step
e ACTION ot oot
response
YES NG
1. Push POWER ON. The following should be displayed:
HI—Y.Y.Y {Y = Software Nurmber)
CXHOGKA (0 = Option Number)
0.000 {DC Volis, 1000V range, sample 7, filter FO)
2. Is the display blank? 6 3
3. Is the initial dispiay other than HI—Y.Y.Y? 42 4
4, is the reading other than 0.0600 1+.00587 86 5
5. Are the first three dispiays normal? 78 2
DISPLAY BLANK AT POWER ON
8. Remove Isolator,
7. Turn power ON.
8. Is HILY.LY, then CHHXKKA, then error § displayed? 8 i1
g. Install interconnect-monitor in the I1solator slot. Is HI—Y.Y.Y displayed? 10 13
10. Bad Isolator. Go to Section § under isolator. '
11. is the power indicator on? 17 12
12. Check the fuse. Is it bad (replace)? 1 17
13. Remove Cal Memory chip and remote interfaces if installed. Is HI—Y.Y.Y. displayed? 14 17
14. Replace Cal Memory chip. Is HI—-Y.Y.Y displayed? 16 15
5. Bad Cal Memory chip. Replace EEROM.
16. Bad Remote Interface. Go to Section 8 under the appropriate interface.
17. install the Interconnect-Monitor PCB in the Isolator slot.
18, Check power supply voltages as follows. Test DMM Common to VSS.
VDD = +1t4 to +12.6 VOO = +5.15 {0 6.25
VGG = -11.4t0 -12.6  LINE = 13V ac to 17V ac {100 or 120V AC), or
8.5V ac to 8.5V ac {220 or 240V AC)
18. Are the power supplies within tolerance? 26 20
20, Remove all modules except the Front Panel.
21. Recheck power supplies. Within tolerance? 22 23
22. Replace modules one at a time (start with Controller), rechecking suppiies after replacing
each module. The last one put in when the supplies go bad is the problem. Go to the
approgriate figure or table for that module.
23. Remove the front panel, Recheck supplies. Within tolerance? 25 24
24, Problem on power supply, motherboard, or powsr supply interconnect.
25. Bad Front Panel. Go to Table 4-21.
26. Remove Cal Memory chip and the remote interface if installed.
27. Check IC 8, 5, 1, 0 on interbus. All moving? 28 30
4-30
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Go {0 the step
STEP ACTION n:i::&::rf;:n
NO. response
YES NG
28, Check ACK Hne. Moving? 29 30
29. Check 1D0-7. All moving? 32 30
30, Check Controller SYNC PULSE AT TP7. Moving? 33 31
31, Bad Controller. Go to Table 4-20.
32, Bad Front Panel. Go to Table 4-21.
33 Remove analog modules, leaving only Conirciler, Front Panel, and Interconnect. 34 35
is the display normal?
34, Faulty Analog Module. Replace one at a time — last one in Is the problem. Go to the
appropriate table for that module.
35, Remove Front Pansl, replace DC Signal Conditioner, Filter, A/D Converter.
36. Check {C linegs, ACK line, iD lines. All moving? 38 37
ar. Bad Controiler. Go to Table 4-20.
38. Bad Front Panel. Go to Table 4-21.
INITIAL DISPLAY OTHER THAN Hi—Y.Y.Y
39. Remove Interconnect PCB (or isolator if installed).
40. Appiy power. Is the display as follows? 41 44
HI—-Y.Y.Y
CXIKA
Error g
41. Was the lsolator installed? 42 47
42, instalt Interconnect-Monitor PCB in Isclator slot. Is display normal? 43 48
43. Bad lsolator. Go to Section 8.
44, Are Cal Memory chip or remote interface installed? 45 47
45, Remove Cal Memory chip and remote. Display normal? 46 47
46, Repiace one at a time. Go to appropriate figure.
47. install Interconnect-Monitor PCB.
48, Check for shorts between the IC and the ID lines. Shoris? 48 51
49, Remove all modules except Front Panel. Removed short? 50 57
50. Reinstall modules one at a time (start with Controller), checking for shorts between
moduies. Last one in is the probiem. Go to the figure for the appropriate module.
51, Are any of the iC, I, or ACK lines always high or always low? 53 52
52. Remove all modules except Front Panel and Controtler. IC and 1D moving? 56 53
53, Remove Front Panel. Reinstall dc analog modules if removed.
54, Are the 1C, 1D, and ACK lines moving? 57 55
55. Bad Controller. Go to Table 4-20.
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Table 4-18. Faulty Module isclation {cont)

Go to the siep
STEP ACTION n?::tl::r?el:::n
NO. response
YES NG
86, Is the display normal? 58 57
57. Front Panel bad. Go to Table 4-21.
&8, Faulty Analog module. Repiace one at a time until symptoms recur. Last one in is fauity.
Go to the table for the appropriate module.
READING NOT ZEROQ AT TURN ON
59, Remove alt optional modules (except Isolator if instailed), leaving Controller, (isolator),
DC Signal Conditioner, Filter, A/D, Front Panel. '
60. Apply power. Is the reading zero? 61 62
61. Replace modules one at a time until reading is not zero. Last one in is the prablem.
Go to Section 6, :
82. Is the Isolator installed? 63 65
83. Replace Isolator with Interconnect-Monitor PCB. Is the reading zero? 64 65
64, Bad Isolator. Go to Section 6.
65, Install Interconnect Monitor If not already installed. Check supply voltages as follows.
Test DMM LO on AR {analog return),
VAT = +14.25 to +15.75V VA4 = -29 to 32V
VA2 = -14.25 to -15.75Y VOO = -15V Different must equal
VA3 = +28 to +32V V35 = -20V 4.9 {0 5.2V
66. Supply voltages in tolerance? 70 67
67. Hemove all modules except Front Panel. Supplies in tolerance? 69 68
68. Repair power supply. Go to Figure 4-13,
8g. Heplace modutes one at a time, checking supplies between modules. Last one in is faulty.
Go 1o the appropriate figure or table.
70. Remove Filter module. CAL switch on. Select DC Volts, 1000V range.
71, Is the reading zero? 72 77
72, Repiace Filter module; remove DG Signal Conditioner.
73. Piace a jumper {short) between RT2 and RT86.
74, Is the reading zero? 75 76
5. BC Signal Conditioner bad. Go to Table 4-22.
76. Filter module bad. Go to Tabie 4-23.
77. A/D converter bad, Go to Table 4-24.
78. Do the Performance Tests earlier in this section.
79. Is the unit within the tolerances given? 80
80. is the Cal Memory chip installed? 81 83
81. Remove the Cal Memory chip. Is the unit now within tolerance? 82 B3
82. Faulty Cal Memory chip.
4-32
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Tabile 4-18, Faulty Module iscolation {(cont)

Gio to the siep
number given

STER ACTION for correct
NG,

response

YES NG
83. ls the Isolator instalied? 84 87
84. Replace Isclator with Intercennect-Monitor PCB.
85. Is unit within tolerance? 86 87
86, Bad Isolator. Go to Section 6.
a7. Is the failure in DC Volts Performance Test? 89 88
88. Go to Section 6 for the appropriate faulty function.
a0, Hemove all optional modules, leaving Front Panel, Controller, DC Signal Conditioner,
Active Filter, and A/ Gonverter.

90. Do the DC Volits Performance Test. 1s the unit within tolerance? 91 92
81. Reinsiall options one at a time, rechecking DC Volis tolerance. Last module instalied

when unit becomes out of tolerance is faulty. Go io Section 6.

92. Check supply voltages according to the following chart.

VA1 = +14.25 to +15.78V VA4 = -29 to -32V

VAZ = -14.25 t0 ~15.75Y VCC = -15V Different = 4.9 to 5.2V
VA3 = -+29 to +32V V38 = -20V

93. Are the supplies within iolerance? 97 94
94. Remove all modules except Controtier and Front Panel. Are the voltages correct? 85 96
95, Replace modules one at a time untit the voltages go bad. Last one in is the problem.

Go to the appropriate figure.
96. Repair power supply. Go to Figure 4-13.

97. Connect the test DMM LO to RT2 and Ml 1o RT6. Apply known voltages to the input to test
: the C Signal Conditioner. The {ollowing voltages are suggested inputs:
GAIN RANGE 0 816G COND TEST DM INPUT READING
100 my X100 Z2mv 260 mV
100 mV X100 200 mv 20.0V
v X10 125 mv 1.25V
v X10 2v a0V
10V X1 1V 1.0v
1oV X1 19V 19.0V
100V X10+64 1.28v 200 mv
100V X10+64 128V 20.0V
1000V X164 B4V 1.0V
1000V X164 980V 15.0V
98. Are the readings correct (noise or drift in the DC Signal Conditioner wilt show 100 el ]
up on the Test DMM readings}?
99, DC Signal Conditioner faulty. Go to Table 4-22.

100. Connect Test DMM HI to RTS. Repeat table in step 7. The test DMM readings
should be the same.

101. Are the Test DMM readings the same? 108 102
102, Faulty Active Filter module. Go to Table 4-23. ‘
103. Faulty A/D Converter. Go to Table 4-24.
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Table 4-20. Controlier Troubleshooting

Note

Due to the speed and complexity of the Controller, it is recommended that, when a problem is isolaled to the
Controller, the Lnit be sent to the nearest Service Center for repair. The following information will assist in veritying
Controtler operation. Many problems require the use of an in-circull tester.

Troubleshoot the Controtler with only the Controtler, Front Pane! and Power Supply instailed. The most common
symptom of Controller failure is a blank display. Other symptoms inciude an improper display, a failure 1o read
switches or respondto external interrupts, or an initialization display (“CXXXXXX"} improperly indicating all optional
modules present. The following checks verify basic Controller operation:

1.

Check power supply voltages at the Controller. Test Points are focated on the circuit board top edge and are
identiffed on the inside of the hinged modulé top.

Test DMM LO: TP (V88)

Test DMM Hi: TP3 (VCC +5V)
TP5 (VBB -5V)
TP6 (VDD +12V)

If any of these voltages are more than 5% out of tolerance, proceed to “Power Supply Troubieshooting” in this
section.

If the power supply checks good, verify the presence of the following signals in sequence. If asignal is present,
go on to the next check. If a signal is not present, the Controtler may be faulty. Although probable fault causing

. components or Gircuits may be mentioned, the Controlier will probably require repair at a Service Center.

SYNC pulse at TP7
If no SYNC pulse, check 01 at U15-22; 02 at LJ15-15, {test failure suggests U19).

RESET signal at U10-2 on power-up: check for 0.1 sec low-going puise. {Test failure suggests reset
circuit.})

CPUINT at TP4
DLDACK at TP2

Tabile 4-21. Front Panel Troubleshooling

Segment Bad in all LED's

Cne LED doesn't light

Display gives wrong numbers, one LED brighter

SYRMPTOM POSSIBLE FAILURE
No ACK Pulse LiZ8, LI19 (Address Decoders) U23 (indirect F/F) U19,
Utt, Q10 (ACK Circuit)
No Display (ACK Pulse Present) 318 (Kill Circuit)
No Response to Switch Pushes (Display Good) Switch Associated with Function L32, CR2-CR6 Open

Check path from Latch to Transistor drivers to LED
Cathodes

Check path from Latch to Inverter to Transistor Drivers
to LED Anode

Segment or Decimal missing on only one LED Bad LED

U1t (Heset to Indirect Address F/F, Li23) Address
Decoder. {Problem is indicative of front panel responding
to an invalid address)
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SYMPTOM

POSSIBLE FAILURE

Display Blanks

Reading Drifts

Won't Zero

DC Inoperative all Ranges

100 mV Range Bad

1V and 100V Range Bad
100V and 1000V Range Bad
Random Readings

Nonlinear Readings

Q18, 19, U3 Bad
Ut or Uz

Locks in Overrange U3

U4, Q14, Q15, Q16 Leaky

U5 or U

Q31, Q32, Q14

Q33, Q34, Q15

K2, Q3 Q4 _
K1 Open, K2 Shorted
Q186, Q15, Q14 Leaky

Digital Control Logic Q8, Q6, Q7, Open K1, Q1, Q2 Open,;

GAIN CONTROL

103 ez
0 1
1 0

1 1

ADDRESS AND DATA FIELD

DC SIGNAL CONDITIONER ADDRESS: IC, IC3,ICG = 1

GAIN
X100
X10
X1
INPUT CONFIGURATION CONTROL

153} 100 INPUT FROM
1 ] External
0 0 External
0 1 RT1*

*Used for ohms and dc current measurements,

ATTENUATION

NOTE: f R54-R57, Q18, Q19 0or Q22 are replaced it will be necessary to return the module to the factory (atin. PARTS)
to be temperature _compensated anaw,
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Table 4-23, Active Filter Troubleshooting

SYMPTOM POSSIBLE FAILURE
High Zero Offset Q32, Q25, Q19, G20 Shorted
DC Inoperative. Q18 Open - Q21, Q22, Q23, Q24 Open Q27, Us Digital
Logic
Overrange Us - Q18, Q20 Shorted
Noisy
All Ranges
Either Filter {25, Q32 Leaky - Q31, U5 Bad
Stow Filter (ON) Q21, Q22 Leaky - U4 Bad
Fast Filter (OFF} Q23, Q24 Leaky - U3 Bad
Nonlinear Readings us
Dispiay Blanks Lt or U2

ADDRESS AND DATA FIELD

ADDRESS - DATA

ic4, 1C3, & iCt =1 tD0 == Fiiter Bypass
ID1 = 1 Slow Filter
1D2 = 1 Fast Filter
iD3 = 1 Filter - Always on except in Ext. Ref.
1D4 = 1 Ext. Ref. Lo
ID5 = 1 Ext. Ref. Hi

Adjusiment of B14

1. Short the UUT input terminals, and select 10V dc range.

2. Short RT6 to RT2 on the Bus Interconnect Monitor,

3. Adjust R14 for a reading of £.000000 +2 digits. {This requires that the A/D Converter is working accurately.)

Selection of R15 or R16.

11 Q27 or US have been replaced, R15 and R16 will require reselection ifadjustment of R14 does not zero the reading.
1. Only one of R15 and R16 will be instalied. Repiace whichever is instalied with a short.

2. Connect the R15 short to the R16 short.

3. Shert RT6 to RT2 ¢n the Bus Interconnect Monitor.

4. Connect the test DMM Hl to TP3 and LO to TP1 on the Active Filter module.

5

Select a resistor from the table below according to the measured offset. If the polarity is postive, install the,
resistor as R16; if negative as R15. (Maximum allowable offset in this step is 5200 uV )

OFFSET (u¥Y) RESISTOR FLUKE PART NO.
0-400 None
401-1200 31.8k 261810
1201-2600 83.4K 235382
2001-2800 97.6K 241380
2801-3600 : - 133.0K 289074
3601-4400 165.0K 376186
4401-5200 205.0K 375931

6. After installing the resistor, adjust R14.
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“Table 4-24. R® 4/ Converier Troubleshooting

BHGITAL BOARD

SYMPTOM

Display Blanks

improper Readings, lnoperative A/D, Nonlinear Readings

Flickering Display
Direct Address
iC4, 3, & 2 High

indirect Address
IC2 & 1 High {and Ring Counter not in CO time period, C0 = 0)

POSSIBLE FAILURE

U33, U34, U35 (Affecting 1D Lines)

Check Transistor Array Qutputs to J1 and J2 —
The rise and fall times of these Switching Pulses
Must be <2 usec.

Autozero Control — 125, U34

IDG = 1 = Reset Counter

Dt =1 = Auto Zero

ID2 = 0 = Buffer Input

ID2 =1 = Remainder Input

ID3 = 1= Channel X (Auto Zero and remainders
1 and3)

1D3 = 0 = Channel ¥ {Remainders 2 and 4}

This Indirect Address ailows the ID7 enable to
bring back Polarity Bits to the Controlier Module

ANALOG BOARD

First Check TPS - Should be switching between + and -7V. Typical failures in this circuit result in a portion of the
switching slope having a slew rate less than 1V/usec. A glitch at the zero point is normal,

SYMPTOM

Moisy Readings
Nonlinear Ladder
Ladder out of Tolerance
All Digits Wrong

Reading Locked (Doesn't Respond to Input Change) or Always
Overrange

Bad Remainders (l.esser Digits)
No Polarity Bit Returned
Shifty Readings (Most or all Digits)

POSSIBLE FAILURE

Ui, U2, 43

U4, Q9, 010 (Q27)

FETS Q11-Q15 or Q17-Q21
U7, G31, Q32

L4, Q8, UL, U2, U3, Q2, Q3

Qz2, U4, U
Q29, Q28

Autozero Settling Time Probtems U8, Q30-Q8,
Q7

NOTE; U1, RS, R14-R16, R34, R35, R50-55, R67, Q1-Q3, Q11-Q16, Q25, or Q26 are replaced it will be necessary to
return the module to the factory (attn. PARTS) to be temperature compensated anew.
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GUARDED SUPPLY

SYMPTOM POSSIBLE FAILURE

VAT - BAD U3,BR2, or Transformer

{+15V). Noisy C3

VA2 — BAD U4,BR2, or Transformer

(-15V} Noisy C4

VA3 — BAD U1,CR3,BR1, Transformer

{+30V} Noisy C1

VA4 — BAD U2,CR4,BR1, Transformer

{(-30VY Noisy 1074

Veo {Guarded) U5 R5 R3,C5,CRY,CR2, Transformer

VAT and VA2 are used as areference for VA3 and VA4, VA3 and VA4 could load down VA1 and
VA2. Check by lifting the reference diodes CR3 and CR4.

UNGUARDED SUPPLY

Voo (+12V) L36,06,C8,C12,BR3, Transformer
Vea {12V} U7,C13.C10,C7,BR3, Transformaer
Veo (+5V) LiB,R6,R4,C8,014,C11,BR4, Transformer

The drawing betow identifies test points on the Power Supply pcb. Input voitages to the
regulators shouid be approximatety 5V higher than the normal cutput voltages. If the outputis
higher or lower than specified and noise is not the problem, the regulator is bad.

TP7 {-+12 Vo) TPY {+5 Vcco}

UNGUARDED

TP8 (-12Ves) —— TP10 LOGIC RETURN Vss

FRONT

TP6 ANALOG RETURN {AR) wwm \
TPS -20V Logic Return (Vce)

TP1 +30V {VA3)
TP4 -18V (VA2)

TP2 -30V (VA4)

GUARDED TP3 +15V (VA1)

Figure 4-13. Power Supply Troubieshooling
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Table 4-25. Thermal True RMS Converter Module Troubleshootiing

Go o the step
number given

STEP ACTION for correct
NO.
response
YES NO
1 Perform the DC Voits Performance Test
2 Is the DC Volits Performance Test within the listed {olerances? 4 3
3 Troubteshoot the DC portion of the instrument using the procedure in Table 4-19. Repair
as required then resume at step 1.
4 Parform the Thermal True RMS Performance Test.
5 Is the Thermal True RMS Performance Test within the listed tolerances? 45 é
8 Remove modules not required for Thermal True RMS option, i.e., the Ohms Converter,
Isolator, and IEEE Interface, then repeat the Thermal True RMS Performance Test.
7 Is the Thermal True RMS Performance Test now within the listed tolerances? 8 8
8 Replace the modules one at a time until the failed reading returns. Repair or replace the

last module reinserted in the instrument then resume at step 4.

9 Check the Supply voltages. Place the test DMM LO on AR (P11-8/30}.
VA1 (P11-28) +14.25 to +15.75 Vde

VAZ (P11-8) -14.28 t0 ~156.75 Vd¢

VA4 (P11-7) {Ampl PCB only) -20 to -32 Vdc

Voo (P11-12/33) {Atten PCB only) = -15 Vde

Vss (P11-11/31) = -20 Vdc

Voo (DMM HI) to Vss (DMM LO) +4.9 to +5.2 Vde

10 Are the supply voltages within the listed tolerances? 12 1
11 Check the power supply and instrument bus using the procedures previously given. Repair

of replace as required then resume at step 4.
12 is the voltage between TP1T (DMM Hij and Input Low (DMM LO) equal to 0 £50 uv? 21 13
13 With the DMM LO on TP1 is the signal at U5-7 {Ampl)

>5 Vde and at US-1 (Ampl) <-5 Vde? 14 15

14 Check U13, Q32, 33, and their associated components on the Amplifier PCB. Repair
as required then resume at step 4.

5 With the DMM LO on TP1 is the signal at U5-6 (Amp!) >-0.7 Vdc? i6 i7

18 Check US and iis associated components on the Amplifier PCB. Repair as required then
resume at step 4.

17 Remove and disconnect power from the UUT. Measure the resistance between TP1 and
T2 and between TP1 and TP5 of the Amplifier PCB using a test multimeter whose chms
function output is less than 5 mA.
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Table 4-25. Thermal True RMS Converter Module Troubleshooting (cont)

Go to the step
number given
STEP
ACTION for correct
MNO.
response
YES NO
18 Is the resistance reading 294 ohms 7% betwsen TP1 and TP3, and 388 ohms +8%
between TP1 and TP5? 16 20
19 Check in sequence the foilowing items on the Amplifier PCB:
a. Switching transistors Q26, Q12, (14, Q16, and their asscciated components,
b. Q28 and its associated components,
3. Q11g, Q18, @31, and thelr associated components.
d. 10, Q8, and their asscciated components. {The gats voltages on Q8 and Q10
normally vary approximately 1V from off to on.)
o. Amplifier U1 and its associated components. Repair as required then resume at
step 4.
20 Check the RMS Sensor using the procedure in Table 4-26. Repair or replace then resume
at step 4. '
21 Does the fault occur only if the high accuracy and/or the fast enhanced modes are
selected? 22 26
22 Connect a test DMM between TP8 (HI) and TP1 (L.O) on the Amplifier PCB, then apply a
full scale voltage input to the UUT terminals. (Apply an input equal to the full scale reading
rather than the range title of the defective range.).
23 With the high accuracy mode selected, does the reading at TP8 remain stable (:£50 uV) after
the initial settling period of approximately 0.5 second (the setiling period repests
every 3 seconds}. 24 25
24 Check the sensor adjustment portion of the Calibration Procedure. Adjust or repair as
required then resume at siep 4.
25 Check Ut1, U112, Q18, Q18, Q31, and their associated components. Repair as required then
resume at step 4.
26 Select the AC Normal + DC Volts function and Autorange. Apply a 1V dc signal to the
UUT input terminals.
27 With the instrument still in Autorange and the input unchanged, setect the AC Volis
Normal function.
28 Is the instrument reading within the required tolerance with the AC Normal + DC Volts
function selected and approximately zero with the AC Volts Normal function selected?
28 Check the following items in the sequence listed unti the fault is located, repair as 28 37
required, then resume at step 4. If the fault is not located in one of these areas, procead to
the next step in the table.
a. K2 and K3 on the Attenuator PCB for the proper switching action.
b. C1 through C4 on the Attenuator PCB.
¢. U3 and its associated components on the Ampiifier PCB.
d. Voltages at Q1-7 using the typical voltages in Table 4-27.
e. Attenuator circuits on the Attenuator PCB.
4-40
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Go to the step
. number given
STEP ACTION for correct
NO.
response
YES NO
30 Check the voltages present at TPS against the typical voltages in Table 4-27,
31 Are the readings at TP5 comparable to the typical voltages in the Table? 34 32
32 Check the voltages present at TP3 against the typical voltages in Table 4-27.
33 Are the readings at TP3 comparable to the typical voliages in the Table? 17 19
34 Check the voltages present at TPE against the typical voltages in Table 4-27,
35 Are the readings at TP6 comparable io the typical voltages in the Tabile? 42 36
36 Check US and Q22 (for correct switching) on the Amplifier PCB. Repair as required then
resume at step 4.
37 Select the AG Volts Normal function and Autorange. Apply & 1V ac at 1 kiHz signal to
the UUT input terminals.
as Is the displayed reading approximately 1V? 39 28
38 Are ali of the RMS tests at frequencies at 20 kMz or less within tolerance? 41 40
40 Check the attenuator logic levels using the information in Table 4-28. Repair as required
then resume at step 4,
41 Are all of the BMS tests at frequencies greater than 20 kHz within tolerance? 45 42
42 Test the switching hybrids on the Altenuator PCB using the following tests (unless other-
wise noted ali test points are on the Attenuator PCB and TP1 is LO):
a. Apply a 12.5 mV ac input and fake a reading in the high accuracy mode for AC and
AC DC. The difference in the two readings should be less than 10 uV.
k. With the instrument in the normal mode and no input, the difference in the readings
between TR3 and TP1 on the Amplifier PCB in the 1V range and the 500V range
, should be less than 400 uV.
¢. UB-8 to TP1 reads +7+1V do for all ranges.
d. U8-9 to TP1 reads -7£1V dc for all ranges.
e. UB-1 To TP1 reads -0.710.4V dc for all ranges except 500V.
1, U7-1 to TP1 reads -321.8V de for all ranges except 30V and 100V,
g. Us-1 to TP1 reads -8L1V dc for all ranges except 4V and 10V,
h. Us-1 {0 TP1 reads -841V do for all ranges except 1V.
43 Are the switching hybrids within the stated tolerances? 48 44
44 Replace any componenis indicated. i replacement does not cure the trouble, resume with
the tests in step 29.
45 Perform the Calibration Procedure and Performance Tests for the UUT.
46 Does the UUT pass all tests? 47 | 2
47 Troubleshooting of the Thermal True RMS Converter is complete.
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Tabie 4-26. RMS Sensor Troubleshooting and Replacement

STEP
NO.

ACTION

Go to the step
number given
for correct
response

YES

NC

10

11
12

Unsoider the suspect BMS Sensor (US) from the Amplifier PCB using a grounded
soldering iron.

Remove R24 or R28, if either is installed, and replace the resistor in the cirouit with
a bus wire,

instail the Attenuator PCB and the Amplifier PCB on the special Thermal True RMS
Converter extender board in the open configuration. Insure the ground jumper on the back
of the Amplifier PCE is installed.

Apply power 1o the instrument and compare the voltages at Q1-7 for the 100 mV, 300 mV
1V ranges against the typical voltages in Table 4-27.

Are the readings comparabie?
Check the {ollowing items in the sequence listed until the fault is located:
a K2 and K3 on the Attenuator PCB for the proper switching action.
b. C1 through C4 on the Attenuator PCB.
¢. U3 and its associated components on the Amplifier PCB.
d. Voltages at U1-7 using the typical! voltages in Table 4-27,

e. Attenuator circuits on the Altenuator PCB. Repair as required, then resume at
step 4.

Compare the voltages at TP3 on the Amplifier PCB for the 100 mV, 300 mV, and 1V
ranges against the typical voltages in Table 4-27.

Ara the readings comparable?

Check in sequence the following items on the Amplifier PCB:
a. Switching transistors Q26, G12, Q14, Q16, and their associated components.
b. Q28 and its assoclated components.
c. Q19, Q18, Q31, and their associated components.

d. Q10, GB8 and their associated components. (The gate voltages on Q8 and Q10
normally vary approximatety 1V from off to on.)

e. Ampiifier Ut and its asso.ciated componentis. Repair as required, then resume
at step 7.

Ssisect the V AC Normal Function and set the UUT for the 1V rangs. Apply
+2V de to the UUT input terminals.

Does the test DMM connected between TP3 (H) and TP1 {LO) read ||+3.2V dc?

Connect a jumper from the cathode of CR1 to TP1.

10

15

12
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Go to the siep
number given
STEP
ACTION ior correct
NO.
response
YES NO
13 Does the test DMM connected between TP3 (H!) and TP1 (LO) now read <+2.5V
dc? i5 14
14 Check U5, Q24, (125, and thsir associated components on the Amplifier PCB. Repair as
reguired, then resume at step 10,
15 Apply -2V dc to the UUT input terminals.
16 Does the test DMM connected between TP3 (HI) and TP1 (LO) read 3.2V do? 20 17
17 Connect a jumper from the cathode of CR1 to TP1.
18 Does the test DMM connected between TP3 (B} and TP1 (LO) now read <-2.5V
de? 20 19
19 Check U5, Q24, Q25, and their associated components on the Amplifier PCB. Repair as
required, then resume at step 15,
20 Remove power from the instrument and replace the RMS Sensor.
21 Perform the Sensor Adjustment portion of the Calibration Procedure,
22 Can the Sensor Adjustment procedure be successfully completed? 27 23
23 Does R26 run out of adjustment in the clockwise direction? 24 25
24 Replace R24 on the Amplifier PCB with a 20-kilohm, 1% meatal film resistor, then rasume
at step 21.
25 Does R26 run out of adjustment in the counterclockwise diraction? 28 21
26 Replace R28 on the Amplifier PCB with a 20-kilohm, 1%, metal fiim resistor, then resume
at step 21.
27 Remove the ground jumper on the back of the Amplitier PCB, then close and reinsert
the module in the UUT,
28 Perform the Calibration Procedure and Performance Test.
29 Does the UUT Calibrate and pass the Performance Test? 31 30
30 Troubleshoot the instrument using the procedure in Table 4-25.
31 Troubleshooting of the UUT is complete.
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Table 4-27. Thermal True RMS Converter Typical Test Voltages

INPUT HANGE Q1-7 TP3 TP4r TP5 P8 7 TPS
SHORT ALL 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1V 1V 0.80 1.60 6.40 1.60 1.60 1.60 1.60
v 3v 0.08 0.50 .63 0.50 0.50 0.50 0.50
100 mv 100 mv 0.08 1.60 6.40 1.60 1.60 1.60 1.60
100 mv 300 mV 0.08 0.50 0.63 0.50 0.50 0.50 0.50
TV 10V 0.08 0.16 0.06 0.18 .18 0.16 0.186
10V 10V 0.80 1.60 5.40 1.60 1.60 1.60 1.60
10V 100V 0.08 .16 0.06 0.16 0.16 0.16 0.16
100V 100V 0.80 1.60 6.40 1.60 1.60 1.60 1.60
100V 500V .18 0.33 0.28 0.33 0.33 0.33 033
500V 500V 1.00 2.00 10.00 2.00 2.00 2.00 2.00

All measurements are made on the Amplifier PCB with reference to TP1

"Value at TP4 =250 " (Ay*ViN“AT)?

{See Tabte 3-3 for Ay and AT values)

Table 4-28 Thermal True RMS Converter Altenuator Logic Table

J J J J 4 J 4 J L Ulu L Ui u

TEST 1 1 1 1 1 1

POINT 208 I I T O T AR A AR T I 7077 0

FUNCTION W K|[L|#M|P|S| N OCi4]|3/|1]|118]z3

6 1
SAMPLE: F OUT X X X X H L H L X X X -1 X X X .
HOLD: F QUT L H H H L H H L X X X X X X L
SAMPLE: FIN X X X X G L L L X X X X X X L
HOLD: FIN L H H H L H L L X X X X X X L
RANGE: 500V L L H [ H X X X L L H [ H H X X L
RANGE: 100V L L H | H X X X L H L H H X X L
RANGE: 30V H H L H X X X L H L. H H X X L
RANGE: 10V L L H | H X X X L H H L H X X L
RANGE: 3V H H L H X X X L H H L H X X L
RANGE: 1V L L H | H X X X L r H H L X X L
RANGE: 300 mV H H L H X X X L H H H L X X L
RANGE: 100 mV H i H L. X X X L H H | H L X X L
MODE: AC X X X X X X X X X X X X H L L
MODE: AC +DC X X X X X X X X X X X X L H L
X = Don't Care H = LogicHigh=1=-15V L = Logic Low = § = -20V

444
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4-130. Factory Selected Component Heplacement
Procedures

4-131.  The values of some components in the Thermal
True-RMS Converter are sclected at the factory. These
components do not normally need reselection unless
there is a failure and subsequent replacement of some
component in the circuit. For those cases the selection
procedure is given in the following paragraphs. After
selecting the appropriate value, refer to paragraph 4-143
for ordering information.

4-132. AMPLIFIER QFFSET SELECTION

4-133, If certain components are replaced, the
Ampiifier Offset Adjustment R15 may not bring the
reading within the accepted tolerance. These componenis
include the amplifier U1, components associated with U1
(especially in the Ul input circuit), and components in the
attenuator circuit. If R15 cannot be properly adjusted,
use the following procedure to reselect R10 or R13,

I. Set R15 to approximately the mechanical
center of its range.

2. Connect the test DMM between TP3 (HI) and
TP1 (LOj. Insert a 10 kilohm, 5% resistor in line
with the test DMM connection to TP3 (HI). This
resigtor must be connected within one foot of TP3.

3. Onthe UUT, select the 106 mV range and apply
a high quality, low-thermal short across the SENSE
HI and LO inputs.

4. MNote the test DMM reading, Match this
reading {positive or negative) to the appropriate
voltage range shown in Table 4-29,

5. For a positive test DMM reading, compute a
new value for R10 by adding the respective
resistance shown in Table 4-29 to the original R10
value. Then replace R10 with a 195 resistor nearest
this new value.

6. For a negative test DMM reading, compute a
new value for RI13 by adding the respective
resistance shown in Table 4-29 to the originaf R13
vaiue. Then replace R13 with a 19 resistor nearest
this new value.

7. Adjust Ri5 for a test DMM reading of
0.060000 £.000002.

8. If the RI5 adjustment does not vield the
required test DMM reading, select a 19 resistor
next elosest to the newly computed value for RiQ or
R13.

9. Replace R10 (or R13) and repeat step 7.

10, Once RIS is satisfactorily adjusted, remove
the test DMM leads and the UUT short.

www.valuetronics.com
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Tabie 4-28. Amplifier Gifset Resistor Selection

VOLTAGE OHMS YOLTAGE OHMS
) )

0.050982 0.018862

0.047762 25.3 C.017608 2.4
0.045763 24.2 0.016250 8.7
0.043856 23.2

0.041644 22.2 0.614891 8.0
0.040031 21.2 0.013727 7.4
0.038116 20.2 0.012487 6.7
0.036298 19.2 0.01130 6.1
0.034572 18.3 0.010134 55
0.032843 17.4 0.008%66 4.9
0.031213 16.5 0.0077886 4.3
0.028574 i5.7 0.006728 3.7
0.027840 14.8 0.005654 3.2
0.026398 14.0 0.004583 28
0.024855 13.2 0.003507 2.1
0.023311 i2.4 0.002435 1.5
0.021864 11.6 0.001458 1.0
0.020411 10.9 0.000480 0.5
0.018962 10.1 0.000000 0.0

4-134. RMS SENSOR GAIN SELECTION

4-135. If the RMS Sensor U6 or any of its associated
components are replaced, the RMS Sensor Gain
Adjusiment R26 may not be able to bring the reading
within the accepted tolerance. If this occurs, use the
following procedure to reselect R24 or R28 so that R26
can adjust the RMS Sensor Gain.

1. Remove R24 or R28, if either is installed, and
replace the resistor in the circuit with a bus wire.

2. Perform the Sensor Adjustment portion of the
Calibration Procedure.

3. If the Sensor Adjustment procedure cannot be.
successfully completed, check the direction of
rotation of R26. If R26 runs out of adjustment in
the clockwise direction replace the bus wire in the
R24 position on the Amplifier PCB with a 20
kilohm, 193, metal film resistor. If R26 runs out of
adjustment in the counterclockwise direction,
replace the bus wire in the R28 position on the
Amplifier PCB with a 20 kilohm, 19, meta! film
resistor,

4, Perform the Sensor Adjustment portion of the
Calibration Procedure if a resistor was inserted in
either the R24 or R28 position,

4-136. LOW VOLTAGE 50 kHz CAPACITOR
SELECTION

4-137. Capacitor 7 is selected depending upon the
value of the components installed in C5 and C6. Use the
following procedure to select the value of C7.
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1. On the Atrtenuator PCB set the variable 4-138. HIGH VOLTAGE 50 kMHz CAPACITOR

capacitor 8 for the minimurn capacitance, and the SELECTION
variable capacitors C20 and C27 for the maximum 4-139.  Select the value of C18 on the Attenuator PCH
capacitance; insure that the C7 position is vacant, using the following procedure:

2. Select the V AC function, high accuracy mode I. Ensure that no component is installed in the
and the 1V range on the UUT. CI8 position.

2. Select the V AC function, HI ACCUR mode,

3. Apply a 1V, 50 kHz input to the UUT input and the 100V range on the UUT.

terminals,
4. Select the column in the Table 4-30 that 3. Apply a 100V, 50 kHz input to the UUT input
corresponds to the values of the components terminals.

mstalled in the C3 and C6 positions. Find the
reading in that column nearest the instrument
reading and install in the C7 position the
capacitance value for that line.

4. Compare the UUT displayed reading to the
values in Table 4-31. Install the value of capacitor
on the line including the displayed voltage.

5. Perform the Performance Test to verify that the

5. After C7 has been installed take a new reading UUT meets its specifications requirements

and verify that it is within the instrument tolerance
for that voltage and frequency. If it is not, decrease
the value of C7 to lower the voltage, or increase the
value C7 to increase the voltage until the reading is
within rolerance. If the reading is >1.03640 installa
6.2 pF capacitor in the C6 position and repeat the
test using the appropriate column,

4-140. Select the value of C25 on the Attenuator PCR
using the following procedure:

i. Ensure that no component is installed in the
C235 position.

6. Perform the Calibration Procedure and 2. Select the V ACfunction, HI ACCUR mode,
Performance Test to reset C9, C20, and C27. and the 500V range on the UUT,

Table 4-30. C7 Selection Values

c7 C5 - 36 pF C5 = 27 pF C5 ~ 27 pF
(pF} C6é - OPEN €6 = OPEN C6 = 6.2 pF
0.0 < 1.00500 < 1.00600 < 1.00850

1.0 1.00500 to 1.00940 1.00800 to 1.01020 1.00550 to 1.00960
15 1.00841 to 1.01160 1.01021 to 1.01280 1.00061 to 1.01190
22 101161 to 1.01460 1.01281 to 1.01360 1.01191 to 1.01590
3.0 1.01461 to 1.01870 1.01361 to 1.02040 101591 1o 1.01870
3.9 1.01871 to 1.02190 1.02041 to 1.02480 1.01871 to 1.02280
56 1.02191 to 1.02910 1.02491 to 1.03340 1.02281 to 1.03030
6.2 102911 to 103160 1.043341 to 1.03640 1.03031 to 1.03300

Table 4-31, C18 Selection Values

C18 VALUE VOLTAGE READING

0 pF < 100.15

5 pF 16015 to 100.90
27 pF 10061 to 101.58
39 pF 101.59 to 102.25
47 pF 102.26 to 102.80
56 pf 102.81 to 103.56
68 pF 103.57 to 104.52
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3. Apply a 100V, 50 kHz input to the UUT input

terminals.

4. Compare the UUT displayed reading to the
vatues in Table 4-32. Instail the value of capacitor

on the line including the displayed voltage.

3. Perform the Performance Test to verify that the

UUT meets its specifications reguirements,

4-141.

using the following procedure:

1. Ensure that no component is installed in the
C26 position.

2. Select the ¥V AC function, HI ACCUR mode,

and the 600V range on the UUT,

Seiect the value of €26 on the Attenuator PCB

4-143,

8506A

3. Apply a 100V, 50 kHz input to the UUT input

terminals.

4. Compare the UUT displayed reading to the
values in Table 4-33. Use the column of Table 4-33
that corresponds to the value selected for €25 and
install in €26 the value of capaciter on the line
inciuding the voltage nearest to the displayed

reading.

5. Perform the Performance Test tc verify that the
UUT meets its specifications requirements,

given value.

Table 4-32, £25 Selsclion Yalues

4-142. SELECTED CAPACITOR ORDERING INFOR-
MATION

To order capacitors with selected values, see
Table 4-34 for the Fluke Stock No. associated with a

www.valuetronics.com

C25 VALUE VOLTAGE READING
0 pF < 100820
100 pF 100.821 to 100.8%0
150 pF 100,891 to 101550
220 pF 101.551 to 102,400
27C pF 102.401 to 193.100
330 pF 103,101 to 104.03C
Table 4-33. C26¢ Selection Values
C28 250 C25:2100 Ca5-150 C25=220 25270 C35=330
G < 100170 <2100 170 < 100.170 < 100170 <2 100.170 < 10070
106.170 160170 100170 100170 100.170 160170
15 to to to to to to
100.280 100.310 100.330 100.350 100.370 100.380
100.281 100311 100.331 100.351 100371 100.391
27 10 {0 to to to o
100.370 100.430 100 460 100510 100.540 100.570
100.371 100,431 100.461 100.511 100.541 100571
39 o to He: to to to
100.460 100.550 100.600 100860 100.700 100,750
160 461 100 551 160.601 100 661 100.701 100,751
47 to to to i{e] to 1o
100 520 100630 100 650 100.760 100.810 100.880
100 521 100.631 100.681 160.761 100.811% 100 881
56 {o to to to to e
100 600 100730 100.780 100.880 100.850 101.020
10G.601 100731 100.7591 100.881 100.951 101.021
o8 to {0 to to to e
106700 100.860 100880 101.050 101.120 101.210
100.701 100.861 100.911 101.051 101.121 101 211
a2 {0 o e} to to to
100.820 101.010 101.120 101.240 101.330 101.430
100.821 101011 101.212 1401 241 101.331 101.431
100 to to to to to to
1060 .880 101.230 101.340 101,500 101.610 101,730
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Table 4-34. Ordering Information for Selecied Capacilors

c7 Ci8 C25 C26
VALUE VALUE VALUE VALUE
STOCK NO. STOCK NO. STOCK NO. :
{pf) (nf) (pf) o (oh STOCK NO
1.0 603571 15 369074 100 512848 15 369074
1.5 603589 27 362749 150 512988 27 362749
2.2 603936 39 512962 220 512111 39 512962
3.0 603944 47 512368 270 614586 47 512368
39 603507 56 512970 330 528620 56 512970
56 603928 68 362756 68 362756
6.2 82 512350
100 512848
4-48
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Section 5
List of Replaceable Parts

TABLE OF CONTENTS

ASSEMBLY NAME

Final Assembly ... ... . ... i

Al Front Panel Drsplay Assembly ............
A2 Motherboard PCB Assembiy .............
Ad Isolator PCB Assembly (Option -08A) .....
Ad Power Supply PCB Assembly .............
AS Power Supply Interconnect ., .............
A6 Controller PCB Assembly ... o ot..
A7 Front/Rear Switch PCB Assembly ........
A8 DC Signal Conditioner PCB Assembly .....
A9 Active Filter PCB Assembly ..............
A0 Fast R2Z A/D Converter PCB Assembly ...
ATOAT A/D Analog PCB Assembly ..........
AT0A2 Fast R2 A/ D Digital PCB Assembly .....
A1l Thermal True-RMS Converter PCB Assy . ...
ATITAL Attenuator PCB Assembly .......... ..
ATTA2 Amplifier PCB Assembly .............
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DRAWING TABLE FIGURE PAGE PAGE
NOC. NO. NC. NO.
8506 A-T&B 5-1 5-3 5-1 5-4
8506 A-5001
2506 A-4001T 5-2 5-6 5-2 57
8505A-4002T 5-3 5-8 5-3 5-9
8502-4181T 5-4 5-10 5-4 5-H
8505-4051T 5-5 5-12 5-5 5-13
8505 A-4004 36 5-15 3-6 5-15
B505A-4187T 5-7. 3-16 5-7 5-17
B506A-4005T 5-8 5-18 5-8 5-19
MIS-4100T 5-G 5-20 5-9 3-21
MIS-41307T 5-10 3-22 5-10 5-23
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MIS-1740 5-12 5-25 5-12 5-27
MIS-1741 5-13 5-28 5-13 5-29
BSG6A-4126T 5-14 5-30 5-14 3-30
8506A-4024T 5-15 5-31 5-15 5-32
B506A-4025T 5-16 5-33 5-16 5-35
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5-1. INTRODUCTION

53-2. This section contains an ilustrated parts
breakdown' of the instrument. A similiar parts list is
included in the Options and Acecessories Section for each
of the aptions. Components are listed aiphanumerically
by assembly. Both electrical and mechanical components
are listed by reference designation. Each listed part is
shown 1o an accompanying illustration,

5-3. Parts lists include the following information:
I.  Reference Designation.
2. Description' of Each Part.
3. FLUKE Stock Number.
4. Federal Supply Code for Manufacturers.
5. Manufacturer’s Part Number,
6. Total Quantity of Components Per Assembly.

7. Recommended quantity: This entry indicates
the recommended number of spare parts necessary
to support one 1o five instruments for a period of 2
years. This list presumes an availability of common
electronic parts at the maintenance site. For
maintenance for | year or more at an isolated site, it
is recommended that at least one of each assembly
in the instrument be stocked. In the case of optional
subassemblies, plug-ins, etc., that are not always
part of the instrument or are deviations from the
basic instrument model, the REC QTY column lists
the recommended spares quantity for the items in
that particular assembly.

5-4, HOW 7O OBTAIN PARTS

5-5. Components may be ordered directly from the
manufacturer’s part number, or from the John Fluke

5-2
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Mifg. Co., Inc. or an authorized representative by using
the FLUKE STOCK NUMBER. In the event the part
ordered has been replaces by a new or improved part, the
replacement will be accompanied by an explanatory note
and installation instructions if necessary.

5-6. To ensure prorr{pt and efficient handling of your
order, include the following information.

I. Quantity.

2. FLUKE Stock Number,
3. Description.

4. Reference Designation.

5. Printed Circuit Board Part Number and
Revision Letter.

6. Instrument Model and Serial Number,

5-7. A Recommended Spare Parts Kit for your basic
instrument is avatlable from the factory. This kit contains
those items hsted in the REC QTY column for the parts
lists in the guantities recommended.

5-8. Paris price information is available from the John
Fiuke M{g. Co., Inc. orits representative. Prices are also
available in a Fluke Replacement Parts Catalog, which is
available upon request.

CAUTION

Indicated devices are subject to damage by
siatic discharge.
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THELE S-1. 8504n FINAL ASSEMBLY
(SEE FIGURE §-1.)

N
REFERENCE FLUKE  MFRS HANUFACTURERS k0
DESIGHATOR STO0K SPLY PART NUMBER TOYF 0§ T
ATPRUAERICS ===} § —=-oeo s DESERIFTIOH - msmmmmmeme —-NO-=- CODE-  -=OR GENERIC TYPE--  QTY -R -
A i € DISFLAY POH ﬁX&EﬁHi% 655437 89536 656637 {
A 2 MOTHER BOARD £CB A8 SOHBLY 459385 89534 439385 1
& 3 * 150LATOR POE AESE%BLY TIEELS 89534 ABS41S 1
A 4 PUMER SUFFLY FCE ASSEMELY 483946 99TIE 639528 §
4 5 FOMER SUFPLY TNTERCONNECT POB 545940 GF536 445940 §
é & * CONTRODLLER PCR ASSEHELY 460563 89536 630544 i
& 7 % FRONT/REAR SWITOH ASSEMBLY 735147 89934 TI5(47 §
a 5 # B0 STOHAL COWDITLONER PUB ASSEMELY 660712 89536 444307 "
A Y ® ACTIVE FILTER 71463146 89536 393974 t
Y « TAST FZ A/D CONVERTER ASSEMBLY 716374 89536 393904 £
& 14 % THEEMAL TRUE-RMS COMVERTER ASSEMBLY 483938 BYSIA 651794 t
C i, 2 Car, CER, B6BFF , +~5%, 50V, COG 528471 64222 SRZ15AT40KAA 2
R, 2 YARTITOR, 33V, +—10%, 1 . OHA ABHITL 0PO19  VIBZA 2
H ; SCREM ., MaCH, PHP, STL, 4-40%3/14 $79882  7ITIA 49000 4
H z EW, CAF, SOKT wri 29085 H9SEE  2Y%165 4
H 3 Eui MACH, A, STL | S~ 324578 114114 85534 114146 8
H 4 £, MALH , FHIT, STL,E TIYE s §14993 99534 {44983 4
H 5 SEREW, #ACH, FHUP, £, 5T, 6~ 32X1 /4 300093 89536 320093 12
o &4 SOREW, MACH, #FHF SENS. STL, ¢=-32X{i/4 {TBEE3 895346 17RSX3 12
H B Tl , HATH, FHE, STL, 6-10X1/2 §44397  8YSIE 414397 4
H 9 YATHER, LOCK, INTRNL , STEEL , 48 £10320 89934 110320 3
4 90 SOREM, HATH, PHE, STL, 4-3225/1 4 $HPIST7  BORA4  §5R{5Y 8
Hoo SCREW, MACH, FHE, STL, B-32X1/16 304159 BYS34 304159 &
Mooz SCREM, HACH, PHP SEMS, STL, B-32X3/8 AT£036 BYSIE  AZAA3D 2
H z NUT, MaCH, HEX, BR, § /4~ 26 110449 BPS36 110419 §
H o 14 WHSHER, LOCK , INTREL, STEEL , #4 160338 H9534 10339 12
o5 SCREW, HACH, PHP, £.STL, 6-T2X1-7/16 34V954  HYSZE 342954 &
H o6 WASHER, LOCK, INTRML, STEEL, 6,512 ID . 441381 69554 44§ 381 4
Hoo47 MUT, HEX, MINT, §. 870, 6-32 $10569  TIIZA TO2G6 4
H g WASHER, SPRING, STL, 0. 453X0.342K0.040 543405 44978  SH08-87-25-02 4
T STREM, MACH, FHF , 2-56X3/B(W/13) 614388  HY53s 614388 2
2d i, 2 COMIY, CORX, BHECF ), PANEL 3BEBED 14949 K27 2
£ 3 CONNECTOR, WV, CARLE , REC/PLUG, 2 CONTACT  4037(T 91437 L146P-A 1
54 4 CON, RECT, CABLE, PLUG, 20 PGS 369271 91442 O6H~8016-000-70 - {
& 5 COMN FAET, CONTACT,FOR TAELE 349234 349280 Fi662 O00-40-B0F7-0F—13 9
& 4 CONH FART, CONTACT,FOR TABLE 249231 349290 99462 2{7-40-BO37-03-13 9
8 7 CONNEDTOR, ACG,HY,CABLE HOGD 403720 91437 &M §
M FATL, INSTRUMENT 707877 BYS34  7OTBYY 2
He 2 1/0 RETEL 4162066 BYS36 4146206 1
HE 3 BULKHEAD 4ASBET  BYSE6 645887 1
WP 4 ® BULKHEAD, CENTER, ASSEMBLY 456652 BYSRL 454452 g
HE 5 LUG, SOLDER (HOT SHOUR) 102566  T9963  Bi3 g
neo 4 BOTTOH COVER 446187 BYSZ6 444182 1
He o 7 LENS, DISFLAY £59557 BYS3E 659557 4
K8 TOF COVER 646574 BYSIL 444174 {
ME 9 CORMER HANDLE  FRONT 4.2% INCH 456165 BYSI4 454145 2
HP 18 CORMER, PLASTIC 4.28 54045 BYSIS 454215 2
HP 11 DECAL , FRONT PaMNEL £40375 BP534 440375 1
HP o 42 FOOT, MOHLRED 4645945 B9T34 445945 4
HE 43 FOOT, SINGLE BaIL TYPE (DARK UMRER} 453923 89536 653923 4
HE 14 FRONT FANEL 639492  BYS34 439492 i
HE 5 HMOLBED FRONT FaMNEL LAL240  HB9SES 4446230 f
WP i4 MODULE GUIBE LATCH 644232 BYS3E 446732 18
HF 17 & CHASSTS, LEFT HAND 656374 BYS3E 45637 1
NP 18 MOLE PLUG, POLYETHELEME, F/S/t4 HOLE (87799 82240 E-2328 2
MP 19 RODULE GUIDE HOLDED 646224 BISI4 64422 i8
HE 20 PUSH ROD HGLDED 646716 BYS3E  6AA216 3
HE 24 EUTTON, HOT SYAMPED-EXT 6D IN LE03BY  BYS3E 6460381 {
WP 22 YINDING FOST PART,HEAD,BRASS,{/4-28 25615 BYSIE 225415 1
MF 23 RINDING FPOST, BRASS, /4-28 22HLDT BPSIE 205623 1
HE o 24 BUTTOH, HOT STAHPED-REAR INPUT IN 660IVY  BISIE  66039Y $
HP 25 EUTTOM, HOT STAMPED 4T-GOHM TN 4E0FTE  B9534 660373 {
w3 REAR FANEL, SCREENED 460316 BYSIE 460314 {
ME 27 ¥ CHESSTS, RIGHT HAND ASSY 430569 BYSIS  3B569 1
WP 0% DECAL , POMER SUPPLY E59649 B9NIL 659449 f
HE 20 SHIELD, EOTVOM COVER 460258 89534 640258 §
T DECAL, REAR CORNER LBSI2R  BYSI4 485222 2
MP 32 SIDE TRIM-{5" 525980 BYS34 525980 2
WE 33 BECAL, FRONT CORNER 65YIT  B9SIE  A592(9 2
ME a4 BUTTON, FORER SWITOH 401646 BI5346 401546 i
WE o 35 TEIGGER, (EXT), ASSY,ENC (MOT SHOWN) 451862 89534 651802 {
ME O3S ABVANCE SCAN, ASSY,BNC {(NOT SHOMN) 651810 BYS34 451810 {
™ HREEA IMETRUCTION HANLUAL 438658 89534 430858 §
™ 2 BEOSA/EE0an REFERENCE GUIDE 4B4357 BYS36 684357 5
TH3 GETTING STARTED HaNUaL 745448 89536 745448 §
TH 4 95024 TYSTEMS HULTIMETER PROGRAH CARD 774658 89534 776658 {
B f SIRE, TEF,EE, UL1§80, 220K, STRN, RED 145576 99334 415576
W 2 WIRE, TEF,EE,UL{ $89, 22AHE, STRN, BLY 115675 89536 115475
W 3 CORD,LIME,5~13/1EC, 3~18A6G, NOT SHOWN 284174 89534 284174 1
5-3
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DESIGMNATOR
A-INUMERICS-~-}
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C 2,
[ 3

CR i
CR 7
Iy fa,
F i
F 2
H i
H 2
H 3
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o 3.
J 3
J4 [
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a §
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Q i@
& i
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fe 4
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g

1 -
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®ow
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TABLE 5-2. &1 DISFLAY ASSEMBLY
(SEE FIGURE 5~2.)
wwwwwwwwwwww DESCRIPTION - rv s st st o e

CAF, CER,6.22UF, +-20%, 50V, 25U

CAFR, AL, ATUF, +75-20%, 25V

CAF, CER, 1 200FF, +-20%, {00V, X7R
DIGDE, ST, Bv= 75,86V, [0=150Ma, 560 MY
LED, GREEN, RECTANGULAR , PCR HOUNT
DIODE,LED, RED, 10 SEGMENT, BAR GRAPH
FUSE, 1 /4X1-1/4,FAST, §.54,250v
WEIRE, MAGNET, 36H, 1 390, SOLDERABLE
NUT, MACH , HEX, BR, 832 (NDT SHOWN)
SOCREW, #ACH, PHF, ITL, 6-32X1 74(NOT SHOWN
WASHER, SFRING, §TL, 6. 138X0.281X0.062¢
RENDING-FOST-ASSY~BR-RED
BINDING~FOST~ASSY-BR-BLK
BINDENG-POST-ATSY-BR-ELU

JUMPER, WIRE

Cal, FUSE

SFACER L.E.D
SFACER,RND, PLASTEC, 6, 5001DX0, 042
DISPFLAY SHEELD (MOT SHOWAM3
SPACER, RMD, BRASE, (NOT SHOWN)
TRANSISTOR, 3T, NPH, SHALL STLNAL
TRAMSISTOR, ST, FNP, SMall SIGNAL
TRANSISTOR, 5T, FNF, SMALL SIGRAL
RES,CF, 62, +-5%,¢.25W
RES,OF 200, +-5%,9. 25K

RES, CF, 190K, +-53%,0.250
RES,LF, 150, +-5%, 0,250
RES,CF, 4, 7K, +~5%,0.25W
FES,CC, 10M, +-5%,6.25W
FUSHBUTTON-SQUARE-, WHITE

FPUSHBUTTON-ZQUARE , LIGHT FUTTY GREY
PUSHEUTTON-SRUARE, YELLOW
FUSHBUTTON-SQUARE~, DARK PUTTY GREY
FUSHBUTTOM-SQUARE-, LIGHT BLUE

IC, ARRAY, 7 TRANS, NPN, COMMOM EMITTER
IC,CMUS,HEX INVERTER

IC, CHOS, HEX D F/F,+EDL TRG,¥/RESET
DIGDE,LED,RED, +/~1 GVERFLOW

DIODE, LED,RED, 7 SEGHENT, NUMERI(

IC, CHOS, GUAT 2 INFUT NAND GATE
DIGDE,LED,.RED, {9 SEGMENT BAK GRAFH
I1C. CMOS, DUAL D F/F,+EDG TRIG
RES,NET,DIP, 14 PIN,7 RES, 60, +-52
IC,CM0T, RETRIG/RESET MU TIVIBRATOR
IC.CMOS, DUAL 4 THNFUT NAND GATE
IC,CHOS, TRIFLE 3 INFUT NAND GATE
RES,MET,DIF, {4 PIN,8 RES,{K,+-5%
1€, CHOX, HEX BUFFER W/3-STATE GUTRUT
RES,NET,BIF, 14 PIN,7 RES,4,7K,+-3%
HLDR,FUSE, {74 ¥ $-4/4 ,FNL WY
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FLUKE

STOLK

T
369849
ESTEHA
258283
203323
630879
£8%370
739888
160978
6314614
132140
574948
&L3TE43
437659
4637876
484341
&LB39PT
341284
484532
6446144
284380
3360863
340026
226250
441634
44445¢
348970
FaFa42
348821
£94F 44
4046744
4067 44
40§ 387
415937
404728
4046736
407866
ABAAE
AH4T0P
SoaTay
418942
418012
355498
658794
340117
344047
3935412
355206
373147
33869
RQTIEP
39676t
433428

TiE90
39534
7EeH2
QTYEO
{2040
TaRTH
89534
89534
89534
BYE34
2¥743
893346
89534
3334
89536
BP53s
89534
89534
BY536
89534
7263
54713
Gavid
0031

8GO%S

H007

gO0314

BOGET

Gfi2y

89534

BYS53ZS
89534
9534
895334
49874

6733
12440
28480
28480

94713
28488
92735
89534
02738
04713
02735
19534
12040
89534
895346

MAHUFRCTURERE
FART NUMEBER
~-~0GR GENERIL TYPE~-
CHWICOC224K
N R
121 -AiPe-WER- 123K
{Mgs48
NESLSB4t24
MYBT 1464
735888
{50978
631414
152140
HOZHE G190
&ITE4T3
637856
437876
484311
HBX99E
S41204
454832
&a61 b
284380
HFS654G
MPS6E4T
HES3440
CR25A ~4~5P&2E
CRISE-4~SP20OE
CR2IS| ~ 45 00K
CR2S§~4-5F{50FE
CRI%Y ~4-SP4KT
CH{GLT
A0E6T 44

Ta¥
[Ty

= G O e B

ot ] i ] = UL o = m —n o = 2 B3 O O LA

3

481367
415937
404728
484734
Casoats
CRARHYBE
MM7ACs TAN
FORI-TEDA
FOBI-T451

L3 Gd = D3 - L3 LA

MC{a0§URCH
HDSP483¢
CD491 JAE
344049
Ch4098RE
MCi4012BCF
CDASZ3URE
35891y
MMBSCPTN
386744
435428

O A R S

-8

i

P Ry

R RPN

s

P A

Mm-OoE



8506A

[
a.
R
a a b
" H @

b CEE o
=7 T
Bite ks
Zm =

F
= J6
3 T — 'TJ
b= ;
. ; i
Poloa o
ﬁ
= E n
oG B

b
=31 k-
iz
2.1

F1

XF1
MP1
MP3

www.valuetronics.com

f 3
3 a3 i :
HENIARN
. B —
g 4. b 3‘@'2
i
3 793 8
. ‘L’,\ }J &._
Ay
hoigh
; ’®E = &
' -Ede 1®E
3 S giEdSEdat
i« T -
|
i EG --(E-@—"
n v - T -
I ~{zak- &
® sugzéguﬁgg BY ) e | «-—Cim:fj:ﬂ— &
] Nl =
STATIC ELECTRIGITY e 8506A-1601
Flgure 5-2. A1 Front Panel Display Assembly
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8506A

REFERENCE
DESIGNATOR

A= YNUMERICS-~-3
o+ i, 14, 17
J 2

4 3 %, 08,
J 134 138 13C
o 3D

J b

J 9

J fia 1R §4C
J 110 216 22H
J 2XH 29K 36K
J JiL 3 3N
J 28 128 20
J 12D

N 44

MP 2

MF 3

MP 4

MF 3

R 3

g i

t i
5-8

¥

TABLE 3-3. A2 MOTHER BOARD PCE ASSEMBLY
{(SEE FIGURE 5-3.)

