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INTRODUCTION

Thismanual provides complete operating instructions and service information for the
8842A. If you want to get started using your 8842A right away, proceed to the operating
instructionsin Section 2. If you intend to use the 8842A with the IEEE-488 Interface
(Option -05), read Sections 2 and 3. This meter has been designed and tested according to
|EC publication 348, Safety Requirements for Electronic Measuring Apparatus. This
manual contains information and warnings which must be followed to ensure safe
operation and retain the meter in safe condition.

THE 8842A DIGITAL MULTIMETER

The Fluke 8842A Digita Multimeter is a high-performance 5-1/2 digit instrument
designed for general-purpose bench or systems applications. The 8842A is the top-of-the-
line DMM in the 8840A family. Using proprietary thin film resistor networks, a stable
reference amplifier and stable active components, the 8842A offers superior
measurement performance and stability. It also offers additional 20 mV, 20 ohm, and
200 mA dc ranges. Features of the 8842A include:

» Highly legible vacuum fluorescent display

e Intuitively easy front panel operation

e Basic dc accuracy of 0.003% for 1 year

e 2-wireand 4-wire resistance measurement

e DC current measurement

e Upto 100 readings per second

e Closed-case calibration (no internal adjustments)
e Built-in self-tests

OPTIONS AND ACCESSORIES

A number of options and accessories are available for the 8842A which can be easily
installed at any time. The options include:

e |EEE-488 Interface (Option -05), featuring:
e Full programmability
e Simple and predictable command set
e Fast measurement throughput
e Externa Trigger input connector
«  Sample Complete output connector
* Automated calibration
e Low cost
e TrueRMS AC (Option -09), featuring:
* AC voltage measurement
* AC current measurement

Accessoriesinclude a variety of rack mounting kits, probes, test leads, and cables. Full
information about options and accessories can be found in Section 8.
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1-4. SPECIFICATIONS

Specifications for the 8842A are given in Table 1-1. External dimensions are shown in

Figure 1-1.
Table 1-1. Specifications
DC VOLTAGE
Input Characteristics
FULL SCALE 5% RESOLUTION INPUT
RANGE DIGITS 54 DIGITS 4% DIGITS* RESISTANCE
20 mVv 19.9999 mV 0.1pv 1pv 210,000 MQ
200 mVv 199.999 mVv 1pv 10 pv >10,000 MQ
2V 1.99999V 10 pv 100 pv >10,000 MQ
20V 19.9999V 100 pv 1mVv >10,000 MQ
200V 199.999V 1mVv 10 mVv 10 MQ
1000V 1000.00V 10 mV 100 mV 10 MQ
*4Y5 digits at the fastest reading rate.
Accuracy
NORMAL (S) READING RATE ............. +(% of Reading + Number of Counts)
RANGE 24 HOUR! 23+1°C 90 DAY 23+5°C | 1YEAR23#5°C | 2 YEAR 23#5°C
20 mv? 0.0050 + 20° 0.0070 + 30° 0.0100 + 30° 0.0120 + 40°
200 mV? 0.0030 + 2* 0.0045 + 3* 0.0070 + 3* 0.0100 + 4*
2V 0.0015+ 2 0.0025 + 2 0.0030 + 2 0.0050 + 3
20V 0.0015+ 2 0.0030 + 2 0.0035 + 2 0.0060 + 3
200V 0.0015+ 2 0.0030 + 2 0.0035 + 2 0.0060 + 3
1000V 0.0020 + 2 0.0035 + 2 0.0045 + 2 0.0070 + 3

1. Relative to calibration standards.

2. Within one hour of dc zero, using offset control.

3. When offset control is not used the number of counts are 50, 70, 90 and 90 for 24 hours, 90 day, 1
year, and 2 year respectively.

4. When offset control is not used the number of counts are 5, 7, 9 for 24 hours, 90 day, 1 year, and 2
year respectively.

MEDIUM AND FAST RATES: ................ In medium rate, add 3 counts (20 counts on 20 mV Range) to
number of counts. In fast rate, use 2 (4%2 digit mode) counts
(30 counts on 20 mV range) for the number of counts
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Operating Characteristics

TEMPERATURE COEFFICIENT ...........

MAXIMUM INPUT
NOISE REJECTION

and 28°C to 50°C.

1000V dc or peak ac on any range.

<+(0.0006% of reading + 0.3 Count) per °C from 0°C to 18°C

Automatically optimized at power-up for 50, 60, or 400 Hz.

RATE READINGS/ FILTER NMRR? PEAK NM CMRR3
SECOND' SIGNAL

S5 2.5 Analog & Digital >08 dB 20V or 2x FS* >140 dB

Mmé 20 Digital >45 dB 1x FS >100 dB

F 100 None _ 1IXFS >60 dB

4. 20 volts or 2 times full scale whichever is greater, not to exceed 1000V.
5. Reading rate-1/3 rdg / sec. in the 20 mV, 20Q, 200 mA dc ranges
6. Reading rate-1.25 rdg / sec. in the 20 mV, 20Q, 200 mA dc ranges

1. Reading rate with internal trigger and 60 Hz power line frequency. See “reading rates” for more detail.

2. Normal Mode Rejection Ratio, at 50 or 60 Hz +0.1%. The NMRR for 400 Hz +0.1% is 85 dB in S rate
and 35 dB in M rate.

3. Common Mode Rejection Ratio at 50 or 60 Hz +0.1%, with 1 kQ in series with either lead. The CMRR
is >140 dB at dc for all reading rates.

TRUE RMS AC VOLTAGE (OPTION 8842A-09)

Input Characteristics

RANGE FULL SCALE 5% RESOLUTION INPUT
DIGITS 55 DIGITS 4% DIGITS* IMPENDANCE
200 mV 199.999 mV 1pv 10 pv 1 MQ
2v 1.99999V 10 pv 100 pv Shunted
20V 19.9999V 100 pv 1mv By
200V 199.999V 1mv 10 mvV <100 pF
700V 700.00V 10 mV 100 mV
*4Y5 digits at the fastest reading rate
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Accuracy
NORMAL (s) READING RATE .............. +(% of Reading + Number of Counts).
For sinewave inputs 10,000 counts'.
FREQUENCY 24 HOURS?23+1°C | 90 DAY 23%5°C 1 YEAR 23+5°C 2 YEARS £5°C
20-45 1.2 +100 1.2 + 100 1.2 +100 1.2 +100
45-200 0.3+ 100 0.35 + 100 0.4 +100 0.5+ 100
200-20k
(200 mV range) 0.06 + 100 0.08 + 100 0.10 + 100 0.20 + 100
(2V-200V range) 0.05 + 80 0.07 + 80 0.08 + 80 0.15+ 80
(700V range) 0.06 + 100 0.08 + 100 0.10 + 100 0.20 + 100
20k-50k 0.15 + 120 0.19 + 150 0.21 + 200 0.25 + 250
50k-100k 0.4 + 300 0.5+ 300 0.5 +400 0.5 +500
1. For sinewave inputs between 1,000 and 10,000 counts, add to number of counts 100 counts for
frequencies 20 Hz to 20 kHz, 200 counts for 20 kHz, and 500 counts for 50 kHz to 100 kHz.
2. Relative to calibration standards.

MEDIUM AND FAST READING RATES........ In medium rate, add 50 counts to number of counts. In the
fast rate the specifications apply for sinewave inputs
>1000 (4% digit mode) counts and >100 Hz.

NONSINUSOIDAL INPUTS ..o For nonsinusoidal inputs 210,000 counts with frequency
components =100 kHz, add the following % of reading to
the accuracy specifications.

