RS-232

500 readings per second system speed

Modular construction for configurability

Interface options: |EEE-488, RS-232-C, or Parallel
Measurement options:

AC volts, true-rms or averaging

Resistance

| Current '
Up to 212% overrange

8%-digit resolution ‘

Circuit Card Modules
The basic 8502A measures dc voltage or the ratio of two dc voltages.
0. JRB0 A THERIIA or b

zu:tummt.acvnmoe.Mmmiiowmaqlmlityhmmemal
voltage.
One option is for resistance, one is for current, and two are for ac
voltage — elmerime—ms for sinusoidal or non-sinusoidal waveforms, or
for sinewaves. The current-measuring option is good for
both accmmlmnmo!meacwltawmmm options
must also be installed. All the measurement capabilities may be mcludsd
in one instrument if you wish, except that only the true-rms or the
average-sensing measurement ‘module can be included at one time.

Peaks, Valleys, Limits, Calculations

The 8502A may be operated to store the highest and the lowest values
ina series of measurements for determining deviations, either directly or as

a percentage. Or, where measurements are for testing whether certain
values are within acceptable limits, preset limits may be entered and

stored for . Then, measurements within limits are classified
snmply as PASS. that fall outside of it
either Hl or LO, depmdmg on whether they exceed a high limit or fall below
a low limit. These classmca tions ||| the display whether it is
operated remotely or operat

Measured values maybe multlnhed blya fmor before a numerical value
is dlsplaysd or, uslnq nﬂset both mu tiplied and added (or subtracted)
using the general formula: Y = mx+

(NSN 6625-01-126-3154) 8502A

Specifications

0C Volis
Normal gt
g Fll Scals Resolulon ool
100 mv 312mv 1V >10,000 MO
v 25V 10V >10,000 MQ
10V 220V 100 uV >10,000 MQ
100V 160V 1mv 10MQ
1000V 1200V 10mV. 10MQ
Reading

(Bench Operation)
Fast: 7Y rdgs/s (60 Hz line); 6% rﬂsls (50 Hz line)
Slow: 17 rdgs/s (60 Hz line); 1% rdgs/s (50 Hz line)

Accuracy, 6%-Digit: (% of Rdg + Counts)

st | 900 Tvar | Plus Tomp
Range aetre | Wl e | Cooficiont
2% 2% por o€
100 mv* 0002+4 | 0003+5 | 0.005+8 | 0.0003+05
W 0001+6 | 0002+48 | 0004+9 | 0.0003+
10V 000060r6* [ 0.001+8 | 0.002+9 | 0.0002+0.5
100V 000146 | 0.002+48 | 0004+9 | 0.0003+1
1000V, 0.001+6 | 0002+48 | 0004+9 | 0.0003+05
* Whichever is greater
! 5%-digit accuracy on lowest range
2 18°Cto 0°C and 28°C to 50°C
Normal Mode Noise Rejection
- Programmed 50 iz 60 iz
4 Samples/rtg 1% rige/s VHhrige/s
50 Hz, Fast 60 dB 7548 =
50 Hz, Slow 8548 95 d8 -
60 Az, m 608 = —
60 Hz, Slow 9048 = 10008

Mode Rejection: 100 dB at 60 Hz with 1 kQ unbalance
Overload: 1200V dc or 1400V pk ac, may be applied continuously to any
range wnhout permanent damagy
Common Mﬁh;lzodb dc to 60 Hz, with 100Q unbalance

Ratio [Exhrnll DC Reference]
Measurements of dc or ac voltaae dc or ac current, or resistance is
divided by the measurement of an extemally applied dc voltage and



Digital Multimeter

displayed as a ratio. The measurements are made on two separate isolated
sets of terminals but there should be no more than 20,000 ohms between
the Sense LO terminal and either the HI or LO Reference input terminal.
Input characteristics of the Sense terminals depend on the function
selected. Characteristics of the rear panel Ext Ref input are as follows:

Input Resistance: >10,000 MQ

Max Reference Voltage: 40V dc between Ext Ref HI and LO terminals,
providing neither terminal is greater than 20V relative to the Sense L0 or
0hms Guard terminal

Minimum Ext Reference Voltage: Equal to the input (voltage, current, or
resistance) divided by 10X the range selected or 100 v, whichever is

greater

Ratio reading: <10 times the value of the volts, amps, or ohms range
selected

Normal Mode Noise Rejection: =100 dB for dc and 1X and 2X line frequency
Common Mode Noise Rejection: =75 dB for 1X and 2X line frequency

8502A
Accuracy: ==(% of Rdg + Counts)*

i 90 Daps, 18°C 0 28°C

i TV 1o 500V Rbowe 5000
30 Mz to 50 Hz 05+5 055+5
50 Hz to 10 kHz 005+5 01+5
10 KHz to 40 kHz = 045+5
10 KHz to 50 khz* 01+5 =
50 kHz to 100 kHz 05+5 =

* Slow filter must be used below 400 Hz. For 6%-digit display, muitiply

number of counts by 10
++ On 1-volt range add 7 counts above 10 kHz or 35 counts above 50 kHz
Common Mode Noise Rejection: =120 dB, dc to 60 Hz, with 100Q unbalance

Resistance Option (-02)

Overload: +180V peak, 127V rms relative to Sense LO terminal or Ohms oy Full Scale 5Y2-Digit Current Through
Guard terminal ; o Resolulion Unknown
Accuracy: For reference voltages of 20V to 40V, accuracy is £(A+ B + 10 100 31.250 100 40 10mA
ppm), where A = 10V dc-range accuracy and B = input voltage-, current-, 100Q 25000 1mQ. 10mA
or resistance-range accuracy. For reference voltages less than 20V, 1kQ 2kQ 10mQ 1.25mA
accuracy is (A + B + (200 ppm - | Vref [)) 10 kQ 2k 100 mQ 78 A
. s 100 kQ 256 k 10 9.8 A
Option Specifications o b - o
True-RMS AC Volts Option (-09A) :gomn?n 2352271%%% “Ogg 0-7%‘;‘;‘
R ol Scae i Impodance :
Resolution Accuracy: =£(% of Rdg + Counts) (5%-Digits)
v 2.5V 10V 24 Hours 90 Days 1 Yoar
L o W0 | 1 ug, <too o R BT 201 woit
1000V 1000V 1omv 100 0,003 +20 0,005+ 20 0.01+20
100Q 0,002 +2 0.003 +2 0.006 + 2
Aecuracy: (% of Rdg + % of Full Scale) (5%-Digits) ggg i g&: 2 :
90 Days, 18°C 1o 28°C 0003 +1 0.006+1
Frequency % of +% F§ +% FS 0.003+1 0.006 + 1
Input (AC) (AC + DC) om:l 0.04+1
00 01 =F; 003 0.05+1 0.1+1
10 Hz to 20 Hz 1.0 0.04 006
20 Hz to 50 Hz 05 0012 0.03
50 Hz to 10 kHz 01 0012 0.03
10 kHz to 30 kHz 02 0.04 0.06
30 kHz to 50 kHz 03 0.1 012
50 kHz to 100 kHz 1.0 03 03
100 kHz to 300 kHz 20 05 05 "
Overload: 400V dc to 60 Hz, or 560V peak above 60 Hz max, continuous
300 kHz to 1 MHz 33 18 18 on any range with no Gamage

1. Filter must be used for full accuracy below 400 Hz. For 6%-digit display,
multiply number of counts by 1

Reading Rate (Bench Operation)