Ao b it it i ..._......_...DE"S'CR }: Fl'i' I GN...--..-A..........‘»...-u.“........“.. PR
CONN, PWR EDGE,REC,2.1380 CTR, 8 POS
CONN,FWB EDGE,REC,9.1%0 CYR,i8 FOS
CONN, FWEB EDGE,REC,9.13¢ CTR, 4 POS

CONN, FUBR EDGE ,REC,9.138 CTR, 20 FGS
CONN, FUWR EDGE,REC.9.15¢ LTR, {46 FPOS
CONN, FWEB EDGE,REC, 2. ¢3¢ CTR, 40 FOS

CONN, PWE EDGE,REC,8.45¢ CTR,& FOS

FIN, SINGLE, FWER,D.025 S&

CONN ACC, PYE EDGE, FOLARIZING INSERT
THS, FILM, MYLAR ADHSVY, . 0035THK
IPACER, SWAGED, RND, BRAXS, 4-40X9. 079
SFACER, SWAGED, RND, BRASS, 6-32X0. 187
RES,CF, 1K, +-53%,9.25U

SWITEH, SLIDE, DFDT

PHOTOTRAONS, DARLINGTON DETECTOR

www.valuetronics.com

FLUKE

STOCK

..._.NO_. -
354959
291904
417350
B 7350
417550
I9ieta
/08484
A22350
ATRTE0
ATIHHG
422550
A1 42T
291625
26TH06
293498
386923
343994
351882
343424
697464
TARQTA

MFRS
SFLY
CODE-
QBTIY
L rarsd
o2 Farad

Qev7?e
DaT7?
Rirrs

R rara

Qo779
QOTT?
89534
47534
B9534
800314
893354
0473

HANUF ACYURERS
PART NUMBER
—0R GENERIC TYFE~-

3824973
{~583497-0
i~583694~2

§+583407~1
5834079
2-383407-9

5834974

876231
53003014
386933
343994
Jitaal

GRS ~4-B3F 1K
4P74464
MRD7 4

TGT
QTY
3
i
7

) = e

-

3 wn
Rl E ARV TS

$
-

[ Lt =4



8506A
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MP2{14) Typical
UL {(14)Typ
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e 1
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JB0K 3 I o 1
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l .
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Figure 5-3. A2 Mother Board PCB Assembly
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8506A

REFERENCE
DESIGNATOR
& )NUHERECS*MM}
g $, 4
c e
c 3
¢ 5
e &
C 7
£ g, 9
C th, 12, 13,
S
[N
# 4
L i
ME1
We 2, 3
HE 4
HF 5
HE &
M 7
Me 8
HE %
HEi0
ME 44
ME 1T
M43
a 1
a 2
R i
R 2005, 8-
RoO43, 24
R K
R 4, 7
K &, 7
R {4, 20
] 5
Foo4g
T 1. 3, &,
T g
T 2, a, %,
T 7
u 1, 2, %
u 3, 7
1] 4, i5
i &, 24
U 8, 44, 23
U L
U oie
U i, 49
1] 12, 22, 26
U i3, 24
Uu 4, 20
Ui
¥oo25
U39
yoooan
U 33
u 35
W i
W 2
tH 3
z 7
HOTE 4§
5-10
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TABLE 5-4. A3 ISOLATOR PCB ASSEMBLY
(SEE FIGURE 5-4.)

~==DESCRIFTION--

““0?# e )/ 30@V

Car, MTCA
CAP, MICH
CA?,MICﬁg$50§rg
CAP L, MICA, $8FF, +~5
CaP, Ta, I9UF, +-201, &V

CAR, AL, 150UF, +50-10%Z, 14V
CAP, MICA, 27PF , +-TL, SOGV

ChF, CER, 8 20UF, +-20, 50, 254

CAP . CER, §.,8047UF , v
SCREW, MACH, PHP, 8TL,
CHOKE , 6 TURN
LE8GLATOR, CASE ASSEMBLY (MPZ
CASE HALY, HOBULE

COVER, MODULE, CASE

SHIELD, COVER, TSOLATOR
DECHL, ISGLATOR/EXT.TRIGGER
DECAL, CAUTION
CUARD, REAR, T90L.,
GUARD , REAR, ISOLATOR, RIGHT SIDE
GUARD, FROMT, IS0L.. LEFT SIDE
GUARD  FRONT, IE0L., RIGHT SIDE
SFRING,COLL, (NOT SHOEM)
SFACER, FWRAGED, (MOT SHOWM)
TRANEISTOR, 31, Pivr, SMall. STGNAL
TRANSISTOR, 8T, NFN, \Mﬁil ST&NAL
RES,CF, 229, R DL
RES,CF, 16K, +-0%, 0.

%, 550V, 18R
4-40X3/8

= MFi gD

LEFT SIDPE

jeailY

RES,LF, 428, «-57 0, 2%
RES,CF, 4.,7K , +%%, 0, 2F
RES,CF, K, +-9%, 8,2
RES,CF, {54, +=5%, 0,254

RES,OF 470, +-32,0. 25

RES,CF,{90K, +-5%,0 . 254
IHDUCTOR

INDULTOR

IC, CMOS, HEX BUFFER

TE,TTL,8RIT PAR-IN, SER-QUT SHIFT RGS
LC,TTL, BUAD 2 INFUT NAND W/OFEN COL
IC,LITTL HEXY INVYERTER

IC,LSTTL, RETRG MONGSTADR MULTIVE W/CLR
IC, STTL, QUAD 2 |NFUT MNAND GATE

ic, i?YTL,TﬂI?LE 3 INFUY NAND GATE
TC,LSTTL, QUAD 2 TNFUT NOR GATE
IC.CHAS. Qual 2 INPUT NOR GATE

IC, CMOS, HEX BUFFER W/3-STATE QUTFUT
IC.THVL, BBIT SER-IN,PAR-0UT R~SHFT RGS
FC,CHOT, QUad 2 INFUT AND GATE
1C,CHOS, TRIFLE 3 IMPUT NOR GATE
IC,CROS DGl D FAF,+EDG TRIG
IC.CHOS,FASY QUAD 2 TNFUT NANB GATE
IC,CRHOS, TRIPLE 3 INFUT NAND GATE

IC, CMOS HEX SCHMITT TRIGLER

WERE, BUL, 22 AWG, TINNED COFFER

WIRE, BUS, 26 AWG, TIMNNED COFFER

WIRE, TEF , £, 22AWG, SOLID, WHT
RES,MNET,DIF, 16 PIN, 15 RES, 10K, +-5%

FLUKE

gT0CK

._..,Nm....-v
176423
264585
§ABA45
148516
§H3IFEE
1862948

177998

J0eHay
I0Ta47
1D6724
145843
EVGEA R
4%640"

43 ?‘;’ﬂ 7
3B3TAG
a8
A4g72a0
474445
IRATLO

45?;90
AX7E90
AZTHEB
4374668
241830
29340
40803
APELE
G410
FHITOO
373074
393041
JI5oDiVE
487759
273138
49Ha0d
3551680
30417
AYADE
375447
477HLO
115459
212704
3E17e
355305

MERS
SPLY
CODE~

T
54289
?3445
a3

i 4]

74598
89538

Ga7id
BOG34
8034

Q1w
DLTIT
aXPES

{040
02735
12040
89534
89534
89536
895336

USE P/N 486407 TO ORDER CASE WITHOUT PCR ASSEMBLY.
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MENUFACTURERS
FART NUMBER
-=OR GENERIC TYPE--

EIDREEI

DM SEI31
LHISF4A88
1P4D394X20 20K AT
ET151 2014607

CF-a73
145813
3091
ARAH4HT
AGEGRG

48
ﬁ%

746

?V"’?n
4.4?04
A37FAT
J833aY

CR25{ ~4-5F 220K
CRES{-A4~SF (0K

ROS{-4-SF 47K
e BE AT
T 4B K

o
A-BPATOE
4B E L DOK

C 2EA
437590

43TH0G

CHAESHHE
SNTaa%H
01295 SH7A24M
INTALITAN
SNY7ALS ¢ 23N
SH7400SN
SNTALI¢ON
ENTALIO2N
L1460 AE
HHRECTTN
SHTAL AN
CRADRIRE
£DAPISBE
CDAGIIAE
FA01PCAA041PC
CHABDIYRE
474091 4N
115467

DEDTO4

35176

355365

HI
Ty

t
e e I

B T R O S S S

kYRS

PR el IV I

du

i et i 3 1) L RD = = L PO RD R G

-a

T T A VY

i

£
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Figure 5-4. A3 Isolaior PCB Assembly
5~11

www.valuetronics.com



8506A

REFERENCE
DESIGNATOR
Ao SNUMERTCS ===
c 4, 2
c 3, 4,
e 7
C 5
c 8
€ 9 1f,
C  ip- 44,
€ 15, t4
€ {8~ 20
Coan
R 1 3
Ck 1, 2,
R 3, 4
CR 4
Fooog
FL
Mo
Hooo2
M3
Ho 4
505
Ho s
Hoo7
W8
M9
Ho 10
Hoo1
Ho 42
Hooi3
R
ME
WE 2
ME 3
HE 4
MP 5
HE &
M7
T
MR 9
MF 10
ME g4
ME 12
MP 13

i
3, 4
5. 4
7
a
9
i, 3
2
§
S R
i
2, 4
3
5
b
7
8
f
2
3
i

ESEottCctom e AR AN

5-12

b3 -

- g

by

{SEE FIGURE 3%-4.)

"'"""‘“"""""""DE.SCR {F'T IGN.___.._.._..__._..._...._....._._._

L

&K & ok X % X

CAF, &k, 330UF , +30-20%, 100V
CAF, AL, 470UF , +50-20%, 50V

CAF, AL, 3300UF, +30-26%, 1 6V
Car, al 1 5080UF, +30-20K, 16V
ELECTREG, MIN,LO LEAK, 4.7HF,
Cor, CER, 9, 220F, +-20K, 30V, T3
CAF, CER, SO0OFF, +- 10X, 250V, X7H
Car, AL, 23UF, +-20%, 50V

CAF, AL, 4.7UF , +-30%, 56V

35y

DIODE, §I,RECT, BRIDGE , BV=3200V, T0=1 . 0f
DIODE, ST, 50 PIV, 2.0 AMF
DIODE,IL, 100 FIV, 1.0 aMP

DIODE, SI,RECT,BRIDGE, BY= S8V, I0=3.04
FUSE, {74 ¥ 4-t/4,5.00,0.54, 250V
FILTER, LIMNE, 259V/ 1A MAX :

BUT, HACH, HEX, STL, 4—49

NUT, MACH, HEX, STL., B8-32

SCREW, MACH, RHE, NYL, 4-40X1/4

SCREW, MACH, FHP, BR, 8- 40X 3/8

SOREW, CAF, BH SCKT, STL, 4-49 X §/2
SCREW, HALH, PHF, STL, 6-32X1 /4
SCREW, MACH, PHF, §TL, B-32X3/8
SCREW, CAF,BH SCKT, STL, 8-32 X
SCREW, MACH, RHS, MYL , 4-40%{ /2
WASHER, LOCK , INTRNL, STEEL , #4
WASHER, LOCK , INTRNL , STEEL, +8
WASHER, SHLDR, NYLON, 24

SCREW, MALH, BHE SEMS, STL, 4-32X3/8
WASHER, LOCK, EXTRML, STEEL, .509 ID
BRACKET
HEATSINK
HEST STNK,
HEATE INK
INSUL FART, TRANS, SILICONE, FONER
INSULATOR, GASKET

INSULATOR, POWER SWITCH
LABEL , MARNING

LUG, SOLDER, 44

NUT FLATE

SHIELD, POWER SUPPLY

SUFFORT, HEAT SINK

HLDR FART,FUSE,CAF,1/4 X {-1/4,GREY
RES.EF,3.3K, +~5%,0.254
RES,CF, 398, +=5%, 0. 258

KES, VAR, LERN, 50, +-20%, 0, 54

RES, CF , 246, +~5%, 0. 254

RES, CF 2, 4K, +~5%, 0. 254

RES, VAR CERM, 500, +~20%, 0. 51
SWITCH, SLIDE, BFDT, POWER

SWITCH, ON-OFF

FOWER TRANSFORMER & HEADER

TERM, FASTON, TAE, SGLDR, €. 110 WIDE
IC,VOLT REG,FINED, +i% VOLTE, 1.5 AMPS
IC,VOLY REG,FIXED, -5 VOLTS,{.5 aMpPs
IC,VGLT REG,ADJ, 1.2 TO 37 V,§.5 AMFS
YO, VOLT REG,FIXED,+5 VOLTS, 1.3 AMPS
IC,VOLT REG, FIXED,+12 VOLTE, 1.5 AMPS
IC,VOLT REG,FIXED,~12 VOLTS, 1.5 AMPS
IC.VOLT REG,FIXED,+5 YOLTS,1.3 AMFS
WIRE, TEF ,FE,UL1 180, 22800, STRN, WHT
WIRE, TEF,EE,UL§180, 224G, STRN, BLK
WIRE, TEF,EE,UL1{80, { BAWG, STRN, GRN/YEL
HLDR FART,FUSE,BODY 1/4X4~1{/4,5X20HH

3/8

FOMER FUPFLY

www.valuetronics.com

© TABLE $5-3. A4 FOWER SUPFLY PCBR ASSEMBLY

FLUKE

£TOCK

— _NS..._
484438
478792
478792
893472
503495
LO3993
309849
485939
H1A87S
TALHS
296509
I4TEHY
343491
584115
109322
449988
184044
$i6544
574780
497930
528367
152140
114124
658553
5497265
110403
110320
434386
177022
175943
§ 46327
414128
639849
439044
508630
H5R467
383158
396250
107558
439807
5639854
544208
4406238
348813
441543
30861
3THAD4
441493
206048
D3407H
453505
43981
542869
443187
413§79
460410
355167
AZBES 4
381645
AR0B47
115667
115774
IBHTTT
3IB{88

HWFRS
SFLY
CODE~
895346
895334

89534
89536
89534
71599
BY534
295346
8R%34
09423
Ga713
#4295
14934
7i490
89534
T3734
BY536
89334
89534
895346
895346
89534
89534
89534
89536
BY53S
54728
BP534
B9534
73734
13103
]Y53S
BY5ES
BPS34
GYERS
55285
89534
3534
B9536
89534
89534
41935
8ne3i

80631

§2511

80031

80031

02144

22389
a9534
89536
Q2640
047¢3
04713
{2049
12040
QAT
4713
QA713
89534
BYSRS
89536
61235

MANUFACTURERS
PART NUMEBER
=-0R GENERIC TYPE--

484434
478792

403472
4503480
663993
CWILO0224K
A8TAXR
614875
TALBT1
FRE20G
tNTARORL

i NASGD
KBLOOS
MDLi-2
649984
BOD2A-NF
$10544
S74THO
493933
F28367
132140
Fi4i24
AB5E583
&19205
i10463
119329
F407-45
177022
§75943
izs2
GOIOHR-TT
437849
HEPHLA
308430
654447
TAG3-QPF RS9
JFLHITO
§OR558
439867
539854
446268
Z{. 1464
CR2T4-4-5P3K3
CRASY ~4~5FI90E
4211500
CR25{-4-5P240E
CR2IT{-4-SF2KA
H2 i1 -501
1iAa{297A
4534605
H3%815
LE395~1
MC7815CT
MC?915CF

| EEE)
LH340T-5
METBI2CT
MOT9E20F
MC78OSCT
1156467
t{5774
386177
GA1. 1603

T07
BTY

PN

LENTE O R o

B h e [} ek =R v B ke R R RF —h R ek sk e PR v em ) e wn 23 ma P - R RD  GIP2 PRI PRI AR AT U e P L O
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8506A

MP11

MPT

[ MP4

AFa
" ]

=
A=
=
e
(%2
xI
—
(=3
) AlEEE- AR

MpP2

_L_ﬁ’e-]

V1]
Vi W

12, MP5, H3

T
T Yo

[

HB8
Ci5 |
(REF) e ‘\\g:”\
C16 g j? D
(REF) N
W
See Detail 1
MP
12 Tt
MP10
///// MPg
H7, M2, H1T

H7, H2, H11 \\;\ 1 i // g/

= MP1
R
A M8
A e, oY 8505Am1651
See Detall  and 1l Usg, xuUs
Figure 5-5. Ad Power Supply PCB Assembly
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Detait |

Detait 11

J1, Ha(2), H10(2), H1

XF1, F1, XF1-A

MPg, H1

B505A-4051

Figure 5-5. Ad Power Supply PCB Assembly (cont)

5-14

www.valuetronics.com




8506A

TABLE 5-4. AS FOWER SUPFLY INTERCONNECT
(SEE FIGURE 5-&.}
N
REFERENCE FLUKE  MFRS MANUFACTURERS R G
DESIGNATOR STOCK  SPLY PART NUMBER TOT 8§07
A= INUMERTCEwmd  § mmmim o PESCRIFTION- e el CODE-  ~-OR GENERIC TYPE-—~  OFY -@ ~E
J 5 CONN, PNE EDGE,REC,9.150 CTR,$ POS 291425 HOTT?  S583650~1 f
J 2 COMN ACC,FWH EDGE,FOLARIZING INSERT 293498 59534 293498 §
J 3 CONN, PRR EDGE, REC, 0. 159 CTR, 14 POS 352482 00779 S583694-2 1
MP1
-
o0 o O
7 J2
1 .
. l Pz P -
1 )
8505A-4004
Figure 5-8. AS Power Supply Interconnect Assembly
5-15
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8506A TABLE 5-7. A& CONTROLLER PCE ASSEMBLY
(SEE FIGURE 5-7.)

REFERENCE FLUKE MFRE HANUFACTURERS
DESIGNATOR ITOCK SPLY FART NUMBER 107
A= FNUMERICS--=-> § - == BESCRIPTION -~ e =N COBE- --0R GENERIC TYPE-- ary

£, 3, 5~ CAP, CER, 0.220F, +-20%, 30V, 75U 309849 Ti590  CW3ICOC224K 20

C

C 7, 96 12, Jovagy

c 15, 7~ 26, 3av849

C 22— 2%, 27, Jovna9

c 28, 39 309849

[y 2 CaF, CER, 1 800PF, +-51, 50V, COG F2B04AY g9BES H28D4v 1
C 4 CAF, TA, 6. BUF, +—-19%, 35V 1827682 5408%  {30R6BTXO63T 1
C g CHP, T, IPUF, +-200, &Y {63945 542879 {94D374X0920KNS i
C 7 CAF.CER, 9. 01UF, +-28%Z, 190V, X7R A0736E PRYEE A ZIAT00WORIODEN i
" 13 CAF, MLCH, 33PF, +~5%, 500V T6OELY  ORTP?  DMIBER3GJ i
L {4 CAF, CER, §. TUF, +-20K, 50V, TR 7EE92 B1ITOTOWIRIGONFH f
C 16, 21, 26, CAF AL, A7UF  +75-20%, 25V BPERE L3519 4
C

a9 455194

CR H * DIODE, 1, BY= 75,0V, I0={50MA, 500 MU ZOITLT OHTVTIE 1N4448 i
H § SOREW, MALH  FHP, §.85TL, 4~40X3/8 TSI G4 BIN3EE 24144 H
L i CHOKE, §TURN 320911 89PE3S Z20%H 1
uis i CASE, CONTROLLER, ASSEMBLY (HF2 -~ HP8) 438F1H BPEZL 438T0 1
MF 2 CAZE HalF, MODULE 402790 8PE36  A02FFY 2
M 3 COVER, MUDULE CASE 402974 BYSIE  ADIGTA i
MF 4 SHIELD, COVER LE21TE 89536 &RV 1
HE 5 DECAL, CONTROLLER 640359 89534 440359 i
MF ) DECAL, CAUTION 434504 87536 454504 i
MF 7 GUARD, REAR 895346 383354 i
M g GUARD, FRONT 89534 383354 i
M 9 SPRING,COIL, & ~ 374 (WITH Hf2 B3EH3  COT200140380H i
MPo1d SEACER, STANDOFF 448 (NOT THOWN) 89534 335664 i
R i RES, CF, 180K, +—5%, 0. 256 573584 80034 AT - 4-FF 00K i
R 2 RES, CF, 620K, +~3%, 8,250 &E118F 8003 = ap- DR S 2OK {
R 3, & RES, CF, 101, +-3%, 6254 S73E¥4 0 30034 =45 OK 2
R 4, 3, 7 RES,CF, § .3K, +~%%, .25 STI2EE Goasi eSS 2
R g RES,CF, 33K, +-5%,0.25W 373485 89931 4 3K i
R 1o RES, CF, 207K, +~5%, 0,250 3732467 80934 K7 i
R 15 RES,OF, 6.2K, +--5%, 6. 254 442368 80031  CRIATE-4-EPHK2 i
RN 9, 2, 4 RES,NET,SIF, 10 PIN.9 RES, 6.2K,+-2% SB1334  BPE3S F0i534 3
RN 3 RES, NET,SIF,10 PIN,? RES, 2K, +-2% 446880 89334 446880 i
RN 5 REY, MET,DIP, 14 PIN,8 RES, 2K, +-3% 3T490T 89536 ST4F05 §
L - 7 TERM, FASTON, TAR, SOLDR, 6,119 WIDE 512889 024660 623951 7
U i * LCLITTL, DUAL J-K F/F,+EDG TRIG 482799 0129T  INTALTIO9N 1
i 2 10, CMOS, DUAL MONOSTARLE MULTIBRATOR AT4017 64713 MOTAS3BROP i
U 3 ® IC,CHMOS, DUAL ISYNC BRINRY UP CNTR 3558464 04743 MCI4G2QRCF f
H q # L0, CMOS,PHASE LOCKED LOOK, 146 FIN DIF 403384 02735 CD4O4SERE i
U 5, 27 ® TC,LSTTL, RUAD 2 IN NAND W/SCHMT TRIG 503449 91295 INVALTIZENM 2
u & # I0,LSTTL,YRIPLE 3 INFUT AND GATE F93083  04TIE FHNTALS{IN i
U 7, @ * IC,CHOZ, BUAL D F/F,+EDG TRG WASETERIT S34433 04713 HO4AS1IRCF 2
u 8, 14 # IC,CHOS, TRIFLE 3 INPUT NOR GATE 586453 04713 MO14025UBCE 2
u 139 ® LG, CHOS, HEX INVERTER 381848 02733 CDAG4ATURE {
U i # IC,CHMOS, TRIFLE 3 INPUT NAKWD GATE 375147 02?3T CNAGR3URE i
U 12 ¥ IO, LITYL,QUAL B F/F,4+EDL TRG, W/CLR 9IS 01295 INTALFITSN 4
u i3 ®OIC,LETTL, O0TL TNV LINE BRVR W/3-STATE 429489 01295  INTALISZA0N i
U ia * T, EMOS, QUAD 2 INPUT MAND GATE FIFFIRE 04TII MO 401 TURDE i
u i5 ¥ IC,NMOS. 8 BIT MICROPROCESSOR 404541 1295 THMS8080 i
Lk 7, 24 * IC,OMOS, GUAD 2 INFUT NMOR GATE EBELTVE 0 0RTIT CDAODIRE 2
] 18 # IC, 3594 X 4 PROM SWL3-STATE BUT 722744 01295 THRZAS(ON !
U i? ® TC,5TTL, CLOCK GENERATOR 586230 34649 FEIZ4 i
u 20 LG, WHOS, 5128 BIT CEPROH 685545 40395 XDIBE14A i
U 29 ® IC,CHOS,8 BET PRIGRITY ENCODER 412973 02735 CD4A332RE i
u 23 # 10, 2K X 8 STAT RAM SH4144 33297 UFD4A01 402 {
u 22 ® I, SI2XE EEPROM TI2IAE 89536 TRRZ48 i
[ 23 # PROM, PROGRAMMED 466449 BFE346 H4DA4AT i
u 24 * FROM, PROGRAMMED 60456 BYISIS  AEDHASE i
[H 2% # IC, CHOS, OCTal BUS TRANSCEIVER 235964 3446465 MDVASC2ABAC §
u 28 ¥ IC,TTL,BRIT SER-IN,FAR-GUT R-SHFT RGE 408732 01295 INT4LS{44N i
VR 2, 2 # ZENER,UNCOHF, 5.4V, 5Z, 20.0HA, 8.54 535474 04713 {NS234iR 2
45 SOCKET, I, 40 FIN 429382 215046 240-pL3YE i
XU 19 SOCKET, 10,16 FIN 2746535 iS04 31 6~ALITD i
xyoozz2 SOCKET, IC,24 PIN 3T6234 915846 2R4-nLIPD 2
XU 23, 24 SBCKET,IC,28 FPIN 448217 94504 R22V-ALIRD i
A i * CRYSTAL, {3.346MHZ, +-0. 05%, HC-18/1) HAZTRE 99536 H42TRE i

NOTE f = USE P/MN 43851¢ TO ORDER CASE WITHOUT PCR ASSEMELY.
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CAUTION
SUBJECT T0 DAMAGE BY
STATIC ELEGTRICHTY
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MIS-1687

MP1 Case Assembly

+

AB

D~ (v ~gE-

LY rTTY e (T L

o I TR IR

Figure 5-7. A6 Controlier PCB Assembly
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8506A

TABLE 5-8. A7 FRONT/REAR SWITCH PCR ASSEMBLY
(SEE FIGURE 3-8.)

REFERENCE FLUKE HFRSE MANUFACTURERS
DESEGNATOR STOCK SFPLY FaRT NUMEBER TOT

A-INUMERICS-~~) & woormvcc s BESCRIFTIDN = — oo s ooMffeme COBE-  ~~0R GENERIE TYPE-~ RTY
CR i # LED, RED, PCE MOUNT, LUM INT=1{.2M0D 385914 99214 FSL-22 i
| 1 SURGE PROTECTOR, 145V, +~20% 442731 25088 Ei~C{48 §
F ., 2, 5, FUFE, 13732 X 1~5/16,FAST, 34, 300V 443833 7408 fJP2T2 4
F ) 4543833

£ 3 FUSE, $ 744 ~-174,FAST, { .54, 250V 739888 89T34 739888 §
F 4 WIRE,MAGNET, 3éM, {300, SOLDERARLE 160978 89536 {60978

H i SCREM, MACH, FIHY, 8TL, 2-546X5/8 37O270  BP3FS 3TA2V0 4
H 2 WASHER, LOCK , EXTRML, {¥/F3) 173943 89536 (73943 i
H 3 NUT,PRESS, CLINCH, §.8TL, 254 4034688 gYEIs 403488 2
J i REAR INFUT CaBLE ASIY L3P60F  GYE3E H3PLH0F H
4 2 FIN,SINGLE,PWH, 5,025 S& 26VHH0 e0VIE BYOZ2~ 2
i § RESESTOR COTL ASSEMBLY 4383253 BY53S 438325 i
L 2 ASEY, COMMON MOBE CHOKE 4546629 BY536  4TH62F i
M § FLATE , REAR INFUT 4631766 893346 &51760 i
MP 2 FUSE HOLDER (WAF3) 373188 419303 031.1453 H
MF 3 TIEFQINT, FUSE (W/AF1,2.5,4) 172080 04383 SST-1M 4
M 4 SPACER, MOUNT, RIGHT ANGLE (W/CRE) 6581461 89534 4NB141 i
M 5 CAF, FUSE HOLDER (W/F3: 4460238 L1935 0X1.14464 i
HF 7 SFACER, SWAGED , RND, BRASS, 6~32X0. 265 63G192  BPE3s 450192 3
ME 8 DECHL, PLATE, REAR INPUT 489751 BYE346 48075 i
] i REY,CF, 330, +-5%,8.25W 348720 BOH3H i
53 2 THERMISTOR,RECT ., POE. , (K, +~48Y%, 25C 474740 FGi57 i
® 3, 4 RES, MF,38,9K, +--1%, 0.5, { 00FFH 247769 14637 S3GFEF 2
R 5 RES,CF, 276, +-5%, 0. 250 34G789  GO031  CRI51-4-5F270E i
Ay t FUSHRUTYON SWITCH 19POLE 447149  8QPTZ4 447149 §
kS 2, 3 FUSHBUTTON YWITCH-2FOLE L4T1 R BYE3S L4473 2
W i WIRE, TEFLOGN, RED, #2322 (W/F3) 115374 B9336 1157074

5-18
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)

MP3(4) 2
A
MP4 (2}
MPT7(3) we) [e]
J2 = £
H4(2)_..__._/ a

MP3(4)

i
|
:
|

|
8 O W
MPT—\ N |

“MP2 «mm_l
F3 " T
MPS | g 8506A-1605

Figure 5-8. A7 Front/Rear Swilch PCB Assembly
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8506A

REFERENCE
DESLGNATOR
A= YNUMERTES ~aw )
c i~ 4
c 5
C é
c 46, i1
T 2, 14
C 43
£ 13, 146
8, 19
£ a0
ck 4, 2, 7,
6 8
CR 5, &
H 1
K §, 2
MEf
we oz, 3
e 4
ME 5
TS
BE 7
ME 8
HE 9
T
ME £4
MPf4
HF 14
G t, 3, 7,
8 49— 13, 22,
R 23, 32, 34,
R 34, 38
[} 2, 4, 6,
Q 3%, 33, 35
Q 5
& 8, ia- 14
@ f8
g i9
& 37
R f
R 3, %, 48,
ROt9
R &
R 7
R g
R 4
R 19
RO4d
Ri2, 13
R4, 26
R 15, 93~ 95
B 16, 17, B7-
R 92
R 21~ 23
R 24, 24
R 3
R 3~ 34
R 35, 42
R 36
R 47
R 48, 49
R 50
R 58
Roos2
R 53
R 58, 59
R &t
R 43
R 44
£ 70
RO7
72, 97
RT3~ 75, 99
R 76
R 77
8 9B
U q
u 2
u 3, 4
i 5, &
¥R O3, 4
W 1
P
NOTE § =
5-20

TCAF,TA, 4.70F, +-28%, 25V

E

R R OR R K K R %

x &k ok % %

THBLE 3-9. AB DO SIGNAL CONDITIONER PCE ASSEMELY

(SEE FIGURE 5-9.}

§ oo e e BESCRIP T TN m oo oo e e

CAF, Ta, 39UF, +-20%, 8Y

CAF, POLYPR, 4708FF ,+-10%, 260V

CAF, AL, 5.8UF, +30-19K, 43V

LAF, HICA, 10OFF, +-5%, 580V

CAP, CER, O.01UF, +BO-20%, 100V, I35V
CAP,MICR, 47FF, +-5%, 508V

CaP, CER, 33FPF, +-2%. 59¥, COG

CAP MICAH, S80FF , +-3%, 500Y
DIODE, ST, BY= 75,0V, TO={50MA, 560 MU

DIORE, ST, BY= 20,0V, I0= 36MA, SELCTD IR
SCREW, MACH, PHP, §.5TL, 4-40X3/8

RELAY, ARMATURE, 4 FORM C,5V,LATUHING
CATE, DO STGNAL CONDITIONER (MPZ ~ WP
CASE, HaLF MODULE

COVER, MOD. CASE

SHIELD, COVER

DECAL.

DECAL, CAUTION

GUARD, REAR

GUARD, FRONT

SEACER, RND, SOLLUBLE

SFACER, SWAGED, RND, BRASS, 4-40X0. 187
SEACER, TRANSIPAD (NOT SHOWN)
DECAL, D C SIGHAL COMDITIONER
TRANSISTOR, $1,NPN, SHALLL SIGNAL

TRANSISTOR, ST, PNF, SMALL ITGNAL

TRANSISTOR, §1, PNF, SMALL STGNAL
TRANSTSETOR, 81, N~-JFET, HI~VOLTAGE, TO-92
TRANSLSTOR, 81, NFN, DUA, , TO~78, HI-BETA
TRANSISTOR, ST, NFN, DUAL, TO-52
TRANSISTOR, ST, PNP, SMALL SIGNAL
RES,CF, 339, +~5%, 0.3
RES,CF,3.3K,+~5%,9.25W

RES,CF, 476, +~3%, 0. 254
RES,CF,2.74,+-5%,0,254
RES,CC, 30K, +~5%, 2%
RES,CU, 186K, +-{0%, 6.5%
RES,CF,15¢, +-5%, 8,25
RES,CF, A7VK, +-5%,0.25KW
RES,CF, {5, +3%,0.254
RES,CF, 1K, +-5%,0.254
REL,CF, 1M, +-5%,0.254
RES,CF, t89K, +--5%, 8.25

RES, SET, SIG. COM. DIVIDER
FRECISION RESTSTOR DIVIDER
RES,CF, 15K, +-3%,0.254
RES,CF, 10K, +-5%,0.254

RES MF, i, #-{X,0.125W, 100FFH
RES,CERM, 100M, +-{0%, {4

RES, VAR, CERM, 200, +-20%, 0 .54

RES, VAR, CERM, 59, +-20%, 0.5
RES,CF,2.2,+-5%,0.25
RES,CF,20,+-5%,0.25W

RES., VAR, CERM, 100K, +-20%, 0,54

REZ, VAR, CERM, 19K, +~20%, 0.5

RES. SET, 2M T.L. MATCHED

RES,MF, 88 .6K , +-1 %, 0. 125U, {COFFM
RES,MF, §.87K,+-{%, 0. 125U, { QOFPH
RES,MF, 1K, +—1X, 0. 125K, { 0BFFM

RES, MF,52.3K, +-1X, 0,125, { SOFFY

RES, M, 3, 00K, +- 0%, 0. { 25U, 1GOFPHM

RES, MF, 3.85K, +- 1%, 0, 1250, {Q0FPH
RES,BF 100K, +—1{ X, 0, {230, { 0OFPM

RES, MF, 4. 02K, +- 1%, 0.1 25U, {GOFFH

RES, tF , 200K, +~1%, 0, 1250, {00FFHM

RES MF, 2. 43K, v~ 1%, 0.1 25K, (QOFFM
IC,CMOS, QUAD D LATCH,W/XOR ENARLE
1C,CHOE, TRIFLE 3 INFUT NAND GATE

IE, OF AP, SUPER BETA INFUT

1€, 0F AMF,GEN PURFOSE, T0-99/T70-78
ZENER, UNCOMF, 22.0¥, 35X, 35.&6MA, 6.4
WIRE,BUS,22 AWG, TINNED COFPFER

SOCKET, SINGLE, PUR,FOR 6.022-0.025 FIM

SET

www.valuetronics.com

FLUKE
STOCK
YT, e

§61943
1463715
512830
218954
148494
{49153
146536
3548572
1 4B 40T
703323
203323
48177
254964
745678
458697
402990
462974
41198
4413377
454504
353344
FNIAIS6
3Z4T97
335604
152267
651954
218394
248394
248394
298396
$95974
195974
226796
BYILL4
585109
295747
219388
FEETR0
348813
348943
343434
386499
$10122
108147
343442
348994
348755
343474
348987
348920
248920
AZAHH5
4HaE210
BABBGA
348839
268797
441758
28471 ¢
267815
354944
463203
268581
267880
29GEA20
291 468
267229
1468729
237248
312645
293779
248897
235325
261701
293712
355549
375147
722025
27§502
181073
§ 154469
343285

USE P/N 40B992 TO ORDER CASE WITHOUT PCE ASSEMELY.

MFRS

SPLY

CODE-
56289
B&6ERY
89536
73445
TRE36
54289
KAt}
Ta982
14653
G798

67243
89534
89534
89534
89534
89534
8Y536
895346
89534
89536
87534
32559
B9534
07947
89536
94713

&4TH3

Q4713
{7834
89534
89534
7263
BOO31
80031

80034
BOOI
0412y
01124
88031
HOO31
8031
ge031
88034
80034

89536
BPE34
8OO
80034
P1637
g7536
falolib
80294
BOGRE
80034
go2%a
86294
89534
¥1637
94637
?1637
91637
1637
?1437
1437
?14&37
71437
?14637
02739
02735
{2040
12040
04713
89534
0977¢

HANUFACTURERS
FART NUMEBER
~-0R GENERIC TYPE-~

{94DA473X0025K A1
{96D3FAX0020KA T
512839

ETSPANGE3AZ
DMIZFietd
COAZTIOIF103M
CHI3E4704
B121-A100--U06-3300
CDiFFDABY IO

1NA4A8

FD?223
6164
T1Ee78
438972
AGETOD
462974
4119i8
AV XETT
454504
835464
383354
TO-35-{5-£
35604
194 23~DafF
451930
ANITO4

ZNIF06

MFEZ640

373824

385109

295747

M358
CRAS] - 4-BF3E0E
CR2G 4 ~4-BF3K3E

CR2F{~4-5F470E
CRES§-4-3P2K7
HE1545

EBIS41
CR25{-4-5FPi58
CRAZY-4-3F 47K
CRA5{ ~4-3F{3E
CREATE~4-3F K
CR25{ ~4-3FiM
CR25§--4-5F 100K

424405

648212
CRAIS{-4-CP{3K
CR25{-4-5F1 0K
CHMF351004F
441758
306PF~{-201
JOOPF-1-508
CRZ3{-4-3F2E2
CR25{-4-5F20E
3009p~i~104
J009PF~1-103
296320
CHF358442F
CHFBS{B74F
CHFSS4004F
CHFSB5232F
CHFSSA0S§F
CHFBBI6SIF
CHF35 1 003F
CHMFSS4G21F
CMFS52003F
CHFSS29151F
CD4O42BE
CD4923UBE
LM{{CLN
LMA01A
{NP&FR
115449
2-324272-&

o7
|TY
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A8, MP1 Case Assembly

MIS-4100-CASE
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Figure 5-8, A8 DC Signal Condltioner PCB Assembly
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REFERENCE
DESIGNATOR

A INUMERICS <o)
C - 3

C 4, 8- 10
¢ B 7

c i1, 14

[n 12, 3

c 5

R {

CcR 2

cR 3

H i

HP {

MP 3

Hr f

MF 5

WP &

M7

MP 3

T

HE 10

MP i

ME 12

Q i, 3. 5,
2 7, 9, ti
@ 2, 4, 6,
@ g6, 18, i3,
3 28~ 38

[ i3

Q fa- 2%, 3~
& 33

Q 26

Q 27

|5 H

f 2

R 3

R 4, 5

S G- 9
g2, 19, 22
R 13

gOt4

[ i, 4

R i7, 18

kR 20, 23

£ 24

R 24, 27
RO2%, 24

] 28, 29

u i

Y 2

u 3, 4

u 5

W i
SXR 1%, 14

Z é

Zz 7

TAHLE 3-16. A% AUTIVE FILTER PCR ASSEMELY

(SEE FIGURE 5-19.)

§ e e e B SCRIPTION - e e e e i
CAP, POLYPR, 6. 04TUF , +-10%, 56V
Cap MICH, 338F, +-5%, 500V
CAF, FOLYPR, 0. 47UF, +-10%, 50V
Caf, ol , & .8UF, »30-10%, 63V
Car, oL, {OUF, +56--40%, 25V
Car, FOLYFR, 8. 00220F , +-1 0%, 200V
# ZENER, UNCOMF, 6.8V, 57, 28.0MaA, 0.4
¥ ZEMER, UNCOMF, 2.1V, 5%, (4.0MA, 0.4Y
» DIGDE, §I,BV= 75,6V, 10=156HA,506 MW
SCREW, MACH, FHFP, S.STL, 4-40X3/79
CASE,ACTIVE FILTER (MP2 - MFID
CASE HALF , MODULE
COVER, MODULE CASE
SHIELD, COVER, ACTIVE FILTER
DECAL ACTIVE FELTER
DECAL, CAUTION
GUARDR, REAR
GUARD, FRONT
SPALER, TRANSIFAD (W/R24)
SFACER, FCR (NOT SHOWN)
SPRING, COIL, COMF, SQUARED END. M WIRE
TRANSISTOR, ST, NP, SHALL S1GNAL

TRANSIITOR, §I,NFN, SMALL FIGNAL

TRAMETSTOR, 8T, #NF, SMALL SIGHAL
TRAMSISTOR, S, N-JFET, HI-VOLTAGE, T0-92

TRANSISTOR, 81, FNP, ThALL SIGNAL

# TRANSLETOR, ST, PN, DUAL, TO-78
RES,CF,&6.2K,+~3%, 0,25
RES,CF, 150, +~0%, 0,254

RES, B, 50 1K, +-5%, 0,1 230, 1 00FFH
RES,CF, 8.2, +-5%, 0,254

RES, Wl , 4%,3K, v 1%, 0.1 25W, 1 D0OFFM
RES, MF 12,16, +~1%, 0, 125, 100FFNH
RES, MF,4.87K, +{ X, 0.1 25U, 190FFHM
RES, VAR, CERM, 20K, +-107%, 9.5
SELECTED IN TES

RES, MF, M, +-1K,0.5W, 25FFH

RES, MF, 247K, +-1 4, 0. {254, 1 0QFFH
RES,MF, 57,61, +-1%, 0. 1254, tOOPFM
RES,CF,§5,+-5%, 0,258
RES,CF, 106, +-5%,0, 250U

RES, MF, 267K, +1%, 0. 1250, t8OFFR
IC,CHOS,HEX D F/F,+EDG TRG,W/RESET
IC,CHOS, TRIFLE 3 INFUT NAMD LATE
IC, O0F AMP,GEN FURFOSE,8 FIN DIF

IC, OF AMP.GEN FURFOSE, COMPENSATD, TO-5
WIRE, BUS, 22 nWG, TINNED COFFER
SOEKET, CINGLE . FWR,FOR 9.022-0.025 PIN
RES,NET,DIP,t& FIN,§4 RES, 100K, +-5%
RES.NET,DIF, 146 FPIN,8 RES, 108K, +-5%

& K x X

FLUKE
STOCK

..mNﬁ..._
493308
$40357
146308Y
28764
170066
847537
260495
IFLEET
203323
258444
459974
4072990
402974
441959
413443
454504
303344
3354
180007
335604
AT444T
195774
195974
268396
218394
2183%4
226299
B934
3PAE A
218385
284075
442368
343442
2YEES
449 675
23497 ¢
24657
DY ABTY
291409
191910
37540
768805
299114
348755
349774
245779
43450
APHI A7
363515
392947
{15449
343285
404749
380418

WOTE § = USE P/M 458974 TO ORDER CASE WITHOUT PCB ASSEMBLY.

5-22
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HFRS

IPLY

CODE--
(9534
el
avhila
73445
73447
89534
279146
0473
G710
89534
BY936
895346
09534
9534
895348
8PER4
[EERET)
8Y534
67347
89534
89534
44713

04743

G4743
895346

V7263
32293
200X
80934
PLE3T
BOIZT
CAR Y
?{637
PE6TT
8Y5346
89534
71637
ST
PL&EFT
8OO
89034
74637
2040
2D aces)
12040
{2049
BY5 34
0e?TY
89536
39534

MANUFACTURERS

FART NUMHEER TOT
--0R GENERIC TYFE~-- QryY
4132328
DH{SE3360.L
JIAHJ0RD
ETHFOXBE3AZ
ET100X02542
442632
iNT54a
TN7SOR
iN4448
2586144
458974
4062999
402974
411957
413443
434304
333344
333356
§@123-Dar
335604
ATA4AET
2NEF06

(7 T, SR U NP P O T X e i Xl AR - o

2NIP04

MPSI640
373314

B
o

2NE6AS
ITS8099
CROS{~4=5F4K 2
CRIS1~A-5F150E
CHFSSSE42F
CROS T ~a-5F8K2
CHESSASE0F
CHESS 24 2F
CHFSSA871F
291409

151910
CHFS51004F

CHF 5524937
EMESSS7HIF
CRZS 1~ 4-5F1 5E
CR25 1 -4-5F 1 GOF,
CHFRS26T2F
MM74CETaN
CDAG2IVRE
LM3O1 A
LHiAZ4H

£154649
23312724
404749

380418

h ot L] B P2 e e s e ek
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A8, MP1Case Assembly
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Figure 5-10. A9 Active Filiter PCB Assembly
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TABLE S~i{. Af® FAST R2 A/D CONVERTER ASSEMBELY
(SEE FIGURE 5-11.)
H
REFERENCE FLUXE  MFRS HANUFACTURERS R 0
DESTGNATOR STOCK  SPLY FART NUMEER TerT 0§ T
A-ONUMERILS——=) § ~wrmmem——— DESCRIFTION = mnr s rs e s s --NO-- CODE- --0FR GENERIC TYPE-- QTY -8 -E
a4 19 # FAST R2 A/D CONVERTER ASSEMBLY 383984 89536 383I984 i 1
A10A1 A/D ANALOG ASSEMELY i
A1BAZ FAST R2 A/D DIGITAL ASSEHELY i
MP o f CASE, A/D CONVERTOR MOD. (MP2 ~ HFP) 458948 89534 458948 { 2
wr o 2 CASE HALF, MODULE 402999 993536 402999 §
P O3 CASE HALF,EXTENDED MODULE 402982 89536 493982 i
HE 4 COVER, MODULE CASE 402974 BY534 492974 i
HE 5 SHIELD, COVER 211967 89536 411967 i
MF 4 DECAL . FAST A/D CONVERTER 413458 89534 413450 i
HE7 DECAL , CAUTION 454504 89534 454504 g
‘MP8 GUARD, REAR 383364 BISI6  INITaH4 1
ME 9 GUARD, FRONT, FAST A/D 383315 BYSZS4 30335 §
NOTE 1 = A10AT AND A19AY ARE MATCHED ASSEMELIES. ORDER P/N
383984 AND REFLACE COMFLETE At9 ASSEMELY.
NOTE 2 = USE P/N 458968 TO DRDER CASE WITHOUT PCE ASSEMELY.
A10, Module Assembly
@ 8 CJEATLTJﬂEAﬁOth By
HRJED
S$TATIC ELECTRICITY MIS-4140

5-24

Figure 5-11. A10 Fast R2 A/D Converter Assembly
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b9
62
53
&5
bé
&7

A9
ki

56~

41

REFERENCE
DESTGNATOR
A-ONUMERICS-—->
o §, 2
c 3

c 4

C 5
) &

C 7, 8
C ¢, 1
coid, 12,
£ 43
coo1s

£ is, €7,
C 23
T

c 20
coo2i

CR 1, ¥
cR 3, 4,
CR 8

CR 5, &
H §

H 2

MR g
Heoon

ME 3

MP 4

Q@ t- 3,
g8 14, 25,
2 4= 8
a 9, 27
g o
a7 24,
@ 3z

& 18

R i

& 2, 64
R 3

& 4

R 3, 7
R &

R 8

R 9
B4, 43
Rz

R 17, 18
R 19, 21,
£ 20, 28,
R 23, 23
R 24
R85, 24
R 27
RO29, 40
R34
k32

g 33, 37
R 34, 35,
R 54, 3&
R 36

R 38, 3%,
R 40, 43
R

R

R

R

R

R

f

R

R

R

R

R

R

R

]

&8

TABLE 5-12.
(SEE FIGURE 3-12.2

ATOA1 A/D ANALOG FCR ASTEMELY

FLUKE
S?DCK

E
#
*
3

®

*
*
i#*

CﬁP ?A 1OUF 2B, 35V
CAF,MICA, 33FF, +-5%, 500V
CAP,HIC&,ZGPF,+"5Z,SQQV
CAF,POLYES, 0.22UF, +-19%, 80V
CAF,TA, 4. 7UF, +-20%, 23V
CaF,MICA, 1SOFF, +-3%, 300V
CAF,FOLYST, 0.047UF, +-10%, 188V
CaP, MICA, 47FF , +-5%, 500V
EAF,QL.47®UF,+50"§0K,6.3V
Caf, CER,O. O@G?HF ~{0%,500Y, I5R
CAr,CER, 8. 23UF, +- "0/,}9V 754U

Cap,al, 33UF, +-20%, 25V
CAP, TH, & 230F, +-20%, 35V

CAF,MICA, {BOOFF, +-5%, 500V
DIOBE, 51, BVs 73,0V, T0=13000, 500 MW
DIODE, ST, RBY= 20,0V, I0= 50A, JELCTD IR

DIOBE, ST, BY= 50,0V, I0={30MA, FELLTD VF
SCREW, MACH, PHE, S .8TL, 4-40X1 /4

SCREW, MADH, FHP, S.8TL, 4-40X3/8

SFRING, COIL

SPACER, TRANSIFAD (NOT SHOWND

SPACER, SWAGED, RND, BRAST, 4~40X0.187
SPACER, SWAGED, RND, BRASS, 4-40X1 . 373
TRANSTETOR, FET, (SELECTED)

TRANSTETOR, FL, M-JFET, T0-92
TRANSISTOR, ST, 8-JFET, DUAL, TO-V1
TRANSISTOR, ST, NFN, SHaALL TTGNAL
TRANSIETOR, 51, N-JFET, T0-22, JWITOH

TRAMETETOR, 81, FNF, SMALL FIGNAL
RES, YAR, CERM, 300, +-20%,0. 36

RES , VAR, CERM, 10, +-20%, #.54W

REZ, VAR, CERM, 500, +-10%,0. 5K
REF, MRR,CFnﬂ,Qﬁu, ~§0%,0.54
RES, VAR, CERM, 39, +—10%, 0,51

RES, VAR, CERM, 20, +-207%,9.54
ﬁES,VﬁR,Qgﬂﬁ BOK, 410K, 0.5
RES, M, 3. 48, #~12, 0. 1250, {OOFPM
RES MF, 2.5 ,+=1%,0. 1254, 109FPM
RES, MF, 24,3, +-1%, 0,135, {O0FFHY
REZ,MF, 19K, +=1%, 0. 125U, 25FFH
RES,CF, (00K, +-5%, 0. 204

RES HMF, 10K, +~14, 0. {25, { OOFPHN
REFERENCE INVERTER SET

RES,LF, 470, +-3%,0.254

RES, MF, 42, 2K, +~ 1%, 804250, 1 ODFPFH
RES,CF, 42, #-5%, 0,284
RES.CF, 33K, +-~5%, 0.254

RES,MF 4103010, 12,0, 1250, { 00FPM
RES,MF, 249K, +1%, 0, 1250, {0OFPH
RES,CF,47,+-3%,0.254

FAST R2 AL SUMMING RESISTOR SET

RES,MF, 26.7K, 1%, 0.1 254, { DOPFHM
RES, MF, 73K, +-1 %4, 0.1 250, 1 00FFH
RES,CF, 13K, +~5%, 9. 254

RES, CF, 3K, +-5%, 0,254
RES,CF,5¢0, +-5%, 6. 254

RES, CF, §.5K, +~5%,0.25W

RES . CF, 470K, +-5%, §.254

RES, MF, 565, +-1¥%, 6. 125U, {Q0PFPH
RES, MF, {H, +-1X, 0.125W, { 0OFFH
RES, MF,56.2,+-1X%,0. 1234, {00PFH
RES, MF, 2573, +-0.1%, 0. 1250, 25FFH
RES,MF,37.6K,+~47,0.1254, 1 6OFFH
RES, MF, 66.5K, +—1%, 0. 1254, 1 OFFM
RES,MF, 100K, +-1X, 0. 1250, {0¢FFM
RES,CF,820,+"SZ,0.ZSQ

RES, CF 501K, +=5%, 0. 254
RES, MF, 42,7, + 4%, 0. 125U, 100PFH
RES, CF, 1M, =57, 0. 25W

www.valuetronics.com

ﬁ17681
140317
FA05TG
157392
fa1943
§ASATE
264562
{48534
$87773
1246724
309849
G049
715250
1461331
iA8353
2HIZEE
34817V
34z 7Y
34448
284154
2346154
424465
§Ra2a7
I35604
/17881
234487
254487
243830
374487
2183946
261578
261578
i95974
267349
344135
271126
285448
285422
2461186
2882990
260323
2PEHLDE
Hi8ta
328120
3Aages
1682464
ADVATS
343434
221455
441434
346868
2P363%
291349
444592
A6%94S
409944
2845779
271443
348854
441527
4414600
343448
3424634
320028
2HRTPT
JO5938
324443
289114
289082
248807
442327
348712
447744
348787

MFRS
SPLY
CGDE"

5628%
62489
T2i38
q44114
72134
89336
71390
BY534

89534
34289
4455
O7PNG
B7243

G723
895334
89334
83533
BYGaT
B?334
BYS536
869534

{2049
89534
S4713
27014

AT
BEIAPH
BHAPA4
87534
89534
875346
aal9q
87334
Fi4637
{4637
214637
495346
860314
{837
Q9834
BHO A
94637
80031
80031
PLAET
1637
#0031
89534

71637
1637
Bood1
80031
86031
80031
800631
¥1637
F1837
1637
89534
21637
?1637
P1&37
BOO34
80934
F9637
80834

MANUFACTURERS

FART NUMBER

~~0R GEMERIG TYPE~~

196B166X003TTHAYL
DHMISEI30J
DMiSEZ00J
192F22049R8
fPEDATIXOGATKAL
DHiSF{51.)
{263UWA739¢
IMi%EAT9.)
197773

CF=472

3evany

TIS2A30
i7SHD2LANOOI5HAL
CDI9FDiB2J0
iN444d

FD7R23

FOH9E74

236154

236164
COf70-014-0380M
16123-baf
3355404

417881

256487

27014
3746687
INZYO4
NESFEL {48

INIVOL
0GP ~561
BOOOF {180
291120
287148
28542
30G9F-
288290
CHFSS340¢F
CHFS5 1 2R1F
CHFSS24R3F
328120

CRIS1 ~4-5P1 00K
CHFSS{ 0 2F
409894
CR251-4-5F470E
CHESSARRDF
CR25 ~4~5F42E
ORI -4-TF3 3%
CHFSS1132
CHFS52492F
CR2B{ ~4~SF4TE
409944

=200

CMF352672F
CMFS57362F
CRA5f~4-5P1 3K
CR251-4-5P3K
CRA5¢--4-5FP519E
CR251-4-3FP1K5
CR253{~4-3F470K
CHF536630F
CHFS31 004F
CHFBBSARAF
321463
CHFB55762F
CHF556652F
CHF551Q03F
CR231-4-3F820F
CR25{ ~4~-5P3K1
CHMFS312R7F
CR251-4-5F1M

10T
wyy

PR N R I R 23 B e ot o B e G B P =k — os o B3
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v e LV

0 I3 = == by = D e P Dd Gof B3 = B = = wn 1] on on 1) e o
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TABLE 5-12. AT0AY A/D ANALOL PLB ASSEMBLY
{SEE FIGURE 35~{2.}

REFERENCE FLUKE
DESIGNATOR STOCK
A~ YNUHERICS~~~} § -rmo—omer—e DESCRIFT LN o omem st e NO -
R 70, 71 RES, CF, 10K, +-5%,0.25% 343839
P 2 TERMINAL, TEST FOINT 179283
t * REFERENCE AMF SEV (Uf,R?,R14,RiZ,R186) 415034
2, 3 # IC,0F AMP,GEN PURFOSE,.TG-99/T70-78 27i582

4, 7 * IC,0F AMP,JFET INFUT,TO-5 CASE 439837
5, 6 # IC,0F AMP,SELECTED VOLTAGE FOLLOWER 288345

# I,0P AMFP,SELECTED,GEN PURPOSE, TO-78 225944

15 RES,MNEY,DIF, {46 PIN,14 RES,33K,+--5% 413144
19 RES,MET,DIF, {4 FPIMN,8 RES,{00K,+-5% 3884618
J 2= 35 SOCKET, SINGLE,FWR,FOR £.022-¢.925 PIN 343285
WJ 7, 14 SOCKET, IC, {4 PIN 2TE3EG

HKReCoCgoC—
w

5-26
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HFES
SPLY
CORE~

HA355
#9536
8834
oavIy
1566

MANUFACTURERS
PART NUMBER
~~0R GENERIC TYPE-—
CRAS{~4-BF 10K
20408-5
415034
LM39i A
LF354F
LM3toH
ARZOP2
413146
3804438
2334074
3t &Rl 3Pk

[ A S I LE I ) ]
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H2
MP2
MP4

REG
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e iy
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| o | g ey
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o
e s =N
<+ Gft_j"
&O 27 ey _ﬁgm g3h
e {2 L Q &
o 6%
EO G ot —--

| RB
QY
&
=)
BAD)
£0
e
|
d2
U |

i
t

ouy
X
S
0 : i
<
X
ﬁﬁ
0
o
8D
1

.
oy
~ &
%q
£

8

i=
o

L

g0

kel e . el 074 ] 2]
de F s }O
o
1 MIS-1740
Figure 5-12. A10A1 A/D Analog PCB Asseibly
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85064

TABLE 5«43, A{0A2 FAST RZ AsD DIGITAL ASSEMBLY
{SEE FIGURE 3~13.)