FUNDAMENTAL CREST FACTOR
FREQUENCY
1.0TO 15 1.5TO 2.0 20T0O 3.0
45 Hz to 20 kHz 20 Hz 0.05 0.15 0.3
20 Hz to 45 Hz and 20 0.2 0.7 1.5
kHz to 50 kHz

Operating Characteristics

MAXIMUM INPUT ... 700V rms, 1000V peak or 2 x 10" Volts-Hertz product
(whichever is less) for any range.
TEMPERATURE COEFFICIENT ............ +(% of reading + Number of Counts) per °C, to 18°C and 28°C
to 50°C.
FREQUENCY IN HERTZ
FOR INPUTS 20-20k 20k-50k 50k-100k
>10,000 counts 0.019 +9 0.021 +9 0.027 + 10
=1,000 counts 0.019 + 12 0.021 + 15 0.027 + 21
COMMON MODE REJECTION .............. >60 dB at 50 or 60 Hz with 1 kQ in either lead.
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CURRENT
Input Characteristics
RANGE FULL SCALE 5% RESOLUTION
DIGITS
5% DIGITS 4% DIGITS'
200 mA 2 199.999 mA 1 pA 10 pA
2000 mA 1999.99 mA 10 pA 100 pA
1. 4% digits at the fastest reading rate.
2. The 200mA range is available for dc current only.
DC Accuracy
NORMAL (S) READING RATE ............... +(% of reading + number of counts).
RANGE 90 DAYS 23+5°C 1 YEAR 23+5°C 2 YEARS 23+5°C
200 mA 0.04 + 40 0.05 + 40 0.08 + 40
2000 mA
<1A 0.04 +4 0.05+4 0.08+4
>1A 0.1+4 0.1+4 0.15+4

In medium reading rate, add 2 counts (20 counts on 200 mA
range) to number of counts. In fast reading rate, use 2 (4%
digit mode) counts (20 counts on 200 mA range) for number

of counts.

MEDIUM AND FAST READING RATES

AC Accuracy (Option —09)
NORMAL (S) READING RATE................ +(% of Reading + Number of Counts).
23+5°C, for sinewave inputs 10,000 counts'.

FREQUENCY IN HERTZ

20-45 45-100 100-5K*
ONE YEAR 2.0+ 200 0.5+ 200 0.4 + 200
TWO YEAR 3.0 + 300 0.7 + 300 0.6 + 300

*Typically 20 kHz
1. For sinewave inputs between 1,000 and 10,000 counts, add to number of counts 100 counts for
frequencies 20 Hz to 5 kHz (typically 20 kHz).
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MEDIUM AND FAST READING RATES........ In medium rate, add 50 counts to number of counts. In fast

reading rate, for sinewave inputs >=1000 (4% digit mode)
counts and frequencies >100 Hz, the accuracy is +(0.4%
of reading +30 (4Y2 digit mode) counts).

NONSINUSOIDAL INPUTS ..., For nonsinusoidal inputs 210,000 counts with frequency

components <100 kHz, add the following % of reading to
the accuracy specifications

FUNDAMENTAL CREST FACTOR
FREQUENCY
1.0TO 15 1.5TO 2.0 20TO 3.0
45 HZ to 5 kHz 0.05 0.15 0.3
20 Hz to 45 Hz 0.2 0.7 1.5
Operating Characteristics
TEMPERATURE COEFFICIENT ............ Less than 0.1 x accuracy specification per °C to 18°C and
28°C to 50°C.

MAXIMUM INPUT .......

BURDEN VOLTAGE...

front panel, and interval 3A, 600V fuse.

1V dc or rms ac typical at full scale.

2A dc or rms ac. Protected with 2A, 250V fuse accessible at

RESISTANCE
Input Characteristics
RANGE FULL SCALE RESOLUTION CURRENT
5% DIGITS 5% DIGITS 4Y% DIGITS! THROUGH UNKNOWN
20Q° 19.999Q 0.1 mQ 1mQ 1mA
200Q 199.999Q 1 mQ 10 mQ 1 mA
2kQ 1.99999 kQ 10 mQ 100 mQ 1 mA
20 kQ 19.9999 kQ 100 mQ 1Q 100 pA
200 kQ 199.999 kQ 1Q 10Q 10 pA
2000 kQ 1999.99 kQ 10Q 100Q 5 pA
20 MQ 19.9999 MQ 100Q 1kQ 0.5 pA
1. 4% digits at the fastest reading rate.
2. Four-wire ohms only.
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Accuracy
NORMAL (S) READING RATE............... +(% of Reading + Number of Counts)".
RANGE 24 HOURS 23+1°C 90 DAY 23+5°C 1 YEAR 23+5°C 2 YEARS 23£1°C
200° 0.007 + 30° 0.009 + 40° 0.012 + 40° 0.015 + 40°
200Q° 0.0040 + 3° 0.007 + 4° 0.010 + 4° 0.012 + 4°
2kQ 0.0025 + 2 0.005 + 3 0.008 + 3 0.010+3
20 kQ 0.0025 + 2 0.005 + 3 0.008 + 3 0.010 +3
200 kQ 0.0025 + 2 0.006 + 3 0.010 + 3 0.012+3
2000 kQ 0.023+3 0.025+3 0.027 + 3 0.030 +3
20 MQ 0.023+3 0.040 + 4 0.042 + 4 0.050 + 4
1. Within one hour of ohms zero, using offset control.
2. Relative to calibration standards.
3. Applies to 4-wire ohms only.
4. When offset control is not used the number of counts are 50, 70, 90 and 90 for 24 hours,90 day, 1
year, and 2 year respectively.
5.  When offset control is not used the number of counts are 5, 7, 9 and 9 for 24 hours, 90 day, 1 year,
and 2 year respectively.

MEDIUM AND FAST READING RATES........ In medium rate, add 2 counts to the number of counts for
the 200Q through 200 kQ ranges, 3 counts for the 2000
kQ and 20 MQ ranges, and 20 counts for the 20Q range.
In fast reading rate, use 3 (4% digit mode) counts for the
number of counts for the 200Q range, 20 (4% digit mode)
counts for the 20Q range and 2 (4% digit mode) counts for
all other ranges.

Operating Characteristics

TEMPERATURE COEFFICIENT ............ Less than 0.1 x accuracy specification per °C from 0°C to 18°C
and 28°C to 50°C.

MEASUREMENT CONFIGURATION .....2-wire or 4-wire in all ranges accept 20Q range. Only 4-wire
configuration is allowed in the 20Q range.

OPEN CIRCUIT VOLTAGE .......ccccee.... Less than 6.5V on the 20Q through the 200 kQ ranges. Less
than 13V on the 2000 kQ and 20 MQ ranges.

INPUT PROTECTION.......ccooiiiiiieeeennn To 300V rms.
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SPECIFICATIONS
Reading Rates
READING RATES WITH INTERNAL TRIGGER (readings per second)
RATE POWER LINE FREQUECNCY"
50 Hz 60 Hz 400 Hz
2.08 (.26) 2.5 (.31)° 2.38 (.30)°
M 16.7 (1.04) 20 (1.25)° 19.0 (1.19)
100 100 100
1. Sensed automatically at power-up.
2.1n 20 mV, 20 ohm, and 200 mA DC ranges.

AUTORANGING

The 8842A autoranges up to the highest ranges in all funtions, down to the 200 mV range in the VDC
and VAC funtions, and down to the 200 Q ranges in the ohms funtions. To select the 20 mV dc, 20Q, or
200 mA dc range, press the respective range button (or send the respective range command, if using
the IEEE-488 option).

AUTOMATIC SETTLING TIME DELAY

Time in milliseconds from single trigger to start of A/D conversion, Autorange off.

FUNCTION RANGE READING RATE NUMBER OF COUNTS
s M E FROM FINAL VALUE"
VvDC 20 mv 342 342 9 30
200 mV 342 61 9 5
2V-1000V 342 17 9 9
VAC All 551 551 551 30 (Note 2)
MA DC 200 mA 342 342 9 9
2000 mA 342 17 9 5
MA AC 2000 mA 551 551 551 30 (Note 2)
Ohms 20Q 395 395 17 40
200Q 395 106 17 5
2kQ 322 17 13 5
20 kQ 342 17 13 5
200 kQ 141 121 21 5
2000 kQ 141 101 81 10
20 MQ 1020 964 723 10
1. Difference between first reading and final value for an in-range step change coincident with trigger.
For slow reading rate. 50 counts for medium rate; 10 counts for fast rate.
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EXTERNAL TRIGGER TIMING CHARACTERISTICS

The following diagram shows the nominal timing for the various processes which take place between an
external trigger and data sent out on the IEEE-488 interface. Delays will vary if a second trigger comes

before the data handshake is complete.