2. Volt-Hertz productnot d 2x 107,300 kHz t0 1 MHz, d 1
oicberzpeaiiciolB G ada izt0 1 MHz, exceed 1x - ’ Aoprosimae Rigs Pt Svoond
3. For inputs above 500V, multiply accuracy by (2000V+ V in) 2000V Filtor R B0 Rz 50 iz ol
Common Mode Noise Rejection: =120 dB, dc to 60 Hz, with 1002 unbalance [ Siow Fast [ Siow
Crest Factor: >7 at full scale, increasing down scale by: Fast ] 1112 31/3 1-1/4
73/ V Range = V Input Slow S hi {nd
A\\mrage-sensing AC Volts Option (-01) Current Option (-03)
Haage Fall Scale 5%-Dight \mpadanca Range. Full Scale Resolution Vsltage Burden
5 eselution 100 gA 312 A 1nA <100 mV
:xv g;vv ‘10%‘:}1" i 1 mA 25mA 10 nA <100 mA
: 10 mA 20 mA 100 nA <200 mV
100V 180V 1mv e Ein e 100 mA 160 mA 1A <200my
1000V 1000V 10 mv 1A 1.28A 10 wA <500 mV.
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Overload: Fused at 1.5A, 140V ac or peak ac to 60 Hz, 200V peak ac
above 60 Hz with no damage
Settling and Digitizing Time: Same as dc volts

Direct Current Accuracy: (% of Input + Digits) (5%-Digits)

24 Hours 90 Days 1 Year
Ranpes 23°C +1°C 18°C 1o 26°C 18°C to 28°C
100 pA 0.02+ 10 0.03+10 0.05+10
1 mA 0.02 + 10 0.03+ 10 0.05+ 10
10 mA 0.02 + 10 0.03+ 10 0.05+10
100 mA 0.03 + 20 0.05+ 20 0.1+10
1A 0.03 + 20 0.05+ 20 0.1+20
Alternating Current Accuracy: +(% of Rdg + Counts) (5%-Digits)
90 Days, 18°C to 28°C
Range Frequent
g quency Avg-Res Current | True RMS Current
10 Hz - 20 Hz — 1.0+ 110
20 Hz - 50 Hz 08+9 0.8+35
100 A 50 Hz - 10 kHz 04+9 0.4+35
H 10 kHz - 20 kHz 07+9 1.0+ 110
20 kHz - 50 kHz 15+9 1.5+ 260
50 kHz - 100 kHz 3.0+9 4.0+ 760
10 Hz - 20 Hz — 1.0+ 110
20 Hz - 50 Hz 05+9 0.5+35
1 mA 50 Hz - 10 kHz 0.06 +9 0.11 + 35
and 10 kHz - 20 kHz 0.11+9 0.2+ 110
10 mA 20 kHz - 50 kHz 0.12+9 0.3 + 260
50 kHz - 100 kHz 0.51+9 1.0 + 760
10 Hz - 20 Hz — 1.0 + 150
20 Hz - 50 Hz 0.5+55 0.5+ 80
100 mA 50 Hz - 10 kHz — 0.26 + 80
50 Hz - 100 kHz 0.24 + 55 —
10 Hz - 20 Hz — 1.0 + 160
1A 20 Hz - 50 Hz 0.5+65 0.5+90
50 Hz - 10 kHz 0.24 + 65 0.26 + 90

*Applies from 0.1% of full scale to full scale

Crest Factor (True-RMS): >4.5 at full scale, increasing down scale by
4.5/ Irange = linput

Calibration Memory Option (-04)

Allows correction factor to be entered and stored for any or all ranges of
any or all measurement functions, quickly and conveniently. Prevents
downtime in calibration laboratory.

Control: Via front panel pushbuttons
Storage Time: 1 year if not used. Up to five years if used
Calibration Points: Decade value for each range

IEEE Interface Option (-03)
The IEEE Interface provides /0 compatability per IEEE Std 488-1978.
Order 1m, 2m, or 4m cable separately (Y8021, Y8022, Y8023)

RS-232 Interface Option (-06)

This bit serial asynchronous interface option provides either voltage
loop (EIA Standard RS-232-B or -C) or current loop (20 mA for Teletype)
for interfacing to such things as computers, CRT displays, DEC writers,
Teletypes, etc. Eight baud rates are available from 110 to 9600 and either
one o; two stop bits can be set up. Selection is made via rear panel logic
switches.