REFERENCE FLUKE  WFRS HANUFACTURERS
DESTGNATOR STOCK  SPLY PART NUMBER TOT
A= IMUMERTCS~~=)  § e ormomios s FESTREIPT TG o m oo om o e

el COBE- “-L?F\ GENERIC TYPE"H BTY

CAF, AL, A7UF , +~20%, 25V &FT0T 89534 E:‘P TO52

C i, 4

C 2, 3 Car, BIOA, G23FF, +-57%, 500V {A83 ‘3 144655 CDISFDE2OI0 2
J i, 2 CABLE ASSY,FLAT, 14 COND,3.30,DIF CONN 3507 48R4t S4{2-003.3 2
& H ® TRANSISTOR, 3T, PP, SHALL STIGNAL 224299 S4TII MPI364D i
R § RES,CF, 47K, +~5X,6.254 F458%96  BOO31  CR25{-4-3F47%K i
R 2, 3 RES,CF, 20K, +-5%,0.25W 573444  800F1 CRIES{-4-2F20K 2
R 4 RES,CF,i5¢,+-5%, 6,25 SVIH38 80031 i-A4~3F1S0E i
I 5, 46 RES, MF, 400K, +~1%, 0. 1 25W, 1 0OFFM 248807 91437 ChF 3&06"’5? 2
R 7 ESLOF, 100K, +">/.,(}.3‘ild 348920 9003t 254 4-5F 1 00K i
™ 1, 2 TFRMTNGL TEST FOINT 179283 88248 O‘EOB 3 2
U i, R, b4, w LU,CHOS,DUAL D F/F,+EDL TRIG 340417 ORTIS  CD4913aE 7
& 14, 12, 22, = 340117

8] 32, 34, 35 #* 4017

t 007,02 * 10, 0HMOS HEX INYERTER 4045681 CD4Q49URBE 3
U 4, 13, 3¢ RES,NET,BIP, 16 FIN,G RES, 160K, +-5% 3896138 3394149 3
U 5 ® L, CMOS, BUAL CHMPLMNTRY FET PAIR + INV 40813 CDAgd7AE 1
1] 2, 3& # LC,CHOS, GUAR 2 INPUT NAND GATE IBB{98 H4713 MOL A0t {URCE 2
U 14, 15, 7 ® IC,ARRAY,5 TRANS,NFM,5 ISOLATED TRANS 380188 92735 CA3{83E 3
u 4, 26 # L0, CHOS, QUAD 2 INPUT DR GATE 408393 QRVIE CDAOT{BE 2
i 23, 38 ® LG, ARRAY ., 2 TRANS , NEN, SELECT IECO=40NA 477778 Snba{) 477778 i
L il #OI0,CMOS, BUAD 2 INPUT AND GATE ABBAGT 5 CDAGEI R i
i 34 # TO,EM05, DIV RY 8 CNTR W/ GDECOBED OUT 483340 ChAQE2nE i
4] 33 # IC,CHMOE, TREFLE 3 IRFUT MAND GATE XS4 47 "7"5.) CDAGRFURE ¢
5-28
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Flgure 5-13. A10A2 Fast R* A/D Digltal PCB Assembly

CAUTION
SUBJECT TO DAMAGE BY
STATIS ELECTRICITY
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8508A

TaBLE S-14. Attt THERMAL TRUE-RMS CONVERTER ASSEMEBLY

(SEE FIGURE S-14.)

REFERENCE

BESIGNATOR

A= PHUHERLILS ~- =) 8 o e w GESOR TP T TN e oo em e o e o oo e e
A 119 THERMAL TRUE-RMS CONVERTER ASSEMBLY
A ® Gifat ATTENUATOR POE ASSEMBLY

A # AtiAZ AMPLIFIER PCB ASSEMBLY

H i SCREW, MALH, PHP, STL, 6~32X{ /¢

H 2 SCREW, MACH, PHF, NYL, 6-32X1/2

H 3 NUT, ALTEREDR

MF § SHIELD, AMFLIFIER

P 2 CASE, THERMAL TRUE-RMS (MF2 -~ MPi{)
[l 3 GUARD , FRONT

MF 4 GUARD, REAR

i 5 SHIELD,COVER

i3 & BECHL, THERMAL TRUE RMY CONVERTER
HE 7 DECAL, CAUTION

M 8 DECAL TRIM ADJUSTMENT

MF g COVER,HGDULE CASE

We 19 CASE MALF-MODIFIED

L CASE HALF EXTENDED, MODIFIED

NOTE 1 = ai{a1 AND fiiA2 ARE MATOHED ASSEMELIES. ORDER P/M
483730 AND REFLACE COMPLETE A{f ASSEMBLY.

NOTE 2 = SELECT AT TEST

NOTE 3 = ORDER /N 434298 FOR CASE ONLY,
DOES MOT INCLUDE FCB BOARDS.

FLUKE
$TOCK
N0~

483934

{5140
155606
HETP44
L3594
L5429
LTHHTH
GTTH454
577067
&4G383%
454504
5346044
402974
4569244
£54247

MERS
SPLY
CODE~

B8YI34
89534
89534
89538
8e33s
89536
a¥334
8Y5ES
O¥336
89534
89534
89534
89536
89534

HANUFACTURERS K
FART NUMBER TaT by

~-0f GENERIC TYPE-- aQry  -g

683938

120640
1i5004
Hi7744
6135964
&£56298
654678
574454
377067
645383
454504
534844
402974
&0 A
654249

i
i
H

w o it o B o iy i £

P

N R

@ CAUTION
SUBECT O DAMAGE BY

© STAFIC ELEGTRIGITY

8506A-4126T

Figure 5-14. A11 Thermal True-HMS Converter PCB Assembly
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8506A

TanlE 3-15. Atial ATTENUATOR PCR ASSEMBLY
(SEE FIGURE 5-15.)

N
REFERENCE FLUKE HFRE MANUFACTURERS R G
DESEGNATOR STOLK SPLY FART MNUMBER ToToT 8 T
A= INUMERLICS~—~—)  § wooemm oo DESORIF TION o o o e et m e -=NO-- CODE- ~~0R GENERIC TYPE-- aATY -8 -~E
C i~ 3 CAF,POLYES, 0.22UF , +-10X, {200V 27RAGE 8YU34 2VHA9E 3 §
¢ 4 CAP,CER, 9. O5UF, #8020, 300V, 25U {05674 4OTES DHBLEASDIAUBGIIAGR i
C 5 CAF, PORC, J3&6PF , +--6 . 36FF, 1680Y &44891 95AVI WY{OCAZALOFA §
C -] CAF, PORC, &£ 2PF, +-0, 25PF, { 000V 4B3928  FEITT VY IALASRRICE t
C 7, 18, 25, CaP,CER,27PF (SELECTED) BHATAY 89536 FARVAR
[ 26 362747
c 8, 15 CAP. VAR, §.8-16FF, 250V, ALR FAFOFH 1293 5201 2 i
Y ¢ CAk FORE, 3.9PF, +~0 25FF, {000V LQAZRY ISV WY IOCAZRPCE i
C 19, 1& CAF, PORC, § L 5PF, +~0.25FF, 1000V 6HZ3BY PERTT VYITGCATRISCE 2
[ 11 CAF, MICA, 3ZORF, +53, 500y 48445 72436 DMISE33LJ i
C iz CAF,FORC, 2, 2FF , -0 25FF, 1004V 403934 952TVE WYIOCAZRICE §
[ 13, 29, 27 CAF, VAR, { - 20FF, 2530V, 4IR 603449 PI2P3F 55064 3 i
C 14 CAF,FORC, 1 (OPF, +-0.25FF, {00V 463571 90927V5 VY{6CAiROCE i
™ i7 CAP, CER, 47FF , +-2%, 106V, 806G 542348 89534 S12348 1
C i9 CAP, CER, {ROFF, +-2%,100V,C86 F¢2848  T1404 RPEL2S i
C 21 CAP L, PORC, @.5PF, +-0, 253PF , 1006V 693514 PERT7F YY1 OGCAORSELE §
[ 24 GaF, CER, 226FF, +-2%,100V,C04 Fea141 BYBI4 BiZiid i
C 28 CAP YA, APUF, +-20%, &V 143915 54289 196D394X0020KAS i
[ 29, 30 CAF, T, 20UF, +-20%, {5V 423012 58289 {94D224HQ0(5KAY 2
C 3t CAF,CER, { .5PF  +~8.25FF, 100V, 00K SAPPET  BYIIS  5RPY09 §
£ 34 CAF, CER, SOFF, +-2X, 190V, COE 2970 G9B34 S1I9V0 1
H i SUREW, MACH, FHF, §.ITL, 4-40X3/8 2551464 BYTESE 256144 §
H 3 SCREW, MACH, PHF SEME, §TL, 6-32X3/78 77022 89534 177022 2
J 2, 3 SOUCKET, CONNECTOR I52450 98291 S{-031{-0000 §
¥ t, 3, 4 RELAY , REED, t FORM A,5VDC 403340 TIVOV  J200-9654 3
K 2, 5~ 7 RELAY,REED, § FORM A, 4.5VDO 441949 Ti767  {240-00%4 4
MF i SHIELD, CAFACITOR 574371 89934 JVA3VS i
MF ks SPRING, COTL 424465 89534 424445 i
MF 4 SHIELD, FCB 4567032 BR536 &B67O2 i
MF 3 FOST, CONMECTOR 267500 98TV i0
MF & GROMMET 135249 895546 i
MF 7 SPACER, ©.487 FITLH04 QPR34 1
P g SFACER, 9.138 543657 89536 543652 3
P b RIBHON CAMLE, 10 CONDUCTOR 403884 B9534 403886 i
[y 1 # TRANSISTOR, ST, FNF, SMALL STGNAL 226296 QAT713 HPS3449 t {
R § RES, VAR, CERM, 3iC, +~20), &, 54 267872 89294 J0HPF--302 { 1
N 2 RES, VAR, CERM, 180, +-20%, 9. 54 2678323 80294 F0O09F-1-10f i
R 3 RES, VAR, CERM, i, +~20%, 6. 54 2467356 80294 309 1
R 4 RES MF 237K, +~1%, 0. 125%W, 1 06FFHM 288373 914637 CMFT 1
R 3 RES, VAR, DERM, 50K, +-1 874, 8.34 330488 892%4 3009FP~¢-503 i
N & RES,CF, 478, +-5%, 6,254 348896 80031 LR25¢{-4-5F47K {
R 7 RES,CF,150,+-5%, 0,25 343442 8023t CR251-4-3F{30 i
R 8, 9 REL,OF, 1.5K, 5%, 0. 250 343412 80031 LR254-4-5FiK3 2
R o RES,CF,510,+-3%, 0.254 441400 BODH3It  CRI2S{-4-BFTIOFE i
R 1 RES,MF,49.9,+1%, 0. 1250, { OOFPFH 3058%4 91437 CHFIS4A9ROF §
e i2 REZ,CF, 628, +-3%, 0. 2534 442319 80031 CR2Z{-4-SPEREGE i
f i3 RES, VAR, CERM, 3K, +-1 8%, 0.5 288282 89534 288282 {
R i3 RES,MF,25.5K, +-1%,0. 1254, 1 00OFFM 291377 PiI63T  CMFSEREIIF H
R ié RES, vaR, CERM, 200, +-10%, 9. 5W 285148 49534 2B 4G i
[y 17 RES, MF, 11, +~1%, 6. 125W, 100FFM 441204 Fi4H3T  CHMFSS{IROF ¢
F i8 RES, MF, 247K, +=§7, 0 1 25W, 190FPM 2TV 91437 CMENTIHTRF i
& i * RES NETWORK ASSEMELY 549641 BY33H  T40641 §
U 2 # RES NETWORK ASSEMERLY 376025 89534 HTLG2T {
L 3 RES NETWORK ASSEMBLY 540799 B9534& 340799 i
U 3 # SWITCHING NETWORK HYBRID, TESTED 5443461 89534 Ba443489 i
i 4 # RES METWORK ASSEMELY T4567946 BPE3E  B44LTFE i
U 5, & # SWITCHING NETWORK ASSEMELY, TESTED 731984 89535 731984 2
U 19, 11, 16, = IC,TTL,DUAL NAND PRIVER 404108 34289 UDNITIZN 4 §
u 8 ® 4041086
u 12 * IC,CHMOS, TRIFLE 3 INFUT MNAND GATE 73147 02735 CDAOI3UBE i
u 3,404 ® TC,CMOS, QUAD D LATCH, W/XOR ENABLE 3535649 02739 CDAOAZNE 4 1
U 13 #® ¢, CMOS,HEX INVERTER 404681 02735 CD4249UBE i {
u i7 % FC,CHOR, QUAD 2 INFUT NAND GATE 58198 64713 MC14011URCP | i
¥R i, 2 ¥ ZENER,UNCOMF, 7.3V, 5%, 20.0MA, 0.4 236444 04713 INTS55A 2
W i CABLE, TINFUT ITVO3L BYS3E 5TV63H t
W 2 CABLE, RIGID 412598 89536 612598 i
NOTE t = THESE CAFACITORS ARE MATCHED ITEMS AND ARE INSTALLED
AT THE TESTED LEVEL. THE HARDWARE THAT MAY BE SHIPPED
WITH THESE CAPACITORS WILL NOT BE USED.
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Flgure 5-15. A11A1 Altenustor PCB Assembly
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REFEREMNCE
DESTGNATOR
A= ONUMERTLS o)

24
2&, 27
31,
34
36, 38
38
39
CR §. 53— 7,
Ck to, 11, 13,
CR 14, 14
CR 3,
CR 15
H {
J i
MpP §
ME 2
hid 3
MF 4
Q i
R 2
& 4
@ 5
& &, 7
& 8- i1, 21
G ta- 14, 17,
G 2é, 27, 39,
g 34~ 37
& 18, 19
Q 20
R az
{ 23, 32, 38
a 4
a a3
Q 28, 34
& 29
@ 33, 3%
R i, &
R 2- 4, 19,
I 24, 28, af
R K
R g, @9
R i1, 4t
R iz
R t4
R i5, 26
R 14, 17
R 18
R {9, 33
R 28, 2%
& 22
R 23, 29
R 25, 27
R 30
R 34
R 32
R 34
R 335
R 36
R 37
R 38, 3%, 45—