]
REAR BNC TRIGGER _Il,___l .

\

AUTOMATIC SETTLING TIME DELAY"

A/D CONVERSION? | '
)
SAMPLE COMPLETES 'U
DATA HANDSHAKE* ' [_L
1.2 ms—=  —
t1-1.wmf
NOTES: 1. Time for single trigger to start of A/D conversion.(See “Automatic Settling Time

Delay” on previous page.) If the delay is disabled by using the T3 or T4 command,
then the delay is 1 ms+150 ps. When the 8842A is triggered with an IEEE-488
command (GET or ?), the automatic settling time delay begins after the trigger
command has been processed and recognized.

2. A/D conversion time is dependent on the reading rate and power-line frequency:
RATE A/D CONVERSION TIME (ms)
50 Hz 60 Hz 400 Hz
S 472 (3800)* 395 (3195)* 414 (3300)*
M 52 (960)* 45 (795)* 47 (840)*
F 7 7 7
*In 20 mV DC, 20Q and 200 mA DC ranges.
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4.

Sample complete is a 2.5 ps pulse which indicates that the analog input may be
changed for the next reading.

When talking to a fast controller.
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GENERAL

COMMON MODE VOLTAGE................
TEMPREATURE RANGE ........cccccounee.
HUMIDITY RANGE .........cocoiviiiiiiiiieen,

VIBRATION.....ccciiiiiiiieiiiii e

PROTECTION ....ccvviiiiiieiiiicneee e

SIZE ..o

WEIGHT ...
INCLUDED........cooviiiiiiiiicrecc e

IEEE-488 INTERFACE FUNTION .........

.1000V dc or peak ac, or 700V rms ac from any input to earth.
.0 to 50°C operating, -40 to 70°C storage.

.80% RH from 0 to 35°C, 70% to 50°C.

.1 hour to rated specifications.

.100, 120, 220, or 240V ac £10% (250V ac maximum), switch
selectable at rear panel. 50, 60, or 400 Hz, automatically
sensed at power-up. 20 VA maximum.

.Meets requirements of MIL-T- 28800C for Type lll, Class 3,
Style E equipment.

.ANSI C39.5 AND IEC 348, Class |.

.8.9 cm high, 21.6 cm wide, 37.1 cm deep(3.47 in high, 8.5 in
wide, 14.6 in deep).

.Net, 3.4 kg (7.5 Ib); shipping, 5.0 kg (11 Ib).

.Line cord, test leads, Instruction/Service Manual, IEEE-488
Quick Reference Guide, (Option —05 only), and instrument
performance record.

.Option allows complete control and data output capability, and
supports the following interface funtion subsets: SH1,AH1, T5,
L4, SR1, RL1, DC1, DT1, E1, PPO, AND CO.

ELECTROMAGNETIC COMPATIBILITY Specifications apply when used in an environment with fields

strengths <1 V/m, (0.8 V/m for DC Current.) For fields
strengths up to 3 V/m, multiply floor adder by 12 for VDC and
Resistance and 200 for DC current. VAC and AC Current have
no adders up to 3 V/m.

O T
371 cm
(14.6")

'] |

T ! (] 1

21.6cm
(8.5")y——=

oo
[ eNe]
A
le— ~
~l

25.4cm |
(10.0") ———=

ascm 1
(347)

f1-01.wmf

Figure 1-1. External Dimensions
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2-1.

2-2.

2-3.

2-4.

INTRODUCTION

This section provides instructions for installing and operating the 8842A. Refer to
Section 4 for measurement considerations.

INSTALLATION

Installing the Power-Line Fuse

WARNING

FOR POWER-LINE VOLTAGES OF 198V TO 250V, THE POWER-
LINE FUSE MUST BE REPLACED WITH A 1/8A, 250V SLO-BLO
FUSE FOR FIRE PROTECTION. TO AVOID ELECTRIC SHOCK,
REMOVE THE POWER CORD BEFORE REPLACING THE
EXTERNAL LINE FUSE.

The 8842A has arear-panel power-line fuse in series with the power supply. A 1/4A,
250V dow-blow fuseisinstalled in the factory for operation from 90V to 132V. For
operation with power-line voltages of 198V to 250V, the fuse must be replaced with a
1/8A, 250V slo-blow fuse.

To replace the power-line fuse, first remove the power cord. Then turn the rear-panel fuse
cover 1/4-turn counterclockwise with a screwdriver.

For power-line voltages of 198V to 250V, use only a 1/4 x 1 1/4 (6.3mm x 32mm) fuse
with at least a 100A breaking capacity.

Connecting to Line Power

WARNING

TO AVOID SHOCK HAZARD, CONNECT THE INSTRUMENT
POWER CORD TO A POWER RECEPTACLE WITH EARTH
GROUND. TO AVOID INSTRUMENT DAMAGE, CHECK THAT
THE REAR PANEL LINE VOLTAGE SELECTION SWITCHES ARE
SET TO THE POWER-LINE VOLTAGE IN OUR AREA.

The 8842A can be configured to accept line power of 100, 120, 220, or 240V ac (+/-10%,
250V maximum) at 50, 60, or 400 Hz. The voltage must be selected by setting the rear
panel LINE SET switches as shown in Figure 2-1. The 8842A automatically sensesthe
power-line frequency at power-up, so that no adjustment for frequency is necessary.

FOR THIS LINE USE THIS SWITCH FOR THIS LINE  USE THIS SWITCH
VOLTAGE: SETTING: VOLTAGE: SETTING:

90V to 109V LINE 198V to 229V LINE

SET SET

109V to 132V LINE 229V to 250V LINE

SET SET

f2-01.wmf

Figure 2-1. Line Voltage S  election Settings
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2-5.  Adjusting the Handle

The handle provides two viewing angles for bench-top use. To adjust its position, pull the
ends out to a hard stop (about 1/4 inch on each side) and rotate it to one of the four stop
positions shown in Figure 2-2. To remove the handle, adjust it to the vertical stop
position and pull the ends all the way out.

2-6. Rack Mounting Kits

Y ou can mount the 8842A in a standard 19-inch rack panel using the accessory rack
mounting kits shown in Figure 2-3. To install the Single Rack Mount Kit, remove the
handle and handle mounting plates, and attach the rack ears with the screws provided
(Figure 2-4). The Dual Rack Mount Kit isinstalled ssmilarly. (Both kits include mounting
instructions.)

The rear feet may be rotated 180 degrees to clear a narrow rack space.

PULL ENDS OUTWARD 1. Viewing position 2. Alternate viewing position

TO ROTATE _

— .

CCO00Cgsse
00000007 0

Qow
T O

q

4. Removal position
(to remove, pull ends out)
3. Carrying position

—) _
4? 2] ! )

2-02.wmf

Figure 2-2. Adjusting the Handle

IN—— [S — — [0
~ e 20 2]
O C C p)
5_050@0@13@3 g: 0C00000=s2 g?mamoor_cccc
b l=—_ococooT " 4 O000C00 ™ DOC00G00 ~=2
Single Rack Mount Kit Dual Rack Mount Kit
(Accessory Y8834) (Accessory Y8835)

Center Rack Mount Kit (Accessory Y8836) also available.

2-03.wmf

Figure 2-3. Rack-Mount Kits
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REMOVE ATTACH

HANDLE RACK EARS
MOUNTING
PLATES

2-04.wmf

Figure 2-4. Installing the Single Rack Mount Kit

2-7. OPERATING FEATURES

2-8.

2-9.