Parallel Interface Option (-07A)

This 16-bit parallel, character-serial interface option allows the 8502A
to interface to PDP11 mini-computers at a full 500 readings/second. Can
be used for interfacing to 8-bit multiplex microcomputers
or controllers. Both ASCII and binary (2's complement) coding are selected
via command codes.

20

General Specifications

Temperature: 0°C to 50°C, operating; -40°C to 70°C, non-operating
Overload: LO to guard is 100V max; guard to chassis is 1000V max
Power: 100, 120, 220 or 240 Volt, 47-63 Hz <25W with all options
Warmup: 1 hr to rated accuracy

I]in\wnsinns: 10.8cmHx42.5cmLx43.2cmW (4.25inHx16.75inLx17
n W)

Weight: Basic is 9.1 kg (20 Ib). All options are 11.3 kg (25 Ib)

Included: Manual and power cord. (Order Y8133 or Y8140 test leads
separately.) Serialized and dated calibration certification sheet

Model February 1987 prices
B502ADMM ... e $5010
Options*

8500A-01 Average Converter ........cccvveeeeesennanns 615
8500A-02 Ohms Converter ........oeveeeeenunneennnns 770
8500A-03 Current Converter .......oovueeevevenneennns 510
8500A-04 Cal MEMOTy .......covvveveeeenccenneanens 495
8500A-05 |IEEE-488 Interface ...........ccovvevnunnnnn 530
8500A-06 RS-232-C Interface ..........ccovvuveennnnn 530
8500A-07A Parallel Interface (for DEC PDP11, DR11C, DRVi1) 530
8500A-09A RMS Converter ........oeevinennneennnnnnn 670
8500A-16 Switchable Front/Rear Inputs ................. 525

*All options except -16 are customer installable

Accessories (Also see page 63)

MIS-7011K ExtenderCard . ........cvveevennnnnennenns 135
MIS-7013K Bus Interconnect and Monitor ................ 45
MIS-7190K Static Test Controller ............ccccovvenn. 285
MIS-7191K Test Module ......ovvieininniiieiennnenn 475
M00-260-610 18" Rack Slide Kit (needs M04-205-600) ..... 105
M00-270-610 20" Rack Slide Kit (needs M04-205-600) ..... 110
M00-280-610 24" Rack Slide Kit (needs M04-205-600) ..... 110
M04-205-600 5'+" Rack Adapter ...........coevvnnennn 95
Y8021 1m, IEEE-488 Shielded Cable ..........cccoveunn. 85
Y8022 2m, |EEE-488 Shielded Cable ..........ccevenen. 95
Y8023 4m, |IEEE-488 Shielded Cable .........covvunenn. 105
Y8133 Universal Test Leads ........ccvveeeeecunnnnnnn 20
Y8140 Slim Test Leads .......ceveveeeeennnnennannan 18
Also see page 284 for more accessory information.

Service & Support

Warranty

One-year extended warranty. Calibration warranted during calibration
cycle. (See page 269 for further information on warranty and calibration. )

Extended Warranty

SC1-8502A Repair (with calibration) .................... 469
SC1-8502A Repair (calibrated w/incoming or outgoing data) .. 569
SC1-8502A Repair (calibrated w/incoming & outgoing data) .. 669
$C2-8502A Calibration (1/yr recommended) .............. 157
$C2-8502A Calibration (1/yr w/incoming or outgoing data) ... 257
$C2-8502A Calibration (1/yr w/incoming & outgoing data) ... 357
Training

8500 Series Maintenance Training (See page 273 for more details) ... 1100
Spare Parts

Recommended spare parts kits are available. Contact Replacement
Parts Dept. at (800) 526-4731 in most of U.S.A., (206) 356-5774 from
WA, for more details. Module exchange is available on this instrument.
(See page 272.)

Ordering Information (See page 306)