¥ K &k & K

WOk OO O o & ko % ook W % koW % ¥

TABLE S5-16. Af{A2 AMFLIFIER PCR ASSEMRLY

{SEE FIGURE 3~14.)

~~~~~~~~~~~~ DESCRIFTION

CAP, TA, {QUF , +~20%

, 20V

CAF, CER, 9. 035UF, +80-20%, 28V, 15U
CaP, VAR, 0 353 3PF, 200V, AR

CAF, VAR, B_8-§ OFF , 230V, AIR

CAF, CER, 22FF , +-2%, 100V, 004G

CAP, VAR, {-20FF, 256V, AIR

CaP ,CER, 4, 7FF, +-9 . 25FF, {08Y, COH
CAF, TR, Z.2UF, +-10%, 15V

CaP,CER, 3.9FF, +-Q . 25FF , 108Y,C0J
CAF L, CER, 0. 68FF, +-0, 25FF, 100V, H7J
CaP, CER,9.91UF, +80-20%, 108V, Z5V
CAF , FOLYCA, . 1 BUF, +~5%, 50V

CAP FOLYCH, TUF, +~ {84, 50V

CaP, CER, 82FF , +-1 0¥, 500V, §3N

CAP, FOLYST, 0. 91 UF, +-2%, {00V

CAF, TR, 3FUF, +-20%, 20V
CAF,FOLYPR, 1 .QUF, +~{6%, 10OV

CAP, CER, 33FF, +-23%, 106V, COG

CAF, CER, { 2€0FF , +-20%, 100V, XTR
AP, CER, 39FF, +-2%, 100V, COG
DIGDE,SL,BY= 73,90V, I0=1350MA, 500 M

DIOGDE, S1,8V= 20,0V, I0= SO1A, 250 M
DIGDE, ST, HAT CARRIER,HI-SFEER SWITCH
SCREW, HACH , FHE, S, 8T, 2-56X3/8
SOUKEY, IN-LINE, 19 POS. (NOT SHOWN)
COVER, ASSEMELY

SPACER, ALTERNATE

SUPFORT, RESISTOR (NGT SHOWN)
SFACER, RMD, (HOT SHOWN?
FTRANSTSTOR, 51, N-JFET, DUAL, TO-78
TRANSISTOR, ST, FNP, DUAL, TO-71
TRANSISTOR HATCHED
TRANSIZTOR, ST, FNF, SMALL STGNAL
TRANSISTOR, SI,NPN, SHALL SIGNAL
TRANSIZTOR, ST, N-JFET, TO-92
TRANSIETOR, 81, N~JFET, REMOTE CUTOFF

TRANSISITOR, FET, HATCHED FAIR (219,049
TRANSISTOR, ST, N~ JFET, TO-72
TRANSISTOR, §%, N~JFET, HI~VOLTAGE,, TG-92
TRANSISYOR, 51, HFN, SMALL SIGNAL
TRANSESTOR, 8T, NPN, SMALL SIGNAL
TRANSISTOR, §1, PNF, SMALL STGNAL
TRANSTISTOR, ST, N-JFET, TO-92, SWITCH
TRANSISTOR, £1, N—~JFET, TO-92
TRANSISTOR, ST, PNP, SHMALL STGRAL

RES, MF, 787, +~4%, 9, 125U, 25FFH4
RES.MF,37.4 SELECTED

RES,CF,540,+-5%,90.254

RES, CF, 33, +-0K, .25
RES,MF,20,+~1%,6. 125U, 100FPH
RES, MF, 200K, +—1%, 0. 1294, { 0OFFH
RES MF,976,+~1%, 0. 1254, 50FFH
RES, VAR, CERH, 20K, +-20%,0.5W
RES,EF , 1906, +-8%, 0,256

RES, MF,§ . 58K, +~1%, 6. 1250, 50FPH
RES, MF, 8. 06K, +-1%, 0. 125U, {00PFH
RES, HF, 10K, +~{%, 0. 125U, {0OFFNY
RES, MF, 40 2K, +-1%, 0. 125W, 1 6OPFM
RES, ®F, 250K, +-0.25%, 0. {250, SOFFH
RES, MF, 383K, +—1%, ©. 1 256, { 0OFFM
RES,MF, 337K, +-{%, 0. 125, 100PFHM
RES , MF, 20K, +-1%, 0. 125W, 1 DOPEHM
RES,CF,2.2K,+~5%, .25y

RES, VAR, CERM, (0K, +~10%,0.54
RES, VAR, CERH, 2K, +-20%, 0. 34

RES, MF, 137K, +~1{%, 0. 125W, { 00FFH
RES,HMF,2.8K, +~1%, 0. 125U, 1 DOPFM
RES,CC,10H,+-5%, 0,254

www.valuetronics.com

FLUKE

FracK

JE ATy pp
F30662
F39442
{48524
L@34546
229930
FI207
LRETE L
3HDTFTD
364314
212947
48501 ¢
149153
343461446
271649
1635385
{48385
358234
403548
513226
358283
5109462
203323
203323
FOBI23
ISP
256339
3794
477661
1352
613604
343079
2943179
4P5034
453829
636814
225599
333899
343830
429977
429977
A29977
265744
3aaaiv
3?3314
218394
336803
498707
261578
5353639
195974
459909
Ti4501
714504
441609
414524
234844
261704
320344
267898
348771
385344
294942
168240
235333
3401 41
288498
235662
291872
343460
3094674
2467844
236752
325476
(94944

56289
895336
89534
59640
BR636
89534
594640
49534
F4H2B9
14732
89534
72782
89334
977LQ

§7263
28480
89534
Loy
898346
895346
89534
I35579
89534
32293
89536
07263
89534
{2040
89334

BY 334
8%534
8Y336
G471
7263
@4743
27014
89334
64713
21637
29334

8003t
86034
¥1637
P1437
FEOHET
80294
ilolo3 |
Fia3?
P1437
FI637
944637
21637
PL437
1637
214637
20631
89336
80294
P1637
PE63T7
01§21

MANUFACTURERS
PART NUMBER
-~{JR GEWERIC TYPE--

174D10AXOD20KAE

5855-000-Y3U-503Z
58614

5204

34287

55014

JeatT2
FPERR2BXEGEBHAL-
512947

A8
8H5-000~ L5V~ { Q3L
3434616

271649
H3{-000-SANG-BROK
{68385
196D396XE02GFES
SP10DIC{85K

34322

8124~ O-WUIR~1 22N
912942

1 N4448

FR7223
36922900
Fryta
5837734
4435219

&1 34604
348679
TOgGS
495836
ITSZ§042
630814
2NA250
333898
MSSF30024
429977

243744
328237
A73314
ANBROA
MES&564Q
MPSB6342
NSSF5¢148
535039
IN3F06
CHFSSTBTOF
7145014

CRI51-4-BF51 0L
CRATE 4GP FIOE
CHMFS50260F
CHFS552803F
CHFS39740F
300PF-1-203
CR25{~4~-5F{00E
CHFS3458B1F
CHF3ISB041(F
CHFS51002F
CMFS54022F
CMF3525038
CMF5S383%F
CHFSSASYIF
CHFE32002F
CR251-4-5P2K2
F09474
3009P~1-202
CMFS51372F
CMFS5328904F
CR1943

i
/TY

3

NG mn B3 m B BY em = P o] on —h an ko nn B e

[N IS L R N S IR S

SRS N Rl 7t R ]

[ R e LAl L} S IR L

8506A
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kY T
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i
§
2
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i
9
i
1
i
3
1
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i
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i
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8506A

REFERENCE

DESIGHATOR

A YNUMERICS ~-}

® 48

R 40, 44

f 4

R 43

[ 45

it 46, A7

R 48

R 49

R 50

R >

R 52

R 33

] 54, 5é&

R 55

R 37, 59

£ 38

R &9

R 463

R 64, 84, 85

R &9

R 70, 74, B3

R 71

R 72

R s

R 76

R e

R 2o

R 8t, B2

TF i~ 7

u {

U 2

U 3

1] 4

U 5, 8

L b

u Ty %

t 19

U i1

H 12

u i3

H i3

u ié

u 17

VR ]

VR 2

VYR 3

Y 2, 3

X4 14, 44

XR 2, 4

Xu &
5-34
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E R A ok oM ok K

L3

TABLE 5-14.
{SEE FIGURE 5-14.)

e emarne s sme s e S S TR T T T CHN e ere v st s s e e st e e e

RES, MF, 2K, +-1%, 0. 1250, { DOFFH

RES M, 178K, +=1%, 9. 1250, 25FFH

RES, MF, ¢M,+- 1%, 6. 125K, REPFM

RES, M, 39.2K, +-1%, 0. {254, 1 00FFH
RES,CC,519,+-5%,0.54

RES, HF, 24,9, +-1%, 0. 125U, {00FPH

RES HF, 49910, +~ 4%, 0. 1254, {00FFPHM

RES, VAR, CERM, 200K, +-20%, 0.5

RES NF 127K, =14, 6. 125W, {Q0FFHM

RES, VAR, CERM, 30K, +-{ 0%, 0.5W

RES MF, $37, 04K, +~0.{%, 0. 1254, 50FFM
RES, VAR, CERH, 25K, +-20%, 0. 54

RES, MF 649K, +~1%, 0. 125W, 25FFM

RES, MF, 20 .5K,+~1%,9., {250, 1 0OFFH

RES WF, 10K, +-1%, . 125W, 160FFHM

RES, VaR, CERM, 2K, +-1 6%, 0. 5K

RES HF 4690, +~ 1%, 9.1 25W, {00FPHM
RES,CF, § 00K, +-5%, 6. 25K

RES, MF, 604K, +~1%, 0. 125U, { 0OFFM

RES, MF, § 0K, +~1%,0.125%, 36FFPH

RES, MF, 499, +~1%, 0, § 250, 5OFPH

RES, VAR, CERM, 50, +-20%, 0., 54
RES,CF, 15K, +-3X, 0,250
RES,CF, 470, +~35%, 0,25
RES,HMF,38. 3K, +~{1%, 0,254, { 0O0FFM

RES, MF,2.49K, 4%, 0. {25, {00FFH
RES,CC,4796M,+-10%,0.25U

CONNECYOR, TEST FOINT

AMFL QUYFUT HYBRID, TESTED

RES NET TESTED-FREC AL DIV.--B502-190
IC,OF aMF, SELECTED YOLTAGE FOLLOWER
IC, BIPLRE, SCHNL HI-VOLY DISPLAY DRIVER
IC,0F AMP,SELECTED GEW 4QOKHZ

AQO OHM RMS SENSOR

IC,0F AMP,GEN PURFPOSE, TO-TE METAL CAN
EC,ARRAY,S TRANS NFN,3 150,22 DIFF CONM
IC,0F AMP,SELECTED LU~NOISE, JFET IN
IC,0F ARP, SELECTED 2 UV P-F NOISE
IC.0F AMP,LO~NOISE, TO-99,METAL CAN
IC, BIFLR, YCHNL HI-VOLT DISFLAY DRIVER
RES,NET,SIF,8 PIN,7 RES, 100K, +-2%
RES,NEY,S5IP,8 PIN,4 RES, {M,+-2%

ZENER, COMP, &.4V, 35X, 5 PPM TC, ¢.0MA
ZENER, UNCOMF, 5.6V, 5%, 20.6HA, &.44
ZENER,UNCOMF, 13,0V, 3%, ¢.3MA, ©.44

CABLE AS3Y, AMPLIFIER

SOCKET, 3-PIN, (W/R1Y,R41)
SOCLKET, 4-FIN (W/R2,R3,R4,R5)
SOCKET, TRANS , 18 FIN
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FLUKE
sToCK
._...NU_._.
194944
235224
342769
460535
236414
108951
T9GE5T
268513
18569
291328
T3048D
464046
285713
312494
241669
254708
309“! 6’{’!
ZBEA54
F4B929
291419
294433
289256
T67B15
348854
343434
241372
226269
403530
512889
539759
54§95
288365
304795
418566
521625
288928
248994
385450
381942
741046
Se48%4
412908
403499

350829

277236
110726
77033
402958
417314
714386

HFRE
SPLY
CODE~

21437
1437
F14637
714637
04121
94437
71437
86294
F1637
80294
89534
80294
244637
PLEFY
1637
#9534
914637
BOGO3H
P9637
F4637
$1637
BO2%4
80031
80031
99637
PI63T
1121
62669
89534
q9536
{2840
56289
12040
895348
12040
{2040
12640
12040
89536
2-¥d: 44
BYE34
89534
87910
87949
04713
49534
272464
JIO035
71506

MANUGFACTURERS
FART NUMBER
-0k GENERIC TYPE--

TaT
ary

CHFIS2064F
CHESS1783F
CHF3I51 06aF
CHFS53922
ROUZOLF341 IS
CHFSB2AR9F
LHFSHA993F
300PF--1-264
CHFBS1273F
3099F-1-563
494044
3009F~1-253
CMFS5&6492F
CHFSBZO32F
CHFSHi 1037
FO9864
CMFS31693F
CRAST-4-3F100K
LMFS56042F
CHFES{002F
CHFS34990F
3GOPF- (500
CR25{ 455K
CR2G 1 ~4-5F470E
CMFS53832F
CHESS2491F
RCO7GFA4TOKS
6EF9T
S3IPTS9
541953
LM3TOH
UFH-486
LM358N
521423
LHI08AH
LMIsasy
SH2R 467
SH64146
THI06S
UrHa8
412908
603498
IN4AS7Y
IN7324A
1NPSAR
377623
19-18-2034¢
38-109~1-04
803920
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80K-6
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CIINT

8506A
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8506A

6-1. INTRODUCTION

6-2. This section of the manual contains
information concerning options and accessories
available for use with the multimeter. Subsections
are included for accessories and for each option. The
Table of Contents identifies each item by name,
number, and appropriate page number.

§-3. ACCESSORIES

6-4. Several accessories are documented in the first
subsection. Additional accessories are listed in
Section | of this manual. Complete documentation
is provided for any accessory ordered for the
multimeter,

6-5. OPTIONS

6-6. Documentation for all currently available
options is also included in this section. A subsection
is devoted to each option. Applicable pages are
identified by section, option number, and page
number within the subsection. For example, page 3
for the -02A option is identified as 602A-3.

6-7. Programming instructions for any of the
remote interface options (05, -06, or -07) are
included in Section 2A of this manual. The Isolator,
which is a standard module with the 8505A and
8506A, is documented in subsection 608A.

6-8. Each subsection includes all information to
install, operate, and maintain the option.

Specifications, a list of replaceable parts, and a
schematic diagram are also provided.

6-2
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600-1. RACK EAR MOUNTING ASSEMBLY
600-2.  Figure 600-1 illustrates installation of the
Rack Ear Mounting Assembly. Use the following
procedure:

I. Remove the nameplate decals from the
handles.

2. Remove the screws from the handles.

3. Attach the rack ears with #8-32 x 5/8 PHP
screws (included with the kit).

4. Note the hole pattern in the top and
bottom trim items. Remove the corresponding
screws from the multimeter’s top and bottom
covers,

5. Attach the top and bottom trim items with
#6-32 x 3/8 PHP screws and lock washers
(included with the kit).

600-3. HIGH VOLTAGE PROBE (80K-8)
600-4,  The 80K-6 extends the voltage measuring
capability of an ac/dc voltmeter up to 6000 volts. A
1000:1 voltage divider provides a high input
impedance. High accuracy is provided when the
divider is used with a voltmeter having a 10 Mohm
input impedance. A molded plastic body houses the
divider and protects the user from the voltage being
measured,

800-5. HIGH VOLTAGE PROBE (80K-40)

600-6. The 80K-40 is a high voltage accessory
probe designed to extend the voltage measuring
capability of an ac/dc voltmeter up to 40,000 volits.
‘the probe is a precision 1000:1 voltage divider
formed by two matched metal-film resistors. The
urusually high input impedance offered by these
resistors minimizes circuit loading and optimizes
measurement  accuracy. A special plastic body

www.valuetronics.com
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houses the divider and provides the user with
isolation from the voltage being measured.

600-7. HIGH FREQUENCY PROBE (83RF}
600-8. The 83RF converts a dc voltmeter into a
high frequency, 100 kHz to 100 MHz ac voltmeter.
Conversion from ac to dc is on a one-to-one basis
over a range of 0.25 to 30V rms. The probe’s de
output is calibrated to be equivalent to the rms value
of a sinewave input.

600-9. HIGH FREQUENCY PROBE (85RF)
600-10. The &3RF is designed to convert a dc
voltmeter into a high frequency, 100 kHz to 500
MHz ac voltmeter, Acto de conversion ratio is one-
to-one over a range of 0.25 to 30V rms. The probe’s
dc output is calibrated to be equivalent to the rms
value of a sinewave output.

MG4-205-500

TRIM, TGP

(az0a77)
- SCREW 48 - 32

?“’ 1771022)

<
¢ %
[2;

W any

TRIM, BOTTOM / .
(435558 ACKEAR] -~
wz0s0) |
SCREW 20 B2 SCREW o6 - 32
s 1114283

Figure 609-1. Rack Ear Mounting Instaliation
600-1/800-2
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502A-1. INTRODUCTION

6024-2. Installation of the Ohms Converter provides
precision resistance measurement capability. Both two-
terminal and four-terminal measurements may be made.

BO24-3. SPECIFICATIONS
602A-4, Table 602A-1 lists the specifications for the
Chms Converter,

GlZ2A-5, INSTALLATION

602A-6. Refer to Section 4 of this manual under
Module Installation and Removal for instructions on
installing and removing modules. Section B provides a list
of permissible and preferred installation slots.

802A-7. OPERATING NOTES

602A-8, Operation of the front panel controls with the
Chms Converter installed is deseribed in Section 2 of this
manual. Eight resistance ranges are available: 10, 160, Ik,
[0k, 106k, 1M, I0M and 100M. Manual or auto ranging
is available, Figure 602A-1 shows possible connections
for both two-wire and four-wire configurations, Four-
wire measurements provide maximum accuracy and can
be made on the 10, 100, 1k, 10k, and 100k ranges when the
Ohms Selector is pushed in (4T IN), Two-wire
measurements {Ohms Selector out) can be made on the
iM, 10M, and 100M ranges without affecting accuracy,

6024-9, During normal operation (Calibration mode
off}, ohms zero can be made by shorting the input test
leads to compensate for both multimeter internal drift
and lead resistance. The front panel Ohms Selector must
be pushed in (4T IN) for four terminal zero corrections or
out for two-terminal zero corrections. When Calibration
mode is off, zero values are stored in temporary memory.
Select the 100} range and push the ZERO VDO OHMS
button. This zero value is then applied to the selected
range { 16}) and all higher ranges, If greater measurement
accuracy is desired, discrete zero values can be stored by
subsequently pushing ZERO VDC/OHMS twice in

GBAZ2E66 3/83

www.valuetronics.com

B505A/B508A-02A

Option -02A
Ohms Converter

each higher range {lowest to highest). Zero values entered
irs this fashion do not affect other zero values already
entered into Calibration Memory during software
calibration. I a power-up or reset occurs with Calibration
mode off, the temporary values entered with the above
procedure are replaced with the Calibration Memory
values,

602A-10, Zero values stored with Calibration mode on
are permanently stored in Calibration Memory. This
procedure differs in that corrections are made cnly for
multimeter internal drift and the zero value is entered for
the selected range only. Refer to Software Calibration
(Appendix 7B) for a full description. The temporary value
{Calibration mode off) or the permanent value
{Calibration mode on) for the range selected can be
recalled by pushing RECALL ZERC VDC;OHMS.

§024-11, GUARDING

602A-12, The ohms guard connection is only available
through the rear mput connector. Figure 602A-1 shows
optimal use of the guard. Basically, the ohms guard is
used to minimize leakage resistance between HI and LO
input leads. This leakage would appear as shunt
resistance across high Rx values, In some high-resistance
measurement set-ups, leakage resistance in or on the
surface of insulating materials may provide enough shunt
resistance to degrade the accuracy of the measurement.
Figure 602A-1 illusirates one such case. Connecting the
ohms guard to the metai plate on which the standoffs are
mounied reduces the affect of leakage resistance through
or on the standoffs,

§02A-13. THEORY OF OPERATION

602A-14, The function of the Ohms Converter is to
produce a current through an unknown resistance such
that the voltage across the unknown is proportional to the
value of resistance. This is accomplished by configuring
the unknown resistance, Rx, as the feedback element of an
operational amplifier. A reference voltage, VREF, is

&02A-1
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Table 80241, Ohme Converter Specifications

Input Characteristice

RESGLUTION CURRENT
RANGE F;f‘bls&?f THROUGH
: 6% DIGITS” 5% DIGITS UNKNOWN
10{} 20.00000 10 103 100 w2 10 mA
1000 200.0000 100 u2 10 mA
1 k{2 2.00000 ki 1m0 3 1 mA
10 k2 25.0000 k{2 10 m Digits 78 uh
100 Q2 250.000 kD 100 m} Only 7.2 uA
1 MG 4.10000 MQ2 102 100 4.5 pA
10 M1 35.0000 MO 100 1000 0.45 pA
100 MQ 285.000 MO 1000 1 k{2 56 nA
*In normal operating mode, 5% or 6% digits depending on range. In AVG operating mode, 8% digits
on all ranges.

Accuracy
+(% of Reading + Number of Counts)*
RANGE 24-HOUR 23°C =1°C 80-DAY 23°C £5°C
100 0.003 + 20 0.005 + 20
10002 0.002+ 1.4 G.003 +1.4
1 kQ 0.002 + 0.8 0.003 + 0.8
10 k2 0.002 + 0.8 0.003 + 0.8
100 KO 0.002 + Q0.8 0.003 +0.8
1 MGQ 0.002 4+ 0.8 0.003 +0.8
10 MO 0.0075 + 0.8 0.02 +0.8
100 M2 0026 + 0.8 0.05 +1
*“With 5% digit dispiay. For 61 digit display, multiply Number of Counts by 10.

>80 DAY: 23°C +5°C
ADD TO THE 80 DAY SPECIFICATION PER MONTH THE FOLLOWING % OF READING

RANGE % OF READING
100 0.00056
1000 - 1 MQ 0.00033
10 M2 0.0022
100 MO 0.0056

602A-2
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Table 602A-1. Ohms Converter Specliicatlons (cont)

Operating Characterlatics
TEMPERATURE COEFFICIENT

E(% OF READING + NUMBER OF COUNTS) /°C*

RANGE 0°C TO 18°C ARD 28°C TO 50°C
100 0.0008 + 1.5
10011 0.0007 + 0.2
1kQa 0.0007 + 0.2
10 ki1 0.0007 + 0.2
100 k@2 0.0007 + 0.5
1 MO 0.001+ 05
10 M 0.005 + 05
100 M0 002+ 05

“With 5% digit display. For 8% digit display, multiply Number of Counts by 10.

MAXIMUM LEAD RESISTANCE

RANGE MQDE LEADS LEAD RESISTANCE
100y - 1000 4 wire Source 100
1k} 4 wire Source 10042
10 kO - 100 MG 4 wire Source 1 kD
OPEN CIRCUIT VOLTAGE
RANGE VOLTAGE
1061 - 100 kD) 7 volts maximum
1 M0 - 100 MO 25 volts maximum

MEASUREMENT CONFIGURATION .,
MAXIMUM OVERLOAD VOLTAGE
RESPONSE TIME
Analog Settling Time ..............
Digitizing Time ................0

. T400V de or peak ac continuous on any range with no damage.

Two-wire and four-wire available on all ranges.

80 ms with Fast Filter or 800 ms with Slow Filier to rated accuracy.
Dapending on sample rate and filter selection the digitizing time
witl vary from 145 ms to & minutes 6 seconds using a 60 Hz ac line
with times incrsasing 20% using & 50 Hz ac line.

www.valuetronics.com
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applied through a reference resistor, RREF, to the
summing node of the amplifier. By definition of an ideal
operational ampilifier, the current through Rx is the same
current flowing through RREF (the summing node
represents virtual ground). Figure 602A-2 is a simplified
schematic of the Chms Converter and contzins an
iustration of the derivation of the formula for Rx. A
current flowing through RREF equals (Vi-V2)/RREF.
Using the expression for current to obtain the value of Rx:

YO
Rx=RREF (VI-V3)

The Ohms Converter muitiplexes the voitages which,
after being routed through the DC Signal Conditioner
and Filier modules, are measured by the A/ Converter,

602A-15.  The current reference for the Ohms Converter
is derived {rom the -7V reference {(RT4) from the A/ D
Converter. Inverting amplifier U4 uses two possible
feedback paths to produce either approzimately +1.86V
or +18.5V as V1. U4 drives Q8. (38 serves as a larger
current source than is available from U4, R4}, R45, and
R56 are the reference resistors, each having an
adjustment.

602A-16. Rxis the feedback element for the operational
amplifier composed of Q% and US. US drives (337 which
serves as & higher current source. This arrangement also
ailows a larger output voltage swing. Note that (P and U5
are configured as an inverter, vet the output of US ig a
positive voltage. Q37 draws its emitter current through
148 and B49 from the -30V supply with CR18and CR13
ensuring that 937 need not be in a state of saturation.
SOURCE voltages cut are negative voltagesat SOURCE
1.0 with respect to circuit common. In the 106M range,
the voltage apphied to R41 is divided by 8. However, the
unattenuvated VREF is measured. The factor of § is
preserved by assigning RREF the value of 8 x R4! in the
equation, As the Ohms Converter downranges, R4l
remains enabled so lower RREF wvalues are actually
parallel combinations. V2 is not measured in the three
highest ranges (1M, 1M, 100M) since lead resistance is
not large enough to affect accuracy.

602A-17. Extensive overvoltage protection has been
provided for the Ohms Converter. Refer to the full
schematic, Voltages appearing on the SENSE or
SOURCE HI terminals in excess of +28V or -3V {with
respect to circuit common} are clamped to ground by
Ql4, CR7, GQ10, and Q39. US is configured as a voliage
comparator biased by CRi19 and R14. The clamping
action of Q14 or Q10 causes a voltage on the input Loline
which iriggers comparator U5 through Qi or (315, in
gither case, the output at US pin 7 toggles to iis maximum
positive level, clocking U3 while placing a high on the 113
line. This opens relay K| and removes the input voltages
from the module. The high from U5 also inhibits the ACK
logic so an Error 4 is displayed. CR13 and CR 14 at the
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output of Q9, US are kigh voliage blocking diodes. Elisa
spark gap preventing voliages in excess of 400V between
the puard shield and circuit common.

602A-18.  The Ohms Converter is addressed by 1C1, 2,3
high, and must be addressed for each sample voltage.
Samples are multiplexed out at the rate of one every four
msec. This requires the fastest response time in the DC
Signal Conditioner of any measurement mode.

BO2A-18. MAINTENANCE

BU2A-20. Performance Test

602A-21. Test the Ohms function using the following

procedure:
1. Connecttest leads to the insirument in the four-
wire configuration. Ensure that the front panel
{Ohms Selector is pushed in (4T IN).

2. Select OHMS (function) and 10{} manual
{range). .

3. Short all leads together, then push ZERO
VDC]OHMS.

4. Connect the standard resistor for the range
selected. Check that the UUT reading falls within
the limits specified in Table 602A-2.

5. Select the next higher manual range.

§.  Repeatsieps 3, 4, and 5 forthe 100, 1k, 10k, and
100k ranges.

7. Connect test leads in the two-wire
configuration (Chms Selector out).

8. Repeat steps 3, 4, and 3 for the I M, 10M, and
1O0M ranges.

Tabile 602-2. Parformance Test

Standard UUT Reading

Resistor Low {exponent} High {exponent)
10 09975 10.0025
160 99,985 100,065
1K 89598 {+3) 1.00004 {+3)
10K 9.8896 (+3) 10.0004 {+3}
100K 98 596 (+3} 100.004 {(+3}
™ 88996 {+8} 1.00004 {+6})
10M 9.9979 {+6} 10.0021 {46}
100M 99,849 {+6) 100.051 {46}

802A-22. Callbration
602A-23. Use the following procedure for hardware
calibration of the Ohms Converter.

I, Allow foratwo hour warm-up, then ensure that
dc volts accuracy is within tolerance.

B602A-5
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2. With the Calibration Switch set to on
(AVG/{(CAL) annunciator flashes), disable
software calibration gain factors by pushing
STORE (CAL COR) once for each of the eight
ohms ranges.

3. Ensure that the Zero mode is off {ZERO
annunciator off), If necessary, toggle the ZERO
VDC/OHMS button.

4. Ensure that the Ohms Selector and the Guard
Selector are both pushed in. Then apply a high-
quality, low-thermal short to the inputs in a four-
terminal configuration,

5. Use manual range selection to prevent range
changes while testing at the range extremities.

6. Select the 10{} range on the UUT.

7. Adjust R24 for a reading between -6.0003 and
+0.0003.

8, Step through the other seven ranges, checking
that the reading is (¢ £1 digit on all ranges.

9. Remove the four-terminal short and make
four-terminal measurement connections. Select the
IM range and connect the input leads to a 4 M{}
standard resistor.

NOTE

Refer to Table 4-1 of the [nstruction Manual
for specifications on the Standard Resistors.

10. Adjust R40 for a reading between 3.99998
{+6} and 4.00002 (+6).

11, Select the [00 M range and connect the input
leads to a 100 M} standard resistor.

12, Adjust R37 for a reading between 99.995 (+6)
and 100.005 (+6).

13, Select the 100 k{) range and connect the input
leads to a 230 k{} standard resistor,

14, Adjust Rd4 for a reading between 249.998
(+3) and 250.602 (-+3).

www.valuetronics.com

15. Select the 1 ki) range and connect the input

BEOSA/BE06A-02A

leads to a 1.9 k{} standard resistor,

16. Adjust R54 for a reading between 1.89998

(+3) and 1.90002 (+3).

17. Disable the Calibration mode {Calibration

Switch to off).

Table 602-3. Calibration Tests

Resistance Readings

Standard | Winimum Mominai Maximum
10 9.9085 10.6000 10.0011
100 a9 997 106.000 100.003
1k 0.99997 {+3){1.00000 {+3)[1.00003 (+3)
10k G.9997 (+3) [10.0000 {+3}[10.0003 (+3}
100k 86.997 {+3)} 1100000 {+3)1100.003 (+3}
1M 0.99997 (+8} 1.00000 (+6}|1.00003 (+6}
100 99089 {(+6) [10.0000 {+6)110.0011 (+6)
100M 899.969 (+6} [100.000 {+6}|{100.031 (+6)

18  Short ali {four test leads and perform the ochms
zero procedure for each range (lowest to highest).
Ensure that a reading of all zeros (& 1 digit) is
ebtained on each range.
19, With Zero mode on, perform th
resistor tests in Table 602A-3. There are no
adpustments for these readings. H any reading
exceeds the listed tolerance, the module is faulty.

802A-24. TROUBLESHOOTING

602A-25. Troubleshooting procedures for the Ohms
Converter follow the format used for the mainframe
instrument. Table 602 A-4, Failure Isolation, assures that
the problem is in the Ohms Converter. Table 605A-5 lists
symptoms and possible failures in the order of
probability. Figure 602A-3 shows timing relationships.
Tables 602A-6 through 602A-8 give additional
troubleshooting procedures.

602A-26. Always remove power before removing or
instaliing a module.

802A-27. PARTS LIST

602A-28. Table 602A-9 is a parts breakdown for the
Ohms Converier. Refer to Section 3 of this manual for
ordering and use code information.

802A-7
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Table §02A-4. Fallure lsolation

Go to the step
number given
STEF ACTION for correct
NO. response
YES MO
Section
1 Perform DC Volts test {Section 4}, Is DC Volts within tolerance? 2 4
Section
2 Porform Ohms test, Is Ohms within tolerance? 4 3
3 Remove all optional modules except Isclator and Ohms converter.,
4 Is Ohms now within tolerance? 5 6
5 An optional module is affecting Chms. Replace one at a time until Ohms goes bad.
Last one in is faulty — go 1o approgpriaie portion of Section G.
6 is Isclator installed? 7 g
7 Remove isolator, insert Jumper/Monitor pch. 1s Ohms within tolerance: 8 9
8 Bad isolator. Go to Subsection 608,
] Check power supply voltages as follows. Test DMM LO on AR {analog return).
VAT = +14.25 to 1575V VA4 = 2010 32V
VA2 = 1425 10 —15.78V Vee = 18V | Difference = 4.9
VAZ = +28 10 32V Vss =20V j to b2
RT4 = —-5.993 to —7.007
Section
16 Are the supply voltages within tolerance? 1t 4
11 The problem is probably in the Ghms board, However, the DC Signal Conditioner may
contribute errors if the slew rates of the amplifiers are not fast enough. Go to Table 6025,

Table 602A-5. Symplom Analysls

SYMPTOM
MNo Ohms Readings (VG}

V)
Ohms Zero Drift

" 10K — 100K Ranges Bad

10 — 100 — 1K Ranges Bad
10M Full Scale Low
Mo ACK
Alt Ranges Out of Tolerance
100M Neisy, 30M High
1K, 100K, 10M, 1C0M Ranges Bad
100M Range Bad

Etisptay Error 4 with no voltage at input

MNoisy at 30M or Full Scale

Full Scale 1M, 10M, 100M Ranges Out of Tolerance

Stew Rates Bad

POSSIBLE FAILURE
U5, Q8, O35, Digital Logic
U4, Q8, 029 Digital Logic & Drivers
us, a9
Q32, 33, Digital
Q30, Q31, Digital
Q20, Q22
us, 14, 011, Q38
Q37, U5
010, K3 Shorted
b, 04
20, 022, 019 Leaky
Q14
CR15, CR17, CR4, CR8
CR18

DC SIGNAL CONDITIONER

037,038, 019, U3, U, UG

Nore: If A9, Q18, U5, R18, R20, R21, R23, R25, or R2E are replaced it is necessary to return the module to the
factory {Attn: Parts) for temperature compensation.

8024A-8
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8505A/8506A-024

Veoltages shown are at RTS8, (DC Signal Conditioner
Cutput).
+18.5
N e e e o ST o o i o 2 1 i o ot e ke
Tvq Tvg e Tvp
-18.5
Vo is proportional to Rx, Yo for full scale
Bx is shown,
Sample Rate Fitter  Tvp  Twa " Tvp
Fast No 30ms  30ms 200 ms
Fast Yes 30ms  30ms 650ms
Slow Mo 30ms  30ms B00ms
Stow Yes 30ms  30ms  1060ms
These are approximate times,
Except Tvoy for ranges 1M, 1OM, 100M is zero. No
V7 is measured for these ranges.
The first reading after a range change or overrange is
modified with longer V1 and V2 periods,
Figure 802A-3. Thving
Tuble 8024-6. Yoltage Measurements
Fuli W i ref* Yo© Wi* W2
Range Scale T2 A ref (Source M} | {Range Value)} {(TP1) {Oftsat)
10 31.25 +18.5v 2K 9.3 mA a3V +18.5v <100 mV
100 250 +18.8V 2K 9.3 mA .83V +18.6V <100 mV
1000 2000 1.86Y 2K 0.93 mA 83V 1.86Y <100 mV
0K 32K +18.8V 256K T2 uA g2y +18.5V <100 mVy
100K 256K 1.86Y 256K 7.2 A J2V 1.86Y <100 mv
M 4.081M +18.5V 4.081M 4.5 ph 4.5Y +18.5V NA
108 32.728M 1.86Y 4.091M 0.45 pA 4.5V 1.86Y NA
100M 261.824M 1.868V/8 4.091M 56 A 5.8V 1.86V NA
*Approximate values (3:5%)
TR is slways -7.0V :
TP3 Ref common (use for low side of measuramants) SCANNER: Voltages will appear on
TP4 amplifier offset (<10 gV properly adjusted) RTt in order. Vo — Y1 - Vi
Vo is proportional to RX '
Ve will vary some with ranges change
802A-9
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Table 6024-7. Range Switch Closurss

0= Switch Open Chart applies for time the particular voltage is SCANNED,
1 = Switch Closed All other times 0" apnplies.

Vo V2a | Vb Vi

K1 K2 K3 Qb 018 Q20 Q29 Q31 Q33 Q35

_ 1082 1 0 1 0 ] T 1 1 0 1
10082 1 4] 1 0 0 1 1 T 0 1
1KSE2 1 0 1 1 0 1 1 1 0 1
10K$2 1 1 0] 0 0 1 i 0 1 1
100K 1 1 0 1 0 1 1 0 1 1
1ME2 1 0 ¢ 0 0 1 i 0 0 1
1OME2 1 3] 0 1 0 1 1 0 0 1
100ME2 1 -0 0 1 1 0 1 0 0 1
OHMS g o 0 1 0 i 0 4] 0 5]

Table 6024-8. Addrass and Data Coding

ADDRESS IC1, 2, 3 HIGH
Range v D¢ ID1 D2 ID3 iD4 D5 D6 D7
10 Ve 0 1 0 0 1 1 0
Vi 1 0 1 0 0 1 1 0
Vo 1 0 o 0 1 1 o
100 Ve 0 1 0 0 1 1 0
Vq 1 0 1 0 0 1 1 )
Vo 1 0 0 0 i 1 0
1K Vo o 1 1 ¢ 1 1 1 0
V1 1 0 1 0 1 i 1 0
Vo 1 0 0 1 1 1 0
10K Vo 0 1 1 0 0 0 1 i
V1 1 0 ] 0 0 o 1 1
Vo 1 1 0 0 0 0 1 1
100K Ve 0 1 i 0 1 0 1 1
Vi 1 0 1 0 1 0 1 1
Vo 1 1 0 0 1 0 1 1
Y Vo 0 1 1 0 0 1 1 1
' Vi 1 o 1 0 0 1 i 1
10M Ve 0 1 1 0 1 1 1 1
Vi 1 0 1 0 1 1 1 1
100M Vo 0 1 i 0 1 1 0 1
V1 1 0 1 4} 1 | o i
OHMS 1 1 1 1 1 1 1
8024-10
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Table 6024-8. Ohms Converler PCB Asgembly

BS0SA/B506A-02A

www.valuetronics.com

RUKE | Wea [
Sg DESCRIPTION sTocK | seLy MEE PART MO, é;?l g.§§ g
¥, | cooe !
w {32 OHMS CORVERTER PCB ASSEMBRLY OADER BY OPTION -02
FIGURE 6024 (B505A~-8110T)
C1-CH CAP, TA, 6.8 UF +/-20%, 35V 363713 56289 106D6B5X0035KAT i1
Ch CAP, CER, 33 PF +/-2%, 100V 354852 72982 B121-A100-C0G~330G 3
(]3] CAP, CER, 1200 PFF +/--20%, 100V 358283 80031 2222.630-01-122 2
c7 CaP, CER, 1200 PF +/~20%, 100V 358283 80031 2222-630-01-122 REF
C8 CaP, POLY, 100 PF +/=10%, 500V Lug609 89536 4BAGE0Y 1
ca CAP, CER, 0.0%1 UF +/-20%, 100V 149153 56289 CO23B1GI1F103M 7
Cig CAP, CER, 0.0t UF +/-20%, 100V 149153 56289 COR3IBIGIF1G3M REF
[of CAP, T4, 22 UF +/-20%, 15V §23012 56288 196DZ26X0015KAT 1
ciz CAP, CER, 0.0%1 UF +/-20%, 100V 140153 56280 CO23BICIF103M REF
C1i3 CAP, CER, 0.01 UF +/~20%, 100V 140153 56289 CO23B101F103M REF
Ciy CAP, CER, 0.01 UF +/=20%, 100V 149153 56289 COZ3BI1QG1F103M REF
Cis CAP, CER, 0.0% UF +/-20%, 10CV 149153 56289 CO23B101F103M ‘REF
16 CAP, TA, 5.6 UF +/=20%, 25V 368969 56289 196D565X05025KA1 1
c17 CAP, CER, C.22 UF +/=20%, 50V 306849 71590 CW3ICOC224K 3
c18 CAP, TA, Q.47 UF +/-20%, 35V 151349 56289 196DATHEO035HAT 1
C19 CapP, CER, 0.01 UF «+/-20%, 100V 149153 56280 CO23B101F103M REF
C20 CAP, CER, 0.0022 UF +/-10%, 500V 268425 32897 BR1000Z5R222K 1
Cc21 CAP, CER, 0.22 UF /=209, 50V 304849 71590 CW3COC22UK REF
c2z CAP, TA, 0.33 UF +/-20%, 35V B08690 5628¢ 196D33UX0035H 1
cz3 CAP, CER, 0.22 UF +/-20%, 50V 309849 71590 CW3ICOC224K REF
Chi DIODE, SI, HI~-SPEED SWITCHING 203323 07910  TNALEB [ 2
CRZ2 DIODE, SI, HI~SPEED SWITCHING 203323 07910 1N4L48 REF
CR3 DIODE, 8I, HI-SPEED SWITCHING 203323 07910 1hs448 REF
CRL DIODE, SI, RECTIFIER, 1A L8144 08713 IN4006 Vi 2
CR7 DIODE, 8I, RECTIFIER, 14 42Bi44  OHT13  1NUOOE REF
CRr8 DIODE, SI, RECTIFIER, 1A 528148 04713 1NEQOA REF
CRS DIODE, ZEN, UNCOMP, +/-10%, 10.0V, H00Md 113325 08713 1N9H 1A 2 1
CR10 DIODE, SI, MULTI-PELLET 37EHEE 09214 MPD300 4 1
CR11 DICDE, SI, HI-SPEED SWITCHING 203323 07910 i1N3a48 REF
CR12 DIODE, SI, MELTI-PELLET 375485 09214 MPDI0C REF
CRIR DICDE, SI, RECTIFIER, 14 Be8tak 04713 1KEO06 REF
CR14 DIODE, SI, RECTIFIER, 14 B2818% 04713 1HE006 REF
CR15 DIODE, SI, RECTIFIER, 14 L2814k 0OMT13  1NHOCE REF
CR16 DIGDE, SI, HI~-SPEED SWITCHING 209323 07910 TH4LLS REF
CR17 DICDE, SI, RECTIFIER, 1A 4281484 0713 1HMOOQ6 REF
CR18 DICDE, ZEN, UNCOMP, +/=10%, 10.0V, JOOMY 113324 G4713 1NQG1A REF
CR19 DIQDE, 2-PELLET I75ETT  0921%4 MPD-200 1 1
CR20 DICGDE, B3I, HI-SPEED SWITCHING 203323 07910 1H4LLS REF
E1 VOLTAGE SURGE PROTECTCR Y4723 25088 B2-B4YTO 3
H1 SCREW, PHP, #-30 X 5/8 413062 80536 413062 1
K1 RELAY, ARMATURE 515529 89536 515429 1
K? REL AY, DRY REED 357582 T1707T  URLOOTO 2
K3 RELAY, DRY REED 357582 71707 UFLCOTO REF
L1 CHOKE, RF 1115482 66800 1537-76 1
MP1 MODULE CASE (Includes MP2-MPG) 651885 689536 651885 1 1
MP2 CASE HALF, MODULE 502990 89536 402990 2
MP3 CASE HALF, MODULE 502990 89536 402990 REF
B02A-11
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Table 602A-9, Qhms Converier PCB Assembly {cont)

SLUKE | MFG i
hEe BESCRIPTION STOCK | SPLY MFE PART HO., oo
WO, | cobE gy jem |
MFY COVER, MODULE CASE BO2GTH 89536 402974 1
MPS SHIELD, COVER A11642 86536 811942 1
MP§ DECAL, OHMS CONVERTER 650572 89536 650572 1
ME7 DECAL, CAUTION 454505 89536  A5hs0M 1
P8 GUARD, REAR 383364 89536 383364 1
MPY GUARD, FRONT 383356 89536 383356 1
MP11 SPACER, XSTR 152207 OTGHT  10123~DAP 5
{not shown}
MP13 LUG, SOLDER 103531 77963 501 1
MP14 SPRING, COIL H2HN65 83553 C0120-041-0380 1
@ TRANSISTOR, $I, PNP 226290 OUT13 MPS3640 1 i
) TRANSISTOR, ST, NEN 218396 ONT13  2N3904 1Y 3
B TRANSISTOR, SI, PNP 195974 OLT13 2N3506 7 2
o TRANSISTOR, SI, NBN 218396 0713  2N390%4 REF
Q5 TRANSISTOR, FET, H-CHANNEL 261578 89536 261578 4 1
06 TRANSISTOR, SI, NN 168716 BUS36 168716 3 1
a7 TRANSISTOR, SI, NBW 168716 BOYS36 168716 REF
08 TRANSISTOR, SI, NPN 218396 ON713  2N300% REF
09 TRANSISTOR, FET, DUAL, N-CHANNEL 476309 89536 476309 1 1
Q10 TRANSISTOR, SI, NPN 203489 0921k 11C2322 5 i
Q14 TRANSISTOR, SI, NPN 203489 09218 1102322 REF
Q12 TRANSISTOR, SI, PNP 195974 0k713  2N3906 REF
Q13 TRANSISTOR, SI, NPN 218396 04713 2N390L REF
Q1y TRANSISTOR, SI, NPK 203489 09214 1102322 REF
Q15 TRANSISTOR, SI, NPN 203485 09214 11C2322 REF
Q16 TRANSISTOR, SI, NPN 203486 09214 1102322 REF
Q17 TRANSISTOR, SI, PNP 195974 OU713  2N3906 REF
q1a TRANSISTOR, SI, NPN 218396 04713 2N390% REF
019 TRANSISTOR, FET, N CHANNEL 261578 89536 261578 REF
Q20 TRANSISTOR, FET, N-CHANNEL 261578 80536 261578 REF
621 TRANSISTOR, SI, PNP 195974 04713 2N3906 REF
Q22 TRANSISTOR, SI, NPN 218396 OMT13 2N390% REF
Q23 TRANSISTOR, SI, NPH 218396 04713 2N3%0%4 REF
Q2 TRANSISTOR, SI, PP 195974 QL7113 2N390% REF
025 TRANSISTOR, SI, WPN 218396 04713 2H3901 REF
026 TRANSISTOR, SI, PNP 19597L 04713 2N3906 REF
Q27 TRANSISTOR, SI, HPN 218396 04713 2N390Y REF
G028 TRANSISTOR, SI, WEN 218396 OUT13 2N300k REF
029 TRANSISTOR, FET, N-CHANNEL 393314 89536 393314 b 1
Q30 TRANSISTOR, SI, NPY 216396 04713 2N350% REF
a31 TRANSISTOR, FET, N-CHANNEL 393314 89536 393314 REF
Q32 TRANSISTOR, &I, WEPN 218396 OWT13 2N3904 REF
033 TRANSISTOR, FET, N-CHANNEL 393314 89536 393314 REF
Q34 TRANSISTOR, SI, NPN 218396 0UT13  2N390% REF
Q35 TRANSISTOR, FET, W-CHANNEL 393314 89536 393314 REF
Q36 TRANSISTOR, FET, N-CHANNEL 261578 89536 261578 REF
Q37 TRANSISTOR, SI, NBN 218396 O©L713 -2N3Q0L REF
Q38 TRANSISTOR, SI, PNP 195974 04713 2N3906 REF
Q39 TRANSISTOR, SI, NEN 168716 89536 168716 REF
QL0 TRANSISTOR, J-FET, N-CHANNEL 288324 80536 28832k 1 1
602412
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Table 802A-9. Ohms Converter PCE Assembly {cont)

FLUHEE MES i
ggg DESCRIPTION STOEK | spLy MEG PART N ;2; g:f,% g
%. | come :
R RES, DEP. CAR, 20K +/-5%, 1/4W Yath77 80031 CR251-H-5P20K &
R2 RES, DEP, CAR, 180 +/=5%, 1/4UW IY3HE2  BOO3T  CRPS1-HE-EPIS0E [
B3 RES, DEP. CAR, 20K +/-5%, 1/4U HRTHTT  BDOZ1  CREE1-4-5P20K REF
RA4-RT RES, DEP. CAR, 150 +/-5%, 1/L4W Y3442 BOO31  CRES1-4-5P1S0E REF
R8 RES, COMP, 220K +/=-5%, 1/2% 108025 01121 EB22US 1
Ra RES, COMP, 1.8BX +/-5%, 1W 180331 01121 GB182S 2
RiG RES, DEP. CAR, 20K +/-5%, 1/4W 441417 BOO3T CREBT1-4-5P20% REF
H11 RES, DEP. CAR, 20K «+/-5%, 1/4W 1414877 BO031 CRZET1-4.5P20K REF
®12 RES, COMP, 100K +/-10%, iW 109397 01121 GB1031 i
R4 RES, DEP. CAR, 20K +/=E%, 1/4% 4177 BOOIY CREBI-4-5P20K i
R16 RES, MIL. FILM, 30.1K +/=1%, 1/8UW 293431 91637 CMFS53012F 1
R17 RES, DEP. CAR, 1M +/-5%, 1/4¥W 348987 80031 CR251-4-%5P1M &
Ri& RES, DEP. CAR, M =/=5%, /48y I489BF  BOO31T CRPE1-4-8BPIM REF
R1¢ HES, WW, 10K +/-0.1% 27 1H03 84836 271403 2
k20 BUSS WIRE, #22AWG 115869 89536 115469 A/R
R21 RES, MIL. FILM, 10 +/-1%, 1/8W 268789 91637 CMIB50100F 2
R23 BUSS WIRE, #228KG 115869 B9S36 115469 REF
R2k RES, VAR, 100 +/=20%, 1/2W 267823 11236 190PC101B 1
R25 RES, WW, 40K +/=-0.1% 271803 Bg536 271403 REF
R26 RES, MTL. FILM, 10 +/-1%, 1/8W 268789 91637 CMFS50100F REF
R27 RES, MIL. FILM, 20K +/=1%, 1/8% 291872 01637 CMF582002F 1
R28 RES, DEP. CAR, 39K +/-5%, 1/&W Ru2uG0 80031 CR2Z51-H-5PIGK 2
k20 RES, DEP. CAR, 3%K +/-5%, 1/4W 4u2h00n  B0O031 CR2GI-U-5P39K REF
R3¢0 RES, MTIL. FILM, B.BTK +/-1%, 1/8W 394967 91637 CMF5%8871F 1
R31 RES, MTL. FILM, 80.8K +/-1%, 1/8W 312710 91637 CMF558062F : 1
R32 REZ, DEP. CAR, M +/=%5%, 1/4W 348987 BC031 CR251-4-5P1M REF
R33 RES, DEP. CAR, 180K +/-5%, 1/4¥ INBOHE  BOOZ1 CR251-4-5P180K 1
R34 RE3, MIL. FILM, 3.16K +/«0.1%, 1/8% 340588 01637 CMF&53161B 1
R35 RES, MIL. FILM, 21.5K +/=1%, 1/8¥ 44440 Q91637 CMEREZ1R2F 1
3% RES, MIL. FILM, 100K +/-1%, 1/8W 288807 91637 CMF551003F 1
R37 RES, VAR, BOK +/-~10%, 1/2W 330688 11236 190PCS03B 1
R3¢ RES, DEP, CAR, 1.6K +/-5%, 1/4W 348805 BOO31 CR251-4-5PiKE %
RAO RES, VAR, 10K +/-20%, 1/2¥ 267880 11236 1S0PC103B 1
R4 RES, WW, 5.091M +/-0.1%, 2V 412205 84536 412205 1
Rypz RES, DEP. CAR, 20K +/-=5%, 1/L4W 1477 80071 CR251-4-5P20K RER
RUS RES, DEP. CAR, M +/-B%, 1/LW 348987 80031 CR251-4-5PiM REF
REY RES, VAR, 500 +/-20%, 1/2W 267849 11236 1S0PCRO1R 1
Riis RES, WW, 272.84K +/-0.08%, 1/2¥W 412197 89536 Hi214G7
EHES RES, DEP. CAR, 3.3K +/-5%, 1/4¥W 348813 80031 CR251-H-5P3K3
/47 RES, DEP. CAR, 120K +/=-5%, 1/4W 441386 BC031 CREB1-E-5P120K i
RSB RES, DEP, CAR, 470 +/-5%, 1/4W 343534 80031 CR251-4-5PL4TQE 2
Rig RES, COMP, 1.8K +/-5%, 1¥ 180331 0171121 GB1825 REF
R5Q RES, DEP. CAR, 2.7K +/=5%, 1/4W 386490 80031 CR2B1-#-5P2KY 2
B51 RES, DEP. CAR, 2.7K +/-5%, 1/4¥ 386890 80031 CR2E51-B.5P2KY REF
R&2 RES, DEP. CAR, 150 «/-5%, 1/4u 3483452 BOO3tT CR251-4-5P150E REF
R53 RES, DEP. CAR, 1M +/-5%, 1/44 348987 80031 CR251-4-5P1M REF
REY RES, VAR, 200K +/=20%, 1/2W 3IB1509 11236 1G0BC20EB ki
R55 RES, MIL. FILM, 332K +/-1%, 1/BH 289504 91637 CMF553323F 1
R56 RES, WW, 2.01K +/-0.19, 1/2W 412189 B9536  #12189 1
R57 RES, DEP, CAR, M +/-5%, 1/4W 348987 BO03t CR2B1-U-G5P1M REF
B02A-13
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Table 602A-9. Chme Converier POB Assembly {cont}

FLUKE | MG Tu
ggg JESCRIPTION STOCK | seLy MFG PART MO, E%Tr g;f,f, g
N0, | CODE E
R58 RES, DEP. CAR, 1K +/-5%, 1/4W 343426 80031 CR2Hi-U.BPIK 2
R59 RES, DEP. CAR, 20K w/=5%, 1/4W 441577 80031 CR251-8-5P20K REF
R60 RES, MTL. FILM, 1M +/=1%, 1/8W 268797 91637 CMF551004F 1
R6 1 RES, DEP. CAR, 120K +/~5%, 1/ 4% 481386 8{}031 CR251«4.5P120K REF
R62 RES, DEP. CAR, 120K +/-5%, 1/4W #h1386 BC031T ERPE1-U-5P120K REF
R63 RES, MTL. FILM, 158K +/-1%, 1/8¢ 293688 91637 CMFE51582F 1
R6L RES, MTL. FILM, 73.2K +/=-1%, 1/8W 237222 01637 CHMFERT322F 1
R65 RES, MTL. FILM, 30.1K +/~1%, 178U 168286 91637 CMFS53012F 1
R66 RES, DEP. CAR, 120K +/-5%, 1/ 441386 80031 CR251«4-5P120K REF
R6T RES, DEP. CAR, 1K +/-5%, 1/4W 343426 80031 CR251-4-5PIK REF
R68 RES, DEP. CAR, 560K +/-5%, 1/4¥W 342642  BGOR CR251~-U-5 P56 0K 1
R6G RES, DEP. CAR, 300 +/-5%, 1/4¥W 441519 80031 CR251-4-5P300E 1
R70 RES, DEP. CAR, 200K +/=84, 1/44 441485 BO031 CR251-4-5P200K 1
R71 RES, DEP, CAR, 470 +/=5%, 1/4W 343534 80031 CR251-4~RPUTOE REF
TP i~ TPk TERMINAL, TEST POINT 179283 89536 179283 Y
TP1-TPY4 TERMINAL, TEST POINT 179283 89536 1709283 4
U1 & I1C, CMOS, TRIPLE 3-INFUT NANT GATE ITSTHT 02735 CDUOZ23AE 1 1
74 @ IC, CMOS, QUAD CLOCKEDR D LATCH 355149 02735 CDEOUZ AR 2 1
U3 @ IC, CMOS, QUAD CLOCKED D LATCH 355149 02735 CDMOUZAE REF
04 IC, LIN, OPERATIONAL AMPLIFIER 363515 12050  LM3O01 1 1
s IC, LIN, OPERATICNAL AMPLIFIER 418566 12040 LM3IG8EN 1 1
U6 RESISTOR NETWORK 380618 89536 380618 2 E
o7 RESISTOR NETWORK 380618 89536 380618 REF
YE20 SOCKET, COMPONENT LEAD 343285 00779 2-331272~-6 8
¥R21 SOCKET, COMPONENT LEAD 343285 00779 2-33127 2=6 REF
XR23 SOCKET, COMPONENT LEAD 343285 00779 2-331272=6 REF
¥R26 SOCKET, COMPONENT LEAD 343285 00779 2~331272=6 REF
1 ORDER P/N 358927 TO ORDER COMPLEYE
MODULE CASE, WITHOUT PCB ASSY.
602A-14
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603-1. INTRODUCTION

603-2. installation of the Current Shunts module allows
for current measurement in five ranges: 100 pA, I mA, 10
mA, 100 mA, and [ A. The 8506 A DMM has de current
capability only. All other 8508 Series DM M’s have both
dc and ac current capabilitics. For any of these DMM’s,
ac current measurements require installation of one of the
ac converter options.

CAUTION

Selection of the autorange mode when using a
constant current power source, .g. the Fiuke
33388 Constant Current Mode, can resull in
excesslve voltage overloads. The overicad
resutis from the momentary open circult atihe
DM Inpul terminals when ranging Into or out
of the 100 A or 1A range. Constant voltage
power sources are not affected.

§03-3. SPECIFICATIONS

603-4. Table 603-1 lists the specifications for the
Current Shunts module. These specifications cover both
dc and ac current. All ac curreni specifications are not
applicable to the 8506A. This DMM has dc current
measurement capability only. All de current
specifications apply to any 8500 Series DMM. All
references to the “6-1/2 digit display” apply to the §505A
and 8506A DMM’s.

6835, INSTALLATION

603-6. Refer to Section 4 of this manual under Module
instailation and Removal for instructions on installing the
Current Shunts module. The interconnect diagram in Seciion
# comtains a table listing permissible and preferred slots.

4686392 Rev 2 3/83
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8500 Series -03

Option —03
Current Shunts

§03-7. OPERATING NOTES

603-8. Operation of the front panel switches is the same
as described in Section 2 of this manual. Inputs to the Cur-
rent Shunts module are between Source HI and Source
LO. Sense HI and Sense LO may be left connected with
the shorting links provided. -

NOTE
Fasition sensitivity of switches requires that the
instriment be operated within 30° of its hori-
zontal position.

6038, THEORY COF CPERATION

603-10. The function of the Current Shunt module is to
generate a voltage proportional to the current to be mea-
sured. Outputs from the Current Shunt module are applied
either to the DC Signal Conditioner for de currents or to an
optional ac converter for ac currents.

60311, Two modes of operation are used in the Current
Shunt module, depending on the range selected. Figure
0603-1 lustrates the two configurations and contains
tables relating resistors, switches, and relays to each range.
Mode A is used for the 100 pA, 1 mA, and 10 mA ranges.
Input currents are applied to the summing node {virtual
ground) of an operational amplifier through R4. R4 ensures
stability when the current source is highly capacitive,
while presenting a very low voltage burden, The formula
given for determining floor digits (uncertainty} in the
accuracy specifications is based on the feedback resistors
used in the three lowest ranges, For source resistances less
than approximately 10 x Rpppppack, the gain of the
circuit becomes greater than one for error sources such as
offset voltages and current noise. Thus the basic uncer-
tainty {digits) of a measurement increases as the source
resistance decreases. The output voltage is egual to the
input cusrent multiplied by Rppppgack -

603-1



8500 Series -03

Tabie 603-1. Current Shunts Specifications

Input Characteristics

FULL SCALE 5% DIGITS RESOLUTION* VOLTAGE

RANGE DC AC3 6y DIGIT 5% DIGIT BURDEN
100 pA 250.000 pA 312.500 uA 0.1 nA 1 nA <=100 mv
1 mA 2.00000 mA 2.50000 mA 1nA 10 nA <100 mV
10 mA 16.0000 mA 20.0000 mA 10 nA 100 nA <=200 mV
100 mA 128.000 mA 160.000 mA 100 nA 1 uA <=200 mV
1A 1.28000A 1.28C00A 1 pA 10 pA =500 mV

*6% digit resolution in AVG operating mode (8505A/85084}, 100 pA ac range is §'% digits only.

BC Current Accuracy (% OF READING + NUMBER OF COUNTS)®

24 HOUR 90 DAY AT SOURCE
RANGE 23°C +1°C 23°C £5°C RESISTANCE'
100 pA 0.02 + 10 0.03 + 10 >=80 k2
1 mA 0.02 + 10 0.03 + 10 >=10 kO
10 mA 0.02 + 10 0.03 + 10 >=1,25 ki)
100 mA 0.03 + 20 0.05 + 20 >=400)
1A 0.08 + 20 0.05 + 20 ~=100

*With 5% digit display. For 8% digit display muitiply Number of Counts by 10.

>80 DAY 23°C £5°C
ADD TO THE 80 DAY SPECIFICATIONS PER MONTH THE FCLLOWING % OF READING

RANGE % OF READING
100 pA 0.0022
1 mA 0.0022
10 mA 0.0022
100 mA 0.0056
1A 0.0056

AC Current Accuracy (% OF READING + NUMBER OF COUNTS)®

24 HOUR 23°C +1°C*

AVERAGE RESPONDING TRUE RMS

RANGE FREQUENCY OPTION -01 OPTION -09A
10 Hz-20 Hz — 0.7+ 110
20 Hz-50 Hz 0.55+ 9 0.55 + 35
100 A 50 Hz-10 kHz 03+9 0.28 + 35
10 kHz-20 kHz 05+9 0.7+ 110
20 kHz-50 kMz 1.0+ 9 1.0+ 260
50 kHz-100 kHz 20+ 8 2.8 + 760
10 Hz-20 Hz — 0.7 + 110
1 mA 20 Hz-50 Hz 035+ 89 0.35 + 35
and 50 Hz-10 kHz 005+ 89 0.08 + 35
10 mA 10 kHz-20 kHz 008+ 9 0.14 + 110
20 kHz-50 kHz 0.08-+9 0.2 + 260
50 kHz-100 kHz 035+9 0.7 + 780
10 Hz-20 Hz — 0.7 + 1580
20 Hz-50 Hz 0.34 + 55 .35 + 80
100 mA 50 Hz-10 kHz - 0.18 + 80

50 Hz-100 kHz 0.16 + 55 —
10 Hz-20 Hz — 0.07 + 160
1A 20 Hz-50 Hz 0.34 + 65 0.35 + 90
50 Hz-10 kHz 0.16 + 65 0.18 + 80
*With 5'% digit display. For 82 digit display, multiply Number of Counts by 10. Same source resistance as dc
current.
6032 383
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Table 603-1. Current Shunts Specifications {cont)

AC Curreni Accuracy {cont)®

80 DAY 23°C +5°C~

AVERAGE RESPONDING TRUE RMS
RANGE FREQUENCY OPTION -01 OPTION -09A
10 Hz-20 Hz — 10+ 110
20 Hz-50 Hz 08+9 0.8 + 35
100 A 50 Hz-10 kHz 0.4+9 0.4 + 35
10 kHz-20 kHz 07+9 10 + 110
20 kHz-50 kHz 16+9 1.5 + 260
50 kHz-100 kHz 30+9 4.0 + 760
10 Hz-20 Hz — 10 + $10
s A 20 Hz-50 Hz 05+ 9 0.5 + 35
and 50 Hz-10 kHz 0.06 + 9 0.11 + 35
10 mA 10 kHz-20 kHz 011+ 9 0.2 + 110
20 kHz-50 KkHz 0.12+9 0.3 + 260
50 KHz-100 kHz 651 +9 1.0 + 760
10 Hz-20 Hz — 10 + 150
20 Hz-50 Hz 0.5+ 55 0.5 + 80
100 mA 50 Hz-10 kiHz - 0.26 + 80
50 Hz-100 kHz 0.24 + 55 -
10 Hz-20 Mz - 1.0 4+ 160
14 20 Hz-50 Hz 05 + 65 0.5 + 80
50 Hz-10 kHz 0.24 + 65 0.26 + 90

dc current.

"With 5% digit display. For 6% digit display, mulliply Number of Counts by 10. Same source rasisiance as

>80 DAY 23°C £5°C”

ADD TO THE 90 DAY SPECIFICATIONS PER MONTH THE FOLLOWING % OF READING

AVERAGE RESPONDING TRUE RMS
RANGE FREQUENCY OPTION -01 OPTION -08A
10 Hz-20 Hz e 0.11
20 Hz-50 Hz 0.089 0.08%
400 gA 50 Hz-10 kHz 0.044 0.044
10 kHz-20 kHz 0.089 0.11
20 kHz-50 kHz 0.17 0.17
50 kHz-100 kHz 0.33 0.44
10 Hz-20 Hz — 0.11
1 mA 20 Hz-50 Hz 0.056 0.056
and 50 Hz-10 kHz 0.0067 0.012
10 mA 10 kHz-20 kHz 0.012 0.022
20 kHz-50 kHz 0.013 0.033
50 kHz-100 kHz 0.057 0.11
10 Hz-20 Hz — .11
20 Hz-50 Hz 0.056 0.056
100 mA 50 Hz-10 kiz — 0.028
50 Hz-100 kHz 0.029 —_
10 Hz-20 Hz — 0.1
1A 20 Hz-50 Hz 0.056 0.056
50 Hz-10 kHz 0.029 0.028

152
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Tabla 803-1. Current Shunis Specliications {coni}

Operating Characleristics
TEMPERATURE COEFFICIENT +{% OF READING -+ NUMBER OF COUNTS) /°C~

0°C TO 18°C AND 28°C TO 80°C
RANGE DC? TRUE RMS AC® AVERAGE i(EJfPOND;NG
100 pA 00025+ 08 0.005 + 3.5 0.004 + 1.5
1 mA 0.0025 + 0.6 0.005 + 3.5 0.004 + 15
10 mA 0.0025 + 0.6 0.005 + 3 0.004 + 1
100 mA 0.0035 + 0.8 0.005 4+ ¢ 0004 +7
1A 0.0035 + 06 0.005 + 9 0004 4 7
*With 5% digits disptay. For 6% digits display, muitiply Number of Counts by 10.
CREST FACTOR (RMS ac) ....... ... >4.5 at full scale, increasing down scale by
4.5 x +/ Trange / | input
MAXIMUM OVERLOAD .............. 1.5A maximurm, 140V dc or peak ac to 60 Rz, or 200V peak ac

above 60 Hz on any range with no damage. Protected by a 1.5A fuse,
SETTLING AND DIGITIZING TIME ... Same as dc volis (see Section 1),

NOTES:

‘For Source Resistance less than specified replace the Number of Counts in the dc Accuracy
specification with the following:

RANGE NUMBER OF COUNTS”
100 pA _ 9 x {1 + B k{)/Rs)
1 mA 9 x {1+ 1 k{¥/Rs)
10 mA 8 x {1+ 125{¥/Rs)
*With 5% digit display. For 6 digits, multiply Number of Counts by 10.

For Source Resistance less than specified replace the Number of Counts per °C in the de Temperature
Coefficient specification with the folowing:

RANGE NUMBER OF COUNTS /°C~
100 yA 0.5 x {1 + 8 k()/Rs)
1 mA 0.5 x (1 + 1 k(¥/Rs)
10 mA 0.5 x {1 + 125(1/Rs)
*With 5% digit display. For 8% digits, multiply Number of Counts by 10.

3AC Current cannotf be measured with the 8506A

603-4 383
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RFEEDBACK

R4
FARAL
10
MODE A — 100 LA, TmA, 10 mA
RANGE RecepBACK Oy Ty RELAYS FULL SCALE Egy 5r
100 A R30, R31 030 Q31 K3, K4 8Vv
1 mA R33, R34 a7 010 K3, K4 1.0V
10 mA R36, R37 a9 o8 K3, K& 1.25 V
REE
SR
8K
- Q12
019, U3 o ouUT
at, a2
+
E R73, A8

MODE B 100 m&, TA

aanNGE | Ponunt R, RELAYS EET SWITCHES FULL SCALE By

100 mA R2, RY |R7, R70,R71 K1, K3 @20, 032, 129, Q12 1.6V
1A R1 R7. H68, RE9 | K2, K3 Qz0, Q28, G28, Q12 2.0V

Q11 and aither 03 or (14 will be conducting in all ranges

Figure 603 1. Current Shunt Configurations And Range Information
3/83
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603-12. Mode B configures the amplifier as a difference
amplifier measuring the voltage across a shunt. The ratio of
the feedback resistor, R66, to R; sets the gain of the am-
plifier at approximately 20 [R66/Ry = (R& + R73)/Re6].

603-13. The amplifier consists of a dual FET {Q19), U1,
Ql, and Q2. Refer to the schematic. R18 biases Q19 from
the —7V reference {from the A/D Converter). R57 and
R58 are selected to compensate for offset error (one of
them will always be 1081}, R55 and R56 are selected for
temperature coefficient compensation. Q1 and Q2 are a
complementary pair (for either polarity output) to increase
the current output capsbility of the amplifier.

603-14. Q11 and relay K3 are always closed for current
measurements. Q3 and Q4 control the ground reference
selection for the amplifier. In the dc mode, Q3 connects
the noninverting input of the amplifier to reference com-
mon. In the ac mode the amplifier is referenced to the ac
module ground (RT3} through Q4.

603-15. The Current Shunts module is addressed by
IC0, 1, 3 high. At the first address, an ACK is returned and
K5 is energized to sample the input voltage. If the voltage
exceeds £ 45V, one section of U6 will have a high output,
depending on the input polarity. The output from U6 is
stored on CI0. At the next address the voltage on C10
will prevent the return of the ACK response and will
prevent contral data from being latched into U2, An Error
4 will be displayed. In addition to overvoltage protection
provided by U6, overcurrent protection is provided by
CR9 and CRID in the 100 uA, 1 mA, and 10 mA ranges,
and by CRS5 and CRé& in the 100 mA and 1 A ranges. A
fuse in series with the Source HI terminal is located on the
front panel for additional overcurrent protection.

603-16. At the second address, if the input voltage did
not exceed = 45V, termination of the address clocks range
and reference control data into U2, Since relay common is
Vee, relay drivers must go low fo energize a relay. FET
switch drivers are configured to use a low from U2 to turn
on the FET (close the switch) by turning off the gate
control transistor,

5803-17. MAINTENANCE
#03-18. Performance Test

603-19. Test the direct current function by using the
following procedure.

1. Select ADC and AUTO.

2. Connect the direct current source output HI to
the..instrument SOURCE HI and output LO to
SOURCE LO,

3. Jsing Table 603-2, sequentially apply the inputs

shown, manually selecting the range after the
first reading. The instrument must read within
the limits specified.

603-6
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Table 643-2, Performance Test

Range DC input Acading -
Low (exp.) High (exp.}
100 uh 10 uA G.887 {-6) 10.013 (-8}
100 uA 100 uA 99,960 {6} 100,040 {—-86)
100 uA 250 uA 249815 (6} 250.085 (--8)
1 mA 0.1 mA (.09987 {3} 210013 (—-3)
1 mA 1.0mA 0.89960 {3} 1.00040 (—3)
1 mA 2.0 mA 1.999306 (—3) 2.60070(~3)
10 mA 1.0 mA 0.8996 (-3 1.0004 (—3)
10 mA 10 mA 9.93960 (-3} 10.0048 {—3}
10 mA 1B mA 14.9945 {3} 16.0055 {—3)
700 mA 10 mA 9.8930 (—3) 10.070 (-3}
160 mA 100 mA 99.930 (—3j 100.070 {(-3)
100 mA 150 mA 149.905 {—3) 150.085 (-3}
1A 0.1A 0.09975 4.10025
1A 1A 0.99930 1.00070

§03-20. Calibration

603-21. Before calibrating any part of the instrument,
the Calibration Memory module should be removed if
installed. Apply power and allow a two hour warm-up
period. All adjustments are on the Current Shunts module.
DC calibration should be performed before calibrating
current. Use the foliowing procedure to calibrate the
Current Shunts module.

1. Verify that the instrument is in the 1A range
and the Cai mode {(CAL indicator illuminated).

2. Connect the test DVM HI input lead to TP3 and
the LO input to TP1.

3. The test DVM must read less than 260 mV,
4, Remove the test DVM,
5. Select the 160 mA range on the instrument.

6. Adjust R17 for a reading between -0.000-1 and
+0.000-1 (0.000 £ § cal digit).

7. Set the current source controls for an output
of 20.0000V dc,

8. Connect the instrument HI input to the current
source HI output inserting a 200 k€2 * 0.01%
resistor in series with the instrument HI input
lead. Connect the LO input terminal to the current
source LO output,

S. Select the 100 WA range on the instrument and
adiust R31 for a reading between +999%9 and
+100.001.

10. Disconnect the instrument HI input lead from the

current source, remove the inserted resistor and
reconnect the Hl input lead.

11, Select a current source output of +1.00000 mA.

i2. Adjust R34 for a reading between +0.99999.0
and +1.00001-0,
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13. Select a current source output of 10.0000 mA. 22. ERROR 4 is displayed to show excessive voltage
in the current function.
14. Adjust R37 for a reading between +9.99994 .
and +10.0001-0. 603-22. Troubleshooting.
o o 603-23. Troubleshooting procedures for the Current
3. Select a current source outpuyt of 100.000 mA. Shuats module follow the format used for the mainframe
16. Adjust R71 for a reading between +99.999-0 and instrurnent. Table 603-3 assures that the problem is in the
+100.001.0. Current Shunts module. Figure 603-2, Symptom Analysis,
lists symptoms and possible faflures in the order of prob-
i7. Select a current source output of 1 000004, ability. Table 603-4 contains address and data information
used to set up the module.
15, Adjust RG8 for g reading between +0.99999-0 . .
and +1.00001-0. 603-24. Always remove power hefore removing or instal-
ling modules.
19. Select the VDO function and Autorange on the 803-25. PARTS LIST
instrument.