Power-Up Features

When the 8842A isturned on, dl display segments light up for about 2 seconds while the
instrument performs an internal self-test of its digital circuitry. The 8842A then assumes
the following configuration:

» VDC function

e Autorange, starting in the 1000V range
e Slow reading rate

e Continuous, internal trigger

*  OFFSET off

e Loca (front panel) control

While al display segments are lit during the power-up self-test, you can freeze the
display by pressing the SRQ button. All display segments will then remain lit until you
press any button.

Front and Rear Panel Features

Front panel features are explained in Figure 2-5. Rear panel features are explained in
Figure 2-6.

The alternate functions embossed below the front panedl range buttons and the specia
feature buttons are enabled by the CAL ENABLE switch. These functions are for use
only when calibrating the instrument. See the Maintenance section for further
explanation.

CAUTION

To avoid accidentally uncalibrating the 8842A, do not press the
CAL ENABLE switch unless calibrating the instrument. Never
cycle power on or off while the CAL ENABLE switch is on.
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Note that the VAC and mA AC functions are available only with the True RMS AC
option. If this option is absent, pressing the VAC and mA AC function buttons causes the
8842A to briefly display an error message (ERROR 30).

FUNCTION BUTTONS:

DC Volts 4-Wire Ohms

vac| AC Volts* mA
DCCurrent - \| ENABLE switch

HIGH and LO SENSE 2-Wire Ohms AC Current* enables calibration
Terminals for 4-Wire Ohms Only mode. (CAUTION! See text.)
Display
—_——— /
8842A MULTIMETER /

Hl and LO ") ' X
INPUT Terminals i cunnon
2A INPUT Terminal CIN o oo SPECIAL
FEATURES

(Houses 2A fuse) iLE@ =]
@

FRONT/REAR switch selects
either front or rear inputs. 20 mV or 20Q

RANGE BUTTON:

200V, 200 kQ or

200 mA dc

P 200 mV or 2000 B 1000V dc, 700V ac,

— 2 MQ or 2000 mA

2Vor2kQ 20 MQ POWER switch turns 8842A
on or off. Also initiates
power-up self-test and
resets instrument to:

Calibration Functions
(embossed)

20V or 20 kQ Autorange On/Off **

® \/DC function

Autorange

Slow reading rate
Continuous trigger
OFFSET off

Local (front panel) control

*Available with 8842A-09 True RMS AC only. ** For a description of the autorange feature,
Gives error message if option not installed. see paragraph 2-14.

f2-05_1.wmf
Figure 2-5. Front Panel Features
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TRIG triggers a new reading. EXT TRIG toggles between internal
Enabled in external trigger mode. /and external trigger modes

/-

IMETER
RATE cycles between slow, medium and

fast reading rates. Automatically
selects the optimum filter for each
reading rate.

SRQ generates a service request over the IEEE-
488 bus if enabled by the SRQ mask (IEEE-488

[EX TRIG] RATE .
lv<wglE mA mA STTS:EE lfl IW‘ Interface option only). When pressed for 3
4 == ~

===~ seconds, SRQ initiates diagnostic self-tests.

llorrser)| |[rocac]| [ “sra )|-e—

VAR IN HF AC ERASE
2000 / POWER\\
M / \ O \

NOTE: Leave inputs disconnected during self-
tests or the 8842A may indicate errors.

DIGIT 3 DIGIT 4 DIGIT 5 DIGIT 4 | \
4

OFFSET stores the displayed reading as an
offset, which the 8842A subtracts from all
subsequent readings in the function
presently selected. Readings in the other
functions remain unaffected. Pressing
OFFSET again cancels the offset, or stores
a new offset if in a different function.

If the 8842A is in remote, LOCAL returns it to
local control. If the 8842A is in local, the
LOCAL button causes the 8842A to display its
bus address for two and one half seconds.
Ignored if the IEE-488 Interface is not
installed.

) ) Error Condition
Reading Rate Slow, Medium

Overrange ; ;
and Fast. Blinks off when a 9 Calibration Mode Enabled
reading is tnggered Autorange On
Offset On
External Trigger ~

Mode Enabled \“EXTRIG SIVIF OVER ERROR CAL  AUTO OFFSET

Self-Test REI\}I-(E% . ' . ' . ' . ' . ' . mv géAC Z;JSCSEES

Enabled ——— TALK

\Llsggg ..' ‘.' .l. ..' '.' .l Z/I\k/v?RE Annunciators

IEEE-488 Intgrface -
Annunciators

f2-05_2.wmf
Figure 2-5. Front Panel Features (cont)
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SAMPLE COMPLETE output
TTL-level. Normally high,
pulsed low when samples for

EX TRIG input* a reading are completed*

TTL-level,
falling-edge triggered
(internally selectable)

TALK ONLY and IEEE-488
ADDRESS Selection Switches*

IEEE-488 Interface
Bus Connector*

HIGH and LO SENSE
Terminals for 4-Wire
Ohms Only

'~ TTLLEVELS OUT
SHELL NOT
GROUNDED

15V MAX

EXT TRIG SAMPLE
10V MAX COMPLETE

JOHN FLUKE MFG. CO., INC. B IEEE-05
EVERETT, WA MADE INU.S.A. [J AC-09

W 240V
LINE M 220v
SET R 120V
PATENTS PENDIN BE 1007
LINE FUSE @
CAUTION/ A 250

FOR F\RE PRE'/ZNTION
REPI ONIL/ WITH %

B
o ==
e

ONLY SH1, AH1, T5, L4, SR, RL1,

EMOVE GROUNDING S¢|REW V' BEFORE REMOVI |G COVER

DC1, DT, PPO, CO, E1

10 g

20vA | 601400 Hz

Line Voltage
Selection Switches

Rear feet rotate
for rack mounting

Serial Number

HI and LO INPUT
Terminals
Power-Line Cord

Connector

Power-Line Fuse

*Available with IEEE-488 Interface only.
Otherwise, the upper portion of the rear panel is
covered with an insert as shown at right.

CAUTION: The rear panel insert is attached from
inside the case. Refer to Section 8 for instructions

on removing it.

Rear Panel Insert

Y L
( N %J L%/ )
INPUT SENSE
_ , Q 4WIRE
JOHN FLUKE MFG. CO., INC. M IEEE-05 W 240V .
EVERETT, WA MADE IN U.S.A. [J AC-09 g'gTE Eg ﬁgz
HE 100V 1000V===
WARNING caution A 0w -
GROUNDING CONDUCTOR FOR FIRE PREVENTION LO
IN POWER CORD MUST REPLACE ONLY WITH -
CONNECTED TO ENSURE 1/4 A SLOW FUSE, 100/120v ALL
PROTECTION FROM 1/8 A SLOW FUSE, 220/240V/ 20VA  50/60/400 Hz TS
ELECTRICAL SHOCK 1000V === .l. MAX A
REMOVE GROUNDING SCREW W BEFORE REMOVING COVER 700V ~r =

Figure 2-6. Rear Panel Features

2-06.wmf
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2-10. Display Features

The 8842A features a vacuum fluorescent display with anumeric field and annunciators.
The annunciators are explained in Figure 2-5.

2-11. Error Messages
If the 8842A detects an operator error or an internal failure, it displays an error message
for about 2-1/2 seconds and then resumes normal operation. During this time, the front
panel buttons are ignored. The error message consists of the ERROR annunciator and a
two-digit error code. (See Figure 2-7.) Error codes are explained in Table 2-1.

If the FRONT/REAR switch is set to the REAR position while the mA DC or mA AC
function is selected, ERROR 31 is displayed. In this case the error message is displayed
until you return the switch to the FRONT position or select another function.

ERROR

an

R

Error 30: AC function selected without -09
True RMS AC option.

2-07.wmf

Figure 2-7. Typical Error Messages

2-8
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Table 2-1. Error Codes
ERROR MEANING ERROR CODE MEANING
CODE
ANALOG SELF-TEST ERRORS OPERATION ERRORS
1 200 VAC, Zero 30 | AC funtions availible only with 8842A-09 True
RMS AC option.
2 700 VAC, Zero 31 | mA AC or mA DC funtion selected while
REAR inputs selected.
3 mA AC, Zero 32 | OFFSET selected with reading unavailible for
overrange.
4 mA DC, Zero 40 | Computed calibration constant out of

range.(Previous cal may be wrong or there
may be a hardware problem.)

5 200 VDC, Zero 41 | Calibration input out of acceptable range.
Check that input is correct. (Previous cal may
be wrong or there may be a hardware

problem.)

6 1000 VDC, Zero 42 | Calibration memory write error. (Probably a
hardware problem.)

7 1000 VDC, Zero 50 | Guard crossing error detected by In-Guard
uC.

8 20 VDC + 20MQ 51 | Calibration command not valid unless
calibration mode is enabled.

9 20 VDC + 2000 kQ 52 | Command not valid at this time.

10 2 VDC + 2000 kQ 53 | Invalid calibration value in Put command.

(Example: Sending a negative value during
ac calibration.)

11 200Q, Overrange 54 | Command not valid in calibration verification.

12 2 kQ, Overrange 56 | Variable inputs not allowed during A/D
calibration.Use prompted value.

13 20 kQ, Overrange 60 | Device-dependent commands not valid
during self-tests.

14 200 kQ, Overrange 71 | Syntax error in device-dependent command
string.

15 1000 VDC + X10 T/H + 20 MQ 72 | Guard crossing error detected by out Guard
pC.

16 200 VDC + 200 kQ 73 | Guard crossing error detected at power on or
CAL ENABLE switch on at power on.

17 200 VDC + 20 kQ 77 | |IEEE-488 Interface self-test error.

DIGITAL SELF-TEST ERRORS

25 |In-Guard pC Internal RAM

26 | Display RAM

27 |In-Guard pC Internal Program Memory

28 | External Program Memory

29 | Calibration Memory

NOTE: See the Maintenance section for a detailed description of self-tests.
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2-12.

2-13.

2-14.

2-15.

Overrange Indication

Aninput isoverrangeif it exceedsthe full scale of the selected range. In most ranges, the
8842A indicates an input is overrange by lighting the OVER annunciator and showing a
"1" on the display. (See Figure 2-8.) The sign, the position of the decimal point, and the
other annunciators are not affected.

As a safety feature, the 8842A treats the 1000V dc and 700V ac rangesdifferently. In
these ranges, the 8842A indicates when the input exceeds the input overload limit of
1000V dc or 700V ac, respectively, by lighting the OV ER annunciator and flashing the
display. Readings are still displayed.

Diagnostic Self-Tests

The 8842A features diagnostic self-tests which check both the digital and analog circuitry
in the instrument. The self-tests consist of 21 analog tests followed by the in-guard
program memory, calibration memory, and display self-tests. To initiate the self-tests,
press the SRQ button for 3 seconds. The instrument can be stopped in any of the test
configurations by pressing the SRQ button while the test number is displayed. Press any
button to continue the tests.

During thetest, the TEST annunciator lights, and the numeric field displays the number
of each analog test asit is performed. Then all display segments light up while the
instrument performs the in-guard program memory, caibration memory, and display self-
tests. The 8842A then returns to the power-up configuration. The self-tests are described
in greater detail in the Maintenance section.

NOTE

The inputs must be left disconnected while the self-tests are performed or
the 8842A may indicate that errors are present.

If the 8842A detects an error, it displays an error message for about 2-1/2 seconds. (Error
codes 01 through 29 correspond to the self-tests.) If self-test errors are displayed even
when the input terminals are disconnected, there may be a hardware problem in your
8842A. In that event, refer to the Maintenance section or contact your local Fluke
representative.

Ranging
M easurement ranges can be selected using either autorange (by pressing the AUTO

button) or manual range (by pressing another range button). The 8842A displays explicit
unitsin every range, so that the display may be read directly.

AUTORANGE

In autorange, the 8842A goesto a higher range when the input exceeds full scale (199999
counts), and goes to alower range when the input falls below 9% of full scale (18000
counts). While the instrument changes range, the numeric field on the display is blanked
until anew reading is completed. However, the decimal point and units annunciators
always indicate what range the instrument isin.

Pressing the AUTO button when the instrument is already in autorange toggles the
8842A from autorange to manual range. This causes the instrument to remain locked in
the present range.

The 8842A autoranges up to the highest rangesin al functions, down to the 200 mv
range in the VDC and VAC functions, and down to the 200Q range in the ohms
functions. To select the 20 mV dc, 20Q, or 200 mA dc range, press the respective range
button (or send the respective range command, if using the |EEE-488 option).
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2-16. MANUAL RANGE

In manua range, the 8842A remains fixed in the selected range until you select another
range or press AUTO. If you select arange which is not valid for the present function, or
select afunction which is not valid for the present range, the 8842A selects the nearest
valid range. For example, if the 8842A isin the VDC function and you pressthe 20 MQ
button, the 8842A selects the 1000V range.

The range buttons have no effect in the mA AC functions, since all measurementsin
these functions are made in the 2000 mA range.

2-17. Triggering

Triggering causes the 8842A to execute a measurement cycle and display the result.
During each measurement cycle, the instrument samples the input a number of times and
then averages the samples to compute areading. The number of samples averaged for
each reading depends upon the reading rate.

Each time areading istriggered, the rate annunciator (S, M, or F) blinks off. In the fast
reading rate, the F annunciator flashes so rapidly it appears to be almost constant.

How the 8842A istriggered depends on whether the continuous trigger mode or external
trigger mode is selected. Pressing the EX TRIG (external trigger) button toggles the
8842A between the two modes.

2-18. CONTINUOUS TRIGGER MODE

In the continuous trigger mode, readings are triggered by a continuous, internal trigger.
Therate of the trigger is set by the RATE button.

2-19. EXTERNAL TRIGGER MODE

In the external trigger mode, readings are triggered by pressing the TRIG button. If the
| EEE-488 Interface option isinstalled, readings can also be triggered by remote
commands or by using the rear panel external trigger (EXT TRIG) connector. (See the
Options and Accessories section.)

In the external trigger mode, pressing any front panel button blanks the numeric field on
the display until a new measurement istriggered. This ensures that all readings
correspond to the instrument configuration indicated by the display annunciators. The
blanking also occursin the continuous trigger mode, but usually isn't noticed because
new measurements are triggered automatically.

The TRIG button does not trigger readings in the continuous trigger mode.However, it
does blank the last reading to acknowledge a button was pressed.

2-20. Reading Rates and Noise Rejection

The RATE button alows you to optimize either measurement speed or noise rejection.
The 8842A uses both analog and digital filtering to allow measurements in the presence
of unwanted environmental noise (especialy line-related noise). However, since filtering
introduces adelay in response to a change in the input signal, there is an inherent trade-
off between noise rejection and measurement speed.

The instrument has three reading rates: dow (S) and medium (M), with a5-1/2 digit
display, and fast (F), with a4-1/2 digit display. To provide optimum combinations of
measurement speed and noise rejection, the RATE button alows control of both the
internal trigger rate and the degree of filtering. The same degree of filtering isused in
both the continuous and external trigger modes. In the 20 mV, 20Q, and 200 mA dc
ranges, use of slow (S) filter provides maximum noise rejection.

2-11
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2-21.

2-22.

2-23.

In the continuous trigger mode, the actual number of readings displayed per second for
each reading rate is determined by the line-power frequency. At power-up, the 8842A
senses the line-power frequency and adjusts the anal og-to-digital converter timing
characteristics for optimum normal-mode noise rejection. The resulting reading rates are
shown in the specificationsin Section 1.

Automatic Settling Time Delay

When the external trigger mode is selected, the 8842A automatically inserts a delay after
receiving atrigger signal, but before starting the first input sample. The delay isjust long
enough so that the reading will be correct (within a specified number of counts of the
final value) evenif thetrigger signa occurs as the input makes a step change between
zero and full scale (10,000 counts and full scalein the ac functions).The length of the
delay depends on the range, function, and reading rate, as shown in the specificationsin
Section 1. The delay is enabled only in the external trigger mode. It can be turned off
with aremote command over the |EEE-488 interface bus to accommodate special timing
considerations.