20. Select a 50V dec output from the current source. 603-26. Table 603-5 is a parts breakdown for the Current
Shunts module. Refer to Section 5 of this manual for
21. Setect the ADC function on the instrument. ordering and use code information,
Table 603-3. Current Shunts lsolation
Go to the step
number given
STEP ACTION for correct
NO. response
YES NG
Section
1 Perform DC Volts test (Section 4). Is DC within tolerance? 2 4
2 Perform Current test. Is Current within tolerance? 3
3 Remove all optional modules except isolator and Current Shunts. Is Current now within
tolerance? 4 5
4 Replace modules one at a time, testing Current between modules, Last one in when
Current goes bad is faulty. Go to appropriate subsection of Section 6.
5 Remove Isolator. Instali Interconnect/Monitor peb. Is Current within tolerance? 5] 7
6 Bad Isciator. Go to subsection 608,
7 Bad Current Shunts module, Go to figure 603-2,
3/83 B803-7
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SYMPTOM

POSSIBLE FAILURE

Zero noisy or out of tolerance
No zero reading
Always zero

No display
No ACK — Error 9 or Error 4

Only 100 uA range bad
Only 1 mA range bad
Only 10 mA range bad
Oniy 100 mA range bad
Only T A range bad

100uA, 1 mA, 10 mA ranges bad, others OK
100 mA, T A ranges bad, others OK
High random - full-scale readings

Q21,020,029 U, Q3, 04, teaky output FETS

K3, K4, 019, U1, 01,02

K3 or Q11 open

K4 open, 029, Q20, leaky protection diodes

(20, Q29, leaky protection diodes, Q12

18, U1, 01,02

us, uz

Voltage limit circuit, U8 or leaky diode {CR14,
CR15), U5, Q18

(30, Q31, Digital Control

Q7, 010, Digital Controt

(08, 08, Digital Controt

K2, 032, Digitat Control

K2, 028, Digitat Control

19 PC Readings with Zero input

Ut pin 8= 0V dc

Drains (1082 resistors) = —0.6 V de
Sources {40 K82 resistors}= 8.0 V de

Differences between ADC and AAC

1. AC/DC Reference {ground)}
2. Freguency response in AAC

Conditioner bypassed)

3. RT1 outputs are applied to DC Signal Conditioner for DC and to optiona! AC modute for AC {DC Signal

emperature compensation.

¥ (316, R15, R16, RES, or RBS are replaced, it is necessary to return the module to the factory (attn: PARTS) for

Figure 603-2. Symptom Analysis

Table 603-4. Address and Data Field

Address — ICQ, 1, 3 High

2] 131 D2 103 D4 tD5

Cusrent LO Input {K3) X X X 0 X X
and Qutput FET {Q11)

DC Reference (Q3) 0 X X 0 X X
AC Reference (Q4) 1 X X 0 X X
100uA Range X 1 1 0 1 1
1 mA Range X 1 1 0 G 1
10 mA Range X 1 1 0 1 0
100 mA Range X i 0 0 1 1
1A Range X 0 1 0 1 i
Voltage Check 4] 0 0 G ¢ G
Reset 1 1 1 1 1 1

603-8 383
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Table 803-5, Current Shunts Assembiy

FLUKE Wrn H
ot DESCAIPTION STOCK | seLy MFG PART WO, SE@ g;ﬁ g
¥4, LBoE £
-03 ® CURRENT SHUNTS PCE ASSEMBLY ORDER  BY OPTION -03
FIGURE 603~3 (MIS~U104T)
cr, C2 CAP, TR, 0.4T UF +/-20%, 35V 161349 56340 106DATAYOG3ISHAL 2
c3 CAP, MICA, LT PF +/=-1%, 500V 284802 72136 DMISELTOR 1
ol CaP, MICA, 150 PF «/-5%, 500V 14B4TE 72136 DMISF151d 1
c5, C6 CAP, MIC4, 100 PF +/-5%, 500V 148498 72136 DMISF101J 2
c7 CAP, CER, 1200 PF +/~20%, 100V 358283 80031 2222-630-01-122 1
c8, C9 CAP, MICA, 39 PF +/-5%, 500V 4854 72136 DMISE390J 2
C10 CAP, TA&, 4.7 UF +/-20%, 25V 161043 56286  196DUTSYO02SKAY 1
€11 CAP, Th, 220 UF +/-20%, 6V 408682 56289 106D22TE000ETEL 1
C12, €13 CAP, CER, 0.22 UF +/-P20%, 50V 309849 71550 CW30C228K 2
c1h CAP, MICA, 390 PF +/-5%, 500V 148437 72136 DMISF39NJ 1
C15~C17  CAP, TA, 16 UF +/-20%, 15V 193623 56289 196D106X0015A1 3
CR1-CRY  DIODE, HI-SPEED, SWITCHING 203323 07910 1MuLu8 14 y
CR5-CR10 DIODE, SI 580 48T 14552 MT20614A 6 2
CR1t DIODE, HI-SPEED, SWITCHING 203323 07910 1N&443 REF
CR12 DIODE, HI-SPEED, SWITCHING 203323 07910 1HELYS REF
CR1Y DIODE, HI-SPEED, SWITCHING 203323 67910 TNEYUS REF
CR15 DIODE, HI~SPEED, SWITCHING 202323 07910 1NLL4S REF
CR1E DIODE, HI-SPEED, SWITCHING 203323 07910 1N4L48 REF
CR1T LICDE, HI-SPEED, SWITCHING 203322 07910 1NBL4S REF
CR1R DIODE, HI-SPEED, SWITCHING 203323 0TH10  1N4L48 REF
CR19 DIODE, HI-SFEED, SWITCHING 203323 07910 jHLLAS REF
CR20 DIOLE, HI~SPEED, SWITCHING 203323 07910 1NRL4S REF
CR21 DIODE, HI-SPEED, SWITCHING 203323 07910 1NRuug REF
trez DIODE, ZENER 325803 07910 TD3IR3L0B 1 1
H1 SCREM, PHP, bM-l0 X 3/8 256164 89536 256161 3
X3 HELAY ASSY
COIL, REED RELAY 269019 71707 Umb-P 5
SWITCH, DRY REED 6C2T14 15636 V1101 5
K2 RELAY ASSY
COIL, REED RELAY 269019 71707 U~6-P REF
K3 RELAY ASSY
COIL RFED RELAY 26901 T1707 U=6~P REF
K4 RELAY ASSY
€OTL, REED RELAY 269018 71707 U-6-P REF
K5 RELAY ASSY
COTL, REED RELAY 266099 T1707  U=-fP REF
MP1 CASE ASSEMBLY 459008 89536 459008 1 H
Mp2 CASE HALF, MODULE 5029490 89538 HD29%0 REF
MP3 CASE HALF, MODULE 02990 89536 402990 REY
MPY COVER, MODULE, CASK k0297L 89536 HO297H REF
HMPS SHIELD, COVER 412015 89538 412015 REF
MPG DECAL, CURRENT SHUNTS ASSY 513419 89536 413419 REF
MPT DECAL, CAUTION hshs0h 89536 ashsol REF
MPB GUARD, REAR 383364 89536 383364 RE¥
MPG GUARD, FRONT 383356 895356 383356 REF
MP10 SOCKET, COMP. LEAD 3U3285 27264  02-09-2133 10
{not shown)
3/83 £03-9
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Table 803-b. Current Shunts Assembly (cont)

FLUKE WFG M
ggg BESCRIPTION S$TOCK | SPLY MFG PART RO, gﬂ §§§ 0
KO, cose E
ME 14 SPACER, COMPONENT 296319 32559 T0806 10
(not shown)
MP12 SPRING, COIL h2lkés 83553 €£0120-014-0380 1
{not shown)
MP13 SPACER, STANDOFF 335604 89536 335604 1
(not shown}
o1 XSTR, SI, NEN 218396 QU713 2N200L 13 3
Q2 XSTR, &I, PNP 195970 08713 2N3906 3 1
Q3 DIGDE, HI-SPEED, SWITCHING 203323 0791C  1NALAS REF
Q3, ¥STR, FET, N-CHANNEL 261578 89536 261578 13 3
B, @ XSTR, SI, NPN 218396 Q4T13  2N3504 REF
Q7-0Q10 XSTR, FET, N-CHANNEL 261578 89536 261578 REF
Q11 iSTR, FET, N-CHANNEL 393314 89536 393314 1 1
;2 XSTR, FET, N-CHANNEL 261578 89536 261578 REF
013-016  XSTR, SI, NPY 218396 04713 2N3904 REF
017 ¥STR, SI, PNP 195974 04713 2N3906 REF
Q18 XSTR, SI, PP 226290 04713 MPS3640 1 1
Qg XSTR, FET, DUAL, N~-CHANNEL (SELECTED) 267963 B9%36 267963 1 ]
Q20 XSTR, FET, N-CHANNEL 261578 869536 261578 REF
Qe1-023  ¥XSTR, SI, NPN 218396 0Ou713 2N390%4 REF
Q2%5-0Q27  XSTR, SI, NBW 218396 04713 2N3904 REF
Q28-032  XSTR, FET, N~CHANNEL 261578 89536 261578 REF
Q33 XSTR, SI, PNF 195974 GHT13  2N3906 REF
R RES, WW, 0.1 +/=0.05%, 1/24 37611 89536 3TUG 11 1
R2 RES, WW, 0.7 +/=0.1%, 1/L4W L4040k  B9836  LAQACH 1
B3 RES, DEP. CAR, 100K +/-5%, 1/h4uW 348920 80031 CR251-4-5P100K 23
Rl RES, MTL. FILM, 10 +/-1%, 1/8u 268789 91637 MEF1-8A100F y
R5 RES, DEF. CAR, 100K +/-5%, 1/4W 3458920 B0031 CR251-4-5P100K REF
R6 RES, MTL. FILM, 283 +/=-1%, 1/8% 375899 91637 MFFi-B8380F 1
RY7 RES, WW, 419¢ +/-0.1%, 2V 440883  89%36 440883 1
R8 RES, MTL. FILM, 7.87K +/-1%, 1/8W 294931  G1637 MFF1-87871F 1
RO-R1Y RES, DEP. CAR, 100K +/-5%, 1/4VW 3548620 80031 CR251-4-5P100K REF
R15, R16 RES, WW, UYOK +/-0.1% 271803 89536 271403 2
R17 RES, VAR, CERMET, 10 +/-20%, 1/ZW 344135 75378 190PC100B 1
R18 RES, MIL. FILM, 1%.1K +/-1%, 1/8¥W 234663 01637 MFF1-81912F 1
K19 RES, DEP. CAR, 1K +/-5%, 1/4W 343426 80031 CR251~-4-5PIK 2
R20 RES, DEP. CAR, 18K +/-5%, 1/4¥W 348862 60031 CR251-4~5P18K 2
R21 RES, DEP, CAR, 1K +/-5%, 1/4LW 343426 80031 CR2S1-4-5P1K REF
R22 RES, DEP. CAR, 18K +/-5%, 1/uW 348862 80031 CR251-U4.5P18K REP
R23, R2Y RES, DEP. CAR, 39 +/-5%, 1/4VW 340836 B0031 CR251-4-8P39E 2
R25-R29  RES, DEP. CAR, 100K +/-5%, 1/4W 348920 80031 CR257-4-5P100K REF
R30 RES, WW, 7975 ko909 89536  4H0G09 2
H31 RES, VAR, CERMET, 50 +/-20%, 1/2¥ 267815 75378 190PCSO0B 1
R3z RES, WW, 1020 +/-0.05%, 0.2¥ 440891 89536 L4408 1
R33 RES, MTL. FILM, 47.5K +/-1%, 1/8Y 289546 91637 MFF1-84752F 1
R34 RES, VAR, CERMET, 10K +/-20%9, 1/2W 267880 75378 190PC103B !
B35 RES, WW, 128 +/~0.05%, 0.2W 440875 69536 UMOBTS 1
R36 RES, MTL. FILM, 4.99K +/-1%, 1/8W 168252 91637 MFF1-84991 3
R3Y RES, VAR, CERMET, 1K +/-20%, 1/2W 267856 75378 190PC102B 3
738 RES, DEP. CAR, 150 +/-5%, 1/hW 3h3bar 82031 CR251-U4=-5P150E 1
5a3 10 RERS
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FLUKE | MFG !
gg BESCRIPTIDN STOCK | spLy MFG PART NO. égi §$$ g
Mo, | cone :
H349 RES, DEP. CAR, 20K +/-5%, 1/4% quathr7  B00O31 CR2ST1-LE-5P20K 5
REQ RES, MTL. FILM, 49.9%¥ +/-14, 1/84 268821 91637 MFF1-849G2F 1
RB4i, Rbp RES, MTL. FILM, 100K +/-0.5%, 1/8W 291054 91637 MPF1-81003D 2
i RES, COMP, 10M +/=10%, 1/2W 108142 0112t EB1061 2
R4 RES, DEP. CAR, 100K +/-5%, 1/4% 348920 BO03%1 CR251=-L-5P100K REF
R4 RES, DEP. CAR, 47K +/-5%, 1/4¥ 348896 BOO3T CRES1-U=-BPUTK 1
R4&, RUT RES, DEP. CAR, 100K «+/-5%, 1/4W 348620 BO031 CRZET-U-5PI00K REF
R4 8 RE3, MIL. FILM, 15CK +/-1%, 1/8% 241083 91637 MFFi-81503F 1
RUQ-RE2 RES, DEP. CAR, 20K +/=-5%, 1/4W HE14TT7 80031 CR251-H=-5P20K REF
R53 RES, DEP. CAR, 100K +/-%%, 1/4¥ 348820 80031 CR251-4~-5P100K REF
R5 4 RES, MIL. FILM, 13K +/-19, 1/86W 335539 91637 MFFI1-B1302F 1
55 RES, SELECTED 2 2
B56 RES, SELECTED REF
R5T~R5G RES, MTL. FILM, 10 +/-1%, 1/8% 268789 91637 MFF1-8A100F REF
RGO RES, DEP. CAR, 5.6K +/~5%, 1/kW 142350 80031 CR251-4w5 PSKE 1
R61 RES, COMP, 10M +/-10%, 1/2W 108142 01121 EB1661 REF
RE&2-R65 RES, DEP. CAR, 100K +/«5%, 1/4W 348620 80037 CR251-5-5P100K REF
RE6 RES, WW, 7975 440009 89536 A4k0909 REF
ROT RES, DEP. CAR, 100K +/-5%, 1/4¥ 248920 80031 CR251-E-5P100K REF
R5H8 RES, VAR, CERMET, %K +/-20%, 1/24W 267872 75378 190PC502B 2 1
R69 RES, MTL. FILM, 12.4K +/-1%, 1/8W 261644 01637 MPFi-81242F 1
R70 RES, MTL. FILM, 13.3K +/-1¢, 1/8W 206566 G1637 MFFi1-81332F 1
K714 RES, VAR, CERMET, 5K +/-20%, 1/2W 267872 75378 190PC502B REF
R72 RES, DEP. CAR, 100K +/-5%, 1/4¥W 388920 80031 CR251-L-5P100K REF
R73 RES, MIL. FILM, 100 +/~1%, 1/ 8U 168195 91637 MFF1-81000F 1
RTY RES, DEP. CAR, 6.8X +/-5%, 1/4W 368761 80031 CR251-4-5PEKB 1
TP1-TP3 TERMINAL, TURRE?T 179283 88245 20108-6 3
U4 IC, LIN, OP AMP 483405 12040 LM31BE 1 1
U2 @ IC, C-MOS, HEX "D" FLIP FLOP 4OU509 12040 MMTACITAN T
U3 @& I¢, C~M0S, HEX, INVERTER/BUFFER 381848 (2735 CDEOUYAE 1 1
Y I, TTL, HEX INVERTER, BUFFER/DRIVER I2TTTS 01295 SN7416J 1 1
s @ IC, C-MD3, TRIPLE, 3-INFUT NAND GATES 3TR14T 02735 CDUOR23AE 1 1
[ IC, LIN, OP AMP, DUAL K1B566 120480 LM3IBEN 1 1
37 @ IC, C-MOS8, QUAD, 2-INPUT NOR GATES 355172 02735 CDHOO1AE T 1
1 ORDER P/N 459088 FOR COMPLETE
MODULE CASE ASSY., WITHOUT PCB ASSY.
2 RESISTORS ARE TEMPERATURE
COMPENSATED AND MUST BE RETURNED
FOR RESELECTION IF ANY REGUIRE
REPLACEMENT, (RS5 AND R56)
60311
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Figure 603-3. Current Shunts Assembly
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605-1. INTRODUCTION

605-2. This manual will specifically describe the IEEE
Interface (Option -05); refer to the IEEE standard for
general IEEE-488 bus interface information.
Descriptions unique to the IEEE Interface will be
presented separately from Programming Instructions in
this manual. The Systems Mulimeter Programming
Card provided with the DMM lists condensed
programming instructions. Refer also to Fluke
Application Bulletins 25 and 36, and the IEEE Standard
488-1975 Digital Interface for Programmable
Instrumentation.

806-3. SPECIFICATIONS

605-4. Specifications for the IEEE 488-1973 Siandard
Interface, Option <05, conform to those established in the
IEEE Standard Digital Interface for Programmable
Instrumentation as published by the Institute of Electrical
and Electronics Engineers; 345 E. 47th Street, New York,
N.Y. 10817, For an explanation of the 1IEEE 488-1975
Standard, refer to the Standard Document.

605-5, INSTALLATION

605-6. The IEEE-488 Interface is easily installed as a
module in the 8500 Series DMM. Use the following
instaliation procedure:

1. On the DMM, press power OFF and remove
the line power cord.

2. Remove the DMM’s top cover.

3. The Interface module fits in the rear slot, bus
connector and addresss switches facing to the rear.
Shde the module vertically between the module
guides, and press firmly into place.

PIN 684324 3/83
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8505A /8506A-05

| Option -05
[EEE-488 Interface

NOTE

Make sure the leaf spring, artached 1o one-
half of the module shield, is resting firmly over
the flange of the opposite half of the module
shield.

4. I installed, remove the Interconnect PCB from
slot K. This slot can be identified as the only slot
with connectors on the analog and digital bus lines.
To remove the Interconnect PCB, grasp the board
at both ends and pull up. An end-to-end rocking
motion may be necessary to free the PCB from its
CONRECLOTs.

5. The Isolator module must be installed in slot ¥
whenever a remote interface (Option -03, -06 or -G7)
is used in the DMM,

NOTE

Use Isolator -08 with the 8500 A; Isolator-08A
must be used with the 8502A4.

6. Connect the Interface to the IEEE-488 Bus.
Attach a standard 24-pin cable to the bus connector
accessed through the DM M’s rear panel. Standard
cables, listed in Table 603-1, are available from
John Fluke Mfg. Co., Inc.

7. Optionally, connect the cable shield to chassis
ground. The shield, pin 12 in the connector, is
accessed from the rear panel via a banana jack,
Chassis ground is available at a binding post on the
DMM’s rear panel,

805-1
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8. Set the Interface address switches {A1-AS5) as
reguired. Controls and connections accessed
through the rear panel are illustrated n Figure 605-
1. Refer to Table 605-2 for permissable address
settings. Depressing a switch to the bottom sets the
associated address bit true (true = I}, TALK
address bits T1 through T5 are equal to LISTEN
address bits L1 through L3,

10. Energize the DMM,

1i. Remote can be entered by sending any
- character that the DMM recognizes. While in
remote, only the POWER switch (Iocal lockout on)
or the POWER and LCL/RMT switches (local

lockout off) remain active on the front panel.

NOTE Table 605-1. IEEE-488 Standard Cables
if the other devices in the system are listeners ORDER
only, the DMM may be place in TALK NUMBER DESCRIPTION
ONLY mode by toggling the TALK/ Y8001 |EEE-488 Cable, 1 meter
ADDRESSABLE switch; access to this
switch is through the rear panel. Y8002 IEEE-438 Cable, 2 meters
9. Replace the DMM’s t.op cover. Y8003 |EEE-488 Cabte, 4 meters

ADDRESS SWITCHES

ADDR/TALK SWITCH
} /

J3 SHIELD
|

- /

AB A4 A3 AZ A

]

Figure 605-1. Rear Panel Access

Table 605-2. Allowabie Listen and Talk Addresses

5 4 32 2 1 ASCl CHARACTER 543 21 ASCII CHARACTER
DECIMAL : DECIMAL

BINARY LISTEN TALK BINARY LISTEN TALK
0 0000 O SP @ 16 1000 © 0 P
1 0000 1 ! A 17 1000 1 1 Q
2 0001 0 o B 18 1001t 0 2 R
3 00 01 1 B ¢ 19 10011 3 5
4 0010 0 $ D 20 10190 0 4 T
5 090190 1 % E 21 Te 10 1 5 U
6 00 11 ¢ & F 22 T80 110 ] v
7 00 11 1 ' Ie] 23 1011 7 W
8 0100 0 { H 24 1100 ¢ 8 X
g 01 00 1 ) [ 25 t1 00 1 9 ¥
10 0101 0 * J 26 11061 0 Z
11 g 1 01 1 + K 27 1101 1 : [
12 01 10 0 L 28 11190 0 < |
13 01 10 1 - M 29 1110 = |
14 01 1190 . N 30 171110 > \
15 01 11 1 / 0

605-2
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805-7. OPERATING FEATURES

6035-8. Attached to the assembly and accessible through
a port on the rear panel (Figure 605-1) are a standard
specified connector, five address switches and a Talk Only
Mode switch. The connector is standard for the IEEE bus
and is specified by the standard document. The address of
the instrament is set using the five address switches. The
charsciers used to address the instrument in the talk and
listen mode are given in Table 605-1. The five low order
bits of the message determine the address, the next two
higher bits differentiate between the Talk and Listen
modes. Normal operation allows the instrument to both

tallk and listen to the bus. The Listen mode can be disabled -

with the Talk Only switch, if desired.
G05-9. OPERATING ROTES
805-10. Interface Control

605-11. Information is input to the interface from the
controller on the system bus, which contains eight data
lines, three handshake lines and five bus management
lines. Control of the handshake and management lines is
from the controller and will vary with the controller used.
Refer to theinstructions with the system controller for the
information on how to obiain the correct level on these
lines. The lines and a brief explanation of their function
are given in Table 605-3. Refer to the IEEE 488-1975
Standard Manual for a further explanation of their
function.

605-12. Interface Messages

605-13. Multiple line messages are input to the interface
from the controller using the data lines. The messages
used within the instrument are listed with their codes in
‘Table 605-4. Further information on the messages can be
obtained from the IEEE 488-1975 Standard Manual,

605-14. Status Request Responses

605-15. If enabled by the applicable Interface Interrupt
Enable Code, a service request (SR(Q) can be generated
within the interface by either an error or ready condition.
‘When the instrument is addressed during a serial poll
operation by the IEEE 488 Controller, and an interrupt is
generated, the response byte will be a zero for ready or the
numeric of the applicable Error Code. If the SRQ was not
generated, the response is a null character (binary
GO0000000) to the controller.

605-16. THEORY OF OPERATION

695-17. The IEEE Interface provides for
communication between the IEEE system bus and the
2MM internal bus structure. The IEEE system bus is
defined by the IEEE standard; the DMM internal bus
structure is discussed in the instrument Instruction

Manual. System bus signal lines will be referred to by |

their mnemonic designators (refer to Table 605-3 for
definitions}.

www.valuetronics.com
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605-18. The IEEE Interface consists of two
interconnected peb’s in one module. Each peb will have its
own reference designator system. To distinguish between
the iwo, reference designators mounted on the Piggyback
board will be followed by a (PB).

605-19. Dala Lines

605-20. System bus data lines (ID101-08) are applied to
the interface through receiver/ drivers, U21 and UZ4. The
recelvers consist of noninverting buffers, while the drivers
are gates with a common enable line from U32-8.

NOTE
True conditions on the system data bus are
defined as a low, true conditions on the
instrument bus are defined as a high.

Outputs from the data line receiver drivers are applied
directly to address decoders, Ul9 and Ul2Z, through
address switch S1 to address decoders U6 and U3, and
through inverters to a data register consisiing of U30 and
part of U3l.

605-21. The internal DMM data bus is applied to a
response register consisting of U26 and U29. This register
latches data up for application to the system bus lines (the
system bus requires that data be held longer than is
desirable to tie up the instrument controller). Instrument
data is also applied to the control register on the
Piggyback board (U11-PB, Ul6-PB, Ul4-PB).

805-22. Addresses

605-23. Instrument address lines (IC0-IC6) are applied
to address decoders located on the Piggyback board. All
of the following listed addresses cause an ACK to be
returned to the instrument controller through U6 (PR)-1,

1. IC 1, 5 and 4 High: Decoded U2 (PB)-6 to
¢nable the response register.

2. IC 6, 4 and 3 High: Ul2(PB)-10 to clock data
into the control register; if [D0 is high, this address
alse causes a Return to Local signal from US(PB)-3.

3. IC 3, 3 and 0 High: Decoded by UL3(PB)}-6 to
cause a software reset through US(PB}-10.

4. [C 6, 0 and 4 High: Decoded by UI13(PB)9 to
enable the status register (U28 and part of U3}

5. IC,6,1and4 High: Decoded by U13(PB)-10to
enable the data register (U30 and part of U31).

605-24. Addresses to the IEEE Interface from the
system are received on the data lines when ATN is true.
Address switch 81 routes My Listen Address (MLA) and
My Talk Address (MTA), Decoding for MLA is done by
U6-13; the DAYV signal clocks this address into U11J-1.
The MTA flip-flop Ull-1 is cleared by the UNL
{Unlisten) signal (decoded by 1J19-13). The Message
Decoder {U9, U5 and UR) is enabled by the ATN and
U12-10 (decoded by DIG2, DI06, DIOT).

6505-3
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Table 605-3. Mnemonics

FIN | MNEMONICS FUNCTION COMMENTS
1 DI 1 [ata
2 DIo 2 Data
3 DIO 3 Data
4 DI04 Data Data input/output lines. Message bytes are carried on the DIG lines in a
bit-parallel byte-serial form, asynchronously, and generaily in a bidirectional

13 Do 5 Data manner.

14 DIO 6 Data

15 DO 7 Data

16 pDio s Data

5 EO8 End Or {dentify Used to indicate the end of a nultiple byte message.

& DAV Prata Avaitable Is asserted TRUE by the sender of data when NRFD goes TRUE, remains
TRUE untit NDAC is sent TRUE by the data receiver,

7 NRFD Mot Ready For Data] When all devices are ready to receive data this line goes high. Remains high
until DAV is sent TRUE.

8 NDAC Not Data Accepted | When all receiving devices are through with the data on the bus, this line goes
high, indicating that the sendey may remove the data and set DAV Iow. When
DAV goes to the receiving devices then pull NDAC low again,

9 iFC interface Clear Sent high by the controller. It ptaces afi device interfaces in a known quisscent
state.

10 SRO Service Request This line is used by any device to get the attention of the controller.

1 ATN Attention Used by the controlier to notify all other devices what type of message
{interface versus device dependent) is on the data bus. When ATN s TRUE,
messages sent are interface messages and all devices capable of receiving
maessages must handshake the transfer. When false, device dependent messages
are sent and only devices that have been addressed remain active.

12 Shield” Surrounds ali conduciors.,

17 REN Remote Enable Must be TRUE to place instruments into remote. Once in Remote, if REN
goes false all instruments must go to local.

i8 GND Return for DAV

19 GND Return for NRFD

20 GND Return for NDAC

21 GND Return for IFC

22 GND Return for SRQ

23 GND Return for ATN

24 GND Logic common for D10 1-DIO 8, £OI, and REN

“The cable shield is routed to a banana jack on the rear of the Option 03 interface adjacent to the
programining conductor. This banana jack may be tied to the DMM chassis ground post located on
the rear panel. However, caution must be exercised fo prevent ground loops in the system.

605-4
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Table 6054, interface Messages

8505A/8506A-05

CODING ALL ADDRESSED ;;{?ig?i
MNEMONIC MESSAGE DEVICES DEVICES | RESPONDS |notE
‘ RESPOND ONLY AND GOES
BINARY OCTAL | HEX | (Univarsal} RESPOND | TO REMOTE
MLA My Listen Address |X F T AB A4 A3 A2 Al X X i
MTA My Talk Address XTEAS Ad A3 A2 Al X X i
UNL Unlisten XFTTTTTT 077 | aF X
UNT Untalk XTETTTTT 137 | 5F X X
OTA Other Talk Address XX XX X XX X 2
SPE Serial Polt Enable XFFTTFFF 03¢ | 18 X X
SPD Serial Poll Disable XFFTTFFT 031 19 X %
LLO Local Lockout XFFTFFFT 021 | 11 b3 X
GTL Go To Loca! XFFFFFFT oot | o1 X
DeL Device Clear XFFTFTFF w24 | 14 X
SDO Selected Clear XFFFFTFF 004 | 04 X
605-25. Resels §05-28. Status Register

605-26. Power-on or software resets may occur. At
power-on, US(PB)-10 causes an interface reset to prevent
unwanted states in the interface logic. Software resets,
decoded by UI3(PB)-6, may occur as a result of a
momentary power interruption, a front panel request, or
a system request.

605-27. Control Register

605-28. The following six "P” flip-flops compose the
control register:

I. Interrupt enable UI4(PB)-2 remains trus,
except during the power-on routine,

2. A service request {SRQ) to the system
controller is initiated by U14(PB)-13.

3. The instrument controller being ready for data
(RFD) is indicated by UI6(PB)-1.

4. At the last data byte of a message to the system
from the instrument controller, U11(PB)-13 goes
{rue.

5. Data accepted (DAC) is sent and RFD is reset
by Ul6(PB-13.

6. When the instrument is a talker, ULI(PB)-2 is
used to generate the data available (IDAV) signal.

www.valuetronics.com

6035-30. The status register consists of U28 and part of
U31. The instrument address decoded by UI3(PB)-%
enables a status byte to be placed on the data bus (1Dg-
ID7y. This status byte is defined as follows:

1. D9 true from U28-7 when in the talk only
mode.

2. ID}1: true from UZ8-9 when remote enable
(REN) from the system controller is false.

3. ID2: true from U28-9 when go tolocal(GTL) s
true from the message decoder US-4.

4, ID3: true from U28-3 for an interface message.
5. ID4: true from U31-3 for an interface message.

6. ID5: true from U3I-5 to indicate a device
dependent message.

7. ID6: true from U31-7 during the serial poll
mode when the system controller is requesting
status.

8. ID7: true from U31-9 when the system
controller is requesting data from the insirument.

605-5
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605-31. Message Decoder

605-32.  Interface messages sent by the system controller
on the data bus are decoded by U9, U5 and UR, The device
dependent messages GET, SCD and GTL require the
interface to be a listener before the instrument controlier
is interrupted. For group execute trigger (GET), U8-111s
true. For selected device clear (SDC), UB-10 is true. For
go to lecal (GTL), US4 is true, The universal messages
DCL and LLO are unique in that they cause the
imstrument controller to be interrupted when in local. For
focallockout (1LLO), US-3istrue. For device clear (DCL),
U5-16 is true. In addition, U8-4 goes true for the serial
poll mode (SPE), and U8-3 is true for serial poll disable
(SPE,

§05-33. Mode Register

605-34. The mode register consists of the following four
J-E flip-flops: U11-1 {clocks in MELA), UL1-15 (clocks in
MTA}, Ul5-1 (true in remote mode) and UI5-15 (true in
serial poll mode).

805-35. Instrument interrupts

605-36. Except during the power-on routine, interrupts
are enabled by U14(PB)-2. The interrupt flip-flop may be
clocked by the DAV signal through U4(PB)4 and
U4(PB}-3 or by U6{(PB)-13 when the instrument is to be
an active talker.

605-37. MAINTENANCE

605-38. Refer to Section 4 of the Instruction Manual
for information on cleaning the module. The two peb’s
are disassembled by removing the screws and standoffs

805-6
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fasiening them together. To prevent damage io the
electrical connectors, pull the boards straight apart.

605-39. PERFORMANCE TEST

605-40.  Operation of the IEEE Interface can be verified
by programming changes in range, output and mode, and
by observing response data.

605-41. CALIBRATION

605-42. The IEEE Interface does not reguire
calibration.

605-43. TROUBLESHOOTING

605-44. Troubleshooting the -05 IEEE Remote
Interface Option consists of the tabular flow chart in
Table 605-5. When a step in the flow chart is completed,
check for a decision transfer, If no decision is required,
perform ithe next step of the table in sequence.

605-45. Programming instructions

605-46. Programming commands and instrument
responses are explained in Table 605-6. For the 85054
and 85064, refer to Section 2A.

605-47. PARTS LIST

605-48. Table 605-6 provides & detailed parts list forthe
Interface PCB; Table 605-7 lists parts for the Piggyback
PCB. Refer to Section § of this manual for ordering
information.
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Table 605-5. Troubleshooting

Go to the step
number given

STEP ACTION for correct
NO. . FRSDONSe
YES NGO
NOTE

De to the speed and complexity of the data on the bus
svstem, it is recommeded that the pcb be sent to the nearest
Fluke Service Center for repair when a problem is isolated

to the interface. The following table will be of some assist-
ance when froubleshooting simpler problems; however, manu
many problems will require the use of ¢ Fluke Trendar,

or similar logie board tesver. The instrument must be con-
nected through a bus network to a system controfler, e.g.,
the Tekironix 4051 or HP 9825, to operate.

1 This test is based on the assumption that the DMM was checked and found opeational in local
operation prior to installation of the |EEE Interface.

-2 install the |EEE Interface Assernbly in the instrument and apply power from the front panal
switch.
3 is the front pane! display correct? 8 4
4 1f the displ.ay is hiank, check the ACK circuit on the PB PCB.
5 If the display is incorrect, check the input latches and output buifers on the Main PCB. Repair

as required and return to step 2.

5] Address the instrument on the [EEE bus with the applicable address. Does the instrument go
into remote? 8 7
7 On the Main Board check the address tines through the Receiver/Driver, the address switches,

the MLA circuitry, and the REN and DAY signals. On the Piggyback Board check the INT
circuit. Repair as required then resume at step 2.

8 Program an instruction from the remote controller. Is the output display as programmed? w09
£ Check the output latches and buffers, the UNL circuitry and the Receiver/Driver on the Main

Board. Repair as required and return to step 8.
10 Does the instrument respond to and “SRQ" from an Interrupt Ready or Error? 2] 1
11 Check the SRG line inand the Receiver/Driver on the Main Board and the status latches on the

Piggyback Board. Repair as required then resume at step 10.

12 Does the interface clear from the system controtier? 141 13
13 Check the IFC input and the tFC circuit. Repair as required, then resume at step 12.
T4 Can the Front Panet be locked out from the system controller? 161 156
15 Check the LLO line and the decoder circuit. Repair as required then resume at step 14,
16 Troubleshooting of the FEEE Interface, as applicable at this level, is complete,
605~7
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Table 605-6. IEEE 488-1975 Interface PCB Assembly

FLUKE | MF6 N
§§§ BESCRIPTION STOCK | SPLY MFG PART NO. ;?3 g?rg g
N0, | CODE !
=05 IEEE 488-1975 INTERFACE PCB ASSEMBLY ORDER BY CPTICN =08
FIGURE 606-2 (MIS~4172T)
®IEEE 488-1975 PIGGYBACK PCB ASSEMBLY 1
FIGURE 608-3 (MIS~-407%)
Cc1 CAP, MICA, 270 PF +/-B%, 500V 1b8U52 72136 PMISF2T1J 2
L] CAP, MICA, 270 PF +/-5%, 500V ThBUE2 72136 DMIsEF27T1d REF
C4-.C8 CAF, CER, Q.22 UF +/~ 20%, 50V 30084C 71590 CW30C224K 5
Cc9 CAP, MICA, 100 PF +/-B%, 500V 148494 72136 DMISF101d 1
CR1 DIODE, SI, HI-SPEED SWITCH 203323 07910 1HH4LE 1 1
1 LOCKWASHER, SPLIT, 8-32 111070 89536 111070 2
He SCREW, PHP, 4«40 X 3/8 256 164 89536 256164 1
{not shown)
H3 SCREW, CONN MIG, {(USE ON J3) Lkoohy2 BO536 H2GuTZ 2
Jz POST, CONTACT k7813 22526 65501-136 3
J3 CONN, CABLE, 24-PIN, MODIFIED 535107 89536 534107 1
MP1 CASE ASSY (INCLYDES MP2-MPB) 45803% 89536 458935 1 1
MP2 CASE HALF, MODULE 40299¢ 89536 402990 REF
MP3 CASE HALF, MODULE, MODIFIED h56079 B9536 4B607C REF
MPL COVER, MODULE CASE hozorlk 89536 402974 REF
MF5 SHIELD, COVER Hh1022 895836 41022 RE¥F
MP§ DECAL, IEEE INTERFACE ASSY 413518 89536 413518 RE¥
MP7 DECAL, CAUTION 45508 89536 454504 REF
MP8 GUARD, REAR 383364 89536 383364 REF
MPSG COIL, SPRING Hpllgs  B3553 (CO0120-0718-0380 1
{not shown}
MP10 SPACER, L-40 X .187 335604 809536 335604 1
{not shown)
MP 11 SPACER, L-40 X .340 380329 89536 1380329 2
MP12 SPACER, 6-32 X .550 312521 89536 312421 bl
MP13 SPACER, 6-32 X .220 261727 B9536 261727 2
Q1 ¥STR, SI, NPN 218396 0713 2N3904 11
R1 RES, DEP, CAR, 18K +/-5%, 1/4W 348862 80031 CR251-5-5P18K 1
R2 RES, DEP. CAR, 10K +/-5%, 1/4W 14883G 80031 CR251-4-5P10K 1
R3 RES, DEP. CAR, 1K +/-5%, 1/4W 343426 BCO31 CR251-4-KPIK 1
R RES, DEP. CAR, L4.7K +/-5%, 1/ 44 348821 80031 CR251-4-5PUKT 1
Rs RES, DEP. CAR, 15K +/=8%, 1/4W 348854 80031 CR251-Lk-5P15K 1
51 SWITCH, MODULE SPDT, 5-POS. Y17766 00779 H35HTO-4 1 1
s2 SIITCH, SLIDE, SPOT 417287 95146 MSS-1040-1 T
HINE) IC, C~MOS, QUAD, 2-INPUT NAND GATE 355198 02735 CBUO11AE 1 1
@ IC, COS/MOS, DUAL, 4-INPUT, NOR GATES 363820 02735 CDY0CZAE 1 k|
3@ IC, C-M0S, B-INPUT, NOR GATES 508781 02735 CDUOTEBE 3 1
we ICc, C-M0S, QUAD, 2-INPUT AND GATE k8401 02735 CDMOBTBE 2 1
s@ IC, COS8/MOS, QUAD, 2.INPUT NCR GATES 355172 0273% CDIUOO1AE 3 1
6@ 1€, C=-M0S, 8.INPUT, NOR GATES 408781 02735 CDUOTEERE REF
o7d® I¢, COoS/MOS, TRIPLE, 3-INPUT NOR GATES 355180 02735 CD4025AE 1 1
UG IC, COS/MOS, QUAD, 2-INPUT, NCR GATES 355172 02735 CDUQQ1AE REF
us® I, C~-M0S, DCDR/MULTIPLEXER L0836G 04712 MC14556CP 1 1
mo® IC, C-MOS, QUAD, 2-INPUT OR GATE 808393 02735 CBHEQTIRBE 1 1
605-8
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FLUKE | MFG i
s DESCAIFTION STOSK | spLy MFG PART HO. L
Mo, | come E
U@ IC, CO3/MOS, DUAL, JE MASTER FLIP FLOP 355230 02735 CDHO2TAE 2 1
mez@ Ic, C-MOS, TRIPLE 3-INFUT NAND GATES 375147 02735 CDUO23AE 1 1
vi13® Ic, C~-MDS, HEX INVERTER 404681 02735 CDHOGYBE 2 1
U14@ IC, COS/MOS, QUAD, 2-INPUT NCR GATES 355172 02735 CDHOO1AE REF
015@ IC, C0S3/MOS, DYLL, JK MASTER FLIP FLOP 355230 02735 CDHO2TAE REF
T16® IC, C-MOS, QUAD, 2-INPUT, NAND 404632 02735 CD4DOIRE 1 1
U17e IC, C-M08, QUAD, 2-INPUT AND GATE Lp8ap1 02735 CDHOBIEE REF
8@ IC, C-MOS, HEX INVERTER 404681 02735 CDYOBOBE REF
7i9@ I€, C-MOS, 8-INPUT, NOR GATES 408781 02735 CDAOTBBE REF
024 IC, QUAD, INTERFACE, BUS XCVR 42B6HG  GAT13 MC34UEP 4 3
vz1 IC, QUAD, INTERFACE, BUS XCVR 128549 OU713 MC3446P REF
uz22@ IC, C-MOS, HEX INVERTER BUFFER 381848 02735 CDHOYGAE 2 1
u2h IC, QUAD, INTERFACE, BUS XCVR k28649 04713 MC34LEP REF
U25@® IC, C-MOS, HEX INVERTER BUFFER 381848 02735 CDROHOAE REF
026@ IC, COS/MOS, QUAD, LOCKED D LATCH 355148 02735 CDAOL2AE 2 1
27 IC, QUAD, IWTERFACE, BUS XCVR 428649 04713 MC3IuUL6EP REF
B28® IC, C-MDS8, TRI HEX NON INV BUFFERS R07759 12040 MMBOCOTH 3 1
U25@ IC, COS/MGS; QUAD, LOCKED D LATCH 355149 02735 CDUOL2AE REF
u36@® IC, C~MOS, TRI HEX NON INY BUFFERS 407759 12040 MMBOCOTHN REF
U31@ IC, C-MD08, TRI HEX NON INV BUFFERS BOTTE9 12040 HMMBOCYTH REF
U3z ¢, TIL, QU&D, 2-~-INPUT NAND GATES 393033 01295 SNTLLS0ON 1 1
033 RES. NETWORK, 4.7K k12916 89536 412916 2 1
U3h HES. NETWORK, 4.7X 412916 89536 Li2916 REF
1 ORBER P/ 458935 FOR COMPLETE
MODULE CASE ASS3Y., WITHOUT PCB ASSY.
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Table 605-7. [EEE 488-1975 Piggy Back PCB Assembly
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FLUKE | wFa K
et DESCRIPTICH BT0CK | SPLY HIFG PART HO. S e
. Wo. | cone E
-05P@ IEEE~488-1975 PIGGY BACK PCBE ASSEMBLY PART oF QPTION 05
FIGURE 605-3 (MIS~4074)
Ci CAP, MICA, 270 PF +/-5%, 500V 148452 72136 DMIBF2T1J 2
c2 CAP, MICA, 100 PF +/-5%, 500V 148494 72136 DMIBF101J 1
C3 CAP, TA, 1 UF +/-20%, 35V 161919 56289 196D105X0035JA1 1
ci CAP, MICA 27Q PF +/-5%, 500V 148452 72136 DMISF27 14 REF
CR1 DIODE, HI-SPEED SWITCHING 203323 07910 TN4LLE 1 1
H1 WASHER, FLAT, &/38 1/4 INCH (W/Pk) 200980 86928 5710-65-16 1
H2 WASHER, INT LOCK, 1/% INCH (W/PL) 110817 7373% 1308 i
P2 CORNECTOR, SOCEET, 20 PIN B47110 30035 SK-109-1-20 2
CONNECTCR, SOCKET, 16 PIN hir102 20447 SS-109-1-18 1
P4 BINDIKNG POST Bu1741 89536 AhTTHY 1
Q1 iSTR, SI, NPN 218396 04713 2KW3904 1 1
4 X5TR, SI, PNP 226290 04713 MPS3640 1 1
R1 RES, DEP CAR, 10K +/-5%, 1/4W 348839 80031 CR251-U-5P10K 3
R2 RES, DEP CAR, 47K +/-5%, 1/4¥ 348896 80031 CR251-L-5P4TK 2
R3 RES, DEP CAR, 150 +/-5%, 1/4W 3434%2 80031 CR251-U4=5P150E 2
Rl RES, DEP CAR, 150 +/-5%, 1/4W 3434k2 80031 CR2S1-4-5PI50F REF
"5 RES, DEP CAR, 10K +/=5%, 1/4¥ 348839 83031 CR251~4-5P10K REF
RG RES, DEP CAR, U4TK +/-5%, 1/4¥ 348896 80031 CR251-U-5P47K REF
R7 REZ, DEP CAR, 10K +/-5%, 1/4¥W 348839 80031 CR251~4-5P10K REF
R8 RES, DEP CAR, 15K +/=-5%, 1/LW 348854 80031 CR251=4-5P15K 1
Rg SELECTED AT TEST
(may or may not be added)
Ue IC, C-MOS, DUAL "Dn FLIP-FLOP 340117 02735 CDUOT3AE 5 1
uz@® IC, COS/MOS, QUAD, 2-INPUT NOR GATES 355172 02735 CD4YDO1TAE 2 1
U3 IC, C-MO3, QUAD, 2-INPUY NAND GATE 4ous32 02735 CDUOYIBE 1 i
@ IC, COS/MOS, QUAD, 2-INPUT NOR GATES 355172 02735 CDHOOTAE REF
us® IC, C~-MOS, HEX INVERTER 4o4681 02735 CDYOGOBE 2 1
U@ IC, COS/MOS, DUAL, L-INPUT NOR GATES 363820 0273% CDUDOZAR 1 1
7@ IC, C-M03, HEX INVERTER Lohe81 02735 CDLOGYBE REF
U8® IC, C-MOS, QUAD, 2~-INPUT, NAND GATES 355198 02735 CDUDT14AE 2 1
e I¢, C-MO3, QUAD, 2-INPUT, KAND GATES 355158 02735 CDUO114E REF
u10® IC, C-MOS, HEX INVERTER BUFFERS 381848 02735 CDUCUQAE 1 1
u11® IC, {~MDS, DPUAL "p® FLIP-FLOP 340117 02735 CDUOT3AE REF
U12& IC, C-MDS, TRIPLE 3-INPUT AND GATES 408807 02735 CD4OT3BE 1 1
U13@ IC, C-MOS, TRIPLE 3-INPUT NAND GATES 375147 02735 CD4023AE i H
U1L4® IC, C~-MOS, DUAL HDY FLIP-FLOP 340117 02735 CDUC134E REF
G16@® IC, C-MO3, DUAL "o" FLIP-FLCP 340117 02735 CDEO13AE RE¥
J17@ IC, C-MOS, TRIPLE 3-INPUT NOR GATES 355180 02735 CDLO2SAE 1 1
Ui8® IC, C~MDS, DUAL "DV FLIP-FLOP 340117 02735 CDYO13AE REF
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606-1. INTRODUCTION

606-2. The Bit Serial Asynchronous Interface provides
remote programming capability in applications where
speed is not a critical factor. Switch selectabie baud rates,
stop bits, and current requirements permit maximum
flexibility.

806-3. SPECIFICATIONS

606-4. ~ The Bit Serial Asynchronous Interface meets or

€xcseds the requirements for data transmission and
reception of EIA Standard RS-232B or C, MIL-STD-
1888, CCITT V24 and 20 mA current loop.
Specifications are as follows:

Input Format
Timing Format
Output Format
Baud Rates

Byte Serial, 8-bit parallel,
Asynchronous.

Bit Serial.

56, 75, 110, 134.5, 150,
200, 300, 600, 1200, 1800,
2400, 4800 and 9600,
Derived from the DMM,
0° to 50°C,

Operating Power
Operating Temperature

606-5. INSTALLATION

606-6. The Bit Serial Interface is easily installed as a
module in the 8500 series DMM. Use the foliowing
installation procedure:

1. On the DMM, press power OFF and remove
the line power cord.

2. Remove the DMM’s top cover.

3. The Interface module fits in the rear slot, bus
connector and address switches facing to the rear.
Slide the module vertically between the module
guides, and press firmly into place.

P/N 684340 3/83
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8505A/8506A-08

Option -06
Bit Serial Interface

NOTE

Make sure the leaf spring, attached 1o one-
half of the module shield, is resting firmly over
the flange of the opposite half of the module
shield.

4. [Ifinstalled, remove the Interconnect PCB {rom
slot K, This slot can be identified as the only slot
with connectors on the analog and digital bus lines.
To remove the Interconnect PCB, grasp the board
at both ends, and pull up. An end-to-end rocking
motion may be necessary to free the PCB from its
connectors.

4. The Isolator meodule must be installed in slot K
whenever a remote interface (Option -05, -6 or-67)
is used in the DMM.

NOTE

Use Isolator -08 with the 8500 A; Isolator -08A4
must be used with the 8502A4.

6. Replace the DMM’s top cover.
606-7. GENERAL

606-8, EIA Standard R3-232-C provides the electronics
industry with the ground rules necessary for independent
manufacturers to design and produce both data terminal
and data communicaticn equipment that conforms to a
common interface requirement. As a result, a data
communications system can be formed by connecting an
RS8-232-C data terminal (such as the §50ZA) to an RS-
232-C data communications peripheral (such asa T1Y,
MODEM, computer, etc.). This works fine on paper.
However, in practice the user must be aware of the
subtleties of serial binary data interchange to ensure that
any two pieces of RS-232-C equipment will be
compatible. For example, the two instruments must share

606-1
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at least one of the features from each of the following
characteristics.

1. Timing Format - Synchronous or
Asynchronous,

2. Transmission Mode - Simplex, haifwdup}ei, or
full duplex. -

3. Baud Rate (bits per second) ~ 50, 75, 110, 134.5, -

150, 200, 300, 600, 1200, 1800, 2400, 4300, 9600,
4, Bits per character - 5, 6,7, 8.
5. Parity Bit - Odd, even, high, low, not used.

6. Data Interface Levels - EIA or 20 mA current
leop., .

606-9. Timing formats conforming to both
synchronous and asynchronous operation are shown in
Figure 617-1. In asynchronous operation each character
is bracketed by both start and stop bits, These bits
separate the characters and synchronize both the
transmission and receipt of data. When daia is not being
sent the data line is held high. In synchronous operationa
sync character is sent prior to each data strearm (a data
stream usually consists of a block of characters), When
the line is idle, a fill or sync character is continuously
transmitted.

606-10. Transmission mode is an overall system
requirement. It defines the communication ability of both
instruments in the system configuration. Simplex
indicates data transmission in one direction only, Half-
duplex permiis two way communication, but not
simultaneously. Simultaneous transmission of data in
both directions defines the full duplex system. Obviously,
an instrument capable of full duplex operation can be
downgraded to simplex operation. However, the reverse
is not possible without degrading the system capability,

606-11,  Baud rate is usually selectable on the RS-232-C
Interface. I it is not, the manufacturer usually offers a
choice when the instrument is purchased.

606-12. Character format (bits per character and parity)
is somewhat flexible between instruments. Investigate the
requirement of both instruments before committing
either to a system configuration.

606-13. Data interface levels can occur as either EIA
voltage levels or as a 20 mA current loop. At times an
interface offers both simultaneously. The 20 mA current
loop is used almost exclusively for teletypewriter, or
paper tape punch/reader interface. EFA voltage levels
are: 1 or OFF = ~15t0 -3V dc, Qor ON =+3 10 +15V dc.

606-14. COPERATING FEATURES

606-15. Attached to the PCB and accessible through a
port on the rear panel (Figure 606-1} are a standard
specified connector and a switch module with eight
micro-switches. The connector isstandard forthe R8-232
Interface and is specified by the standard document. The
eight switches controi the operating modes of the
interface and the BAULD) rate. The modes selected by the
switches are shown in Table 606-1 and Table 606-2, The
selection of Odd or Even parity with switch 8 is applicable
only if the parity feature has been selected using the
jumpers described below.

606-16. The interface is shipped configured for an eight
bit character without parity. Selection of parity and five,
six or seven bit characters can be accomplished by
installing jumpers into the PCB as shown in Table 606-3.

INTERFACE CONNECTOR

SWITCHES

512 3 4 5 6 7 8

41

JUnOmI

Figure 606-1. Rear Pane! Access

606-2
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Table 606-1. Mode Selection

swit SELECTION SWON | SWOFF
81 Current Loop/R8232 Current R$232
32 A8232B/RE232C R52328 R&232C
83 Stop Bits 1 Bit 2 Bits
54 Baud Rate * #
s5 Baud Rate * *
S8 Baud Rate * *
57 Baud Rate ® *
88 Parity Qdd Even
* Defined in Table 606-2
Tabie 606-2. Baud Rate Selection
COUNT 4 85 S8 57 iii.:;g
o] OFF GFF OFF OFF 110
t OFF OFF QFF ON 150
2 OFF OFF ON OFF 360
3 OFF OFF ON ON 2400
4 OFF ON OFF OFF 1260
5 QFF ON CFF ON 1800
& OFF ON ON QFF 4800
7 OFF ON ON ON 2800
8 ON OFF OFF OFF 2400
g ON OFF OFF ON 860G
10 ON OFF ON OFF 200
i ON OFF ON ON 1345
12 ON ON QFF QFF 75
13 ON ON QFF ON 56
Table 6806-3. Jumper Arrangements
JUMPER #1 | JUMPER #2 | JUMPER #3
INSTALLED INSTALLED INSTALLED
Bit 5 Yes Yes N/A
Bit 8 Ne Yes N/A
Bit 7 Yes No N/A
Bit g MNo No N/A
Parity N/A N/A Yeas
No Parity N/A N/A No

www.valuetronics.com
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G06-17. THEORY OF OPERATION
806-18. General

606-19. 'The bit serial interface alters and transmiis data
between the eight bit (byte) paralici format used on the
instrument bus and the bit serial format of the system bus.
As shown on the schematic, data inputs from either the
system bus or the instrument bus are latched into
universal asynchronous receiver transmitter (UART) U9,
which is driven by a progammable clock {U3) set at the
selected baud rate. Data in the Instrument Bus (IBG-1D7)
is latched into the UART on DB} through DE8 and
output from the TUART to the instrument bus on RID]
through RD&. Four separate functions are decoded from
the control lines, and the receipt of any one generates a
common acknowledgement signal (ACK). An interrupt
function can be generated to notify the instrument
controtler the received data is available, allowing polled
or interrupt controi of the interface,

606-20. Fx.énc%ions

606-21.  An address of 1C0, IC4 and IC6 high with the
remaining kines low generates the STATIN function. This
generates ACK and enables the tri-state transmitters on
the IDO-1D3 Tines so that DA (received data available at
RDI-RDB), OR (overrun; i.e., a new character received
prior to final transmission of the previous character),
RVMT {transmitter buffer empty and ready for the next
character) and/or FE (framing error; i.e., no stop bit with
recsived character} can be placed on the data lines.

606-22. The DATIN fanction (1C1, 1C4, IC6 only high)
strobes the RDE and RDA input to the UART. The
UART is enabled to place data on the instrument bus by
RDE and to receive another serial character from the
system bus by RDA.

606-23.  With IC2, IC4 and ICS high, COUT is decoded
to reset the UART and clock U3-3, If TDX7 is high with
COUT, the interrupt capability is disabled by enabling
the reset at U5-10. This action prevents an interrupt signal
to the instrument controlier until removed. If 1D8 is low,
the interrupt circuitry is enabied.

606-24. DATOUT is decoded from IC3, IC4 and 1C6
high, to strobe the DS input to the UART. Therising edge
of I}S initiates serial transmission of the character from
S0 onto the system bus. It is available at both JI-2 for
RS-232 and J1-11 for the 20 mA current [oop, for the
users selection,

606-25. interrupt

606-26. When DA (received data available) goes high,
an interrupt is generated (unless it has been disabled by
the COUT function) for a low at INT. The instrument

606-3
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controller responds with an INA, generating an ACK and
enabling U8-15 to pass the output of the interrupt flip-
flop to the instrument controler for interrupt vectoring,
The removal of INA by the instrument controller causes
the Interrupt flip-flop to reset itself and prepare the circuit
for the next interrupt.

606-27. MAINTENANCE

606-28. Refer to Section 4 of the Instruction Manual for
information on module disassembly and cleaning.

606-28. PERFORMANCE TEST

606-30. Operation of the Bit Serial Interface may be
verified by programming changes in range, output and
mode, and by observing response data.

606-31. CALIBRATION

606-32. The Bit Serial Interface does not require
calibration.

606-4
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606-33. TROUBLESHOOTING

606-34. Troubleshooting for the -06 Bit Serial
Asynchronous Remote Interface Option consists of the
tabular flow chart in Table 606-4. When a step in the flow
chart is compieted, check for a deciston transfer. i no
decision is required, perform the nextstep of the table in
sequence.

606-35. PROGRAMMING INSTRUCTIONS

606-36. Programming commands and instrument
responses are explained in Table 606-5. For the 8505A
and 8506A, refer to Section 2A.

§06-37. LIST OF REPLACEABLE PARTS

606-38. Table 606-5 is a st of replaceable parts for the
Bit Serial Interface Option. Refer to Section 5 for an
explanation of the columnar entries,



Table G06-4. Bit Serial interface Troubleshooting

8505A86G6A-06
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Go to the step
number given
5TEP ACTION for correct
NEO, FESpONSE
YES NO
NOTE
The instrument wuust be connected through a bus network
to g system controller, e.g., the Tektronix 4051 or HP 9825,
to operate.
1 This troubleshooting procedure is based on the assumption that the instrument has been
checked in lacal and found to be operational in all aspects prior to instaliation of the Bit
Serial Interface.
2 install the Bit Serial Interface in the instrument and apply power from the front pane! switch.
3 Is the display blank? 4 7
4 Check the address tines and address decoders,
5 Checl for g high ACK line. Repair as required and resume at step 2.
[ If the display is incorrect {garbled or wrong), check the input 1D lines and gates. Repair as
required and resume at step 2.
7 Using the controller, instruct the instrument to go to remote {program the character 4",
8 Does the instrument go into remote? 1018
g Check the input gates {TP1), the UART {U8)}, the baud rate at TP3, the INT circuit, and the
status output buffer.
10 Program several instructions from the remote controter.
11 Does the instrument respond correctly 1o the programmed instructions? 13 | 12
12 Check the UART (U8}, the output gates (U4}, and the data input gate (L7}, Repair as
required and resume at step 10,
13 Troubleshooting of the Bit Serial interface, as applicable at this level, is complete.
606-5
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Table 606-5. Bit Serial Asynchroncus interface PCB Assembly

FLUKE | Mg W
REF MFG FART KO TOT [BEC! g
DES BESCRIPTION S;%F:%( {S;gé;‘é OR TYPE o7y L ary E
~06® BIT SERTAL ASYNCHRONOUS INTERFACE ASSY ORDER  BY OPTION ~06
FIGURE 606-3 (MIS~4170T)
c? CAP, TA, 5.6 UF +/-20%, 25V 368669 56289 196D565X0025KA1 3
cz CAP, TA, 5.6 UF +/-20%, 25V 368969 56289 196D565X0025KA1 REF
c3 CAP, TA, 5.6 UF +/-20%, 25V 368969 56289 106RBEBX0025KAT REF
ch CAP, MICA, 56 PF +/-5%, 500V 148528 72136 DMISES60J 2
c5 CAP, MICA, 56 PF +/-5%, 500V 148528 72136 DMISFRGQJ HEF
Ch CAPF, CER, 0.22 UF +/-20%, 50V 309849 71560 CW30C228K 4
o CAP, CER, 0.22 UF +/-20%, 50V 300849  T1590 CW30C224K REF
c8 CAP, CER, 0.22 UF +/-20%, 50V 309819 71550 CW3IOC22MK REF
c9 CAP, CER, 0.22 UF +/-20%, 50V 309845 T1590 CW3I0CR2uK REF
CR1 DIODE, SI, HIGH~SPEED SWITCHING 203323 07910 1N4y48 1 1
H1 SCREW, FHP, U/C, 6-32 X 1/4 320093 89536 320093 2
{not shown)
H2 SCREW, PHP, 4-40 X 1/4 126890 73734 19022 2
H3 SCREW, RHP, 4-40 X 3/8 256164 89536 256164 1
J1 CONNECTOR, D, SUB-MINI 413898 71785 DB2SPY 1
MP1 CASE ASSY (INCLUDES MP2.MP8) 58943 89536 458943 1 1
MP2 CASE HALF, MODULE 4o2990 89536 402490 REF
MP3 CASE HALF, MODULE, MODIFIED 312031 89536 412031 REF
MPh COVER MODULE CASE 402974 89536 4029TH REF
ME5 SHIELD, COVER 411983 89536 411983 REF
MP6 DECAL, BIT SERIAL INTERFACE 413462 B9S36 413402 REF
MPT DECAL, CAUTION Lksk504 89536 k5450Y REF
MP8 GUARD, REAR 383364 89536 383361 REF
MPg SHIELD, FRONT 383372 89536 383372 1
MP10 SPRING, COIL Helkiss 83553 C0120-01U8-0380 1
MP11 SPRING CLIP ASSY KIT 330134 02660 17-529 1
MP12 STANDOFF 385604 89536 385504 3
MP1i3 STANDOEY 312421 89536 31242t 2
MP14 TERMINAL 179283 89536 179283 3
{not shown)
MP15 TERMIN AL 208363 B9%36 208363 6
{not shown)
o1 XSTR, NPN, ST 218396 OHT13 2N390Y4 1 1
7] XSTR, PNP, SI 226260 OHTI13 MPS3640 1 1
o3 XSTR, P¥P, SI 195974 04713  2N3906 1 i
R1 RES, DEP. CAR, 150 +/-5%, 1/4V 343842 BOO3T CR2%51-4-5P150E 2
"2 RES, DEP. CAR, 47K +/-5%, 1/4W 48896 80031 CR251-4-5PUTK 1
B3 RES, DEP. CAR, 10K +/-5%, %/4W 348839 B0OO031 CR251-4-5Pi0K 1
R4 RES, DEP, CAR, 150 +/-5%, 1/4VW 343482 80031 CR251-4-5P150E REF
RS RES, COMP, 10M +/-5%, 1/4W 164084 01121 CB1065 1
RS RES, DEP. CAR, 33K +/-5%, 1/3W 248888 80031 CR251-4~-5P33K 1
R7 RES, DEP. CAR, 1K «/-5%, 1/4u 343426 80031 CR251-4.5PIK 2
R8 RES, DEP. CAR, 2.2K +/~5%, /% L3400 80031 CR2%1-4-5P2K2 1
R9 RES, DEP. CAR, U7 +/-5%, 1/4W 41592 B0031 CR251-U-BPETE 1
210 RES, DEP. CAR, 750 +/-5%, 1/4¥W B11659 80431 CR251-U4-5PT50E 1
B11 RES, DEP, CAR, 4.7E +/-5%, 1/4%W 348821 80031 CR251-4-5PRKT 3
R12 RES, DEP. CAR, 4.7K +/-5%, 1/4W 348821 80037 CRZ51-4-5PUKT REF
806-8
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Table 606-5. Bit Serial Asynchronous interface PCB Assembly (cont)

8506A/8506A-06
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FLUKE | MFG N
REF MFG PART NO. TOT {REC| g
BESCRIPTION STOCK | spLY
BES A, ol 0R TYPE GTY | TY E
713 RES, DEP. CAR, 620 +/-5%, 1/4W ha2319 80031 CR251-4-5P620F 1
Rik RES, DEP. CAR, 1K +/-5%, 1/ 54 343426  BO031 CR251-4-5P1K REF
R15 RES, DEP. CAR, H.TK +/-5%, 1/4% I48821 80031 CR251=-4-5PKKT REF
51 SWITCH, SPST, 8-POS. ) 14460 00779 4351665 1
71 IC, TTL, DUAL ETA/MIL LIKE RECEIVER 354704 1832k BTi64 1 1
e IC, C-#M03, EEX BUFFER INVERTER 381848 02735 CD4UCLOUBE 1 1
U3® IC, C-M0S, PRGMBLE BIT RATE GER K1B731 07263 FYT0Z/34702 1 1
w IC, TTL, MSI, DUAL EIA/MTL 354696 18328 NBTI54 i 1
s@® Ic, C-M08, DUAL "D% FLIP-FLOP 340117 02735 CDUO13AE 1 i
U6 @ IC, C~-MDS, MNAND GATES, TRIPLE, 3-INFUT 75187 02735 CHUQZ23AE 2 9
e IC, C-M0S, NAND GATES, TRIPLE, 3-INFUT 375147 02735 CDHO23AE REF
Us® IC, C~-MD3, TRI, HEX, NON INY BUFFERS HO7759 12040 MMBOCOTN 1 1
] IC, U4, RECEIVER THANSMITAL 385753 05828 A¥-5-1013 17 .1
uic® IC, C-M03, TRIPLE, 3-INPUT AND GATE hQoB82T 02735 CDHUQTIEE 1 k)
Ui® IC, C~-MOS, QUAD, 2-INPUT NAND GATE 358168 02735 CDHOT1AR 1 1
ui2@ IC, C~-M03, HEX, INV BUFFER 381830 02735 CDUOBOAE 1 H
Uiz @® IC, C-MOS, HEX, INV BUFFER 381830 02735 CDHOS0AE REF
v CRYSTAL, QUARTZ 435370 89536 435370 1
Xu9 S80CKET, IC, 40-PIN 426282 09922 DILBYOP-108 1
1 ORDER P/N 458043 ¥OR COMPLETE
MODULE CASE ASSY., WITHOUT PCB ASSY.
606-7/606-8
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807-1. INTRODUCTION

607-2. Installation of the Parallel Interface provides
gxternal programming capability in mini- and
microcomputer systems, Program inputs must be in
ASCIH code. Qutputs are remotely selectable between
-ASCIT or binary (2’s complement) and 8 or 16 bit
characters.

607-3. Interfacing to a wide variety of devices is
accomplished with a plug-in header termed a "personality
card”. By defining the pins, this card can be tailored to
perform control of the LsMM through the external

8506A/8506A-07

Option -07
Parallel Interface

device, Table 607-1 lists pins and definitions for the
personality card. The personality card plugs into J2, as
seen in Figure 607-1. Available personality cards are
listed in Table 607-2.

607-4. Descriptions unigue to the Parallel Interface will
be provided separately from Programming Instructions
in this manual. The Systems Multimeter Programming
Card provided with the DMM lists condensed
programming instructions. Fluke Application Builetin
#25 contains useful information concerning the use of the
Paraliel Interface.

Tahle 807-1. Personality Card Pin Definition

PiN INTERFACE
NO. MNEMONIC BOARD - PIN DEFINITION
} COS-8 = Cantrol Output Strobe Buffered
2 COSE = Control Output Strobe (nverted Buffered
3 cos = Controt Qutput Strobe
4 ORZA = QR Gate 2 Input A
5 OR2s = QR Gate 2 Input B
6 ORZa + OR2E = OR Gate 2 Qutput
7 COS-B = Controf Output Strobe Inverted Buffered
8 CQOEN = LSB Output Enabie
g DOEN = MSB Quiput Enable
10 OSLE = Jutput Strobe Latch Enable
11 iLAT = Data Input MSB Latch
12 SLAT = Control Input LSE Latch
13 ISLE = Input Strobe Latch Enable
14 ILS = [1aia Input Latch Strohe

P/N 684332 MARCH 1983 Rev 1:10/85
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Table 607-1. Personality Card Pin Definition (cont)

PIN INTERFACE
NO. MNEMONIC BOARD-PIN DEFINITION
15 SLS = Control input Latch Strobe
16 DLR = Data Output Latch Reset
17 CLR = Control Output Latch Reset
18 ap = High Qutput Delay Pulse
19 GND = Ground
20 VCC = +5V de
21 iNT = |nterrupt Clock
22 cIs = Control Input Strobe Clock Inverted
23 ap = Low Qutput Delay Puise
24 CISB = Control Input Strobe Inverted Buffered
25 s} = Data Input Ready Low
26 1C = Data Input Ready High
27 bo = Data Output Ready Low
28 Ba = Data Qutput Ready High
28 TTLPU = TTL Pull Up
30 OR1A =R Gate 1 Input A
31 OR1%B =0OR Gate 1 Input B
32 OR1a +OR1s = OR Gate T Output
33 CISEB = Control fnput Strobe inverted Buffered
34 CiSB = Control fnput Strobe Buffered
35 Cis = Control Input Strobe