‘ OVER
v oC

ol
.

OVER: Input 22V dc in 2V range.

2-08.wmf
Figure 2-8. Overrange Indication

External Trigger Input (Option -05 Only)

Therear panel EXT TRIG input isa TTL-leve input which can be used to trigger
measurements when the 8842A isin the external trigger mode. A measurement is
triggered on the falling edge of theinput. Sincethe EXT TRIG input is pulled high
internally, it can also be controlled by a normally open switch. A measurement is
triggered when the switch is closed. For specia applications using the |EEE-488
Interface, the automatic setting time delay can be disabled using remote commands. (See
Section 3.) Refer to Section 1 for timing details.

The polarity of the EXT TRIG input can be reversed by changing internal jumpers. Refer
to the Maintenance section for instructions.

Sample Complete Output (Option -05 Only)

The SAMPLE COMPLETE output indicates when analog input sampling for areading is
completed. The output isa TTL-level signal which is pulsed low for approximately 2.5
us when the input-sampling portion of the A/D conversion is completed. The signd is
useful for interfacing with other equipment when the 8842A is used in externd trigger
mode in an instrumentation system. For example, the SAMPLE COMPLETE output
could be used to advance a scanner to the next channel.
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2-24. MAKING MEASUREMENTS
2-25. Input Overload Protection Limits
WARNING
TO AVOID SHOCK HAZARD AND/OR INSTRUMENT DAMAGE,
DO NOTAPPLY INPUT POTENTIALS THAT EXCEED THE INPUT
OVERLOAD LIMITS SHOWN IN TABLE 2-2.
The 8842A is protected against input overloads up to the limits shown in Table 2-2.
Exceeding these limits may damage the instrument and/or pose a shock hazard.
Table 2-2. Input Overload Limits
FUNTION CONNECTORS MAXIMUM INPUT
vDC INPUT Hl and LO: 1000 dc
MA DC 2A INPUTand INPUT LO: 2000mA
2 WIRE/4 WIRE kQ INPUT Hl and LO: 300V rms
SENSE Hl and LO: 300V rms
VAC INPUT HI and LO: 700V rms, 1000V peak, or 2 x 10’
V-Hz (whichever is less)
MA AC 2A INPUT and INPUT LO: 2000 mA rms
All Funtions Any terminal to earth: 1000V dc or peak ac
2-26. Measuring Voltage and Resistance
To measure voltage or resistance, select the desired function and connect the test leads as
shown in Figure 2-9. Resistance can be measured in either the 2-wire or 4-wire
configuration.
2-27. Measuring Current
To measure current, select the desired function and connect the test |eads as follows:
1. Turn off power in the circuit to be measured (Figure 2-10).
2. Break the circuit (preferably on the ground side to minimize the common mode
voltage), and place the 8842A in series at that point.
3. Turnon power in the circuit, and read the display.
4. Turn off power in the circuit, and disconnect the 8842A.
2-28. Current Fuse Protection

The 2A input terminal is protected from overloads by a 2A, 250V fuse whichis
accessible from the front panel, and by an internal 3A, 600V fuse. If either fuse blows,
the 8842A will respond as though the input were zero.

WARNING

TO AVOID ELECTRIC SHOCK, REMOVE THE TEST LEADS
BEFOREREPLACING THE FRONT PANEL FUSE.

2-13
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2-29.

To replace the front panel fuse, first remove the test leads. Then pressin the lip of the 2A
input terminal dightly and rotate it 1/4-turn counterclockwise. Spring tension will force
the fuse and fuse holder out of the front panel. The internal 3A fuse should be replaced
only by qualified service personndl.

Offset Measurements

WARNING

WHEN THE OFFSET FEATURE IS IN USE, DISPLAYED
READINGS ARE RELATIVE AND MAY NOT INDICATE THE
PRESENCE OF DANGEROUS POTENTIALS AT THE INPUT
CONNECTORS OR TEST LEADS. USE CAUTION TO AVOID
ELECTRIC SHOCK OR INSTRUMENT DAMAGE.

The OFFSET feature allows you to store areading as arelative reference value. When the
OFFSET button is pressed, the 8842A stores the present reading and displays subsequent
measurements as the difference between the measured value and the stored reading. The
OFFSET annunciator is lit whenever an offset isin use.

The OFFSET feature may be used in all functions. Since the display represents a numeric
difference, it always has asign, even in the resistance and ac functions.

The offset can be canceled by pressing the OFFSET button again, in which case the
OFFSET annunciator disappears from the display. The offset can also be canceled by
storing an offset in another function. If areading is overrange or unavail able when the
OFFSET button is pressed, the 8842A indicates ERROR 32 and does not store the offset.

If you change functions while an offset is stored, the OFFSET annunciator disappears and
the offset temporarily disappears. However, when you return to the original function, the
offset isrestored (and the OFFSET annunciator reappears) unless a new offset was
established in another function. Note that the input overload limits are not changed by the
use of the offset feature. However, the display flashesif the 8842A isin the 1000V dc or
700V ac ranges and the input exceeds 1000V dc or 700V ac, respectively.

While an offset is enabled, the 8842A indicates an overrange condition if either of the
following conditions occur:

e Theinput signal is overrange
e Thecdculated reading is overrange

For example, suppose theinstrument isin the 20V range of the VDC function and you
store an offset of +15V. The maximum positive voltage reading that can be displayed
without overranging is +4.9999V, which is actually a+19.9999V input signal. The
maximum negative voltage reading that can be displayed without overranging is -
19.9999V, which is actually a-4.9999V input signal. Y ou can measure a greater range of
voltages by selecting a higher range.

When in autorange, the 8842A selects the range appropriate for the input signal,
regardless of any stored offset. If, for example, a+10V offset is stored, and a+1V input
is applied, the 8842A will autorange to the 2V range and display an overrange condition
since it cannot display -9V on the 2V range. Manual range control could be used to lock
the 8842A into the 20V rangein this case.

Applications of the offset feature include correcting for test lead resistance in 2-wire
resistance measurements, nulling offset currents or voltages, measuring voltage
deviations, and matching resistors.
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EXTERNAL CLEANING

E t inals f
v DC V AC kN k0 SENSE terminals for

4 WIRE 4-wire resistance
measurement only.

2-09.wmf
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Figure 2-10. Measuring Current

2-30. EXTERNAL CLEANING

WARNING

TO AVOID ELECTRIC SHOCK OR INSTRUMENT DAMAGE,
NEVER GET WATER INSIDE THE CASE. TO AVOID

INSTRUMENT DAMAGE, NEVER APPLY SOLVENTS TO THE
INSTRUMENT.

Should the 8842A case require cleaning, wipe the instrument with a cloth that is lightly
dampened with water or a mild detergent solution.
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Remote Programming
INTRODUCTION

3-1.

3-2.

NOTE

This section contains programming instructions for use with the |EEE-488
Interface (Option -05). For installation instructions, refer to the Options
and Accessories section.

INTRODUCTION

The |EEE-488 Interface turns the 8842A into afully programmable instrument for use
with the |EEE Standard 488-1978 interface bus (IEEE-488 bus). With the |EEE-488
Interface, the 8842A can become part of an automated instrumentation system. The
8842A can be under complete, interactive control from aremote bus controller; or it can
be set to the talk-only mode, connected to a datalogger or printer, and dedicated to a
single task.

This manual assumes you know the basics of the |EEE-488 interface bus. For an
introduction to the bus, request Fluke Application Bulletin AB-36, "|EEE Standard 488-
1978 Digital Interface for Programmable Instrumentation.”

CAPABILITIES

The |EEE-488 Interface provides remote control of all front panel controls except for the
POWER, CAL ENABLE, and FRONT/REAR switches. Other features include:

e A simpleand predictable command set

e Fast measurement throughput

e Full talk/listen capability, including talk-only operation

e Full seria poll capability, with bit-maskable SRQ

e Full remote/local capability, including local lockout

* EXTERNAL TRIGGER and SAMPLE COMPLETE connectors
* Remote calibration

e Programmable trigger sources, including two bus triggers

« Informative output suffix (suppressible)

e Selectable output terminators

The 8842A supports the following interface function subsets: SH1, AH1, T5, L4, SR1,
RL1, DC1, DT1, E1, PPO, and CO.

BUS SET-UP PROCEDURE
To set up the 8842A on the |EEE-488 bus, proceed as follows:

1. Turnthe 8842A POWER switch OFF and set the 8842A |EEE-488 address using the
rear panel | EEE-488 address switches shown in Figure 3-1.

2. With the 8842A POWER switch OFF, plug the IEEE-488 cable into the 8842A rear
panel |EEE-488 connector.

3. Switch on the 8842A.
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ADDRESS

N\

- T

TALK
ONLY
A T A5 A4 A3 A2 Al| A | T A5 A4 A3 A2 A1l A T A5 A4 A3 A2 Al
D| A D | A D A
D L D |L D L
R K R | K R K
E E o E
S 0 S S o)
N
S N S ) S N
L L
Y
Y Y
00 0 0O 0 O 0 O 11 |0 0 1 o0 1 1 22 0O 1 0 1 1 o0
01 0 0O 0O 0 0 1 22 [0 0 1 1 0 © 23 O 1 o0 1 1 1
02 0 0O 0O 0 1 o0 3 (0o 0o 1 1 o0 1 24 0O 1 1 0 0 O
03 0 0O 0 0 1 1 14 (0 0 1 1 1 0 25 0O 1 1 o0 o0 1
04 0 0O 0 1 0 O 15 (o 0o 1 1 1 1 26 0O 1 1 0 1 O
05 0 0O 0 1 0 1 6 [0 1 0 0 O © 27 0O 1 1 o0 1 1
06 0 0O 0 1 1 o0 7 (o 1 0o 0 0 1 28 0O 1 1 1 o0 O
07 0 0O 0 1 1 1 8 [0 1 0 0 1 O 29 0O 1 1 1 o0 1
08 0 0O 1 0 0 O 9 ([0 1 0o o0 1 1 30 0O 1 1 1 1 o0
09 0 0O 1 o0 0o 1] 20 |0 1 0 1 o0 O 31 Not allowed
10 0 0O 1 0 1 o] =220 1 0 1 o0 1 TALK 1 X X X X X
ONLY ]
X = setting does not matter
f3-01.wmf
Figure 3-1. IEEE-488 Address Selection
Whenever the 8842A isin the local state, the | EEE-488 address can be displayed on the
front panel by pressing the LOCAL button.

An overview of remote operation is presented in the block diagram in Figure 3-2. Each
block represents aregister, buffer, etc., contained in the 8842A. The status registersin the
center column indicate the instrument’s status, including its function, range, reading rate,
etc. Theinput buffer receives data from the IEEE-488 bus. The output buffer receives
datafrom the blocks to its |eft, and sends data on to the | EEE-488 bus.




Remote Programming
AN OVERVIEW OF REMOTE OPERATION

|IEEE-488 INTERFACE BUS

FUNCTION  |je—
R1-
R6
RANGE <
Rs |PO GO
INSTRUMENT
CONFIGURATION READING S
RATE
TRIGGER T,
MODE D
( FRONT/REAR FRSTBYW
NPUTS | X0,P3,C. *Dn INPUT
BUFFER
RO. G5
R7
IAB STATUS ¢ [ AUTORANGE >
5 N(VALUE)
OFFSET n
NUMERIC
L ON/OFF PO.P1,P2 ENTRY
REGISTER
SUFFIX Yo
ENABLE/DISABLE G6
YW STATUS <
OUTPUT Wh
TERMINATORS
GO-G7 DATA |
DISPLAY D~
MEASUREMENT ON/OFE - MEASURE-

CIRCUITRY | menTpATA | OUTPUT
o 7.GET,T0 BUFFER
o ERROR

| MESSAGES
ERROR 0 o7 |
STATUS < >
USER P3 G3 SERIAL
MESSAGE POLL
REGISTER
SRQ P1 G1
MASK
[ VARIABLE P2
CAL VALUE
CALIBRATION CALIBRATION G2
STATUS PROMPT
CALIBRATION Co
FUNCTION

Figure 3-2. Remote Operation Block Diagram

3-02.wmf
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Information is transferred between blocks by device-dependent commands. Each
command is shown next to an arrowhead which indicates the resulting information
transfer. For example, Put command PO takes a number from the input buffer and stores it
in the primary status registers. Likewise, Get command GO gets the content of the
primary status registers and copiesit into the output buffer.

3-5. A NOTE ABOUT EXAMPLES
In the examplesin this manual, device-dependent commands are shown enclosed within
quotation marks, as they would be entered in Fluke BASIC. For clarity, the commands
are also separated by spaces. However, the spaces are are not necessary and may be
omitted.
Example Explanation
"*F3R1S1T2" This exampleisequivalent to "*F3R1S1T2" or
"* F3,R1,S1,T2".
Using the Fluke 1722A Instrument Controller, these commands might be written into a
BASIC program as shown in Figure 3-3. Examples using other controllers are given at
the end of this section.
Here is a typical command string as it might be sent from a Fluke 1722A
Instrument Controller. The string configures the 8842A and triggers a reading.
The PRINT command automatically sends terminators (CR, LF, and/or EOI) to
the 8842A at the end of the command string.
PRINT @3, ““¢* F3 R1 S1 T2 7
|EEE-488 bus address. ................l & -1+
Resets the 8842A to the :
power-up configuration ... ... ......!
Selects the 2 WIRE kQ function. .........:
Selects the 200QQrange .......ccocaeneennns
Selects the medium reading rate..............
Selects the external trigger mode :
(Rear panel trigger disabled) ...............
Triggersareading..........................5
3-03.wmf
Figure 3-3. Typical Command String
Examples of 8842A output data show the terminators CR and LF. The terminator EQI is
not shown because it is a uniline message. However, the terminators CR, LF, and EOI are
al selectable using the Write commands.
For reference, the ASCII and | EEE Std 488-1978 bus codes are shown at the back of this
section.
3-6. DEVICE-DEPENDENT COMMAND SET

Device-dependent commands are the heart of 8842A remote control. They tell the 8842A
how and when to make measurements, when to put data on the bus, when to make service
reguests, etc. Commands which correspond directly to the front panel controls or display
are shown in Figure 3-4. The complete set of device-dependent commandsislisted in
Figure 3-5. The commands may be entered using either upper- or lower-case | etters. See
Table 6-15 for conditions under which certain commands are not valid.
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DISPLAY COMMANDS

DO Normal Display
D1 Blank Display

Sensed

by G5

SUFFIX COMMANDS READING RATE
. ) COMMANDS
YO Disable Suffix
Y1 Enable Suffix SO0 Slow
S1 Medium
S2 Fast

TRIGGER COMMANDS

?  Trigger Measurement
GET Trigger and Execute

TRIGGER MODE COMMANDS

TO Continuous Trigger
T1-T4  External Trigger

SENSE

|E\‘»—E__|3842 A MULTIMETER \

INPUT
24 WIRE E

we | |

1900V ax A\ 200V MAX

X TRIG
TEST
EMOTE
TALK
LISTEN
SRQ

SMF OVER ERROR CAL AUTO OFFSET
C T N
S o

I I B L kD
' 'I '-‘I '-‘I '-’l '-‘l '-‘l A WIR]

700V~

GALIBRATION
SEAL J

i
Lo

2AMAX INPUTS VD

-
-

B

STORE

C@ FRONTM REARK

2
Q/mv

+/- DIGIT 1

DIGIT2 |[ DIGIT3 | DIGIT4 | DIGITS || DIGIT6 ON

Chy__ERASE
o 20 20 VAR IN HF AChy Si
MO \ POWER o °
A\

| &

- =

FUNCTION COMMANDS

F1
F2
F3
F4
F5
F6

VDC
VAC

2 Wire kQ
4 Wire kQ
mA DC
mA AC

RANGE COMMANDS

RO
R1
R2
R3
R4
R5

R6
R7
R8

A

SELF-TEST
Autorange On COMMANDS
200 mV, 200Q
2V, 2 kQ Z0 Begins Self-Tests
20V, 20 kQ