36 NC = No Connection
37 HT = High Trigger Delay Pulse
38 COR = Control Qutput Ready Inverted
39 LT = Low Trigger Delay Pulse
40 CIR = Control Input Ready inverted

Tabie 607-2. Personality Cards

Figure 607-1. Personality Card Location

607-2
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DESIGNATION DESCRIPTION

-07A Duplex Parallel interface for PDP-11,
DR11C, DRV-11,

-078 Duplex Parallel Interface for PDP-11,
PCI1.

Q7D Duplex Parallel interface (wiring comp-
letad by user).

-07H Duplex Parallel Interface for HP125868,
9825A.

078 Similar to the G7A, but used in
noisier systems.




607-8. INSTALLATION

607-6. The Paralle]l Interface is easily installed as a
module in the 8500 series DMM. Use the following
installation procedure:

1. On the DMM, press power OFF and remove
the line power cord.

2. Remove the DMM’s top cover.

3. Ensure that the desired personality card is
installed on the Interface PCB. If necessary, refer to
"hModule Disassembly” in Section 4 of the
Instruction Manual when accessing the Interface
PCB.

NOTE
If the -07L Personality Card is used remove
Jumpers WI gnd W2 from the Interfuce PCB.

4. Plug the personality card into J2 onthe Parallel
Interface PCB. The location of J2 is illustrated in
Figure 607-1.

5. Reassemble the module (PCB and shield
COVers).

6. The Interface module fits tn the rearmost slot,
bus connector and address switches facing the rear.
Slide the module vertically between the module
gutdes, and press firmly into place.

NOTE

Make sure the leaf spring, artached 1o one-
half of the module shield, is resting firmly over
the flange of the oppasite half of the module
shield.

7. Remove the Interconnect PCB, if installed,
from stot K. This slot can be identified as the only
one with connectors on the analog and digital bus
lines. To remove the Interconnect PCB, grasp the
board at both ends, and pull up. An end-to-end
rocking motion may be necessary to free the PCB
from its connectors. The Isolator module must be
installed in slot K whenever a remote interface
{Option -05, -06 or -07) is used in the DMM.

NOTE

Use Isolator -08 with the 8500 A; Isolator -08A4
must be used with the 8502A4.

8. Replace the DMM’s top cover.

9. Energize the DMM.

www.valuetronics.com
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§07-7. OPERATING DIRECTIONS

607-8. The normal power-up condition of the Parallel
Interface is eight-bit ASCII input and output. Command
codes can change this to 16-bit ASCII input (two
characters per transfer), 16-bit ASCII output, 8-bit

- Binary output, or 16-bit Binary output in character serial

format.

607-9.  When the front panel remote switch is pressed on
the 8300 A, the DMM stops measurements and waits for
stimulation from the external device. On the 8502A,
pressing the front panel remote switch results in the
Parallel Interface trying to outpui data (ASCI] 8-bit)ina
continuous talk only mode.

§07-16. THEORY OF OPERATION

807-11. Block Diagram Analysis

607-12. Data transfer through the Parallel Interface
involves handshake processes between the interface and
either the system controller or the instrument controller.
Refer to the Biock Diagram, Figure 607-2, during the
following descriptions,

607-13. At power on, a reset circuit in the interface
holds the control latches in the proper state until Vee
stabilizes. The instrument controller sends a software
reset and an interrupt enable signal to the interface during
its power on routine. This enables /O operations to proceed.

607-14, This paragraph describes a typical two-wire hand-
shake process for transferring commands through the inter-
face to the DMM. Before the system controiler attempts to
send data o the instrument it verifies that the DMM is
ready to accept the data. If the Control Input Ready (CIR}
handshake signal indicates the DMM is ready, the system
controller can strobe the Contrel Input Strobe {CIS) hand-
shake signal line. The CIS has three functions. One clocks
the input data placed by system controller on the input
lines into the data input latches of the -07 interface. The
second generates an interrupt request to the instrument
controller, The Tast toggles the CIR handshake signal to
indicate that the DMM is not ready and cannot accept addi-
tional input data. The CiS intérrupts the DMM which
responds by accepting the input data from the -07 interface
data input latches and toggling the CIR handshake signal to
indicate that the -07 interface is now ready to accept addi-
tional data from the system controller. This process ig
repeated for each input operation

607-3
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607-15. A typical two-wire data output transaction from
the DMM is handled in a similar manner to the command
input operation described above. When a data output trans-
action is initiated the instrument loads the data into the
data output latches of the -07 interface and toggles the
Control Output Ready {COR) handshake signal. This indi-
cates that the -07 interface contains datz to be transferred
to the receiving device. The receiving device may accept the
output data via the Data Qut/Control Qut Signal lines while
enabling the Data Quiput Buffers. The receiving device
strobes the Control Qutput Strobe {COS) handshake signal
fine either while or after it accepts the data. This toggles the
COR  handshake signal to indicate acceptance of the
previously output data and to permit subsequent data out-
put operations fo occur. This process is repeated for each
output operation,

607-16. Due to the wide variety of handshaking protocols,
a personality card is used to match the logical and electrical
characteristics of the system interface handshake signals to
the -07 interface circuitry. The personality card connects
the handshake lines to interface control and status signals.
However, if the handshake protocol warrants additional cir-
cuitry may be used in the personality card connection con-
figuration. The additional circuitry may be from either
logic and timing circuitry existing on the -7 interface PCB,
or additional circuitry on the persenality card. Typical
personality card connections have I-LAT, S-LAT, INT, and
5LS stimulated through the CIS handshake signal and CIR
stimulated by IQ for input operations, I-LAT and S-LAT
are used to store input data over the Data In and Control In
signal tines. INT is used to generate the interrupt request to
the instrument controfler. SLS togples the CIR signal. For
cutput operations, COR is stimulated through DQ and
COS stimulated by CLR. CLR toggles the COS signal.

607-17. Circuit Analysis

607-18. The following circuit analysis is accurate for
Parallel Interface with Personality Card DR11C (4062)
installed; control signals COS8, CI18, COR, and CIR are there-
fore positive true logic. Refer to the Schematic Diagram
during the following circuit descriptions. Table 607-3 de-
fines interface connections,

607-19. RESETS

607-20. Power up resets are controlled by the RC
network connected to UI9-13. The reset signal is applied
through tJi-11 and U84 to the control latches (1U29-8 and
U28-8 are reset, while 129-5 and U28-5 are set). Address
ICS, 3, 2, decoded by U25-10, provides software resets.

607-21. ADDRESSES
607-22.  For all addresses, an ACK response is returned

to the instrument controller through U31-10 and QI.
Upen termination of the address, U30-12 is clocked. If

www.valuetronics.com
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1137 is high, the interface is reset through U23-10, U23-11
and U19-12 and interrrupts are disabled. H 117 is low at
address JO5, 3, and 2, interrupts are enabled, U30-12 goes
high. 8ince U30-2 was reset, 119-6 is high; U19-4 places a
high on U30-5, When U30-2 is clocked, an interrupt will
be generated from U2G-11. When triggered by U19-10,
U11-12 goes low to clear U29-5 and U28-5. The signal
from UZ8-35, routed through the personality card to
generate CIR, mdicates to the system controller that the
instrument is ready to receive data.

607-23. DATA INPUTS

60724, The system controller stzobes the CIS line fo make
U2-2 low and applies it through the personality card to
I-LAT, S-LAT, and L. U244 also goes high and is applied
to SLS through the personality card. [-LAT and S-LAT
from ihe personality card clock the input data on the Dats
In and Control In lines into the data latches U3, U7, U13,
and Ui4 at the termination of the CIS strobe, The termina-
tion of CIS also triggers a pulse {QF) at U11-2 through the
LT signal at Ull-1 which connects through the personality
card to INT. INT, through U19-10, clocks U30-2 which
enables the tri-state U20-11 to interrupt the instrument
controller. SLS, through Ui8-8 and U274 clocks U28-5
{10} high. IQ, through the personality card and U2-6,
drives CIR to indicate to the system controller that the 07
interface is not ready to accept additional data. The instru-
ment controller responds to INT with an TNA which drives
U8B.2 low to enable tri-state 1J12-13 to place a high (from
U30-1) on ID2 for use as the interrupt vector in the instru-
ment controller. INA iz also applied directly to U23.2
which drives U23-3 and U19.10 low io cause an ACK
response, Termination of INA clocks U30-1 low, ending
the nterrupt signal.

607-25. The interrupt vector tells the instrument con-
troller to read data out of the interface, Address IC1, 4,6 is
decoded by U24-10 to enable tri-siate buffers U12, U21
and U2Z, The low from U24-10 is applied through U274 to
the clock input of U28-5, Termination of the address clocks
K} {U28-4) low. This state, transferred through the person-
ality card and UZ-6, causes CIR to go high and signals the
system controller that the instrument is ready for more
data.

607-26. In the double character mode, data of the most
significant byte {(DATA IN} isread first and the least signifi-
cant byte (CONTROL IN) is read second. In the data cut-
put mode the MSB is loaded first, All termination and im-
mediate command characters must use the CONTROL IN
data lines,

607-27. DATA OQUTPUTS

607-28. Data bytes are loaded into data latches U158, U186,
U17, and U26 by addresses ICO, 3, 5 (decoded by U25.9)
and IC1, 3, 5 {(decoded by U25-6). Termination of the

807-5
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addresses also clock DG (U28-8) low. Applied through the
personality card to U2-8, this low sets COR high. The
receiving device now sees that data is ready to be read from
the interface.

607-29, The COS strobe is used by the receiving device io
complete the output handshake. Since data output buffers
U4, US, and Ué are enabled by DOEN and COEN low
through personality card connections, output data is avail-
able on Data Out and Control Out lines. The COS strobe is
generated, either while or after, the receiving device accepts
the data. A high on U2-10 from COS is applied through the
personality card to the CLR line (U18-4) and eventually to
the clock input of DQ (U28-11). Termination of COS clocks
DQ high which toggles COR and informs the instrument
controller that more data may be transferred to the receiv-
ing device via the -07 interface.

607-30. One complete reading in the 16-bit mode con-
sists of seven transfers in ASCII (six with line feed sup-
pression}, or three transfers in binary code. Each reading in
the eight bit mode consists of fourteen transfers in ASCII
(thirteen with line feed suppression) or five transfers in
binary code. When a complete reading has been sent in
either mode, the instrument controller resets the interface
and enables interrupts. CIR goes high to indicate that the
Instrument is ready to receive data.

607-31. Detailed Input Processes Description

607-32. For a graphical representation of the signal timing
relationships, refer to Figure 607.3 and Table 607-4. Before
inputting any information to the DMM, the -07 interface
must indicate that it is ready to accept input data. This is

Tabie 607-3. Parallel Interface Connections

TITLE MNEMONIC J1 PIN NO, SIGNAL FLOW
Input Strobe CIs 3 From Control Device
Cutput Strobe cos 37 From Control Device
MSD Bit 15 Input 17 14 From Control Device
MSD Bit 14 Input 13 15 From Control Device
MSD Bit 13 Input 5 16 From Controt Device
MSD Bit 12 Input 4 17 From Contro! Device
MSD Bit 11 Input k3 18 From Contro! Device
MSD Bit 10 Input 2 19 From Control Device
MSD Bit 8 Input 11 20 From Control Device
MSD Bit 8 Input 16 21 From Control Device
LSD Bit 7 input S7 ] From Control Device
LSD Bit 8 tnput S6 7 From Contrei Deviee
LSD Bit 5 Input 55 8 From Conirol Device
L.SD Bit 4 Input S4 9 From Control Device
LSD Bit 3 input 83 10 From Controt Device
LSD Bit 2 Input 52 i1 From Controf Device
L.5D Bit 1 input 51 12 From Control Device
LSD Bit 0 Input S0 13 From Control Device
QOutput Ready COR 1 To Controt Device
input Ready CIR 29 To Controf Device
MSD Bit 15 Qutput b7 46 ) To Control Device
MSD Bit 14 Qutput Dé 45 To Controf Device
MSD Bit 13 Output Db 44 To Controt Device
MSD Bit 12 Output D4 43 To Controf Device
MSD Bit 11 Cutput D3 42 To Control Device
MSD Bit 10 Qutput D2 41 To Controt Davice
MSD Bit 9 Cutput D1 40 Te Controt Device
MSD Bit 8 Output po 39 To Controt Device
LSD Bit 7 Quiput c7 22 To Control Device
LSD Bit 6 Qutput C6 23 ' To Contro} Device
LSD Bit 5 Quiput Chb 24 To Control Device
LSD Bit 4 Quiput C4 25 To Control Device
LSD Bit 3 Output C3 50 To Control Device
LSD Bit 2 Cutput c2 48 To Control Device
LSD Bit 1 Qutput C1 48 To Control Device
| 5D Bit 0 Output co 47 To Control Device

607-6
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reflected by Data Input Ready Indicator, 1Q or IG, The
Data Ready Indicator, DQ, is 2t a low level when the DMM
is ready to accept data (prior to T9). (Conversely, DO is at
a high level to reflect this condition.) With this indicating
ready, data on data lines 10-17 and 80-S7 if appropriate, can
be sirobed into the data latches, This is done by a low to
high transition on ILAT and SLAT as appropriate (T4}
(S0-87 and SLAT are only used for 16 bif mode input
operations.}

607-33. The Data Input Ready Indicator must be toggled
to reflect that the interface is no longer able to accept
data. ISLE and SLS are used o toggle Data Input Ready.
The logical NAND of ISLE and SLS is formed. This signal
is termed CIS. With both ISLE and SLS in a high state, the
high to low transition of SLS toggles the Indicator (T7).
CIS is low with both ISLE and SLS high. The high to low
transition of SLS causes a low to high transition on CIS
(T8), toggling the Data Input Ready Indicator (T9). {18
must remain high untit the input cycle is complete, This
means that both ISLE and SLS must not be high simul-
taneously again until the completion of the input cvele
(Ti2).

8505A/8506A-G7

607-34. Toinitiate processing of the data from the inte:face
into the DMM, a low going pulse must be placed on INT.
Its trailing edge initiates the activity (T13). INT must not
again make a low to high transition until the subsequent
input {ransaction.

607-35. Following the INT signal, the DMM is processing
the data from its interface. When it has compieted this
processing, it will toggle the Data Input Ready Indicator
(T12). When this has occurred, the DMM input eperation s
complete. Additional data may now be transferred to the
interface from the external device as necessary.

g07-36. Detailed Output Processes Description

607-37. For a graphical representation of the signal timing
relationships, refer to Figure 607-4 and Table 607-5. An
output cyele is started by the DMM indicating that its
interface contains datz to be transferred to the external
device. This is shown by the Data Output Ready Indicator,
DQ or DO. DQ is at a low level and TG is at a high level
when output data is available from the DMM (prior to T2).

T8

1017

T12

~

50-57

[LAT
SLAT e
ISLE

AND
SLS

- T1 R —

T14

T15

INT

™ TI0

*C1S = NOT (ISLE AND SLS)

T13 Ti8

17

Figure 607-3. Interface Input Control Signal Timing Diagram
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Tabie 807-4. input Timing Parameters

Table 607-5. 'Output Timing Parameters

'3’1~T4 5 ns Data set up time preceding SLAT
or ILAT fow 1o high transition

T4 T 3ns Data hold time following SLAT
or ILAT tow to high transition

TypTqg 1 Gns Minimum wait time following the

ready transition of 1Q or [Q before
new data can be placed on data

lines

T4-T” 10 ns § Minimum time SLAT or ILAT
can be high

T«!i“T15 3 ns Minimum time S;«AT or FLAT
can be low

T3-T8 250 ns | Maximum time from when ISLE

and SLS both become high to the
high to low transition of CIS

T7»T8 250 ns | Maximum time from when either
ISLE or SLS become low to when
CIS becomes high

TgTg 300 ns | Time for the low to high transition

of CIS 1o toggle 1Q or 1G
T‘IG-T‘E? 15 ns
T12-TTB 0ns

Minimem time CIS may be low

Minimum wait time following the
ready transition of 1Q until CIS
may enter a low condition

500 ns | Minimum time for INT to remain
iow preceding the low 1o high
transition

T5T1g

500 ns | Typicat time for 1Q or 10 to
respond to INT transition {8 bit
mode}

Tio T2

920 ns | Typical time for iQ or T8 to
respond to INT transition (15 bit
mode)

500 ns | Minimum time INT must remain
high

T10 T3
TETTTB Ons Minimum wait time foliowing the
CIS transition before the TNT
transition

607-38. At this point, data is stored in latches on the -07
interface {T3). For this data to be on datz lines CO-C7 and
DO-D7 if appropriate, the output driver circuitry must be
enabled. A low level on COEN enables the data line drivers
on CO-C7. Similarly, a low level on BOEN enables data line
drivers on DO-D7. D0-D7 need only to be enabled when data
is transferred in the two byte, 16 bit format. A high level
on either of these enable lines disables the tri-state drive
circuitry and presents a high impedance fo the appropriate
data lines from the interface.

607-8
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T,i—'i'3 40 ns | Minimum enabling time for data

line driving circuitry
Tw-Tﬁ 30 ns | Minimum disabling time for data
line driving circuitry

1170 ns| Minimum time from data ready
transition until valid data

TyTs
T2~T4 Ons Minimum time following ready
transition until start of ready
toggle pulse

T4-T5 250 ns | Maximum time from when both
CLR and OSLE become high until
DQTGL makes a high to fow
transition

250 ns | Maximum time for DQTGLte
make & low to high transition
following either CLR or OSLE
hecoming high

Tﬁ'T‘i

Tg-Ty 15 ns | Minimum ready toggle pulse time

TTTS 318 ns { Time to toggle the ready indicator
: following the toggle puise
Ta-T 1us Time foilowing ready indicator
8'g

toggle before data is not valid

607-39. With the acceptance of the data from the inter-
face, the external device must toggle the Datz Output
Ready indicator. This indicates that the output cycle is
complete. Subsequent operations may then proceed (such
as another output cycle, another measurement, subsequent
command processing, etc.). To toggle the Data Qutput
Ready Indicator, OSLE and CLR are used. GSLE and CLR
are NANDed together to penerate the signal which toggles
the Data Output Ready Indicator. (This combined signal is
termed DQTGL in the timing diagram.) A rising edge on
this signal toggles the indicator (T'7). From the completion
of the previous output cycle, OSLE and CLR cannot both
be at a high leve! simultaneously. One or the other or both
must be low at all times. To toggle the indicator, both OSLE
and CLR should be at or change to a high state (T4), and
then CLR should make & high to low transition (T6), The
Output Data Ready Indicator toggles (T8) and completes
the output cycle.

607-40. TROUBLESHOOTING

607-41. Troubleshooting the Parallel Interface requires an
external control device with a parallel 1/0, such asa PDP 1 |
with the DRIIC Interface. When a problem is isolated to
the Parallel Interface, it is recommended that the faulty
unit be sent to the nearest service center for repair.
Table 607-6 additionally provides a tabular flow chart
approach to troubleshooting. When a step on the flow chart



is completed, check for a decision transfer. If no decision
is required, perform the next step in sequence,

607-42, PROGRAMMING INSTRUCTIONS

60743, Programming command instructions are
_provided in Table 607-7. For the 8505A and 8506A, refer
{o Section 2A,

85058A/8506A-07

607-44. PARTS LIST

607-45. Table 607-7 gives a parts breakdown for the
Paralle] Interface. Refer to Section 5 of this manual for
ordering information.

caution &
indicated devices are subject to damage by
static discharge.

COEN "‘"‘\\
DOEMN

r

T1

T10

" DOTGL = NOT {OLSE AND CLR}

Figure 607-4, interface Output Control Signal Timing Diagram
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Teble §07-6. Troubleshooting

Go to the step
number given
STEP ACTION for correct
NO. response
YES NO
1 This troublesheoting procedure is based on the assumption that the instrument has been
checked in local and found 1o be aperational in afl aspects prior to installation of the
Parallel Interface,
2 Install the Parallel Interface in the instrument and apply power from the front panel switch,
3 is the display blank? 4 G
4 Check for an address {IC} line held low. Check the address decoders.
5 Check for the ACK line held high. Check the ACK circuitry. Repair as required and return to
step 2. ’
& Is the wrong option configuration displayed at power on or reset? 7 8
7 Check for an address {1C) iine held high. Check the address decoder. Repair as required and
return to step 2.
8 Is the display incorrect or garbied? 9 10
g Check for an 1D line held high or iow, Check the input latch, cutput buffer, and INT set
Hip-flop.
10 Instruct the instrument to go to remote by inputting a valid program character, Does the
instrument go to remote? 121 11
11 Check the input strobe (CIS) J2-34; check for the INT circuit not being set {U38,19);
check for the INT from the input strobe (J2-21).
12 Select a mode from remote. Is the right mode selected? 14 1 13
i3 Check the input data latches or buffers. Check the data strobe at 12:22, -12.
14 Check the response data. is there any, or is it correct? i6 | 16
1h Check the ready {COR) line. Check the output strobe {COS). Check the outpat latches or buffer,
16 15 the response only a single byte of data? 17 {1 18
17 Check the status flip-flops {U28, U29) for raset.
18 Is the ready line hung? 18 1 19
19 Check for incorrect data out or bad input data.
20 §f there is no input, check_for a bad input ready (CiR).
21 Troublteshooting of the Parallel Interface as applicable at this tavel, is complete.
B807-10
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HEE FLLKE | MFG MG PART NOL o7 | aec| §
BES DESCRIPTION S;!?fi Eg{i;;’ o TYPE oTv | Q1 E

~07® PARALLEL INTERFACE PCE ASSEMBELY ORDER  BY OPTIOR ~07
FIGURE 607~5 (MIS-K175T)

C1 CAP, TA, 5.6 UF +/-20%, 25V 368969 56289  196DSE5X0025KAT 1

c2 CAP, CER, 0.22 UF +/-20%, 50V 3209859 71560 CW30C22HK 1

©3 ChP, MICE, 100 PF +/-1%, 500V 226126 T2136  DMISFI0MF H

ch CAP, MICA, 390 PF +/-5%, 500V 158437 72136 DMIBF391J 1

5 CLF, CER, 560 PF +/-10%, 600V 106203 72982  801~00-X5R0-56 1K 1

Cs-G12 CAP, CER, 0.01 UF +/-20%, 100V 149153 56280 CO23BI0TF103M i

H1 SCREW, PHP, 430 ¥ 1/% 120890 T3TAM 19022 2

iz SCREW, PHP, 4-40 X 3/8 256164 B0E36 286164 1

n3 WASHER, INT/LK #4 110503 73738 90402 2

1l SCREW, FHP, 6-32 1 /4 320093 BYS3I6 320093 2
{not shown)

Jz2 CONNECTOR, SOCEET, 20 PIR 447110 85536  HETHHO 2

MP1 CASE ASSY (INCLUDES MP2-MPB} 458950  BYS36  HBEG5D 1

¥p2 CASE, HALF 4029690 BG536 402990 REF

MP3 C43E HALF, MODULE ba7825  BYSIE  HRT6ES REF

Pl COVER, MODULE CASE koz97hE  BOS36  AUR97H REF

MPs SKIELD, COVER 411991 8B9%36 U119%1 REF

HP6 DECAL, PARALLEL INTERFACE 513500 89536 513500 REF

MP7 DECAL, CAUGTION L5504 80536 AS4504 REF

MPB GUARD, RESR 383364  BGE3I6 38336 REF

MPG LATCH 112760 13511 57=-100% 2

ME10 SPRING, COIL Y2khes 83553 C0120-015-0380 1
(not shown)

MP11 SPRING, CONNECTOR 312718 T1785 A36-99-22-20%5 2

MP12 SHIELD, FROWT 383372 89536 383372 1
{not shown)

MP13 SPACER, SWAGED 312421  8Y536 372821 2

MP 14 SPACER, SWAGED 335608 89836 338604 3

P1 COKNECTOR, CABLE, 50-PIN, MODIFIED 413138 13511 57-20500-31 1

Q1 XSTR, SI, PNP 226290 (4713 MPS3640 1 1

R RES, DEP. CAR, 10K +/-5%, 1/ 348839 80031 CR2S1-B-5P10K 2

B2 RES, DEP. CAR, 1K +/-5%, 1/4¥ 343426 BO0ZT CR251-4.5PIK 2

e} HES, DEP. CAR, 10K +/~5%, 1/4W 148839 B003T CRZ51-4-5P10K REF

RY RES, DEP. CAR, 150 4+/=-5%, 1/4W 345442 80031 CR251-4-5P150E ]

157 RES, DEP. CAR, 1K +/-5%, 1/4¥W 343426 BOG3T CR2S1-E-5PIK REF

i RES, DEP. CAR, 2K +/-5%, 1/L4W LE1h6g 80037 CR251-U-5P2K 1

"y RES, DEP CAR, 100% +/-5%, 1/4W 348920 BOO31 CR2G1-4-5PI0OK 1

RN1-RNH@® RESISTOR NETWORK, L.7K, 8-PINS Bi2916  B9536 412916 4

Ut iC, TTL, 2-~INFUT POS OR GATE 363108 01295 SNTLLS3ZH 1 1

Uz ic, TTL, PGS NAND GATES 2062979 01295 SNTAOUM i i

U3 Ic, TIL, LO-PWR SCHOTTEY 393215 01205 SNTESITSW 4 1

U4 U6 I¢, TTL, TRISTATE, HEY BUFFERS LOoBTES  $1295  SWYUIATH 3 1

ur IC, TTL, LO-PWR SCHOTTKY 393215 01295 SHTUSTTSN REF

Had IC, C~M08, HEX INVERTER/BUFFER 381848 02735 CDHOLOAR 1 1

Ug, UT0@ IC, C~MOS, HEX INVERTER/BUFFER 381830 02735 CDHOSCAE 2 1

U@ IC, LO~PWR SCHOTTRKY hok186 01295 SNTHLSI23K 1 1

U12@ IC, M0S, THISTATE HEX BUFFER BOTT59 12040 MMSOCQTH 1 1
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Table 607-8, Paratiet Interface PCB Assembly {cont)

FLUKE | MFG6 R
ALk {fFG PART HO. TOT {REC | g
BESGRIPTICH $TOTK SPLY X
113 -y CODE OR TYPE ary oty }E'
HE IC, TTL, LO-PWR SCHOTTKY 393215 01295 SNTHSTTSM REF
UL IC, TTL, LO-PWR SCHOTTEY 393215 01295 SNTLS1TSN REF
U15-U17@ IC, COS/MOS, DUAD, CLOCKED D LATCH 355149 02735 CDUCUZAR b 1
718® IC, TTL, QUAD, 2-INPUT POS NAND GATE 393033 01295 SNTULSOON 1 1
U19@ IC, C-MDS, QUAD, 2-INPUT, AND GATE Lo8LOT 02735 CD4OBIBE 2 1
v20-U22® IC, M0S, TRISTATE HEX BUFFER BOTTEG 12040 MMBGCOTHN REF
U23® I¢, C=MOS, QUAD, 2-INPUT NAND GATES 355198 0273% CD4CT1AE 1 1
Uz4, U25® IC, C-MDS, TRPL, 3-INPGT NAND GATE 375147 02735 CDLO23AE 2 1
i%6) IC, COS/MOS, GQUAD, CLOCKED D LATCH 355149 02735 CDAOL2AE REF
uR2T® IC, C~MOS, QUAD, 2~INPUT, AND GATE 408401 02735 CDUOSTEE REF
U28, U29 IC, LO-FWR SCHOTTKY 393124 01295 SHTULSTLN 2 1
u0@ IC, C-MOS, DUAL TYPE "D® FLIP-FLOP 340117 02735 CDHO13AE 1 1
U31® 16, C-M0S, TRIPLE 3~INPUT, AND GATE 408807 02735 CD4OT3IB H 1
o74, DR11-C, LN1 PERSONALITY CAHD PCB ASSY 523043 89536 523083
{MIS~4062) (HOT SHOWN)
CR1 DIODE, SI, HIGH-SPEED SWITCHING 203323 07910 TMBALB 3 1
CR2 DICDE, ST, EIGH-SPEED SWITCHING 203323 07910 1Hu448 REF
CR3 DIODE, SI, HIGH-SPEED SWITCHING 203323 07910 TMuL4B REF
CRA DIODE, SI, HIGH-SPEED SWITCHING 203323 07910 1N4448 REF
MP1 CONNECTGR, POST 267500 00778 87022-1 4o
R1 RES, COMP, L.7K +/-5%, 1/4% 148072 D1121 CBUT2S 1
@78, BR11-C, HN1 PERSONALITY CARD PCB ASSY 523068 00779 870221 4o
(MIS=4063) (NOT SHOWN}
PC11 PERSONALITY CARD PCE ASSY kughkhT 89536 HHGHAT
(MI3=-4069) (HOT SHOWN}
SFH PERSOMALITY CARD PCB ASSY LkgkBl 89536 LhuguBL
(MIS-4070)} (NOT SHOWN)
97D, GP PERSONALITY CARD PCE ASSY hhohgz BG536 ULQhE2
{MIS=-40T1} {NOT SEGWN)
CR1 DIODE, SI, HI-SPEED SWITCHING 203323 07910 1M44L8 i 1
CR2 DIODE, 8T, HI-SPEED SWITCHING 203323 07910 1N4LLB REF
CR3 DIODE, SI, BI~-SPEED SWITCHING 203323 0791C 1N4E48 REF
CRY DIODE, SI, HI~SPEED SWITCHING 203323 07910 1MALLB REF
MP1 CONNECTOR, POST 267500 00779 870221 50
o7H, HP PERSONALITY CARD PCB ASSEMBLY N76218  B9536 LT6218 [
(MIS-4067T) (NOT SHOWN) _
o CAP, CER, 0.01 UF +/-20%, 100V 407361 72982 8121~A100-~W5R-103M 1
c2 CAP, MICA, 100 PF +/-5%, 500V TEBUQY 72136 DMISF101J g
i3] RES, DEP. CAR, 330 +/-5%, 1/4W 365720 80031 CR251-4~5P330E 2
R2 RES, DEP. CAR, 220 +/-5%, 1/4¥ 342626 80031 CR251-U-5P220E 2
m RES, DEP. CAR, 330 +/-5%, 1/4W 368720 80031 CR251-4-5PI30E REF
Rl RES, DEP. CAR, 220 +/-5%, 1/4¥ 342626 80031 CR251-8-5P220E REF
i) RES, DEP. CAR, 10K +/-5%, 1/4% 348830 80031 CR251-U-5P10K 1
L I¢, TTL, QUAD, 2-INPUT, POS AND GATES 393066 01205 SN7LLS08 1 1
U2 IC, TTL, LO-PWR SCHTKY MESTE MULTVBRS L04186 01295 SNTLLS123N 1 1
THE PR11-0/BN1, PC11, SFH, AND
GP PERSONALITY CARDS HAVE THE
SAME COMPONENT PARTS.
1 ORDER P/N 458950 FOR COMPLETE
MODULE CASE ASSY., WITHOUT PCB ASSY.
60712
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B60BA-1. INTRODUCTION

608A-2. The Isolator module maintains the guarded
nature of the analog bus by isclating the analog signal
processing and converting circuitry from the digital
processing, contrel, display, and input/ouiput circuits,
An Isolator module must be installed whenever a remote
interface (optien -03, -06, or -07} is used in an 8500 series
DMM. The following description pertains to ihe Isolator
-084 only. This module provides the capability for
external triggering of the DM M. The 8500A DMM does
not have provision for external triggering and
conseguently must use the -08 Isolator or the -08A
without external triggering,

608A-3. INSTALLATION

608A-4. Refer to Section 4 of the Instruction Manual
for general module installation procedures. The Isolator
module uses slot K (which can be identified as the only
module siot with connectors on both the analog and
digital bus lines}. Section § contains further information
on module siot locations,

G60BA-5, SPECIFICATIONS

6084-6. Input

608A-7,  The trigger input is factory-wired for a high
level of 4.3V (minimum) and a low level of 0.7V (maxi-
mum);, pulse width should be greater than 10 us.
Commeon will be the same as interface logic commen.

&)8A-B.  The outer connector for external triggering
1s at interface common, There should be no more than
iV between the outer connector and earth ground.

P/N 486357 Rev. 2 3/83
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~ lsolator -08A
{External Trigger)

§08A-9. Trigger Processing Time

608A-10. The time between trigger edge and first A/ D
conversion (not including filter timeouts or programmed
delays) s

Non-line synchronous mode, 8 t¢ .9 ms
iine synchronous mode, 1 to 6 ms

High speed mode {(Option -85 or 07
installed), 114 =5 us

bl b

608A-11. OPERATING NOTES

608A-12. Instaliation of the lsolator (Option -08 A) will
not affect standard operation of the instrument. The
External Triggering mode may, however, be activated
tocally from the front panel or through remote interfac-
ing commands.

G0BA-13. Local Operation

60BA-14, The External Triggering mode may be
enabled from the DM M’s front panel (Option -08 A must
be installed). To activate this mode, press TRIGGER,
The SAMPLE LED will now stop flashing to denote that
both External Triggering and Manual Triggering modes
are in effect. Apply a negative going TTL level pulse to
the external trigger input connector located on the rear
panel. The SAMPLE LED will now flash once for each
trigper received.

608A-15. The following considerations apply when
External Triggering mode is in use:

i A manual trigger attempted from the front
panel will take precedence over an external
trigger. If manual TRIGGER is pressed while
a reading is in progress, the reading will be
aborted and a new one started.

Z. All other front panel switch applications wilt
abort the reading in progress. A new reading

608A-1



8500 Series -08A

will not start until another trigger is received,;
the numeric display will not update until the
new reading 1s complete.

608A-16. Remote Operation

GO8A-17. External Triggering can be enabled and
controlled remotely when a remote interface { Option -05,
-06, or -07) and the Isolator (Option -08A) are installed.
The command characters in Table 608A-1 can be used
from the remote.

608A-18. Trigger Polarity

608A-19. Either positive or negative going external
triggers may be accepted by the Isolator {Option 08A);
factory settings will be for negative triggers. Separate
jumper wire arrangements are employed for negative and
positive triggers. Refer to Figure 608A-1 for the location
of jumper terminals on the Isolator PCB. To change the
jumper arrangement, use the following procedure:

L On the Digital Multimeter (8500 series), press
POWER OFF and disconnect the line cord.

Tabie 608A-1. Remote Commands

Ext. Trigger Commands

a Ext. Trigger—interrupt when ready
Q1 Ext. Trigger and Transmit Reading
Qo Disable Ext. Trigger

External Trigger Delay Commands
W No Delay
W0 2.083 ms
w1 4.166 ms
W2 8.332 ms

W3 16.66 ms
w4 33.33ms
w5 66.66 ms
we 133.3 ms
W7 266.8 ms
w8 £E33.2ms

We 1,066s
W10 2.133s
W11 4.268s
Wi2 B.532s
W13 17.06s
W14 34.13s
Wi5b 68.26s

608A.2
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2, Remove the Isolator module,

3. Observe Static Sensitive device precautiens
listed in Section 4 of the Instruction Manual.
Avoid touching connecior terminals on the
Isolator PCB.

4. Remove the Guard Covers from the Isolator
PCB using techniques outlined in Section 4 of
the Instruction Manual (Module Assembly
and Disassembly).

5. For negative going triggers, there will be a
jumper between pin 1 and pin 4 on Schmitt
Trigger U35.

6. For positive going triggers, remove the

jumper between pins | and 4 and jumper pin
Ito2and 3 to 4 on U35

7. Reassemble module, replace in Digital
Multimeter,

508A-20. THEORY OF OPERATION

6084-21. The Isolator accepts parallel data and address
bytes, shifts them to serial format for transfer across
isolation transformers, and converts them back to
paraile]l format. Seven address (ID) and ¢ight data (ID)
iines are used. Lines {C5 and 1C6 arc always low. The

Figurs 808A-1. Trigger Polarity Connections



Controller can send data to any addressed module; the
A/D Converter will be the only analog module that sends
data back to the Controlier (bit serial data stream on
1D7). Refer to the Isolator Schematic (Figure 608 A-3)
and the Functional Block Diagram (Figure 608A-2) for
the foliowing circuit descriptions.

NOTE

When the Isolator is Installed, Vee and Vssin
the unguarded digital bus are isolated from
analog common.

608A-22, The description given in this paragraph will
detail how data (1D0-11D7) and address (1C0-1C4) levels
on the unguarded digital bus are ioaded into shift
registers (U3 and U7) in the Isolator. Inputs on address
lines [CO-4 for either direct or indirect addresses are
apphied through inverters to shift register U7. Inputs on
data lines (ID0-7) are applied to U7 (1D, ID1) and U3
{(ID2-7). A low on Ul4-12 will clock both address and
data levels into the shift registers; the relaxation oscilla-
tor made up of U9-6 and U9-8 will be disabled by this
same low during the load time. Monostable multivibra-
tor U14-12 is clocked by a low going signai on U012
Two inputs to U10-12 will always be high (1C5, FC6 will
always be low and are inverted). The third input will bea
high from UI0-8, which is enabled with any direct
address on 1C0-4 (1C0, 3, or 4 will have at ieast one high).
The length of the load time will be determined by R2 and
C2.

8500 Series -0BA

608A-23. At the end of theload time, relaxation oscilia-
tor Li9-6 and US-8 will be enabled, and data will be
serially shifted out of registers U3 and U7, across
isolation transformers T1 and T2, and into registers U20
and U6, Oscillator pulses from Ul1-10and Utl-13 clock
serial data out of U3 and U7, and Into U20 and Ul6.
When this data transfer is complete, UI6-11 wili go high
to enable address gates U22 and U26-4 and disable
loading clock puises to U20 and U6, Paralle] data will
then be applied through output buffers to ID0-7 on the
guarded analog bus. Paralle] address leveis will be
applied through the enabled address gates to address
hines 1C6-4 on the guarded analog bus.

608A-24. The clock pulse for U3-6 and U9-8 is disabled
during the load period (Ul4-12 low). When clock pulses
cease from U24-4, retriggerable monostable multivibra-
tor U23-13 places a low on U20-9 and U!6-9 to clear any
previously latched data.

608A-25. An acknowledge {(ACK) signal 1s transferred
from the guarded analog busto the unguarded digital bus
by way of an isolation transformer. A low at U23-12 wiil
enable U19-1 whenever an ACK is returned. With U19-1
high, a clock pulse from U244 and U24-12 is applied
through U15-3, U15-6, T8 and T7. This pulse then clocks
U8-2, resulting in an ACK signal out on US-13,

608A-26. In order to obtain a data bit return on 1D7,
the indirect address is used in three ways. First, the
address (FC1, 1C2 high) is sent to the A/ D Converter

SERIAL GATA SERIAL DATA
1DG-107 1D0—i1p7 >
- INPUT GATES ISGLATION GUARDED SHIFT
& UNGUARDED TRANSFORME RS cLocK AEGISTER & :
SHIFT REGISTER | | OUTPUT GATES
104 it Tw._?_ 1C0-1C4
EXTERNAL TRIG %
5 3
T Q
INA EXTERNAL 3 ° a
p— B triccen ) % % i
s a
& &
~d N
e a
i RETURN
o Losic
! 2 0GIC
! ACK
, CONTROL
fco-1C8 / LOGIC
107
ACK
Brmmerreererend

Figure 608A-2, Isolator Block Diagram
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through the isolator’s shuft register system. The address
wil also be used to enable US-11 on the unguarded side of
the Isolator. Thirdly, on the Isolator’s guarded side, ICI
and 1C2 high will enable address decoders Ui8-4 and
U25-9. With UIB-3 consequently high, tri-state device
U21-13 is placed in the high impedance mode. A pathis
now enabled for 1D7 levels from the guarded analog bus
to be transferred back to the unguarded digital bus. For
instance, with g high on U19-5,1D7 high will enable U19-
4. Clock pulses from U24-4 and U19-4 high enable U15-
il and U15-8. While U9-11 enables U13-9, U8-5 clocked
high places 1D7 high on the unguarded digital bus.

608A-27.  The following sequence of events takes place
in the Isolator during external triggering, Dual D flip-
flop U3t wilibeenabled by a low on ID0 and highat U33-
9, Address lines [C4, IC5, and FC6 must all be high for
U33-9 to go low. With Veo applied to U31-5, a positive
going external trigger [rom U33-10 witl clock U31-1 high.
The network of R24 and C6 will detect Ve at power on

and disable the module’s interrupt capability. The high at
U31-1 sets INT low and places a high at pin 12 of tri-state
buffer U13. A returned high on INA then gates U13-11
high onto 1I31. The controller will react to this high on
[31 by taking a reading. When data from the reading is
accepted, 1D0 will again go low, resetting U31 ready for
the next external trigger. Triggers received prior to 1D0
going low will be ignored.

608A-28. TROUBLESHOOTING

60BA-29. Table 608A-Z gives a sympiom analysis
routine for troubleshooting the Isclator module.

608A-30. PARTS LIST

608A-31. Table 608A-3 gives a detailed parts
breakdown of the Isolator (Option -08A). Refer to
Section 5 of the Instruction Manual for ordering
information.

Table 6OBA-2. Isolator Troubleshooting

SYMPTOM

POSSIBLE FAILURE

No display at Power On

Display Bad

1C line held low UB, U112, U35
iC line heid high UB, U12, U35

1D line held high or low U1, U2, U13

Error 8 at Power On

Option Configuration Wrong
Can't Call Proper Ranges

Constant Bad Reading Dispiayed

UNGUARDED SECTION

Oscillator check U11-10

Shift Register U31%-1, U7

Not transferring pulses U4, core windings
ACK bad U2, LN2, Q1, U8, U7, UZ, U8

Address lines hung
Data lines hung U1, U2, U3

HD7 not returned U8, U13, core winding
U1z, U0, Ue, Ul3s, U6,

Evror 8 or Configuration Wrong

Can't Call Proper Ranges

Constant Bad Reading Displayed

GUARDED SECTION

U12-10, U16-1, U23-13
{Address, Data)

25, (19, U115, U24 {ACK}
U24, U23 {Address)

U168, U21, U118

U8, U26, U2k, L1, U6 {ID7)

60BA-4

www.valuetronics.com



Table 608A-3. lsolator PCB Assembly

8500 Series -08A

FLUKE | Wrg L]
§E§ DESCRIPTION 106K | seiy MFG PART HO. é?; gﬁg 0
K. o6DE E
«O 84 ISOLATCR PCB ASSEMELY ORDER BY OPTION ~084
FIGURE 608BA-3 (8502A-41B1T)
€1 CAP, MICA, 220 PF +/-5%, 500V 170423 72136 DMisF221d 2
cz C4P, MICA, 18 PF +/-5%, 500V 266585 72136 DMYsCi1B0Jg 1
ok CAP, MICA, 180 PF +/-5%, 500V 148460 72136 DMISFi81d 1
[of:1 CAP, MICA, 220 PF +/-5%, 500V 1704823 72136 DMiISF221d REF
cs Cap, MICA, 68 PF «/~B%, 500V 148510 72136 DMISFLEOJ b
Cé CAP, TA, 3% UF +/-20%, 6V 163015 56289 196D396X0006KAT H
C7 CAP, FLECT, 150 UF -10/450%, 16V 186206 73445 ETI51X01645 1
ca, Co CAP, MICA, 27 PF +/-5%, 500V 177998 72136 DBMIBERTOJ 2
Ci0 CAP, CER, 0.22 UF +/=20%, G0V 30GB49 71560 CW30C22LK 4
11 CAP, CER, 0.0CGH4T UF +/-10%, SO0V 106720 71590 CF-472 1
C12, C13 CAP, CER, 0.22 UF +/-20%, 50V 309840 71590 CW3I0C224K REF
c16 CAP, CER, 0.22 UF +/=-20%, 50V I0Q8UG TG0 CWIOC2o2HK REF
Hi SCREW, PHP, L4.L0 X 5/8 TH5813 73734 19027 2
L1 INDICTOR, COIL 6-~-TURW 320911 89536 320911 i
MP1 CASE MODULE ASSY (INCLUDES MP2-MP11) E8ALOT  BGS36  BBRLOT i 1
MpPz CASE HALF, MODOLE 502990 89536 402990 REF
MP3 CASE HALF, MODULE EQ2990 89536 L4029%0 REF
MPY COVER, MODULE, CASE hgezue 89536 LBE3U0 REF
MPS SHIELD, COVER 437930 BORIA 437939 REF
MP& DECAL, ISOLATOR/EXT TRIGGER BTTE70  BYR36  47TRVC REF
MPT DECAL, CAUTION 45450l 89536  454E0L REF
MP8 GUARD, REAR LEFT 437947 89536 U3TSLT REF
MPG GUARD, REAR RIGHT 383346  BYS36  3IBIRLY REF
MP10 GUARD, FRONT LEFT 487298 89536 U4B7298 REF
MP11 GIUARD, FRONT RIGHT 487280 B9536  U4BT2E0 REF
MP12 SPRING, COIL H2B465  B3IB53  Co120-014-0380 2
{not shown)
Q1 TRANSISTOR, 3I, PNP 226260 0OLTi3  MPSR6M0 1 1
a2 TRANSISTCOR, SI, NPN 218396 04713 2H3904 1 1
R1 RES, DEP. CAR, 220 +/-5%, 1/4¥ 342626 BOO31 CR251=4-5PF 220FET 1
R2 RES, DEP. CAR, 10K +/~-5%, 1/4¥ JURBIT  BOO3ZIT CR2ES1-U-5PI10KT g
B3 RES, DEP. CAR, 47K +/-5%, 1/4W 248866  BJO31 CR251-4-5BYTRT 2
Rk RES, DEP. CAR, 34.7K +/-%%, 1/4¥ 348821 80031 CR251-B-5P 4KTT 2
ks RES, DEP. CAR, 10K +/-5h%, 1/UW 348839 80031 CRZ51-4-5P10KT REF
k6 RES, DEP. CAR, 1K +/-5%, 1/4¥ 343426 80031 CR251-4~5PIKT 2
RY RES, DEP. CAR, L.7K +/-8%, 1/4W 348821 80031 CRZ51-4.5P HEKTT REF
78.R13 RES, DEP. CAR, f0K +/-5%, 1/4W 348836 80031 CR251-4=5P10KT REF
R14 RES, DEP. CAR, 150 «/-5%, 1/4¥% 343842 B0031T CR2S1-H-5P150E 2
Ri% RES, DEP. CAR, 47D +/-5%, 1/4¥ 343434 B0031 CR251-4.5P HTOET 1
Ri7 RES, DEP. €CAR, 10K +/-5%, 1/4W 343426 80031 CR251-{-BEP{KT 2
R18 RES, DEP. CAR, 100K «/-5%, 1/4% 348620 80031 CR251-4-5P100K 1
Rz20 RES, DEP. CAR, 150 +/-5%, 1/4W 43442 80031 CR251-B-5P150E REF
R21 HES, DEP. CAR, 47K +/-5%, 1/4W 348896 BO03T CR2H1-4-BPYHTET 2
Rel RES, DEP. CAR, 10K +/-5%, 1/4¥ 348830 BO03Y CR251-4-5P10KT REF
17 INDYCTOR 437608 89536  AU3T608 H
T2 INDUCTOR 437590 B9536 437590 4
i INDUCTOR 437608 BYS36  U3THE0E REF
3/83 608A-5
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Tahle 608A-3. Isolator PCB Assembly {cant)

FLUKE | MEG N
gg DESCRIPTION S$TOCK | seLY MFG PART HO, 5% gff,s g
0. | cooE !
TH TNBUCTOR 437590 89536 437590 REF
T5 INDUCTOR 137590 89536 437590 REF
T INDUCTCR 437608 BO536  L3ITE08 REF
™7 INDUCTOR E37590  BOS536  H375490 REF
T8 INDUCTOR k37608 89536 437608 REF
1 @IC, C-MDS, HEX BUFFER/INVERTER 381830 02735 CDUOLOAE 3 1
2 ®IC, C-M0S, HEX BUFFER/INVERTER 381830 02735 CB4OS0AE REF
U3 IC, T, MSI § BIT SHIFT REGISTER 293118 01265 SH7L165N 2 1
Ul IC, TTL, QUAD, 2IWPUT HV INTRF NAED 50821 18324 NTH26A 2 1
s @IC, ¢~MDS, HEX BUFFER/INVERTER 381830 02735 CDYOSBOAE REF
g6 IC, TTL, PCS NAND GATES, HEX INVERTERS 393058 01295 SNTULIDER 2 1
U7 IC, TTL, MSI 8.BIT SHIFT REGISTER 203118 (1265 SN74165N REF
u8 IC, TTL. 1O PWR, SNGL/DUAL RETRIG 504186 01205 SNTLLSI23N 3
Ug IC, TTIL, QUAD 2~-INPUT NAND GATE 363580 D1295 SNT74003N 1 1
10 IC, POS NAND GATES, TRIPLE 3 INPUT 393074 0129% SNTLLIION 1 1
11 IC, PCS NOR GATES, TOTEM POLE OQUTPUTS 393041 01295 SHTULLS02N 2 1
Uiz @ZC, C-MOS, QUAD 2-INPUT NOR GATES 355172 02735 CDYQOOTAE 1
3 @IC, C-MO8, TRI-STATE HEX NONINV BUFFERS 40775%¢ 12040 MMBOCOTH i 1
U1y IC, TTL., LO FWR, SNGL/DUAL RETRIG 4oh186 01295 SNTLLSI23N REF
Uts IC, TTL, QUAD, 2INPUT BV INTRF NAND 40B02%Y 18324 N74264 REF
U116 IC, SHIFT REGISTER, 8 BIT PARALLEL OJT 272138 01295 SNTH164N 2 1
U117 HES NETWORK, 10K +/-5%, 1/4¥W 355305 89536 355305 1 1
U118 @IC, C-MOS, QUAD 2-THPUT AND GATES ko BHO1 (02735 CDHEOBIRI 1 I
uig IC, PCS NOR GATES, TOTEM POLE CUTFUTS 393041 01295 SNTALSO2N REF
G20 IC, SHIFT REGISTER, 8 BIT PARALLEL OUT 272138 01295 SNTH16L4N REF
Uzt @®IC, C-MDS, TRI-STATE HEX NONINY BUFFERS 407750 12040 MMBOCOTH REF
U2z ®IC, C-MOS, QUAD 2-INPUT NOR GATES 385172 02735 CDUOGTAE REF
23 IC, TTL, LO PWR, SNGL/DUAL RETRIG Lok186 01265 SNTULS123N REF
U2k IC, TTL, POS NAND GATES, HEX INVERTERS 3930588 01295 SNTHLSOLN REF
Uz2s ®IC, C~-MDS, TRIFLE 3-INPUT NOR GATES 355180 02735 CDHOZ5AE 1 %
U26 ®IC, C-M0S, QUAD 2.INPUT NOR GATES 355172 02735 CDUOC1TAE 1 1
U3 ®IC, C-M0S, DBAL Wph FLIP FLOP 380117 ONT13 MCTH013CP 1 1
32 @IC, C~-MCS, FAST QUAD 2-INPUT NAND GATE 113211 12040  340T1PC/U01TPC 1 1
033 ®IC, C-M0S, TRIFLE 3-INPUT NAND GAE 375147 G47T13 MCIUD23CF 1 1
U35 ®IC, C-MOS, EEX SCHMITT TRIGGER 177810 12040 MMTACOT LN b
1 CRDER P/K 486407 FOR COMPLETE
MODULE CASE ASSY., WITHOUT PCB ASSY.
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Section 7
General information

7-1. This section of the manual contains generalized
user information as well as supplemental information to
the List of Replaceable Parts contained in Section 5.



List of Abbreviations and Symbois

A oramp  ampere hi high frequency (+) or pos positive
ac alternating current Mz heriz pot potentiometer
af audio frequency 1c integrated cirpuit p-p peak-to-peak
a’d analog-to-digital if intarmediate frequengy ppm paris per million
assy assembly in inch{es) PROM programmabilie read-only
AWG american wire gauge intl internal memaory
B bel 1] input/ouiput psi pound-force per sqguare inch
bed binary coded decimal k kiio {10% RAM random-access memaory
°C Celsius iz kilohertz rf radio frequency
cap capacitor k{2 kilohm(s) ms root mean square
cow counterclockwise kv kilovolt(s) ROM read-only memory
cer caramic it low frequency § Or s8¢ second (time)
cermet ceramic to metal{seal} LED light-emitiing diode 5COpe oscitloscope
cki cirouit LS8 least significant bit SH shieid
om centimeter LSD lpast significant digit Si silicen
cmer common mode rejection ratio M mega (10% serng sarial number
comp composition m mili {102} 5t shift register
comnd continue mA milfiampeére{s} Ta tanialum
orl cathode-ray tube max maximum tb terminal board
cw clockwise mf metal film fc temperature coefficient or
d/a digital-to-anaiog MHz megahertz temperalure compensating
dac digital-to-znaleg convertar min minizum fcxo temperature compensated
dB decibel mm millimeter crystal oscillator
de direct current ms millisecond ip test point
dmm digital multimetsr MSB most significant bit uory micro {10-5)
dvm digital volimeter MSD most significant digit uht ultra high frequency
elect electrolytic MTBF mean time between failures us OF 18 microsecond{s} (109
ext external MTTR mesan time 10 repakr uut unit under test
F farad mv millivolt(s) v volt
F Fahrenheit my muitivibrater ¥ voltage
FET Fleld-affect transistor 19] megohm(s} var variable
it flip-flop n nang {16-% veo voltage controiled oscillator
freq frequency na not applicable vhi very high frequency
FSN fecieral stock number NC normaily closed vif very low frequency
g gram («} or neg negative W wati(s)
G giga (10%) NO narmatly open ww wira wound
gd guard ns nanosecond xtmr transformer
Ge germanium oprd ampi  operationai amplifier xstr transistor
GHz gigaheriz p pice {107 xtai crystal
gmv guaranteed minimum vaiue para paragraph xtlo crystal oscilfator
gnd ground pch printed circuit board Q ohmi{s)
H henry pF picofarad H micro {10-%)
hd neavy duly pn part number
7-2
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Federal Supply Codes for Manufacturers

00213

Mytronics Comp. Group Inc.
Subsidiary of Nytronics Inc.
Formerly Sage Electronics
Rochester, Mew York

00327
Welwyn International, inc.
Westlake, Chio

00656
Aerovox Corp.
New Bedford, Massachusetts

00686
Film Capacitors, Inc.
Passaic, New Jersey

00779
AMP Inc.
Harrisburg, Pennsylvania

01121
Allen-Bradiey Co.
Milwaukee, Wisconsin

01281

TRW Electronic Comp.
Semiconductor Operations
L.awndale, California

01295

Texas Instruments, Inc.
Semiconducior Group
Dallas, Toxas

015637

Motorota Communications &
Etectrenics Inc.

Franklin Park, HHlinois

01586
RCL Electronics Inc.
Manchester, New Hampshire

01730
Replaced by 73586

(1384

Use 56289

Sprague Electric Co.
Dearborn Electronic Div.
Lockwood, Florida

02114
Ferroxcube Corp.
Saugerties, New York

02131

General instrument Corp.
Harris ASW Div.
Westwood, Maine

02395
Rason Mig. Co.
Brooklyn, New York

025633

Snelgrove, C.R. Co., Ltd.
Don Mills, Ontario, Canada
M3B 1M2

02606

Fenwal Labs

Div, of Travenal Labs.
Morton Grove, lilinois

02680

Bunker Rama Corp., Conn Div.
Formerty Amphenoi-Borg
Electric Corp.

Broadview, Hlinois

02798
Areo Capacitors, Inc
Chatsworth, Galifornia

03508

General Electric Co.
Semiconductor Products
Syracuse, New York

03614
Replaced by 71400

03851
Replaced by 44655

03797

Eidema Div.

Genisco Technolegy Cerp.
Compton, California

03877
Transistron Etectronic Caorp.
Wakefield, Massachusetts

03888
K Pyrofilm Corp.
Whippany, New Jersey

03911

Clatrex Electronics Div.
Clairex Corp.

Mt. Vernon, New York

03080
Muirhead inc.
Mountainside, New Jersey

04009
Arrow Hart Inc.
Hartford, Connecticut

04062
Replaced by 72136

04202
Replaced by 81312

04217

Essex international Inc.
Wire & Cable Div.
Anaheim, California

04221

Aemeo, Div. of
Midtex inc,
Mankato, Minnesota

04222

AVX Ceramics Div,
AVX Corp,

Myrtle Beach, Florida

(4423
Telonic industries
L.aguna Beach, California

04645
Replaced by 75376

04713

Motorola inc. Semiconductor
Products

Phoenix, Arizona

4846
Standard Wire & Cable
L.os Angetes, Galitornia

05082
Replaced by 84988

095236
Jonathan Mfg. Co.
Fulterton, California

(05245

Components Corp. now
Corcom, Inc.

Chicago, iinois

08277

Westinghouse Electric Corp.
Semiconductor Div.
Youngwood, Pennsylvania

03278
Replaced by 43543

05279

Zouthwest Machine &
flastic Co.

Glendora, California

05397

Union Carbide Corp.
Materials Systems Div.
New York, New York

05671

Use 56289

Sprague Electric Co.
Pacific Div.

Los Angeles, California

05574
Viking Industries
Chatsworth, California

05704
Replaced by 16258

05820
Wakefieid Engineering Inc.
Wakefield, Massachusetts

06001

General Electric Co.
Electronic Capacitor &
Battery Products Dept,
Coiumbia, South Carglina

06138
Replaced by 63743

06383
Panduit Corp.
Tiniey Park, Hliinois

06473

Bunker Ramo Corp.
Amphenol SAMS Div,
Chatsworth, California

08555
Beede Flectrical instrumert Co.
Panacook, New Hampshire

06739
Electron Corp.
pittleton, Colorado

08743
Clevite Corp.
Cleveland, Chio

06751
Components, inc. Semoor Biv.
Phoenix, Arizona

06860
Gould Automotive Div.
City of Industry, California

06961

Vernitron Corp., Piezo
Electric Div.

Formerly Clevite Corp., Piezo
Elactric Div.

Bedford, Ohio

06980

Eimac Div.

Varian Associates
San Carlos, California

07047
The Ross Milton Co.
South Hampion, Pennsylvania

07115
Replaced by 14674

07138

Waestinghause Electric Corp.,
Electronic Tube Div.
Horsehead, New York

07233

TRW Electronic Components
Cinch Graphic

City of Industry, Calitornia

07256

Silicon Transistor Corp.
Div. of BBF Group inc,
Chelmsford, Massachusetts

07261
Aumet Corp.
Culver City, California

07263

Fairchild Semiconductar
Div. of Fairghitld Camera
& Instrument Corp.
wMountain View, California

07344
Bircher Co., Inc.
Hochester, New York

07587

Burndy Corp.
Tape/Cable Div.
Rochester, New York

07782
Lerma Engineering Corp,
Northampton, Massachusetls

07910 ’
Teledyne Semiconductor
Formerly Confinentai Device
Hawthorne, Californta

07933

Lise 48956

Raytheon Co.
Semicondustor Div. HQ
Mountain View, California

08225
tndustro Transistor Corp.
Long Island City, New York
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Eederal Supply Codes for Manufacturers {cont)

08261
Spectra Strip Cormp.
Garden Grove, California

08530
Reliance Mica Corp.
Brooklyn, New York

08806

General Electric Co.

Miniature Lamp Producis Dept
Clavelend, Ohio

08863
Nylomatic Corp,
Norrisville, Pennsylvania

08988

Use 53085

Skottie Electronics inc.
Archbald, Pennsylvania

09214

G.E. Co. Semi-Conducior
Products Dept.

Power Semi-Conductor
Products OPN Sec.
Auburn, New York

08353
G and K Components
Watertewn, Massachusetts

08423
Scientific Components, inc,
Santa Barbara, California

08922
Burndy Corp.
Morwalk, Sonnecticut

09969
Date Electrenics inc.
Yankton, 5. Dakota

10059

Barker Enginesring Gorp.
Formerly Amerace, Amerace
ESNA Corp.

Kenilworth, New Jersey

11236
CTS3 of Berng
Berne, Indiana

11237
CY8 Keene Inc.
Paso Robles, California

11358

CBS Electronic Div.

Columbia Broadcasting System
Newburyport, Minnesota

11403
Best Products Co.
Chicago, llinais

115G3
Kaystone Golumbia inc.
Warren, Michigan

11532
Teledyne Relays
Hawthorne, California

11711

General Instrument Corp.
Ractifier Division
Hicksvilis, New York

11726
Qualidyne Corp.
Santa Clara, California

12014
Chicago Rivet & Machine Co.
Beliwood, Hlinois

12040
Mationat Semiconductor Corp.
Danburry, Connecticut

12060
Diodes, Inc,
Chatsworth, California

12136
Philadelphia Handle Go.
Camden, New Jersey

12300

Potter-Brumfield Div.
AMF Canada LTD.
Guelph, Ontario, Canada

12323
Presin Co., Inc.
Shelton, Connecticut

12327

Fresway Corp. formerly

Freeway Washer & Stamping Co.
Cileveland, Ohic

12443

The Budd Co. Polychem Products
Plastic Products Div,

Bridgeport, Pennsylvania

12615
U.8. Terminais Inc.
Cincinnati, Ohic

12617
Hamlin inc.
take Mills, Wisconsin

12897
Clarostat Mig. Go.
Bover, New Hampshire

12749
James Electronics
Chicago, lilinois

12856
Micrometals
Sierra Madre, California

12054
Dickson Electronics Corp.
Scotisdale, Arizona

12969
Unitrode Corp.
Watertown, Massachusetts

13103
Thermalloy Co., Inc.
Dalias, Texas

133e7
Sclitron Devices Inc.
Tappan, New York

13511

Amphenol Cadre Div,
Bunkar-Ramo Corp.
L.os Gatos, California

13606

Use 56289

Sprague Electric Co,
Transistor Div.

Concord, New Hampshire

13839
Replaced by 23732

14009
Serntech Corp.
Newbury Park, California

14140

Edison Electronic Div.

M Gray-Edison Co.
Manchester, New Hampshire

14183

Cal-R-Inc. formerly
California Resistor, Corp.
Santa Monica, California

14298

American Components, inc.
an Insilco Co.
Conshohocken, Pennsylvania

14685

Corneli-Dublier Elecironics
Division of Federal Pacific
Electric Co, Govt. Control Dept.
Newark, New Jersey

14752
Electro Cube inc.
San Gahriel, California

14868
Replaced by 96853

14838

General Instrument Corp.

Semi Conducior Products Group
Hicksville, New York

15636
Elec-Trot Inc.
Saugus, Caiifornia

15801
Fenwal Electronics ing.

{iv. of Kidde Walter and Ceo., Inc.

Framingham, Massachusetts

15818

Tetedyne Semiconductors,
formerly Amelco Semiconducior
Mountain View, California

15849

Litton Systems inc. tseco Div.
formerly Useco Inc.

Van Nuys, California

15898

International Business
Machines Corp.

Essex Junction, Vermont

15809
Replaced by 14140

16258
Space-L.ok Inc.
Burbank, California

16289

Corning Glass

Electronic Components Div.
Raleigh, North Garolina

16332
Replaced by 28478

16473

Cambridge Scientific Ind.
Div. of Chemed Corporation
Cambridge, Maryland

168742

Paramount Plastics
Fabricators, Inc.
Downey, California

16758

Delco Electronics

Oiv. of Generat Motors Corp.
Kokomo, Indiana

17001
Repiaced by 71468

17069
Circuit Structures Lab.
Burbank, California

17338
High Pressure Ing. Co., Inc.
Oklahoma City, Oklahoma

17545
Atlantic Semiconductors, inc,
Asbury Park, New Jersey

17838
Siliconix, Inc.
Santa Clarg, California

17870
Aeplaced by 14140

18178
Vagtec Inc.
Maryland Heighis, Misscurl

18324
Signetics Corp.
Sunnyvale, California

18612

Vishay Reststor Products Div.
Vishay intertechnelogy Inc.
Malvern, Pennsylvania

18736
Voltronics Corp.
Hanover, New Jersey

18927

GTE Sylvania Inc.
Precision Material Group
Parts Division

THusvilie, Pennsyivania

19451
Perine Machinery & Supply Co.
Seattle, Washington

1670

Electro-Midland Corp.
Mepco-Electra Inc.
Mineral Wells, Texas

20584
Enochs Mig. inc.
Ingignapolis, Indiana
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Federat Supply Codes for Manufacturers (cont)

20891
Self-Organizing Systems, ing.
Dallas, Taxas

21604
Bucheye Stamping Co.
Columbus, Chio

21845

Solitron Devices inc,
Trangistor Division
Riveria Beach, Fiorida

22787
ITT Semisonductors
Palo Alto, California

23050
Prodiuct Camp. Corp.
Mount Vernon, New York

23732
Tragor Inc.
FRockvilie, Maryland

23880
Stantford Applied Engrng.
Santa Ciara, Caiifornia

23936
Pamotar Div., Wi, & Purdy Co.
Burlingame, California

24248
Aeplaced by 94222

24355
Analog Devices inc.
Norwood, Massachusetts

24855
General Radio
Concord, Massachuselis

24759
Lenox-Fugie Electronics inc.
South Plaintieid, New Jersey

25088
Siemen Corp.
isilen, New Jarsey

25403

Amperex Electronic Corp.
Samiconductor &
Micro-Circuits Div.
Slatersville, Rhode Istang

27014
National Semiconductor Corp.
Santa Ciara, California

27264
Motex Producis
Downers Grove, Hlinois

28213

Minnesota Mining & Mig. Co.
Consumer Products Div.

St Paul, Minnesota

78425

Serv-/-Link formeriy
Bohannan Industries
Fort Worth, Texas

28478

Deltrol Controls Div.
Delirol Corporation
Mitwatkee, Wisconsin

28480

Hewlett Packard Co.
Corporate HQ

Palo Alte, California

28520
Heyman Mig. Co.
Kenilworth, New Jersey

29083
Monsanto, Co., Inc.
Santa Clara, California

29604
Stackpote Components Co.
Raieigh, North Carolina

30148
AD Enterprise inc.
Ahoskie, North Carclina

30323
Hitnois Tool Works, inc.
Ghicago, Hlinois

31081
Optimax Inc.
Colmar, Pennsyivania

32639
hura Corp.
Great Neck, New York

32767

Griffith Plastic Corp.
Burlingame, California
32879

Advanced Mechanical
Componenis
Northridge, California

32897

Erie Technological Froducts, inc.

Frequency Control Div.
Carlisle, Pennsylvania

32097

Bourns inc.

Trimpot Praducts Division
Riverside, California

33173

General Electric Co.
Products Dept.
Gwensboro, Kentucky

34333
Silicon Gensral
Wastminister, California

343385
Advanced Micro Devices
Sunnyvaie, California

34802
Electromotive Inc.
Kenilworth, New Jarsey

37942
PR Mallory & Co., Ing.
Indianapotis, indiana

42488
National Radio
Meirose, Massachusetls

43543

Nytronics Inc,
Transformer Co. Div.
Geneva, New York

44655
Onhmite Mfg. Co.
Skokie, [llinpis

49671
RCA Corp.
New York, New York

43956
Raytheon Company
Lexington, Massachusetts

50088
Mosiek Corp.
Carrcliton, Texas

50579
Litronix Ing.
Cupertino, California

51605
Scientific Components Ing,
Linden, New Jersey

53021
Sangamo Electric Co.
Springfield, {linois

54284

Cutler-Hamimer Inc. formerly
Shalicross, A Cutter-Hammer Co.
Selma, North Carplina

55026

Simpson Electric Co.

Div. of Am. Gage and Mach. Co,
Elgin, Hlinois

56289
Sprague Electric Co.
Morth Adams, Massachusstis

58474
Superior Electric Co.
Bristol, Connecticut

60399

Torin Corp. formerty
Torrington Mig. Co,
Torrington, Connecticut

63743
Ward Leonard Eleciric Co., Inc.
Mount Vernon, New York

64834
West Mfg. Co.
San Francisca, California

65092
Weston Instruments inc.
Newark, New Jersey

86150

Winslow Tele-Tronics Inc.
Eaton Town, New Jersey
0485

Atlantic India Rubber Works
Chicago, Hlinois

70563
Amperite Company
Union City, New Jersey

70963
Belden Corp.
Geneva, Illinois

71002
Birnback Radie Co., inc.
Sreaport, New York

71400

Bussmann Mig.

Div. of McGraw-Edison Co.
Saint Louis, Missouri

71450
CTS Corp.
Elkhart, Indiana

71468
{TT Cannon Eleciric inc.
Santa Ana, California

71482
Ciare, C.P. & Co.
Chicago, lilinois

71590

Cerntralab Elsctronics
Div. of Globe Union inc.
Milwaukee, Wisconsin

7107
Coto Ceil So., Inc.
Providence, Rhode |sland

71744
Chicago Miniature Lamp Works
Chicago, Ninois

71785
TRW Electronics Components

Cinch Connector Operations Div,

Elk Grove Viltage
Chicago, illinois

72005
Wilber B. Driver Co.
Newark, New Jersey

72082
Reptaced by 06980

72136
Eiectro Metive Mig. Co.
Williamantic, Connecticut

72259
Nytronics inc.
Pelham Manor, New Jersey

72619

Diatight Div.

Ampersx Electronic Corp.
Brooklyn, New York

72653

G.C. Electronics

Div. of Hydrometals, Inc.
Brooklyn, New York

72665

Heplaced by 80303
72794

Dzus Fastener Co., Inc.
West Istip, New York

72928

Guiton Ind. Inc.
Gudeman [hv,
Chicago, Iliinois

www.valuetronics.com
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Federal Supply Codes for Manufaciurers {cont)

72882
Erie Tech. Products Inc,
Erie, Pennsylvania

73138

Bechman instrument inc.
Helipot Division
Fullerton, California

73293

Hughes Aircraft Co.
Eigctron Dynamics Div.
Torrance, California

73445
Amperex Electronic Corp.
Hicksville, New York

73559
Cariing Electric Inc.
West Hartford, Connecticut

73586
Circle F industries
Trenton, New Jersay

73734 .
Federal Screw Products, inc.
Chicago, lilinois

73743
Fischer Special Mig. Co.
Cincinnati, Ohio

73899

JFD Electronics Co.
Componenis Corp,
Brookiyn, New York

73949
Guardian Efectric Mig. Co.
Chicago, illincis

74199
Guan Nichols Co.
Chicago, fllinois

74217
Radio Switch Corp.
Mariboro, New Jersey

74276

Signalite Div.

Gensaral instrument Gorp.
Neptune, New Jersay

74308
Pieze Crystal Co.
Carlisle, Pennsyivania

T4542
Hoyt Elect. Instr. Works
Penacook, New Hampshire

74970
Johnsen EF, Ceo.
Waseca, Minnesota

75042

TRW Eiectronics Componants
IRC Fixed Hesistors
Philadelphia, Pennsylvania

75376
Kurz-Kasch inc.
Dayton, Ohio

75378
CTS Knights Inc.
Sandwich, Hlinois

75382
Kuika Electric Corp.
tount Vernon, New York

75815
Littlefuse Inc.
Des Plaines, Hlinois

76854

Oak ndustries Inc.
Switch Div.

Crystal Lake, lllingis

77342

AMF inc,

Potter & Brumfield Div.
Princeton, indiana

77638

General instrument Corp.
Rectifier Division
Brooklyn, New York

77968
Rubbercraft Corp. of CA. LTO.
Totrrance, California

78189

Shakeproof

Div. of lllinois Tool Works Inc.
Elgin, illinois

78277
Sigma Instruments, Inc.
South Braintree, Massachusetts

78488
Stackpole Carbon Co.
Saint Marys, Pennsyivania

78553

Eaton Corp. Engineered
Fastaner Div.
Tinnermar Phant
Cleveland, Ohio

79138
Waldes Kohinoor iInc.
Long island City, New York

79487
Wastern Rubber Company
Goshen, indiana

79963
Zierick Mfg. Corp.
Mt Kisko, New York

80031

Etectro-Midland Corp.

Mepce Div,

A North American Phillips Co.
Norristown, New Jersey

80145

LFE Corp., Process Control Div,

formerty API Instrument Co.
Chesterland, Ohio

80183

tize 56289

Sprague Products

North Adams, Massachusetts

80294
Bourns Inc., Instrument Div,
Riverside, California

80583
Hammariund Mfg, Co., inc.
Red Bank, New Jersey

80840
Arnold Stevens, Inc.
South Boston, Massachusetts

810673
Grayhill, Inc.
La Grange, lHingis

81312

Winchester Electronics

[Div. of Litton Industries Inc.
QOakvilie, Connecticut

81483
Therm-O-Disc Inc,
Manstietd, Ohio

81483
International Rectifier Corp.
Los Angeles, California

81590
Korry Mig. Ce.
Seatte, Washington

81741
Chicago Lock Co.
Chicago, ilinois

82305
Falmer Electronics Corp.
Seuth Gate, California

82388
Switchcraft Inc.
Chicago, llirois

82415

North American Phsliips
Controls Corp.
Erederick, Maryland

82872
Roanwell Corp.
New York, New York

82877
Rotron inc.
Waoodstock, New York

82879
ITT Royal Electric Div.
Pawtucket, Rhode istand

83003
Varo ihc.
Garland, Texas

83058

The Carr Co., United Can Div.

of TRW
Cambridge, Massachusetis

83298

Bendix Corp.

Etectric Power Div.
Eatontown, New Jersey

83330
Herman H. Smith, Inc.
Brooklyn, New York

83478

Rubbercraft Corp.

of Americs, inc.

West Haven, Connecticut

83584

Burroughs Corp.

Elsctronic Components Div.
Plainfiald, New Jersay

83740
Union Carbide Corp.
Battery Producis Div.

formerly Consumer Products Div.

New York, New York

84171
Arco Elecironics
Great MNeck, New York

84411

TRW Electronic Componsenis
TRW Capacitors

QOgallala, Mebraska

84613
Fuse Indicator Caorp.
Rockvilie, Maryiand

4682

Eszex International inc.
Industrial Wire Div.
Peabody, Massachusetts

86577

Precision Metai Products
of Maiden Inc.
Stoneham, Massachusetts

86684

Radio Corp. of America
Eiectronic Companents Div.
Harrison, New Jersey

86928
Seastrom Mg Co, Inc.
Glendale, California

87034

liluminated Products inc.
Suhsidiary of Oak industries inc.
Ananiem, California

as219

Gould Inc.
Industrial Div.
Trenton, New Jersey

88245

Litton Systems inc.
Useco Div.

Van Nuys, Caiifornia

88419

Carnell-Dubilier Electronic Div.
Federal Pacific Co.
Fuguay-Varian, North Carolina

88486
Plastic Wire & Cable
Jewitt City, Connecticut

88690
Replaced by 04217

89536
John Fluke Mfg. Co., Inc.
Seattle, Washington

89730
3.E. Co., Mewark Lamp Works
Newark, New Jersey
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Federal Supply Codes for Manulaciurers {conl)

80201

Mallory Capacitor Co.

Div. of P.R. Mailory Co,, Inc.
Indianapolis, Indiana

QG211

Use 56365
Square D Co.
Chicago, iliinois

0215
Best Stamp & Mfg. Co.
Kansas City, Missouri

80303

Mallory Battery Co.
Div. of Malicry Co., Inc.
Tarrytown, New York

91094

Essex International Inc.
Suglox/BMNE Div,
Newrnarket, New Hlampshire

91293
Johansen Mfg. Co.
Boonton, New Jersey

91407
Raplaced by 58474

41502
Associated Machine
Santz Clara, California

91506
Augat inc.
Attieboro, Massachusetts

91637
Dale Eiactronics inc.
Cotumbus, Nebraska

91662
Eico Corp.
Wiliow Grove, Pennsylvania

91737

Use 714688

Gremar Mfg. Co., Inc.
ITT Cannon/Gremar
Santa Ana, California

91802
industrial Devices, Inc.
Edgewater, New Jersey

91833
Kaystone Electronics Corp.
New York, New York

91838
King's Electronics Co., Inc.
Tuckahoe, New York

91829

Honeywell Inc.
Micro Switch Div.
Freeport, iltinois

91834

Miller Elactric Co., Inc.
Div. of Aunet
Woonsocket, Rhede Istand

52184
Alpha Wire Corp.
Elizabeth, New Jersey

93332
Sylvania Electric Products

Semiconductor Products Div.

Woburn, Massachusetis

94145
Replaced by 49956

94154

Use 94988

Wagner Electric Corp.
Tung-Sol Div.
Newark, New Jersey

Q4222

Southco Inc. formerly
South Chester Corp.
Lester, Pennsyivania

95148

Alca Electronic Products inc.

Lawrence, Massachusstis

95263
Leecraft Mig. Co.
Long island City, New York

95284
Replaced by 88278

85275
Vitramon inc.
Bridgeport, Connecticut

85303

RCA Corp.
Receiving Tube [Jiv.
Cincinnati, Chio

95348
Gorde's Corp.
Bloomfield, New Jersey

95364
Methode Mfg. Corp.
Rolling Meadows, iilinois

95712

Bendix Corp.

Electrical Components Div.
Microwave Devices Plant
Franklin, indiana

95987
Wockesser Co. Inc,
Chicago, lllincis

96733
San Fernando Electric Mig. Co.
San Fernando, Cailifornia

96853
Gulton Industries Inc,
Measurement and Controls Div.

formerly Rustrak instruments Co.

Manchestar, New Hampshire

6881
Thomsen Industries, Inc.
Manhasset, New York

§7540

Master Mobile Mounts, Div. of
Whitehal? Electronics Corp.
Ft. Meyers, Florida

87813

Industrial Electronic
Hardware Corp.
New York, New York

87945
Ponwalt Corp.

58 White industrial Products Div.

Piscataway, New Jersay

37966
Repiaced by 11358

98094
Replaced by 48956

98159
Rubber-Teck, Inc.
Gardena, California

98278

Maico A Microdot Ca., Inc.
Connector & Cable Div.
Pasadena, California

88291
Sealectro Corp.
Mamaroneck, New York

08388

Aoyat industries
Products Div,

8an Diego, California

88743
Replaced by 12748

98925
Replaced by 14433

99120
Piasiic Capacitors, inc,
Chicago, Hlinois

89217

Ball Industries Elect.

Comp. Div.

formerly Scuthern Elect. Div.
Burbank, California

98362
5TM
Qakiand, California

99515

ITT Jennings Monrovia Plant

Div. of ITT Jennings formeriy
Marshall Industries Capacitor Div.
Monrovia, California

85779

Use 28587

Bunker-Ramo Corp.
Barnes Div.

tandsdowne, Pennsylvania

86800

American Precision Industries Inc.
Delevan Division

East Aurora, New York

99542

Centretab Semiconductor
Centretab Elettronics Div, of
Giobe-Union Ine.

£l Monte, California

Toyo Eiectronics
{R-Ghm Corp.}
Irvine, California

National Connector
Minneapolis, Minnesota

www.valuetronics.com
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U.S. SALES AREAS for all Fluke producis

AL, Hurnisviiie
™. John Fluke Mfg, Co., Inc.
3322 5. Memorial Parkway
Suite 96
Huntsvitle, AL 35801
(205) 881-6220

AZ, Tempe
John Fluke Mig. Co., inc.
2211 5. 48th Street
Suite B
Tempe, AZ 85282
{802) 435-8314

Tucson
(802) 790-9881

CA, lrvine
P.0. Box 19676
Irvine, CA 82713
16968 Von Karman
Suite 100
Irvine, CA 92714
{714} 863-90631

Los Angeles
John Fluke Mig. Co., Inc.
20002 South Bonita St
Carson, GA 90746
{213) 538-390¢C

San Diego

John Fiuke Mig. Co., Inc.

4540 Kearny Villa Rd., Suite 115
San Diego, CA 92123

(619) 282-7656

Santa Clara

John Fluke Mig. Co., inc.
2300 Waish Ave,, Bidg. K
Santa Clara, CA 95051
(408) 727-0513

CO, Denver
John Fiuke Mig. Co., inc,
1980 South Quebec St. #4
Denver, CG 80231
(303 750-1222

CT, Hartiord
John Fluke Mfg. Co., inc,
Glen Lochen East
41-C New London Turnpike
Glastonbury, CT 08033
{203} B859-3541

Fi., Qrlando
John Fluke Mfg. Co.,Inc.
440 N, Fern Creek Ave,
Orlando, Fi, 32803
(305) 886-4881

GA, Attsnta
John Fluke Mig, Co., Inc.
2700 Detk Rd., Suite 250
Marietta, GA 30087
{404} 953-4747

A, lowa City
(318) 354-2811

It., Chicago
John Fluke Mfg. Co., Inc.
3740 industrial Ave.
Rolling Meadows, IL 80008
{312) 398-0850

IN, Indianapolis
Jehn Fluke Mig. Co. inc.
8777 Purdue Road
Suite 101
indianapolis, IN 46268
{317) 875-71810

KS, Kansas City
{913) 381-9800

LA, New Orieans
{504) 455-0814

MiA, Barlingion
John Fluke Mg, Ce., Inc.
25 "B" Street
Burlington MA 01803
{617) 273-4674

ML, Baltimore
(301) 792-7060

Rockville

John Fluke Mig. Co., Inc.
5640 Fishers Lane
Rockviile, MD 20852
(301} 770-1570

Wi, Defroit
John Fluke Mfg. Go., Inc.
33031 Schoolcraft
Livonia, Ml 48150
{313} 522-9140

M, Bloomington
John Fluke Mg, Co., Ing.
1801 £, 79th St., Suite 9
Bioomingion, MN 55420
{612) B54-E526

MG, 81 Louis
John Fluke Mig. Co., inc.
2029 Woodtand Parkway
Suite 105
St. Louis, MO 63141
{314} 993-3805

N, Greensboro
John Fluke Mig. Ceo., inc.
1310 Beaman Place
Greensbhoro, NC 27408
{919} 273-1918

M., Paramus
John Fluke Mig. Co., inc.
P.O. Box 930
West 756 Century Road
Paramus, NJ (7652
{201} 262-9550

MM, Albuquergue
John Fluke Mfg. Co., inc.
1108 Alvarado Drive N.E.
Albuguergue, NM 87110
{505y 851-3550

NY, Rochester
John Fluke Mfg. Co., inc.
4515 Culver Road
Rochester, NY 14622
{718) 323-1400

OH, Cleveland
John Fluke Mig. Co., inc.
T30 Freeway Circle
Middleburg Heights, OH 44130
{218) 234-4540

Columbus
(614) 869-5715

Bayton

John Fiuke Mfg. Co., Inc.
4756 Fishburg Rd.
Dayton, OH 45424

(513) 233-2238

OK, Tulsa
{918) 749-0180
OR, Porlland
John Fluke Mg, Go., Inc.
2700 NW 185th
Suite 2080
Portiand, OR 97229
(508} 629-5928

PA, Philadelphia
John Fluke Mig, Co,, Inc.
1010 West 8th Ave., Suite H
King of Prussia, PA 19408
(215) 265-4040

Pittsburgh
(412) 261-5171

TX, Austin
{512} 455-3344

Dailas

John Fiuke Mfg. Co., Inc.
14400 Midway Read
Dallas, TX 75234

{214) 233-8950

Houston

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

{713) 491-5005

San Antonio

John Fluke Mfg. Co., inc.
10417 Guidale

San Antonio, TX 78216
(512} 340-2621

UT, Salt Lake City
6914 So. 3000 East
Suite 208
Salt Lake Gy, UT 82021
{801} 268-9331

WA, Seatlle
John Fluke Mig. Co., Inz.
5020 148th Ave. N.E.
Suite 110
Redmond, WA §8052
(206) 881-6966

Service Cenier Areas

CA, Burbank (213} 849-4641
CA, Santa Clara {408} 727-8121
CO, Denver {303) 730-1228

Fl., Oriando (305) B86-2296

iL, Chicage (312) 398-5880
WA, Burlington (617) 273-4578
MD, Rockville (301) 770-1576
M), Paramus (201} 262-9550
TX, Dallas (214) 233-9945

Wa, Everett (206} 356-5860

For more information on Fluke products or Sales Offices you may dial (800} 426-0361 toll-free in most of the U.S.A.
From Alaska, Hawaii, or Washingion phone (206} 356-5400. From Canada and other countries phone (208) 356-5500.

FLUKE

@

www.valuetronics.com

John Fiuke Mig. Co., Inc, P.O, Box C8090, Everett, WA 98206
Fluke (Holland) B.V., P.O. Box 50583, 5004 EB, Tilburg, The Netherlands. Phone (013) 673973
Litho in U.S.A. 10/84



INTERNATIONAL SALES OFFICES

Argeniing &

Coasin 5.A,

Virrey dei Pino 4071 DEP E-1

1430 CAP FED

Buencs Alres, Argentina

Tal: {1} 552-5248, TLX: {300} 22284

Australla @

Eimessco Instruments Py, 1.td,
£.0 Box 30

Concord, N.SW, 2137

Australia

Tel, {2) 736-2888, TLX: (790} 25887

Elmeasco Instruments Py, Lid.
21-23 Anthony Drive

Mt Waverly, Vigtoria 3148
Australla

Tei: (3) 233-4044, TLX: (790) 36208

Eimaasco Instruments Pty, Ltd,
Professionat Suites Bldg,

G.P.0O, Box 2360

Brisbane 4001, Australia

Yol {7} 369-8888, TLX: {780) 44062

Eimeasco instruments Pty, Ltd.
G.P.O. Box 1240
Adelaide, South Australia 5001
Tel {8) 271-1838

Elmeasco Instraments Pty, Ltd.
P.O. Box 85

Gosnells, West Ausiraiia 6110
Australia

Tel: (8 388-3362

Ausirla ®

Walter Rekirsch Elektronische
Gerate GmbH & Co.

Vertrieb KG

Obachgasse 28

1220 Vienna, Austria

Tel: {222) 235585, TLX: {847} 134758

Beangladesh &

Motheriand Corporation

24 Hatkhola Road, Tikatuli
Dacca-3, Bangladesh

Tel: 257249, TLX! {950} 842022

Beigium ¥

Fluxke (Belgium} S.A/MNYV.

6 Rue de Genave

1140 Brussets, Belgium

Tal: {2} 2184090, TLX: (846) 26312

Bolivia e

Coasin Bolivia S.R.L.

Casilla 7265

La Paz, Bolivia

Tek (2} 40962, T1LX: {(336) 3233

Branl ¢

Fluke Brasil-Industria e

Comarcio Lida.

Al Amazonas 422,

Alphavilie, Barueri,

CEP 08400, Sao Paulo, Brazil

Tel: {11) 421-5477, TLX: {391) 1135585

Fiuke Brasil-Industria e

Comarcio Lida.

Av. Henrique Valadares, No. 23/401
Rio de Janeiro, Brazl

Tek {21} 252-1297

Brunei ¢

Rank O'Connor's Berhad, Ltd.
No. 8 Block D Sufr Complex
Mile 1 Jalan Tutong

Bandar Seri Begawan

Negara Brunet Darussalam
Tal (2} 23109 or 23557

TLX: {798) BU2265 RANKOC

Canada »

Alian Crawford Assoc., Ltd,

6503 Northam Drive

Mississauga, Ontario

L4V 1J2 Canada

Tel {416} 6768-1500, TLX: DBS6B780

Alian Crawiford Assoc,, Ltd,

7018 Cote de Liesse

8t Laurent, Quebec

AT 1£7 Canada

Tal: {814} 731-8564, TLX: 05824044

Allan Crawford Assoc., Ltd.

881 Lady Elen Place

Ottawa, Ontaric

K12 5.3 Canada

Tel: {813) 722-7682, TLX: 0533600

Alian Crawford Assoc., Lid.

Suite 106

4180 Lougheed Hwy.

Burnaby, British Columbia

V5C 8A8 Canada

Tel: (604) 284-1326, T1.X: 0454247

Allan Grawford Assoc., Ltd.

1835 30th Avenue, N.E.

Calgary, Alberta

T2E 825 Canada

Tel: (403) 258-1341, TLX: 03821186

Chile @

intronica Chile, Lida.

Manuet Montt 024-010

Casiila 16228

Santiago ¢, Chile

Tal {2) 44046, TLX: (332) 240301

China, Peoples Republic of &
Fluke International Corp.
PO, Box CH0SE M/S 208-A
Everett, WA 98208 LLS.A.
Tel: {208) 368-5511

TLX: 185103 FLUKE UT

Colombia ¢

Sistemas £ Instrumentacion, Lida.
Carrera 13, No. 37-43, Of. 40t

Ap. Agreo 29583

Bogota DE, Colombia

Tel: 232-4532, TLX: (386} 45787

Cyprus &

Chris Radiovision, Lid

P.O. Box 1888

Nigosia, Cyprus

Tel: {21) 66121, TLX: (B26) 2305

Cyprus, Northern

Ucok Buroteknik

2C & 2D Muftu Ziyai Street

Lefkosa, Northern Cyprus

Mersin 10, Turkey

Tek (741) 387-20-71777. TLX: (B21) 57267

Czechoslovakla 5

Amtest Associates, Lid.

Clarence House

3t Clarence Birest

Staines, Middiesex TW18 48Y
England

Teb {784) 63555, TLX: (851} $28855

Denmark B

Tage Olsen A/S

Ballerup Byvej 222

2756 Balterup

Benmark

Tel (2) 658111, TLX: {855) 35203

Ecuador ¢
Proteco Coasin Cla., Lida.
P.O. Box 228-A
Ave, 12 de QOctubre 2285
y Orellana
Quito, Ecuador
Tel (2) 529684, TLX: (393} 2885

Broteco Coasin Cla, Lida.
P.O, Box 8783
Ave. Principai No. 204

y Calle Segunda
Urbanizaclon Mirafiores
Guayaguii, Ecuador
Tel: {4) 387519

Egypt and Sudan @

Electronic Engineering Liaiscn Offics
P.O. Box 2891 Horreya

11361 Heliopolis, Cairp

Egypt

Teb (2) BOST05, TLX: ($27) 23082

England

Fluke GB, Lid.

Colonial Way

Watford, Herts,

WD2 47T England

Tel: (923} 40511, TLX: (851) 934583

Filt ®

Awa Fiji

47 Forster Aoad

Walu Bay

Suva, Fijfi

Tei: 312079, TLX: {782) FJ2347

Finland &

Instrumentartum Electronics
P.O. Box 64 :
02631 Espoo 63

Finland

Tel: {0} 5281, TLX: (857) 124426

France #

M.8. Electronique S.A.

Rue Fourney

P.O. Box 31

78530 BUC, France

Tel: (3} 966-8131, TLX: (B42) 695414

German Democratic Republic &
Amtest Associates, Lid

Clarence House

31 Clarence Street

Staines, Middlesex TW18 48Y
England -

Tal: {(784) 3555, TLX: {851) 928885

Germany, West =

Fluke {Deutschiandg} GmbH
Oskar-Messter-Strasse 18

WGE-8045 Ismaning/Munich

Wast Germany

Tel. (085} 86050, TLX: (841) 0522472
Rapifax: 48-89-9605166

Fluke {Deutschiand} GmbH
Viertriebsburo - Dusseldorf
Meineckestrasse 53

D-4000 Dussetdort-30

West Germany

Tal: (0211) 450631, TLX: (B41) 08585578

Fluke {Deutschiand} Gmbrt
Vertrigbsburo - Hamburg

Habichthorst 42

0-2000 Hamburg 81

West Germany

Tek: {48) 5510031, TLX: (841) 02174556

Greece 8

Hollente Scientific Raprasentations Lid,
11, Vrassida Street

Athens 612, Gresce

Tel: {1} 7211140, TLX: (B63) 219330

Hong Kong @

Schmidt & Co (H.K.}, Ltd

18th Floor, Great Eagle Centre
23 Harbour Road

Wanchal, Hong Kong

Tel: {§) 8330222

TLX: {780) 747686 or {780} 76762

Hungary B

Amiest Associates, Lid.

Clarence House

31 Clarence Sireet

Stalnes, Middlesex TW18 48Y
England

Tel: (784) 63566, TLX: (851) 928855

india @

Hinditron Services Pyt Lid.

68/A L. Jagmohandas Marg

Bombay 400 006, india

Tak B121316, 8125344, TLX: (953) 112326

Hinditron Serviges Pvi, Lid,

ath Main Road

33/44A Raf Mahal Vilas Extension
Bangalore 560 080, India

Tek 33139, TLX: (953} 0845741

Hinditron Services Pvt, Ltd.
Shantiniketan, Office No. &
éth Floor, 8 Camagc Strast
Calcutta 700 017, India
Tet: 434032, 447541

Hinditron Services Pyt Lid.
204-5-6 Hemkunt Tower

98 Nehru Place

New Delhi, 110019, india

Tel: 640380, TLX: (853} 3148580C

Hinditron Services Pvt. Ltd.
Sringth Compiayx, 5th Figor
1-1-58/1 to 1-1-58/11

Sarojird Devi Road
Secunderabad 500 408, india
Tel: 821117, TLX: (853) 0156575

Indonesia &

P.T. Dwi Tunggal Jaya Sakti

P.0. Box 4435

Jalan Panglima Polim Raya #29
Kebayoran Baru

Jakarta Seiatan, indonesia

Tei: (21) 716374, TLX: (796} 47308

Ireland =

£uro Instruments & Electronics t4d.
Euro House

Swords Road, Santry

Dubtin 8, Ireland

Teb: {1} 425686, TLX: {851) 31821

Pl IKE

®

John Fluke Mfg. Co., Inc. / PO Box C8090 / Everett, WA 98206 / (208) 356 5400

Litho in U.S.A. 10/84
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israel W

F.03.T. Elecironics Engineering Lid,
7.0, Box 43137

Tel Aviv 61430

Israet

Tel {3) 483211, TLX: {922) 32143

1ialy =

Bistret S.p.A.

Via Pelizza da Volpedo 58

20092 Cinisello Balsamo

Milan, ltaly

Tel: (2} 6181893, TLX: {843) 334643

Sistrel S.p.A.

Viz Gluseppe Armatlini No. 39
00143 Rome, italy

Teb: (6) 581-85581, TLX: (843) 680356

Sistral S.p.A.

Via Cintia

Parco $, Paolo 35
80126 Naples, italy
Tel (81) 7678700

Japan &

John Fluke Mig. Co., Inc.

Japan Branch

Sumitomo Higashi Shinbashi Bldg.
1-1-11 Hamamatsucho

Minato-ku, Tokyo 105, Japan

Tel: {3} 434-0181, TLX: (781) 2424331

John Fluke Mig. Co., inc.
Japan Hranch

SF Katsushige Building
2-45 Kohralbashi
Higashi-ku, Osaka 541
Japan

Tel: {6} 229-0871

Korea, Republic of @
Efectro-Seience Korea Co.

207 Hyunjin Building

451-19 Banghae-Dong Gangham-ky
Saoul, Republic of Korea

Tek {2} 583-7703, TLX: {787} 25381

Kuwait &

Al Bahar Intermational Group
. P.C. Box 26672 Safat

; Kuwait, Arabian Guit

Tei 848601, TLX: (959) 44822

Lebanon and Jordan &
Mabek {Electronic Division)
P£.0. Box 11-3823

Beirut, Lebanon

Tel 812523, TLX: (923) 22889

ffalayaia o

Mecomb Malaysia SND BHD

Lot 20, Jalan 225

F.O. Box 24

Petating Jaya, Malaysia

Tel; {3) 743422, TLX: {784) MA37784

Malta

Fabian Enterprises

28, Msida Road

Grira, Malta

Tel: 513283/40216, TLX: (838} 1837

Mexico @

Electronica y Tecnologia
Avanzada S.A de GV,

Pafnucio Padiila 53 5° Piso

Centro Comercial

53100 Ciudad Satelile

Estado de Mexice

Tel: (5) 3930902, TLX: (383} 172687

Menicang ¢e Electronica

industrial, $.A. {Mexsi}

Bivd. Ptd. Adolfo Lopez Mateos

Nos. 183 Col. Mixcoae

03810 Mexico

Tel: (5} 863-54-11, TLX: (383) 1771038

Nepal #

Assoctated Enterprises
GPO Box 790, Pyaphal Tola
Kathmandu, Nepal

Tel: 13868

Matherlands =

Fiuke (Nederland} B.V.
Gasthuisring 14

PO, Box 115

3000 AC THburg

The Netherlands

Tel {13) 352455, TLX: (B44} 52883

New Zealand @

Mclean irformation Technology, Ltd.
459 Khyber Pass Road, Newmarkest
P.O. Box 9484, Newmarket

Auckiand 1, New Zealand

Teb: (9} 501-801 TEX: (791) NZ21570

McLean information Technofogy, Ltd.
£.0O. Box 496

Wellington, New Zealand

Tel {4) 851-450 or 844-424

Norway B

Morgenstierne & Co A/S
Kongheligate 3

P.O. Box 8688 - Rodelokka

Osio 8, Norway

Teb (2) 356110, TLX: {858) 71718

Oman &

Orl Telecommunications
£.0. Box 889

Muscat

Sultanate of Oman

Tek 703862, TLX: (926) 3148

Pakisian &

International Operations {PAK}, Lid.
505 Muhammadi House

.1, Chundrigar Roact

P.0O. Box 5323, Karachi, Pakistan
Tel: {21) 221127, TLX: (852} 24404
Paru @

Importaciones y Representaciones
Elactronicas S.A.

Avda. Franklin D. Roosevelt 105
Lima 1, Peru

Tel: {14} 28-8650, TLX: {384} 25863

Phillppines, Republic of @

Spark Radio & Elestronios, Int.

452 Shaw Boulevard

Mandaiuyong, Metro Manila

Repubfic of Philippines

Tel (2) 775192, TUX: (722 or 732) 27901

Polang o

Amtest Assoclates, Lid.

Clarence House

31 Clarence Street

Staines, Middiesex TW18 45Y
England

Tel: {784) 63585, TLX: {851} 828855

Portugat 8

Decada Especiral

Equipamentos de Electronica

Av. Bombeiros Voluntarios

Lote 1028, Mirafiores/Aiges

1485 Lisbon, Portugal

Tel {1} 2103420, TLX: {832} 15515

www.valuetronics.com

Gatar &

Technology Organization
P.O. Box 5548

Doha, Qatar

Tel: 321431, TLX: {057) 4881

Rumanla &

Amtest Associates, Ltd,

Clarence House

31 Ciatence Strest

Stalnes, Middiesex TW18 48Y
Engiand

Tel (7B4) 63555, TL.X: (851) 928858

Saudi Argbla o

Electronic Equipment Marksting Co.
P.0O. Box 3750

Riyadh, Saudi Arabia

Tel (13 477-1550, TLX: {928) 201120

Singapore, Republic of o

Rank O'Connor's Singapore (PTE) Ltd.
CGonnoy House

98 Pasir Panjang Road

Singapore (511

Republic of Singapore

Tel: 637944, TLX: (786} R821023

South Africa @

Fiuke S.A. (Pty} Lid.

Wynberg Park

777 Andries Street

Wynberg, South Africa

Tek {11} 788-3170, TLX: (960} 424328

Spain &

ESSA

Equipos y Sistemas S.A.
G/Apoleonio Morales, 13-8

Madrid 18, Spain

el {1) 458-0150, TLX: (831} 42858

Sri Lanka o

Computerlink Data Systems, Ltd.
284 Union Place

Cotombo, 2. Sti Lanka

Tel 11} 28641/2, TLX: {954) 21321

Sweden B

Telainstrument AB
Maiteshoimsvagen 138

P.O. Box 4480

162 04 Vallingby 4

Sweden

Tel: (8) 380370, TLX: {864} 15770

Switzerand &

Trace Electronic AG
Jenatschstrasse 1

8002 Zurich

Switzeriand

Tel: (1} 2071-0711, TLX: (845) 815570

Syria ®

Mabek {Electronic Division)
P.O. Box 4238

Damascus, Syria

Taiwan @

Schmidt Eiectronics Corp.

6th Floor Cathay Min-Sheng
Commercial Building,

344 Min-Sheng East Aoad

Taipet 104, Talwen

Tel: (2) 501-3488, TLX: (785) 10548

Thaiiand =

Measuratronix Litd.

2102/63 Ramkamhaeng Road
Bangkok 10240

Thailand

Tek (2) 378-2516, TL.X: (TBB) 81143

Furdsia 8

Seiep SARL.

&, Rue de Sparte

Tunls - 1080 RP

Tunlsia

Tel: {1} 248063, TLX: (934} 13030

Furkey ®

Erkman Eiektronlk Atetler

Ticaret Angnim Sirketi

Necatiby Cad 82/3

Karakoy, Istanbud, Turkey

Teb. (1) 4415481, TLX: (821) 24399

United Arab Emirales 8
Ai-Sgnani Con, Trad. Est,
2.0, Box 7187
Apu-Dhabl, UAE.

Tel {2) B21370 or 821371
TLX: {958) 23066

Haris Al-Afag, Lid.

P.O. Box 545

Sharjah, UAE

Tel {8) 350120, TLX: (958) 88540

Uruguay ¢

Goasin Uruguaya S.A.

Libertad 2528

Casilla de Corres 1400
Montevideo, Uruguay

Tel: (2) 7890156, TLX: {398} 6445

USSR 8

Arntest Associates, Lid.

Clarence House

31 Clarence Street

Staines, Middiesex TW18 48Y
England

Tel: {784) 635585, TLX: {851} 928855

Venezueia @

Coasin C.A.

Calle 8§ Con Calle 4, Edif Edinurbi
Apartado de Corrgos NR-70.136
tos Ruices

Caracas 1070-A, Venezueia

Tel: (2) 238-0067: TLX: {306} 21027

Yugoslavia =

Amiest Associates, Ltd.

Clarence House

31 Clarence Street

Staines, Middiesex TW18 48Y
England

Tel: (784) 63555, TLX: {851} 928855

W Supphlied and Supported by —

Fluke {Holland) 8.V,

P.O. Box 5063, 5004 EB Tilburg
Zevenheuvelenweg 53, 5048 AN Titburg
The Netherdands
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INTRODUCTION

This section of the manual contains information
necessary to backdate the manual to conform with earlier
pcb configurations. To identify the configuration of the
peb’s, refer to the revision letter (marked in ink) on the
component side of each peb assembly. Table | definesthe
revision levels documentated in this manual.

NEWER INSTRUMENTS
Changes and improvements made to the instrument are

www.valuetronics.com
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Section 7A
Manual Change Information

identified by incrementing the revision letter marked on
the affected pcb assembly. These changes are documented
on a supplemental change/errata sheet which, when
applicable, is ingerted at the front of the manual,

CLDER INSTRUMENTS
To backdate this manual to conform with earlier revision
levels, perform the changes indicated in Table 1,
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Table 7A-1. Manual Status and Backdaling information

Ref

Eluke * To adapt manual to earlier rev configurations perform changes

O?iron Assembly part | in desending order {by rno.}, ending with change under desired rev letter
o Name No. |[—falslc|ofe[rls[n]ae]cmn]e

A Front Panel Display PCB Assy (638410 | @ @ @ |@ @& |& X

A2 Mother Board PCB Assy 630385 1 @ B @& X

A3 Isotator PCB Assy 486415 |® @@ | @ & & X

Ad Power Supply PCB Assy 639526 @ i@ @ & @ & X

Power Supply Interconnect

A5 PCB Assy 645960 | X

AS Controller PCB Assy 638544 @ @ @ & | ® XK

AT Front/Rear Switch PCB Assy |735167 |® (@@ | @ @ (&8 |X

DC Signal Conditioner
646307 @ |® | @ &

A8 PCB Assy ® ®X

A8 | Active Filter PCB Assy 3BR6 e e eleie s sl X

A10A1 | A/D Analog PCB Assy 383084 (@ |0 % @ |G| e & ¢ 2 e & S X
A10A2 | A/D Digital PCB Assy 383760 | |8 @ S S @8] X

AT1A1 | Attenuator PCB Assy G56272 @ | X

A11A2 | Amplifier PCB Assy 656280 | @& & |®|® &9 X

* X = The PCB ravision levels documented in this manual,
® = These ravision letters were never used in the instrument,
—= No revision letter on the PCE.

7A-2
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Appendix 7B
Software Calibration

7B-1. INTRODUCTION

The 8505A and 8506A use a nonvolatile, read/write memory for microprocessor-
controlled calibration of each range in each function. The Calibration Memory s a
standard part of the Controller module with these multimeters, Extended intervals
between hardware calibration are possible. The scale factor for each range can be
calibrated using any reference input value from 60% of range to full scale. The following
paragraphs first discuss the general procedure used in software calibration, then detail the
procedure used for each function.

CAUTION

interrsption of input power could affect Callbration Memory entries when the
multimeter is In Calibration mode. Do not oycle input power to the mullimeter
when Calibration mode is activaied. i power is ON, locally verify that the
AVG/{CAL) annunclator Is not flashing or remotely verily that Calibration
mode is off {G5 response = §) before cycling power to OFF. i power Is OFF,
verify that the rear panel Calibralion switch is off before cycling power to ON.

Software calibration entails a combination of zero offset and gain corrections. The
Calibration mode must be activated when making calibration entries from either a local
or remote location. This mode can only be entered by accessing the Calibration switch on
the multimeter rear panel. The calibration sticker must be removed and the slide switch
positioned to ON when the multimeter is in local (front panel) control. The front panel
AVG/{CAL} annunciator flashes to denote activation of Calibration mode. Zero
correction values can then be entered for each range in de voltage (VDC) and resistance
(OHMS) functions only. Gain correction factors can be stored for each range in each
function by applying a reference input and entering a numeric string representing that
reference value. The multimeter then computes the gain correction factor necessary to
read the reference value. Depending on the function being calibrated, gain corrections are
made once or twice for each range. A number representing the calibration date or
identifying the multimeter can also be entered when the Calibration mode is activated.

The zero offset correction values are applied to the reading whenever the Zero mode is on
{ZERO annunciator lit). The gain correction factors are applied to the reading as soon as
they are entered and continue to be applied whether Calibration mode is on or off.

NOTE
In Calibration mode, the multimeter uses the “permanent” zero offset

corrections stored in Calibration Memory; it does not use the “temporary
zeros” that can be stored when Calibration mode is off.

Locally, application of zero correction values can be interrupted by turning the Zero
mode off. Remotely, both zero correction values and gain correction factors can be
inhibited or enabled with the following commands:
7B-1

www.valuetronics.com



8505A/8508A

1. M :inhibit gain correction factors
2. M 0 enable gain correction factors
3. M I:inhibit zero values

4, M 2 :enable zero values

The multimeter may be interrogated from local or remote locations (Calibration mode on
or off) for recall of zero values (VDC or OHMS) or the calibration date {multimeter
identification} number. The last uncorrected reading can also be recalled from the front
panel at any time. Remotely, uncorrected readings can be verified by sending a
calibration facter inhibit command (M) and commanding a new reading.

Software calibration offers numerous benefits. Physical access to the multimeter is not
necessary: no cover need be removed. Uncertainties due to internal temperature
differentials and thermal equilibrium can thereby be eliminated. The procedure also
proves convenient where the multimeter is stacked or mounted in arack. The multimeter
does not need to be removed from the system during software calibration: the procedure
can be accomplished from local (front panel) or remote locations.

When the multimeter is in Calibration mode {AVG/(CAL)} annunciator flashes) the
following special conditions should be noted:

1. Locally, the multimeter display is altered to provide 7-1/2 digits on the 10V dc
volts range and 6-1/2 digits on all other ranges and functions. Qverrange indications
(flashing- H’s) are not available. On the 8506A only, underrange indications
(flashing L's} are not available.

CAUTION

Do not disabile latching errors during muitimeter calibration. The latching error
disable feature is useful during troubleshooting {when normaily disallowed
module conflgurations may be necessary). Since lelching errors may also
identify an over voltage condliton {(as with local Error 4 or remote error 14},
ciscretion must be used.

2. Averaging mode is locked cut (Calibration and Averaging modes are mutuvally
exclusive). However, the AVG button can be pushed locally to disable iatching error
conditions. Pushing AVG a second time enables latching errors once again.

3. All mathematic operations (Offset, Scaling, External Reference} and special
operations (Limits, Peaks) are disabled.

78-2. DESCRIPTION

The function being calibrated determines the calibration corrections that are available,
Applicable correction points are summarized in Table I. DC voltage (VDC) uses all three
possible correction points (zero, positive, negative) and is used as an example in the
following discussion. Refer to Figure I and Table 1. The dc voltage function requires that
a zero correction and negative and positive gain corrections be made. Software
algorithms (Y=MX + C} are used to perform these corrections, The constant C
represents the zero correction value. This value can be stored on any range in the de
voltage (VDC) or resistance (OHMS) function. The constant M is computed by the
rultimeter, This computation is made by dividing the actualreference input{entered asa
numeric) by the measured reference input {the uncorrected reading). Separate
computations are made for negative and positive inputs,

7B-2
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Table 1. Calibration Polnis

8505A/8506A

CALIBRATION POINTS
FUNCTION Zero Positive Negative Specified
Corrections Gain Gain Frequencles
8505A Software Calibration
DC Volts (VDC or V) X X X
DC Amps {ADC or i} X X
Ohms (OHMS or Z) X X
AC Volts
Averaging
Option -01
(VAGC or VA) X
Trug-RMS
Option 08A
(VAC or VA) X
{(VAC+HVDC or C) X
AC Amps (AAC or LA) X
8506A Software Calibration
DC Voits (VDC or V) X X X
DC Amps (ADC or 1) X X
Ohms (OHMS or Z) X X
AC Volts
(HI ACCUR or VA2) X
{HI ACCUR+VDC X
or C2)

For example, assume that the 1V dc range is being calibrated from the front panel. VDC
zero (point A in Figure 1) is first performed with the multimeter input shorted to define
the offset constant C. The positive gain correction constant M is then defined using any
reference value from 600 mV (60% of range) to 2V (full scale). A value of 1.9V (point Bin
Figure 1) is selected in this case to minimize percentage of reading error and avoid
saturation of the A/D Converter. Without correction, the multimeter reads 1.987250V.
The correction constant M is therefore computed as:

1.9V
M=—
1987250V

This linear correction factor is now applied to any input between ¢ and +2V. Errors due
to polarity reversals can be eliminated by storing a separate correction factor using a
negative voltage. A procedure identical to that used with a positive reference input yields
a linear gain correction that is applied to all inputs between -2V and 0.

7B-3
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Figure 1. DC Yoitage Calibration

Gain correction points for each function and range can be ascertained using Tables | and
2. For calibration of ac voltage, separate sets of correction points are used for the 8505A
and the 8506A. A list of reference sources sufficiently accurate to calibrate the
multimeters is presented in Table 3. Reference source connections are described in
Section 4 (standard functions) and Section 6 (optional functions).

NOTE

The accuracy of the calibration correction factor reflects the accuracy of the
reference source. To maintain accuracy, use only the sources listed in Table 3
or calibrated sources of equal or better accuracy.

7B-3. LOCAL (FRONT PANEL) CALIBRATION

Local calibration is carried out using several of the push buttons on the front panel. If
necessary, refer to Section 2 of the appropriate Instruction Manual for a review of push
button operation.

7B-4. Equipment Configurations

Front panel calibration can be made using zero or reference value connections either at
the front panel terminals or through the rear input connector. Connections are described
in Section 2 of the appropriate Instruction Manual. The following general considerations
should be noted:

I. When using the front panel terminals, the three input selectors must be
positioned as follows:

a. Guard Selector: in or out, as required.

78-4
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Table 2. Gain Correction Parameters

RANGE RECOMMENDED MENIRAUM MAXHAUM
DC Volts W00 my 18¢ my 80 mv 200 mv
1V 1.9V 0.6V 2V
oV 19V v 20V
100 120V 80V 128Y
1000V 1000V 800V 1200V
Ohms 10 ohms 20 ohms 68 chms 20 ohms
100 ohms 200 ohms 60 ohms 200 ohms
1 kohms 2 kohms 600 ohms 2 kohms
10 kohms 20 kohms 6 kohms 25 kohms
100 kohms 200 kohms 60 kohms 250 kohms
1 Mohm 2 Mohms 600 kohms 4.1 Mohms
10 Mohms 20 Mohms 8 Mohms 35 Mohms
100 Mohms 100 Mohms 80 Mohms 265 Mohms
BC Amps 100 pA 190 pA 80 uA 250 pA
1 mA 1.8 mA 800 uA 2 mA
10 mA 10 mA B mA 16 mA
100 mA 100 mA 80 mA 128 mA
1A 1.0A 600 mA 1.28A.
AC Amps {1) 100 uA 200 pA 60 pA 312.5 uA
{B505A) 1 mA 2.0 mA 800 pA 2.5 mA
10 mA 19 mA 6 mA 20 mA
100 mA 150 mA 80 mA 160 mA
1A 1.0A 600 mA 1.28A
AC Volis (2) 1Y 2y 600 mV 2.5V
(8505A) 10V 19V 8Y 20V
100V 100V 80V 160V
1000V 900V 600V 1000V
AC Volts {3) 100 mV 120 mv 60 mv 125 mV
{B508A) 300 mVY 380 mv 180 mV 400 mV
1Y 1.2V 800 mV 1.25V
3V 3.9v 1.8V 4V
10V 2y gv 12.5V
30V 35V 18V 40V
100V 120V 60V 125V
500V 500V 300V 600V
Notes:

1. Gain correction entered at 1 kHz. Actual value must be verified at source output.

2. Gain correction entered at 1 kHz, checked at 10 kHz, 50 kHz, 100 kMz (Averaging
Converter Option -01) or at 100 kHz, 500 kHz, 1 MHz {True-RMS Converter Option

-08A).

Gain correction entered at 1 kHz, checked at 10 kiHz and 100 kHz.

www.valuetronics.com
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Table 3. Reference Sources

MEINIMUM USE RECOMMENDED
NOMENCLATURE SPECIFICATIONS EQUIPMENT
DC Voltage
DC Source High Short-Term Fluke Model 335A

Null Detector

Kelvin-Variay Divider

Standard Cell
Enclosure

Stability (0-1100V)

106 pV Full-Scale
Resolution

Linearity =1 ppm of input

Guitdline 91

Fiuke Model 335A

Fiuke Modei-750A

Guildiine 8152(R)

AC Voltage (8505A)

AC Calibration
System

0-1000V ac
Accuracy:
1 kHz: .02%
10 kiHz: .02%
50 kHz: .05%
100 kHz-1 MHz: .33%

Fiuke Mode! 52004
with Fiuke Model
5215A or 5205A

(refer to Section 4 for 8506A specifications, setup)
k 5,

Ohms
Standard 20 ohm: 30 ppm ESI SR-1010
Resistors 200 ohm - 20 Mohm; ESI SR-1050
50 ppm
200 Mohm: 100 ppm
DC Current

DO Current Accuracy +.02% Fluke Model 382A
Caiibrator

200 kohm Resistor

Accuracy +.01%

AC Current
AC Current Verification Fluke Model 5100
Calibrator Dependent

b. Ohms Selector: In (4T) for Chms Zero and Ohms gain corrections (8505A
and 8506A) and for VAC corrections (8506 A only), The Guard Selector can be in
or out for other calibration connections at the front panel terminals,

c. Rear Input Selector: out.

2. When the rear input connector is being used, the Guard Selector and the Ohms
Selector have no affect. The Rear Input Selector must be pushed in. Rear inputs are
dedicated to a four terminal configuration. Four terminal connections must be used
for Ohms Zero and Ohms gain corrections (8505A and 8506A) and for VAC
corrections (8506A).

78-6

www.valuetronics.com



8505A/B506A

78-5. Zero Corrections

Zero corrections require activation of the Calibration mode (slide rear panel Calibration
switch to on). Zere corrections can then be made separately for each range (without
affecting values for other ranges) in de volts and ohms functions. Each zero value stored is
applied to subsequent readings in the selected range and function only. These values are
stored permanently in Calibration Memory and can only be changed by storing new
entries when Calibration mode is on.

Software calibration does not use the “temporary” zeros which can be stored during
normal operation (with Caiibration mode off). The femporary zeros are stored in a
separate memory, and do not affect the “permanent” calibration zero values stored in
Calibration Memory, The temporary zeros are used to correct for de drift between
calibrations.

The muitimeter applies the zero values to the muitimeter’s readings as follows:

i. If Calibration mode is on, the multimeter applies the permanent values stored
in Calibration Memory during software calibration.

2. I Calibration mode is off, the multimeter uses the permanent zeros, supple-
mented by any temporary zeros stored with the ZERO button during normal

operation.

‘ NOTE
The temporary zero values are always reset to Owhen the multimeter is reset or turned
aoff.

When storing permanent zeros during calibration of the V DC function, the INPUT HI
and INPUT LO terminals must be shorted with a high-quality, low-thermal shorting bar.
When storing permanent zeros during calibration of the OHMS function, the four-wire
configuration should be selected and the INPUT HI, INPUT LO, SENSE HI, and
SENSE LO terminals shorted with a high-quality, low-thermal, four-terminal shorting
bar. Shorting the test leads does not provide adequate connection for calibration.

7B-6. Gain Corrections

Corrections at reference input points require activation of the Calibration mode (slide
rear panel Calibration switch to on). A reference input can be made at any point from
60% of range to full scale. Reference input parameters for each function are defined in
Table 2. It is recommended that reference inputs near the full scale point be used to
minimize reading errors. Reference sources are defined in Table 3. Reference source
connections for standard functions (dc volts with the 85054, dc volts and ac volts with the
8506A) are described in Section 4. Source connections for optional functions are
described in Section 6. The following procedure is used for each range:

1. Manually select the range to be calibrated (push the up range or down range
button).

2. Apply the reference value either to the front panel INPUT Hl and LO terminals
or through the rear panel input connector.

3. Allow the multimeter to take one reading.

4. Using the front panel push buttons, store the reference value defined by the
source. For example, for a reference of 1.9V dc on the 1V dcrange, pushSTORE 1.
9 (CAL COR).

78-7
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5. The multimeter computes the gain correction factor necessary to display the
stored source value. This factor Is then automatically applied to all subsequent
readings in this function and range.

6. Verify proper entry of the reference value by allowing the multimeter to take a
reading. This reading should be the actual reference value (accuracy specifications
for the multimeter function and range).

7. Repeat steps | through 6 for each range,

7B-7. Calibration Date {(Mullimeter identification)

Up to six integers signifying the calibration date or identifying the muitimeter can also be
entered from the front panel. If the calibration date is being entered, the {irst two digits
could represent the year, the third and fourth digits could define the month, and the fifth
and sixth digits could represent the month. For example, January [, 1983 is entered as
STORES30101(CALDATE). Alternately, an instrument identification number of 242
is entered as STORE 24 2(CAL DATE). Only integers may beentered: if a decimal point
or exponent is used, an Error C condition is set. The multimeter can store only one set of
six integers at a time.

78-8. Recall Operations

The last uncorrected reading and the calibration date (or instrument identifying) number
can be recalied for display at any time (Calibration mode on or off). If the Calibration
mode is on {AVG/(CAL) annunciator flashes), the sequences used to recall the
uncorrected reading and the number are, respectively:

RECALL (CAL COR)
RECALL (CAL DATE)

If the multimeter is not in the Calibration mode (AVG/(CAL) annunciator not flashing),
the following sequences must be used:

RECALL LO (CAL COR)
RECALL LO (CAL DATE)

Zerc values for the function selected {(VDC or OHMS) can be recalled by pushing:

RECALL ZERQ VDC/OHMS

This operation can be repeated for each range and does not affect either the stored zero
value(s) or the zere mode status. If the multimeter is in VDC or OHMSE, the zero value for
the range and function selected is recalled. If the multimeter is not in VD Cor OHMS, an
Error O condition is set.

The zero value recalled may be either of the following:

1. if Calibration mode is off, the value recalied is a temporary zero. { Temporary
zeros are stored values with the ZERO VDC/OHMS button when Calibration
mode is off.) Temporary zero values are reset to zero when the multimeter is reset or
turned off.

7B-8
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2. If Calibration mode 1s on, the zero value recalled is always that stored in
Calibration Memory.

78-8. Error Conditions

The multimeter employs both momentary and latching errors. Once a momentary error
automatically clears, further multimeter operation is not impaired. A latching error does
not automatically clear and does impede further multimeter operation until the cause for
the error has been corrected. Latching errors include Error, Error 2, Error 3, Error 4,
Error 5, Error 9, and Error E. Latching errors are normaily enabled, but are afforded
spectal treatment when the Calibration mode is on. The following rules then apply:

CAUTION

Do not disable latching errors during multimeter calibration. The latching error
disable feature is useful during troubleshooting {when normaily disallowed
module configurations may be necessary). Since latching errors may also
identify an over voliage condition (as with local Error 4 or remote error 14),
discretion must be used,

1. Latching errors are automatically enabled whenever Calibration mode is
enabled or disabled with the rear panel Calibration Switch.

2. H Calibration mode is on, latching errors can be disabled by pushing the AVG
button. The display should respond with “Err. oFF”, indicating latching errors
have been disabled. (i a latching error exists when this procedure is performed, the
display will instead indicate an error message. In this case, pressing any function
button will clear the error message.) Pressing AVG in Calibration mode does not
enable the Average mode; the Average mode is mutually exclusive with Calibration
mode.

3. With Calibration mode still on, latching errors are re-enabled and normal
Calibration mode operation is restored when the AVG button is pushed again. If a
latching error condition exists at this time, the error message is displayed. If no
latching error exists, the multimeter front panel display responds with (Err. on).

The front panel display identifies numerous potential error conditions. A full description
of error conditions is presented in Section 2 of the appropriate Instruction Manual. The
following list identifies error conditions specifically applicable to front panel calibration
procedures.

1. Error 0: Store 0 error: _
A zero STORE or RECALL has been attempted in an unallowed function. Zero
corrections can only be made in VDC or OHMS.

2. Error 1: Store during overrange;

The STORE (CAL COR) sequence has been performed when the previously taken
reading was overrange. This reading cannot be used in the multimeter’s gain
correction computation. The applied source value must be revised immediately to
fall within the limits defined in Table 2. Damage to the multimeter could otherwise
result, In any event, Error | signifies that the gain correction factor has not been
stored. With a legal value applied to the multimeter, the numerics representing that
value must be entered again with the STORE (CAL COR) sequence.

3. Error b; Not allowed in Calibration mode;

An unallowed push button sequence has been attempted in the Calibration mode.
Use the correct sequence once the display has cleared.

www.valuetronics.com
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4. Error C: Invalid push button sequence:
This error can occur under the following conditions:

a. Numerics representing a value less than 609 of range or more than full scale
have been entered during the STORE (CAL COR) sequence. Select a new value
and repeat this sequence.

b. The wrong sequence has been used to clear all Calibration Memory entries
when the Calibration mode is activated.

c. Error C also occurs when attempting to clear all Calibration Memory entries
when not in Calibration mode.

5. Error d: Calibration Memory is faulty or not installed,

6. Error F: Calibration Memory check sum error:

This error condition may occur when power is applied, when storing into
Calibration Memory, or during a recall operation. It may be caused by an
inadgvertent cycling of input power when the multimeter is in the Calibration mode.
Reset the multimeter. If Error F remains, it may be necessary to first clear, and then
reenter, all correction factors, zero values, and the calibration date {or instrument
identification number). If Error F recurs during either the clearing procedure or a
subsequent programming attempt, the Calibration Memory may be faulty.

NOTE

If an error condition identifies a faulty Calibration Memory chip, refer to
Calibration Memory Replacement in Section 4. If a new Calibration Memory
is installed, the comprehensive clearing procedure should first be performed,
Jfollowed by re-programming of all desired entries.

7. Error H: Ohms input error:

This error can be caused by an open input during OHMS measurements, a bad
protection fuse, or a polarity reversal in connections for four-terminal ohms
measurements.

8. Error 4: Excessive voltage present at inpuis (OHMS, ADC, AAC):
An mmproper input level has been used for chms or resistance calibration. The
appropriate function must be re-selected, and the input level must be revised,

9. Error E: Invalid module configuration:

A Calibration Memory module may be installed. The B505A and 8506A donotusea
separate module for calibration memory entries {calibration memory is a standard
part of the Controller module). If a Calibration Memory module is installed, it must
be removed. This error may also identify an illegal ac converter configuration. For
the 8505A, only one ac converter (-1 Option or -09A Option) is allowed, For the
8506A, only the Thermal True-RMS Converter is allowed. Additional ac converters
must be removed.

78-10. Clear Operations
Calibration correction entries can also be removed or replaced from the front panel, The
following procedures are available:

1. Applied zero correction values can be altered from the front panel as follows:

a. Temporary zero corrections (which are only used while Calibration mode is
off) can be reset to 0 by pressing RESET or by cycling power off and on again (be
sure that Calibration mode is off). This does not affect the values stored in
Calibration Memory. '
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NOTE

When Calibration mode is off, application of temporary zero corrections can
be disabled by toggling the ZERO annunciator off with the ZERO
VDC]OHMS push bution. The zerosin Calibration Memory are still applied.

When Calibration mode is on, application of all zero corrections can be
disabled by toggling the ZERO annunciator off with the ZEROVDC/OHMS
push button.

b. New zero values can be entered by {irst connecting a high-quality, low-
thermal, shorting bar across the input terminals and then pressing the ZERO
VDC/OHMS button so that the ZERQ annunciator turns on. If Calibration
mode is on, this procedure stores a non-volatile (“permanent™) zero value in
Calibration Memory for the function and range presently selected. When
Calibration mode is off, this procedure stores a temporary zero value for the
selected range and all higher ranges. The temporary values do not affect
Calibration Memory. This procedure is allowed only in V DC and OHMS.

2. Since only one or two gain correction factors are allowed per range (depending
on the function), storing a new correction factor automatically replaces any
previously stored correction factor. For those functions requiring two gain
corrections per range (VDC and ADC), this operation must be performed twice
(once for positive, once for negative) to ensure new correction factors for the full
range of possible inputs.

NOTE

If hardware calibration is necessary, software calibrarion entries must first be
cleared. The extent of hardware calibration determines the clearing operation
required. If all functions are to be hardware calibrated, the procedure in step
(4.) must be used. If select functions only are to be hardware calibrated,
respective gain correction faciors must be cleared with the procedure in step
(3.), and zero factors must be disabled where appropriate.

3. Gain correction factors can be erased by using the STORE (CAL COR)
sequence (without numerics) once for each range in each function. Using STORE
(CAL COR) once clears both positive and negative gain corrections for the selected
range in VDC or ADC.

4. Calibration memory factors for all ranges and functions, zero correction values
for all VDC and OHMS ranges, and the calibration date (or instrument identifier)
can also be erased using a single operation. This operation may be necessary if an
Error F condition (check sum error) cannot be cleared with a multimeter reset or if it
is necessary to clear software calibration entries for all functions prior to hardware
calibration. With the multimeter in the Calibration mode, the following procedure
is used:

a. To initialize the clear procedure, push STORE ZERC VDC/OHMS.

b. If the multimeter is not in the Calibration mode, a momentary Error C
condition is set. After a brief pause, the multimeter reverts to the normal display
to signify that no change has been initiated.

c. If the multimeter is in the Calibration mode, the display responds with:
CLEATr?. At this point, the clear operation can be aborted and the existing
correction factors retained by pushing any button other than ZERO
YDBC/OHMS. The multimeter would then respond with a momentaty Error C
display and revert to the normal Calibration mode display.
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CAUTION

1f RESET is pushed during the clearing interval, the clear operation may be
interrupted prior to completion. & check sum (Error F) condition would then be
set. Do not push the RESEY buiton until the final clearing step (d} has been
compieted.

d. If the operation is to be completed (not aborted), all zero correction values,
calibration correction factors, and the calibration date (instrument
identification) number can be cleared by pushing the ZERO VDC/OHMS
buiton a second time. Depending on the extent of Calibration Memory entries,
the clear operation may reguire several seconds. Completion of the clear
operation is verified by the removal of CLEAr?, 2 momentary blanking of the
digit display, and extinguishment of the ZERO annunciator. If manual triggering
is in effect, the display remains blank until the next manual trigger.

7B-i1. REMOTE CALIBRATION

Remote calibration procedures are similar to those used for front panei calibration. The
parameters defined m Tables | and 2 are also used in remote calibration.

7B-12. Equipment Contigurations
Remote calibration can be made using zero or reference value connections either at the
front panel terminais or through the rear input connector. Connections are described in

Section 2 of the appropriate Instruction Manual. The following general considerations
_ should be noted:

I. When using the front panel terminals, the three input selectors must be
positioned as follows:

a. Guard Selector: in or out, as required.

b. Ohms Selector: In (4T) for Ohms Zero and Ohms gain corrections (8505A
and 8506A) and for VAC corrections (8506 A only). The Guard Selector canbein
or out for other calibration connections at the front panel terminals.

¢. Rear Input Selector: out.

2. When the rear input connector is being used, the Guard Selector and the Ohms
Selector have no affect. The Rear Input Selector must be pushed in, Rearinputs are
dedicated to a four terminal configuration. Four terminal connections must be used
for Ohms Zero and Ohms Gain corrections (8505A and 8506A) and for VAC
corrections (8506A only).

7B-13. Local/Remote Control
Remote calibration is carried out using any of the remote interface options available for
the multimeter (IEEE-488, Bit Serial, or Parallel). Remote calibration requires that the

multimeter be placed in local control prior to enabling the Calibration mode. Referto the
following local/ remote control guidelines:

I. To select local control:

a. From the front panel: push the LCL/RMT button and verify that the
REMOTE annunciator is off.

b. From the remote location: send the # character (go to local, lockout remote)
when using the Bit Serial Remote Interface (Option -06) or the Paraliel Remote
Interface (Option -07). With the IEEE-488 Remote Interface (Option -05), send a
Go-to-Local (GTL) command.

2. To select remote conirol:

7B-12
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a. From the front panel push the LCL/RMT button and verify that the
REMOTE annunciator is on {Bit Serial and Parallel Interfaces only). With the
IEEE-488 Interface, remote control cannot be selected from the front panel.

b, From the remote location: With the Bit Serial or Parallel Interface, remote
control can be selected by sending any character that the multimeter recognizes.
However, if local control was originally commanded with the # character, the
front panel LCL/RMT bution must be pushed. With the [EEE-488 Interface,
remote 18 selected (with REN asserted) by sending an MLA. Some IEEE-
interfaced controilers (such as the Fluke 1720A) automatically supply an MLA
with any transmitied command string.

78-14. Eniry Format

Numeric entry commands are terminated by any subsequent non-numeric character. For
calibration entries, an execution command must be included at the end of the string,
Execution commands are not included in the instructions provided in this discussion but
must be included in practice. The following terminating commands are available:

1. “”is used to execute the command string.

H

2. “7"is used to execute the command string and return a reading.

3. “@” is used to execute the command string, take a reading, and interrupt when
ready.

78-15. Zero Corrections

Storing zero values involves separate commands for the dc voltage and resistance
functions. Calibration mode must be enabled when storing zero correction values during
Software Calibration, With a high-quality, low-thermal shorting bar applied across the
input terminals, the zero value is stored as an offset {in the de¢ voltage function) by first
allowing sufficient thermal voltage settling time, verifying that the multimeter has
returned at least one reading, and then sending the KO command. This operation stores
the last reading as a de voltage zero in the existing range and function. Ohms zero values
are stored using the X1 command.

For the V DC function, the shorting bar must be applied to the INPUT HI and LO
terminals. For the QOHMS function, a four-terminal shorting bar must be connected
between INPUT HY, INPUT LO, SENSE HI, and SENSE LO, and the four-wire
configuration must be selected. (Shorting the test leads does not provide adequate
connection for calibration.)

Remote commands M1 (inhibit all zero values) and M2 (enable all zero values) can be
sent at any time without affecting the stored values.

7B-16. Gain Corrections

The Calibration mode must be activated prior to entering gain correction factors. With
the multimeter in local (front panel) control, the rear panel Calibration switch is
positioned to ON (causing the AVG/{CAL) annunciator to begin flashing).

Gain corrections are initiated remotely with the KNG command. Reference values are the
same as those used for front panel calibration. Source connections for standard functions
{dc volts with the 8505A, de volts and ac volts with the 8506A) are described in Section 4.
Source connections for optional functions are described in Section 6. Remote verification
of Calibration mode status can be made by sending the G5 command. A returned 0
signifies that the Calibration mode is off, and a returned 1 signifies that the Calibration
mode is on.

78-13
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Remote calibration for each range and function is accomplished by first taking a reading
of the reference input and then programming the actual reference value, The
programming step consists of the KNG command, followed by numerics representing the
reference value. The first non-numeric following this entry terminates the numeric entry.
The KNG command is only executed if followed by a terminating character (, 7 or @). The
multimeter now computes and stores the gain correction factor. If the KNG is not
followed by a number, or 1s followed by zero, the gain correction for the range selected is
disabled (none stored).

7B-17. Calibration Date (Multimeter Identification)

The identifying number can be programmed remotely with the KND command. As in
front panel calibration, Calibration mode must first be activated. A maximum of six
digits can be programmed following the KND command. One set of digits can be stored
at a time. Digits could be entered for the day, month, and year of the calibration date.
February 18, 1983 is programmed as K N D 2 | § 8 3. Alternately, an instrument
identification number of 242 is entered as K N D 24 2. Any non-numeric entry following
these digits causes termination of the entry.

The digits programmed with the KND command can be recalled at any time (Calibration
maode on or off) by sending the (G4 command. The response is expanded to six digits with
the inclusion of leading zeros (0 2 188 3,0r 000242 for the examples mentioned above).

7B-18. Recail Operations
Various commands are used to recall calibration entries. The following list identifies
these commands:

1. GO: recall the dc voliage zero value. If the multimeter is in the dc voltage
function, the zero value for the existing range is returned. If some other function is
selected, the zero value for the 160 mV range is returned,

2. G2 : Recall muliimeter configuration and send on next trigger. This recall
command is useful in determining the multimeter type and identification number,
verifying the installed modules prior to a performance test or calibration, and
identifying the cause of an error 24 (illegal module configuration). A 22-character
response identifies the multimeter and its hardware configuration as follows:

a. Characters 1-5: the model number {e.g. 8506A)

b. Characters 6-8: a special number {or blank)

¢. Character %: a colon (2}

d. Characters 10-22: 13 characters identifying the loaded modules.

D : DC Signal Conditioner

: Active Filter

: A/D Converter

: Averaging AC Converter (Option -01)
: Ohms Converter {Option -02A)

: Current Converter (Option -03)

: Not used (always -)

: IEEE-488 Interface (Option -05)

: Bit Serial Interface {Option -06)

: Parallel Interface (Option -07)

: Isolator

: True-RMS Converter {Option -09A)
A : Thermal True-RMS Converter

78-14
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Any module not installed is noted with a (=) in the response. For the 8505A, aresponse of
DFC12----78-- would signify a standard d¢ volts configuration (DFC) with the Isolator
(8) and options for averaging ac (1), ohms(2), and parallel interfacing (7). For the 8506A,
a response of DFC--3-5--8-A would identify a standard dc volts (IDFC) and thermal true-
rms volts (A) configuration with the Isolator (8) and options for d¢ current (3) and 1EEE-
488 interfacing (5).

Notes:

(1) 8505A AC Volts (VA) uses either Averaging (Option -01) or True-RMS
(Option -09A) converter. 8505A AL Amps (IA) uses Current Converter
(Option -03) and either ac converter. If both ac converters are installed with ac
volts or ac amps selected, the True-RMS converter (Option -09A) is used.

(2) 8506A can use either the Ohms Converter (Option -02A) or the Current
Converter (Option -03) - not both,

(3) 8305A and 8506A: only one interface (Option -05, 06, or -07) can be
installed at one time,

3. G4: recall the calibration date or instrument identification number on the next
trigger. A total of six digits is returned - there is no leading zero suppression.

4. G5 recall Calibration mode status. A returned 0 identifies Calibration mode
off, and a returned | identifies Calibration mode on.

5. G6: recall the chms zero value. If the multimeter is in the ohms function, the
zero value for the existing range is returned. If some other function is selected, the
zero value for the 10 ohm range is returned.

6. M: inhibit calibration factors. This command can be used to take a reading with
calibration correction disabled. Once the uncorrected reading has been noted,
calibration correction factors can be enabled by sending the MO command.

7B-19. Error Conditions

Anerror condition is identified by a user-defined response. This response is entered with
the K3 command, foliowed by any combination of up to 15 characters, For example, an
obviously illegal response of 1E20 could be specified to flag an error condition. If an error
exists, this response is returned whenever a reading is attempted. The G1 (get status)
command must then be sent to identify and note the specific error. This command can
only be used once for each error response generated. The following error codes (defined in
the first and second characters of the G | response) may be encountered during remote
calibration;

I. 08 : Command siring error

2. 10:VDC/OHMS Zero error

3. 14 : Excessive voltage present (Ohms or Current function)

This is a latching error condition and necessitates, in sequence, revision of the input

level and re-selection of the appropriate function prior to further calibration.

4. 16 : Numeric display overflow
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5. 23 : The Calibration Memory is faulty or not installed.

6. 24 : Illegal module configuration

A-Calibration Memory module may be installed. The 8505A and 8506A donot use a
separate module for calibration memory entries (calibration memory is a standard
part of the Controller module). Also, the wrong ac converter(s) may be installed.
The 8505A uses either the -01 Option or the -09A Option (not both). The 8506 A uses
only the Thermal True-RMS Converter. Remove any disallowed module.

7. 25 : The Calibration Memory check sum is wrong.

This error condition may occur when applying power, when storing into Calibration
Memory, or when recalling a Calibration Memory entry. It may be caused by an
inadvertent cycling of power when the multimeter is in the Calibration mode. Reset
the multimeter. If error 25 remains, it may be necessary to first clear, and then
reenter, all correction factors, zero values, and the calibration date (or instrument
identification number). If error 25 recurs during the clearing procedure or during
any subsequent programming attempt, the Calibration Memory may be faulty.

NOTE

If an error condition identifies a faulty Calibration Memory chip, refer to
Calibration Memory replacement in Section 4. If a new Calibration Memory is
installed, the comprehensive clearing procedure should first be performed,
followed by re-programming of all desired eritries.

8. 27: Ohms connections are faulty.
Error 27 can occur when an ohms connection is open, a protection fuse is bad, or a
polarity reversal has been made with the four-terminal connection.

7B-20. Clear Operations
The following procedures are available to remove or replace Calibration Memory entries
from the remote location:

1. In the dc volis or chms function, zero correction values can be replaced by
entering new values. Existing values can be inhibited by sending the M1 command
{or enabled with the M2 command).

2. Any Calibration Memory gain correction entry can be replaced by merely
making a new entry. Where multiple gain correction factors are stored (as in dc
volts), separate new factors must be stored (one for positive gain, one for negative
gain). '

3. Gain correction factors for the function selected can be erased by using the K N
G 0 command string once for each range. Using K N G 0 once clears both positive
and negative gain corrections for the selected range in dc volts (V) or dc amps ().

NOTE

If hardware calibration is necessary, software calibration entries must first be
cleared. The extent of hardware calibration determines the clearing operation
required. If all functions are to be hardware calibrated, the procedure in step
(5.) must be used. If select functions only are to be hardware calibrated,
respective gain correction factors must be inhibited with the procedure in step
(3.), and zero values must be disabled where appropriate.
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4. All calibration factors can be inhibited (but not cleared) with the M command.
The M0 command reapplies these factors.

CAUTION

if any Interrupting command is sent Immediately after K4 {and before G1), the
comprehensive clearing operation may be Interrupted prior to completion. A
check sum {error 25) condition would then be set. Do not send any inferrupling
command {(immediate characiers, resef, eic.) belween K4 and G1.

5. If it is necessary to clear all calibration factors {(as in a check sum error 25
condition or prior to hardware calibration of all functions), the K4G1 command
string can be used. Depending on the number of entries being cleared, several
seconds may be necessary to complete this operation. Completion of this
comprehensive clearing operation is verified by return of the status response.

78-21. CALIBRATION PROCEDURES

78-22. DC Voliage

78-23. LOCAL {(FRONT PANEL} PROCEDURE

Front panel dc voltage calibration can be accomplished using reference inputs and
the front panel push buttons. Calibration mode must first be enabled by sliding the
rear pane} Calibration switch to ON (AVG/(CAL) annunciater flashes). Remember
never to cycle input power to the multimeter when the Calibration medeis on. Then
proceed as follows:

1. On the multimeter, select VDC function and 100 mV (manual) range.

2. Apply a good-quality, low-thermal shorting bar between INPUT SENSE HI
and LO terminals. Allow sufficient thermal voltage settling time before proceeding
to the next step.

3. Allow the multimeter to take at least one reading, then push the ZERO
VIDC/OHMS button.

4. Manually select the next higher VDC range, then push ZERO VDC/OHMS
twice. In sequence, repeat this step for each higher VDC range. This procedure
ensures that a discrete zero value is stored for each VDC range.

5. Remove the shorting bar.

6. Refer to Table 2 and select the reference value for the range being calibrated.
Generally, any value between 60% of range and full scale may beselected. However,
values near the full scale point ensure minimum percentage of reading error. Values
too near the full scale point may cause saturation problems in the A/ D Converter.
The values given here (in parentheses) are recommended to both minimize
percentage of reading error and aveid saturation problems.

7. Manually select the 10V range. With the reference value (19.000000V) applied
to INPUT SENSE HI and LO terminals, push:
STORE (numerics of reference value) {CAL COR).

8. The gain correction is automatically applied to the next reading in this range.
Verify proper reference value entry by observing that subsequent readings of the
reference value equal that known value & multimeter accuracy specifications, If
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necessary, recall the uncorrected reading for comparison by using the RECALL
(CAL COR) sequence.

8. Manually select the 100 mV range, apply an appropriate reference value
{190.00000 mV), allow the multimeter to take one reading, push STORE (reference
numerics) (CAL COR) once again, and verify the result. Repeat this procedure in
sequence for each higher VDC range. The following reference values are
recommended:

a. 1V range: 1.9000000Y

b, 10V range: 19.000000V
c. 100V range: 120.00006V
d. . 1000V range: 1000.0000V

10. The following steps store negative gain corrections for each range. Reverse the
input connections to the multimeter,

1. Now return the reference source to the value used for the 10V range
(19.000000V), and manually select the 10V range on the multimeter.

i2. First allow the multimeter to take at least one reading, then push STORE
(reference numerics) (CAL COR). Ignore polarity when entering numerics for the
reference value.

13. The gain correction is automatically applied to the next reading in this range.
Verify proper reference value entry by observing that subsequent readings of the
reference value equal that known value I multimeter accuracy specifications. If
necessary, recall the uncorrected reading for comparison by using the RECALL
(CAL COR) sequence.

14, Manually select the 100 mV range, apply an appropriate reference value
{190.00000 mV), allow the multimeter to take at least one reading, push STORE
(reference numerics) (CAL COR) once again, and verify the result. Using the
preferred reference values mentioned above, repeat this procedure in sequence for
each higher VDC range.

15. Set the reference output to zero, and remove connections between the
reference source and the multimeter.

16. Front panel dc voltage calibration is complete once zero values and positive
and negative gain corrections have been entered for each of the five ranges,

17. If no further calibration is required, disable the Calibration mode by sliding
the rear panel switch to OFF,

7B-24. REMOTE PROCEDURE .

Remote calibration employs the same sequence as that used for local calibration. The
Calibration mode must be enabled when the multimeter is in tocal control (REMOTE
annunciator off). The rear panel Calibration switch can then be positioned to ON {{ront
panel AVG/{CAL)annunciator flashes) and remote control selected. Remember never to
cycle input power to the multimeter when Calibration mode is on, The full calibration
procedure is as follows:
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1. Select the dc volts function (V) and 100 mV (manual) r.ange {RO).

2. Apply a good-quality, low-thermal shorting bar between input SENSE HI and
LO inputs. Allow sufficient thermal voltage settling time before proceeding to the
next step.

3. Allow the multimeter to take at least one reading, then send KO (store last
reading as dc volts zero).

4. Send the next higher dc volis range command, allow the multimeter to return at
least one reading, then send KO0 again. In sequence, repeat this step for each higher
dc volts range (R 1, R2, R3, R4). This procedure ensures that a discrete zero value is
stored for each dec volts range.

5. Remove the shorting bar.

6. Refer tc Table 2 and select the reference value for the range being calibrated.
Generally, any value between 600 of range and full scale may be selected. However,
values near the full scale point ensure minimum percentage of reading error. Values
too near the full scale point may cause saturation problems in the A/ D Converter.
The values given here (in parentheses) are recommended to both minimize
percentage of reading error and avoid saturation problems.

7. Send the R2 command (10 volt range).

8. With the reference value (19.000000V) for the 10V range applied to SENSE HI
and L.O inputs, send the following command:

K N G (numerics of reference value)
9. The gain correction is automaticaily applied to the next reading in this range.

Verify proper reference value entry by observing that subsequent readings of the
reference value equal that known value + multimeter accuracy specifications.

10. Revise the reference source output to the value used for the 100 mV range
(190.00000 mV). Then send the RO command.

{1.  Alow the multimeter to return at least one reading, then send KNG (reference

numerics), and verify the result. Repeat this procedure in sequence for each higher
dc volis range (R |, R2, R3, R4). The following reference values are recommended:

a. IV range (R1} 1.9000000V
b. 10V range (R2): 19.000000V
c. 100V range (R3) 120.00000Y

d. 1000V range (R4): 1000.0000V

12, Now send the R2 command again, and return the reference source to the value
used for the 10V range (19.0060000V).

13, The following steps store negative gain corrections for each range. Reverse the
input connections to the multimeter.
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14, First allow the multimeter to return at least one reading, then send KNG
(reference numerics). Ignore polarity when entering numerics for the reference
value,

15, The gain correction is automatically applied to the next reading in this range.
Verify proper reference value entry by observing that subsequent readings of the
reference value equal that known value 4 multimeter accuracy specifications.

16. Apply a reference value appropriate for the 100 mV range (190.00600 mV),
allow the multimeter to return at least one reading, send KNG (reference numerics),
and verify the result. Using the preferred reference values mentioned above, repeat
this procedure in sequence for each higher de volts range (R1, R2, R3, R4).

17. Set the reference output to zero, and remove connections between the
reference source and the multimeter.

18. Remote dc voltage calibration is complete once zero values and positive and
negative gain corrections have been entered for each of the five ranges.

19. If no further calibration is required, disable the Calibration mode by sliding
the rear panel switch to OFF.

7B-25. AC Volts

AC voltage software calibration involves storing one gain correction factor for each
range. The type of multimeter (8505 A or 8506 A), the variety of ac converter installed, and
the ac volts function selected (ac or ac -+ dc) are all factors that determine the exact
procedure to use. Separate sets of ac volts gain corrections can be stored for the following
configurations:

I. B8505A, Averaging Converter (Option -01) installed, VAT (VA) selected. AC +
DC (C) cannot be selected for use with the Averaging Converter.

2. B505A, True-RMS Converter (Option -094) installed, VAC (VA) selected. If
both the Averaging and True-RMS converters are instalied, selecting VAU (VA)
automatically connects the True-RMS Converter.

3. 8505A, True-RMS Converter {Option -09A) installed, VAC -+ VDC (O)
selected. ~

4. 8506A, Thermal True-RMS Converter installed, VAC HI ACCUR (VA)
selected.,

5. R506A, Thermal True-RMS Converter installed, VAC HI ACCUR + VDC ()
selected.

7B-26. 8505A AC VOLTS

The three possible ac volis configurations for the 8505A each require the same calibration
procedure. First, a | kHz reference signal is applied at a level between 60% of range and
full scale, and the reference level is entered numerically. Second, accuracy is checked at
several higher frequencies. These accuracy checks are made at different sets of frequencies
for the Averaging Converter and the True-RMS Converter.

78-27. Loca! (Front Panel) Procedure
Refer to Table 2 for the allowed range of reference values and Table 3 for reference source
requirements. Calibration mode must first be activated (with the multimeter in local
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control) by sliding the rear panel Calibration switch to ON (AVG/(CAL) annunciator
flashes). Remember never to cycle input power to the multimeter when Calibration mode
is on.

1. Select theac volts function(VAC foreitherac converter, VAC 4+ VDC for True-
RMS Converter only) and the lowest range (I1V manual),

2. Select the appropriate reference value with the aid of Table 2. Recommended
values are as follows:

a. 1Vrange: 2V @ | kHz
b. 10V range: 19V @ ! kHz
100V range: 100V @ 1 kHz
d. 1000V range: 906V @ 1 kHz

o

3. Apply this value to the INPUT SENSE HI and LO terminals and allow the
multimeter to take at least one reading.

4, Now push the following butions:
STORE (reference value numerics){ CAL COR)

5. The multimeter computes the gain correction factor and automatically applies
it to the next reading in this range. Verify proper reference value entry by observing
that subsequent readings of the reference value equal that known value & accuracy
specifications. If necessary, recall the uncorrected reading for comparison by using
the RECALL (CAL COR) sequence.

6. Verify accuracy at higher input frequencies. The required check frequencies
(depending on the type of ac converter} are as follows:

a. Averaging Converter (Option -01), VAC only: 10 kHz, 50 kHz, 100 kHz.

b. True-RMS Converter (Option -09A), VAC or VAC + VDC: 160 kHz, 500
k¥iz, and | MHz.

7. Manually increment the range, apply the appropriate reference value (at 1 kHz),
allow the muitimeter to return at least one reading, and then push STORE
(reference numerics) (CAL COR) once again.

8. Venfy gain correction entry by either observing subsequent readings or using
the RECALL (CAL COR) routine.

9. Verify accuracy at the higher frequencies specified above.
10. Repeat steps 7, 8, and 9 for each higher range (10V, 100V, 1000V),

11. Front panel ac volts calibration is complete once gain corrections have been
entered for each of the five ranges. If required, a maximum of three sets of correction
factors can be stored (one set each for Averaging Converter and VAC, True-RMS
Converter and VAC, True-RMS Converter and VAC + VDC). Just repeat the
entire procedure with the desired function and module, Remember that the True-
RMS Converter is always selected if both ac converters are installed.
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NOTE

If ac converters are improperly interchanged, software calibration is defeated.
The calibration correction factors for each type of ac converter are siored in the
Controller module. Therefore, it is possible to remove either type of ac
converter, replace it with another ac converter of the same type, and retain
software calibration factors. But remember, these factors are unique to the
combination of the originally calibrated ac converrer and this multimeter only.

2. 1If no further calibration is required, disable the Calibration mode by sliding
the rear panel switch to OFF,

7B8-28. Remote Procedure

Remote ac volts calibration can be carried out when the multimeter is in the Calibration
mode. With the multimeter in local control, position the rear panel Calibration switch to
ON. Refer to Table 2 for the allowed range of reference values and Table 3 for reference
source requirements. Remember never to cycle input power to the multimeter when
Calibration mode is on. Then select remote control and continue with the following
procedure: '

. Send the appropriate ac volts command (VA for either ac converter, C for True-
RMS Converter only) and the 'V range command (R1).

2. Select the appropriate reference value with the aid of Table 2. Recommended
values are as follows;

a. 1Vrange (R1): 2V @ | kHz
b. 10V range (R2). 19V @ 1 kHz
¢. 100V range (R3): 100V @ 1 kHz

d. 1000V range (R4): 960V @ I kHz

3. Apply this value to the SENSE HI and LO inputs and allow the multimeter to
return at least one reading.

4. Now send the following commands:

K N G (reference numerics)

3. The multimeter computes the gain correction factor and automatically applies
it to the next reading in this range, Verify proper reference value entry by observing
that subsequent returned readings of the reference value equal that known value +

accuracy specifications.

6. Verify accuracy at higher input frequencies. The required check frequencies
(depending on the type of ac converter) are as follows:

a. Averaging Converter (Option -01), VAC only: 10 kHz, 50 kHz, 100 kHz.

b. True-RMS Converter (Option -09A), VAC or VAC + VDC: 100 kHz, 500
kHz, and 1| MHz.
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7. Send the next higher range command, apply the appropriate reference value (at
I kHz), allow the multimeter to return at least one reading, and then send KNG
(reference numerics) once again.

8. Verify gain correction entry by observing subsequently returned readings.
9. Verify accuracy at the higher frequencies specified above.
10.  Perform steps 7, 8, and 9 for each higher range (R2, R3, R4).

Il. Remote ac volts calibration is complete once gain corrections have been
entered for each of the five ranges. If required, a maximum of three sets of correction
factors can be stored (one set each for Averaging Converter and VAC, True-RMS
Converter and VAC, True-RMS Converter and VAC + VDC). Just repeat the
entire procedure with the desired function and module. Remember that the True-
RMS Converter 1s always selected if both ac converters are installed.

NOTE

If ac converiers are improperly interchanged, software calibration is defeated.
The calibration correction factors for each type of ac converter are stored in the
Controller module. Therefore, it is possible to remove either type of ac
converter, replace it with another ac converter of the same type, and retain
software calibration factors. But remember, these factors are unigque to the
combination of the originally calibrated ac converter and this multimeter only.

12, If no further calibration is required, disable the Calibration mode by sliding
the rear panel switch to OFF.

78-28. 8506A AC VOLTS

The same procedure (1 kHz reference signal applied at a level between 60% or range and
full scale, reference level entered numerically) is used for each range in High Accuracy
mode for the 8506A. Gain corrections stored in High Accuracy mode are subsequently
applied in all ac volts modes (High Accuracy, Enhanced, or Normal). Separate sets of
gain corrections can be stored for VAC (VA2) or VAC and VDC (C2).

78-30. Local (Front Panel) Procedure

Refer to Table 2 for the allowed range of reference values and Table 3 for reference source
requirements. Calibration mode must first be activated (with the multimeter in local
control) by sliding the rear panel Calibration switch to ON (AVG/(CAL) annunciator

flashes). Remember never to cycle input power to the multimeter when Calibration mode
Is on.

. Select the ac volts high accuracy function {(VAC H} ACCUR) and 100 mV
manual range,

2. Select the appropriate reference value with the aid of Table 2. Recommended
values are as follows:

a. 100 mV range: 120 mV @ | kHz
b. 300 mV range: 390 mV @ [ kHz
¢ IV range 1.2V @ | kH»
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d. 3V range: 3.9V @ I kHz

e. 10V range: 12V @ 1 kHz
f. 30V range: 35V @ 1 kHz
g. 100V range: 120V @ [ kHz
h. 500V range: S00V @ 1 kHz

3. Apply this value to the INPUT HI and LO terminals in a four-terminal
configuration. Ensure that the Ohms Selector is pushed in (4T).

4. Allow the multimeter to take at Jeast one reading, then push the following
buttons:

STORE (reference valie numerics) {CAL COR)

5. The multimeter computes the gain correction factor and automatically applies
it to the next reading in this range. Verify proper reference value entry by observing
that subsequent readings of the reference value equal that known value & accuracy
specifications. If necessary, recall the uncorrected reading for comparison by using
the RECALL (CAL COR}) sequence.

6. Verify accuracy at higher input frequencies. The required check frequencies are:
10 kHz and 100 kHz.

7. Manually increment the range, apply the appropriate reference value (at 1 kHz),
allow the multimeter to return at least one reading, and then push STORE
(reference numerics) {(CAL COR) once again.

8. Verify gain correction entry by either observing subsequent readings or using
the RECALL (CAL COR) routine.

9. Verify accuracy at the higher frequencies specified above.
10. Repeatsteps 7, 8, and 9 for each higher range {1V, 3V, 10V, 30V, 100V, 500V).

11. Front panel ac volts calibration is complete once gain corrections have been
entered for cach of the eight ranges. If required, a separate set of correction factors
can be stored for dc coupled ac volts (VAC HI ACCUR -+ VDC). Just repeat the
entire procedure with the new function.

12.  If no further calibration is required, disable the Calibration mode by sliding
the rear panel switch to OFF.

7B-31. Remote Procedure

Remote ac volts calibration can be carried out when the multimeter is in the Calibration
mode. With the multimeter in local control, position the rear panel Calibration switchto
ON. Refer to Table 2 for the allowed range of reference values and Table 2 for reference
source requirements. Remember never to cycle input power to the multimeter when
Calibration mode is on. Then select remote control and continue with the following
procedure:

78-24

www.valuetronics.com



8505A/8506A

I, Send the desired ac volts function command (VA2 for ac coupled, or C2 for d¢
coupled High Accuracy ac volts) and the R0 range command.

2. Select the appropriate reference value with the aid of Table 2. Recommended
values are as follows:

a. 100 mV range (ROY. 120 mV @ 1 kHz
b. 300 mV range (R1): 390 mV @ | kHz
¢. 1V range(R2): 1.2V @ I kHz
d. 3V range (R3) 3.9V @ | kHz

e. 10V range (R4) 12V @ 1 kHz

bty

30V range (R5): 35V @ ! kHz

130V range (R6): 120V @ 1 kHz

o=

k. 500V range (R7): 300V @ | kHz

3. Apply this value to the HI and LO SENSE inputs and allow the multimeter to
return at least one reading.

4. Now send the following commands: K N G (reference numerics).

5. The multimeter computes the gain correction factor and automatically applies
it to the next reading in this range. Verify proper reference value entry by observing
that subsequent returned readings of the reference value equal that known value -+
accuracy specifications.

6. Verify accuracy at higher input frequencies. The required check frequencies are:
10 kHz and 100 kHz.

7. Send the next higher range command, apply the appropriate reference value {at
I kHz}, allow the multimeter to return at least one reading, and then send KNG
(reference numerics) once again.

8. Verify gain correction entry by observing subsequently returned readings.

9. Verify accuracy at the higher frequencies specified above.

10. Perform steps 7, 8, and 9 for cach higher range (R2, R3, R4, RS, R6, R7}.
1. Remote ac volts calibration is complete once gain corrections have been
entered for each of the eight ranges. If required, a separate set of correction factors

can be stored for dc coupled ac volts (C2). Just repeat the entire procedure with the
new function selected.

12, If no further calibration is required, disable the Calibration mode by sliding
the rear panel switch to OFF.
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7B-32. Resistance

7B-33. LOCAL (FRONT PANEL) PROCEDURE

Front panel OHMS calibration is accomplished using zero corrections and positive gain
corrections for each range. The Calibration mode must be enabled. With the multimeter
in local control, the rear panel Calibration switch is positioned to ON (AVG/(CAL)
annunciator flashes). Remember never to cycle input power to the multimeter when the
Calibration mode is on. The complete calibration procedure is as follows:

1. Apply a good-guality, low-thermal shorting bar to the Hl and LO inputs in a
four wire configuration. If connections are made at the front panel terminals, the
Ohms Selector must be in {4T) and the Guard Selector muust be out {internal guard).

2. Allow sufficient thermal voltage settling time before proceeding to the next
step.

3. Push the OHMS button and manually select the lowest range (10 ohms),

4. Allow the multimeter to take at least one reading. If an Error H condition is
encountered, a multimeter protection fuse may be bad, or the four-terminal
connections may be faulty. In either case, the problem must be corrected before
proceeding with the calibration procedure.

5. Once a reading is properly returned, push the ZERO VDC/OHMS bution.
6. Manually select the next higher OHMS range. Allow the multimeter to take at
least one reading and then push ZERO VDC/OHMS twice. In sequence, repeat this
step for each higher OHMS range. Eight ranges are zeroed in this fashion.

7. Remove the shorting bar.

g0

Manually select the lowest OHMS range (10 ohms) once again.

9. Positive gain corrections are next stored for each OHMS range. Refer to Table
2 and select the reference resistance value for the range being calibrated.
Recommended values are shown (in parentheses) in the following procedure. Also
refer to Table 3 for reference resistance tolerance requirements.

10.  With the reference resistance for the 10 ohm range (20 ohms) applied to the
INPUT HIand LO terminals (four wire configuration), allow the multimeter to take
at least one reading and then push:

STORE (reference numerics) {CAL COR).

1. The gain correction is automatically applied to the next reading in this range.
Verify proper reference value entry by observing that subsequent readings of the
reference value equal that known value * multimeter accuracy specifications. If
necessary, recall the uncorrected reading for comparison by using the RECALL
{CAL COR) sequence.

12. Manually increment the range, apply an appropriate reference resistance
value, allow the multimeter to take at least one reading, and push STORE (reference
numerics) (CAL COR) once again. Repeat this step in sequence for each higher
OHMS range (total of eight). Recommended reference resistance values are as
follows:
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a. 100 ohm range: 200 ohms

b. 1 kohm range: 2 kohms

¢. 10 kohm range: 20 kohms

d. 106 kohm range: 200 kohims
e. 1 Mohm range: 2 Mohms
{10 Mohm range: 20 Mchms

g. 100 Mohm range: 100 Mohms

13. Front panel resistance calibration is complete once zero corrections and
positive gain corrections have been entered for each of the eight ranges.

i4. I no further calibration is required, disable the Calibration mode by sliding
the rear panel switch to OFF,

78-34. REMOTE PROCEDURE

Remote resistance calibration follows the same pattern as that used for front panel
calibration. Calibration mode must be enabled for all calibration procedures. With the
multimeter in local control, position the rear panel Calibration switch to ON
{AVG/(CAL) annunciator on front panel flashes). Remember never to cycle input power
to the multimeter when the Calibration mode is on. Select remote control and use the
following calibration procedure:

i Apply a good-quality, low-thermal shorting bar to the HI and LO inputs in a
four wire configuration. If connections are made at the front panel terminals, the
Ohms Selector must be in (4T) and the Guard Selector must be out (internal guard).
Allow sufficient thermal voliage settling time before proceeding to the next step,

2. Verify that ohms connections are correct and multimeter protection fuses are
good before proceeding. Use the following sequence:

a. Send the G2 command (recall status). Ignore the response.

b.  Send the ochms function command (Z) and the 10 ohm range command (R0).
¢. Trigger a reading. If the error response is returned, send G2 again. Iferror 27
is defined (first two digits of the response), the four terminal connections may be

faulty or a protection fuse may be bad.

d. In either case, correct the problem before proceeding with ohms software
calibration.

3. Once a proper reading has becn returned, send the K| command (store last
reading as chms zero).

4. Send the next higher range command. Allow the multimeter to return at least
one reading, and then send K1 again. In sequence, repeat this step for each higher
OHMS range. Eight ranges are zeroed in this fashion.

5. Remove the shorting bar,
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6. Send the RO (10 chms) command again.

7. Positive gain corrections are next stored for each OHMS range. Refer to Table
2 and select the reference resistance value for the range being calibrated.
Recommended values are shown (in parentheses) in the following procedure. Also
refer to Table 3 for reference resistance tolerance requirements.

8. With the reference resistance for the 10 ohm range (20 ohms) applied to the
INPUT HI and LO terminals (four wire configuration), allow the multimeter to
return at least one reading and then send:

K N G (reference numerics)

9. The gain correction is automatically applied to the next reading in this range.
Verify proper reference value entry by observing that subsequently returned
readings of the reference value equal that known value = multimeter accuracy
specifications.

10. Send the mext higher range command, apply an appropriate reference
resistance value, allow the multimeter to return at least one reading, and send KNG
(reference numerics) once again. Repeat this step in sequence for each higher
OHMS range (total of eight). Recommended reference resistance values are as
follows:

a. 106 ohm range (R1): 200 ohms

b. 1 kohm range (R2): 2 kohms

c. 10 kohm range (R3): 20 kohms

d. 100 kohm range (R4} 200 kohms
e. 1 Mohm range (R5): 2 Mohms

f. 10 Mohm range (R6): 20 Mohms

g. 100 Mohm range (R7): 100 Mohms

11, Rémote resistance calibration is complete once zero corrections and positive
gain corrections have been entered for each of the eight ranges.

12. If no further calibration is required, disable the Calibration mode by sliding
the rear panel switch to OFF.

7B-35. DC Current

DC current calibration procedures are very similar to the positive and negative gain
corrections used with dc voltage calibration. With the multimeter in local control,
Calibration mode can be enabled by sliding the rear panel Calibration switch to ON
(AVG/{CAL) annunciator flashes). Remember never to cycle input power to the
multimeter when the Calibration mode is on.

7B-36. LOCAL (FRONT PANEL) PROCEDURE
Use the front panel push buttons as follows:

1. Push the ADC button and manually select the lowest (100 uA) dc current range.
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2. Refer to Table 2 and select the reference value for the range being calibrated.
Recommended reference values are mentioned in the following steps. Also refer to
Table 3 for de current reference source requirements.

3. With the reference value for the 100 uA range (190 uA) applied to the INPUT
SCURCE HI and LO terminals, allow the multimeter to take-at least one reading,
then push: .

STORE (numerics of reference value) (CAL COR)

4. The gain correction is automatically applied to the next reading in this range.
Verify proper reference value entry by observing that subsequent readings of the
reference value equal that known value & multimeter accﬂracy specifications. If
necessary, recall the uncorrected reading for comparison by using the RECALL
(CAL COR) sequence,

5. Manually increment the range, apply the appropriate reference value, allow the
multimeter to take at least one reading, and then push STORE (reference numerics)
(CAL COR) once again, Repeat this step in sequence for each higher ADC range.
Recommended reference values are as follows:

a. 1 mA range: 1.9 mA
b, [0 mA range: 16 mA
c. 100 mA range: 100 mA
d. 1A range: 1.0A

6. Return the reference output to the value used for the 160 uA range. Then
manually select the 100 uA range on the multimeter.

7. Reverse the reference output polarity.

8. Repeat steps 3, 4, and 5. Ignore polarity when entering the reference value
numerics.

9. Front panel dc current calibration is complete once positive and negative gain
corrections have been entered for each of the five ranges.

i0. I no further calibration is required, disable the Calibration mode by sliding
the rear panel switch to OFF.,

7B-37. REMOTE PROCEDURE
Remote dc current calibration employs the same sequence as used for local calibration.
Proceed as follows:

I. Select the required function and range by sending: I (for de current) and RO (for
100 uA range),

2. Refer to Table 2 and select an appropriate reference value. Recommended
reference values are shown in the following steps. Also refer to Table 3 for reference
source requirements. Apply the selected reference value for R0 range (190 uA) to
SOURCE HI and LO inputs.

3. Allow the multimeter to return at least one readmg, then send: KNG (numerics
of reference value).
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4. Proper gain correction storage can be verified by comparing subsequently
returned readings to the reference value(s) used =+ multimeter accuracy
specifications.

5. Increment the range by sending the next higher range command (RI, R2, R3,
R4), apply an appropriate reference value, allow the multimeter to return at least
one reading, and send K N G (reference numerics). Repeat this step for each higher
range in the dec current function. Recommended reference values are as follows:

a. | mA range (Ri) 1.9 mA
b. [0 mA range (R2}: 10 mA
c. 100 mA range (R3): 100 mA
d. 1A range (R4): 1.0A

6. Return the reference output to the value used for the RO (100 uA) range. Send
the RO command again to select the 100 uA range on the multimeter.

7. Reverse the reference output polarity.
8. Repeatsteps 3, 4, and 5. Ignore polarity when sending reference value numerics.

9. Remote dc current calibration is complete once positive and negative gain
corrections have been entered for each of the five ranges.

[0. If no further calibration is required, disable the Cahbranon mode by sliding
the rear panel switch to OFF.

7B-38. AC Current

The ac current function is available with the SSOSA but not with the 8506A. Before
software calibration (using either the RMS Converter or the Averaging Converter) is
carried out, the following conditions must be met:

1. The Current Shunts module (Option -03) must be installed.

2. Either the Averaging AC Converter (Option -01) or the True-RMS Converter
(Option 09A) must be installed.

3. With the multimeter in local control, Calibration mode must be enabled by
sliding the rear panel Calibration switch to ON (AVG/(CAL) annunciator flashes).
Remember never to cycle input power to the multimeter when the Calibration mode
is on.

4. AC current function (AAC push button, or remote command ! A) must be
selected.

7B-39. LOCAL (FRONT PANEL) PROCEDURE
Front panel AAC calibration is accomplished using gain correction factors at mid-band
(! kHz} for each range. The following procedure s used;

1. Select the ac current function (AAC) and manually select the 100 uA range.
2. Select the appropriate reference value with the aid of Table 2. The

recommended value for the 100 uA range is 200 uA. Apply this value (verified level
i kHz) to the INPUT SOURCE HI and LO terminals,
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NOTE
The actual reference level must be verified at the source ouiput.

3. Allow the multimeter to take at least one reading. Now push the following
buttons:

STORE (numerics for verified value) (CAL COR)

4. The gain correction is automatically applied to the next reading in this range.
Verify proper reference value entry by observing that subsequent readings of the
reference value equal that known value & applicable accuracy specifications. If
necessary, recall the uncorrected reading for comparison by using the RECALL
{CAL COR) sequence.

3. On the multimeter, select the next higher range.

6. Select a reference value for the next higher multimeter range. Verify this
reference value at the source output. Recommended reference values are as follows:

. I mA range: 20 mA @ | kHz
b. 10 mA range: {9 mA @ 1 kHz
c. 100 mA range: 150 mA @ I kHz
d. 1A range: 1.0A @ I kHz

7. With the verified reference value (at | kHz) applied to the multimeter, allow at
least one reading to be returned.

8. Now push STORE (numerics for verified reference value) (CAL COR) once
again.

9. Repeat steps 5, 6, 7, and 8 for each higher range.

10.  Front panel ac current calibration is complete once gain corrections have been
entered for each of the five ranges.

F1. If no further calibration is required, disable the Calibration mode by sliding
the rear panel switch to OFF.

78-40. REMOTE PROCEDURE
Remote ac current calibration is accomplished using gain correction factors at mid-band
(! kHz) for each range. The following procedure is used:

1. Select the required function and range by sending I A (for ac current) and R 0
{for 100 uA range).

2. Referto Table 2 and select an appropriate reference value. The recommended
value for the 100 uA range (R0)is 200 uA at | kHz. Apply this value (verified level at
! kHz) to the Source Hi and Lo inputs.

NOTE
The actual reference level must be verified at the source output.
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3.  Allow the multimeter to return at least one reading.

4. Now send: K N G (numerics for verified reference level).

5. Proper gain correction storage can be verified by comparing subsequently
returned readings of the reference value to that known value & applicable accuracy
specifications. :

6, Increment the multimeter range by sending the next higher range commarxl.

7. Select a reference value for the next higher multimeter range. Verify this value at
the source output. Recommended reference values are as follows:

a. | mA range (R} 2.0 mA @ ! kHz
b. 10 mA range (R2): 19 mA @ 1 kHz
c. 100 mA range (R3): 150 mA @ | kHz
d. 1A range (R4): 1.0A @ | kHz

8. 'With the verified reference value applied, allow the multimeter to return at least
one reading. '

9. Now send K N G (numerics for verified reference level).
10. Repeat steps 6, 7, 8, and 9 for each of the remaining ac current ranges.

I1. Remote ac current calibration is complete once gain corrections have been
entered for each of the five ranges.

12.  If no further calibration is required, disable the Calibration mode by sliding
the rear panel switch to OFF.

7B-41. SPECIFICATIONS

Use of software calibration allows for extended intervals between hardware calibration.
Software calibration can be performed at any time, as determined by the user’s accuracy
requirements, Specifications attainable with software calibration are defined in Section |
{standard functions) and Section 6 (optional functions). If the multimeter has been
repaired, hardware calibration may be necessary. Once hardware calibration has been
carried out, 24-hour specifications are in effect and immediate software calibration isnot
necessary.
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LiST OF MNEMONICS

AQ-A15
ACK
ACKINT
CPUINT
CPUREADY
CPURESET
Do-D7
DBIN
DLDACK
EXTCOM
EXTINT
FLINE
8xFLINE
FRONT/REAR
1C0-ICT7
ICENABLE
1D0-ID7
INA

INP

INTA
INTCLR
LINEREF
MARKINT
21

g2

ouUT
READY
RESET
RUN
SCANADV
STOP
STSTB
SYNC
SYNCDEXTINT
Vbb

Vce

Vdd

vVgg

Vss

WAIT

WR

Address bus on controller

Acknowledge signal from module
Interrupt generated when moduie does not respond
Interrupt signal for uP

Ready signal for uP

Reset signai

Data bus on controller

Data bus input signal {from uP)

Dealayed version of ACK

Moduie communication signal

Interrupt from module

Shaped line frequency signal

8 times lfine frequency

Front or rear input signal

Moduie address/control bus

Enable modute address signat

Maoduie data bus

Interrupt acknowledge signal in response to EXTINT
I/O status signal

interrupt acknowledge status signai
Clear interrupt signal

Line reference signal, bus input on RT5
interrupt to synchronize to line frequency
One phase of uP clock

Other phase of uP ciock

i/0O status signal

Signal to generate CPUREADY

Reset signal

Exit wait state signal

Scan advance signal, A/D conversion complete
Enter wait state signal

Clock signal to latch uP status

Signal from uP, used to generate STSTRB
Synchronized interrupt from module
-5V supply

+5V supply

+12V supply

-12V supply

Logic common

uP in wait stale signal

Write data signal from uP
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Figure 8-1. A1 Front Pane! Display PCB Assembly
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