200V, 200 kQ, 200 mA

GTL Go To Local
1000V dc, 700V ac,

2 MQ, 2000 mA

20 MQ DEVICE-CLEAR
Autorange Off COMMANDS
20 mV, 20Q

*Reset 8842A to
power-up state

OFFSET COMMANDS

BO Offset Off
B1 Offset On

3-04.wmf

Figure 3-4. Commands Which Correspond to the Front Panel
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FUNCTON COMMANDS
F1 VDC (Default)
F2 VAC
F3 2 WIRE kQ
F4 4 WIRE kQ
F5 MA DC
F6 MA AC

RANGE COMMANDS

RO Autorange

R2 2V, 2 kQ

R3 20V, 20 kQ

R5 1000V dc, 700V ac, 2 MQ, 2000 mA
R6 20 mQ

R8 20mV, 20Q

READING RATE COMMANDS

TERMINATOR COMMANDS

WO Enable CR LF EOI (Default)
w1 Enable CR LF Only

w2 Enable CR EOI Only

W3 Enable CR Only

w4 Enable LF EOI Only

W5 Enable LF Only

w7 Disable All Output Terminators

CLEAR COMMANDS

*

X0

Device Clear (Resets 8842A to default
conditions)

Clear Error Register

SINGLE-TRIGGER COMMAND

?

Trigger Measurement

GET COMMANDS

GO

Get Instrument Configuration (F,R,S, and
7

SO Slow (Default)
S1 Medium
S2 Fast

Gl Get SRQ Mask
G2 Get Calibration Input Prompt
G3 Get User-Defined Message

TRIGGER MODE COMMANDS

COMMAND TRIGGER REAR PANEL SETTLING
MODE TRIGGER DELAY

TO (Default) Internal Disabled -

T1 External Enabled On

T2 External Disabled On

T3 External Enabled Off

T4 External Disabled Off

Note: Delay is enabled by entering EX TRIG mode while in local.

OFFSET COMMANDS
BO

Bl

DISPLAY COMMANDS

DO Offset Off (Default)

D1 Offset On

SUFFIX COMMANDS

YO Normal Display (Default)
Y1 Blank Display

G4 Get Calibration Status

G5 Get IAB Status (input F/R, Autorange
On/Off, Offset On/Off)

G6 Get YW Status (Suffix
Enabled/Disabled, Terminator
Selection)

G7 Get Error Status

G8 Get Instrument Identification

Note: G2 valid only in calibration mode.

PUT COMMANDS

PO Put Instrument Configuration (F,R,S,
and T)

P1 Put SRQ Mask

P2 Put Variable Calibration Value

P3 Put User-Defined Message

Note: P2 and P3 valid only in calibration

mode.

PUT COMMAND FORMAT

N <value> PO
N <value> P1
N <value> P2
P3 < 16 ASCII characters>

Figure 3-5. Device-Dependent Command Set
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3-8.

3-9.

Device-dependent commands are device-dependent messages. For the 8842A to receive
them, they must be sent over the |EEE-488 bus when the 8842A isin remote and has
been addressed as a listener.

The following paragraphs describe the device-dependent commands in al phabetical order.
Special characters (* and ?) are described last.

Bn (Offset Commands)

The Offset commands duplicate the function of the front panel OFFSET button. When
the 8842A receives the B1 command, the 8842A stores the present reading as an offset
for the present function. The BO command cancels the offset. Aswith front panel
operation, only one offset isallowed at atime.

The offset status (not the offset value) can be read using the G5 command. The 8842A
defaults to BO on both power-up and on any device-clear command (*, DCL, or SDC).

Cn (Calibration Commands)

CAUTION

The command string "C3 C0" erases the entire calibration
memory. A complete calibration must then be performed.

The Calibration commands allow the 8842A to be calibrated under remote control.
Commands CO, C1, and C2 duplicate the front panel calibration functions STORE, A/D,
and HF AC, respectively. For a complete description of remote calibration, see the
Maintenance section of this manual.

For the 8842A to accept these commands, the 8842A must be in the calibration mode
(enabled by pressing the front panel CAL ENABLE switch). Otherwise, the commands
generate an error message.

Dn (Display Commands)

The Display commands allow the user to blank the numeric field in the 8842A front
panel display. The DO command causes the display to operate normally, and is the default
on power-up and upon any device-clear command (*, DCL, or SDC).

The D1 command blanks the numeric field in the display. The annunciators remain
active, and al of the annunciators till flash if the input exceeds 1000V dc or 700V acin
the respective ranges. The D1 command is used for best performance when high IEEE-
488 Interface Data rates are required.

3-9
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3-10. Fn (Function Commands)

3-11.

The function commands duplicate the front panel function buttons. The 8842A defaultsto
F1 on power-up and on any device-clear command (*, DCL, or SDC). If FO is sent to the
8842A, itisinternally converted to F1. The function setting can be read using the GO
command.

Aswith the front panel commands, selecting F6 automatically selects the 2000 mA range
(R5). If theinstrument isin range R8, commanding F5 automatically selects the 200 mA
range (R4). If the instrument isin R1 through R6, commanding F5 automatically selects
the 2000 mA range (R5). If the 8842A isin aresistance function (F3 or F4) and in R6,
selecting any other function automatically selects R5. If the 8842A isinrange R8 and F2
or F3 iscommanded, range R1 is selected.

Example  Explanation

"F3" Selects 2 WIRE kQ function; it does not affect any other settings.
"* Fg" Selects mA AC function and 2000 mA range. Resets all other settings to
default.

Get Commands

The Get commands "get" information from the 8842A for the controller. Each Get
command loads the output buffer with an output string in the format shown in Figure 3-6.
Status data (the output from Get commands GO, G1, G3, G4, G5, G6, G7 and G8) is
interpreted as shown in Table 3-1. The Get commands should not be confused with the
interface message GET (Group Execute Trigger).

SUFFIX FORMAT

, > vDC
VAC
OHM
IDC
IAC

Function Indicator

> Reading is overrange (= 200,000 counts)

<space> Reading is not overrange but can be over voltage

(> 1000 Vdc or 700 Vac)
Leading Comma (Always present in suffix). Most versions of BASIC expect
multiple input values to be separated by commas. (e.g.,input @1, N, S$) to acquire

the numeric portion and suffix string.

3-06.wmf

Figure 3-6. Output Data Format
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Table 3-1. Status Data

OUTPUT
COMMAND STRING MEANING
GO Frst F= 1 -6 as in Funtion commands (Fn)
9 for Self-Test
r= 1 -6 and 8 in Range commands (Rn)
s= 0 — 2 as in Reading Rate commands (Sn)
t= 0 — 4 as in Trigger Mode commands (Tn)
Gl nn nn = 00 for SRQ disabled (default)
01 for SRQ on overrange
04 for SRQ on front panel SRQ
08 for SRQ on cal step complete
16 for SRQ on data availible
32 for SRQ on any error
Note: SRQ mask values may be added for combinations.Example:
33 for SRQ on overrange or any error.
G3 aaaaaaaaaaaaaaaa |16 user-defined ASCII characters
G4 10vm V= 0 Not in cal verification
1 Cal verification
m = 0 Not in calibration mode
1 A/D calibration
2 Offset and gain calibration
4 HF AC calibration
G5 liab I = 0 FRONT inputs selected
1 REAR inputs selected
a= OAutorange on
1 Autorange off (manual range)
b= 0 OFFSET off
1 OFFSET on
G6 10yw Y = 0 output suffix disabled
1 output suffix enabled
w = 0 — 7 as in Terminator commands (Wn)
G7 10nn nn represents error code (See Table 2-1)
G8 FLUKE, Mmmmm = 8842A
mmmmm, Vn.n= |IEEE-488 Interface software version number
0, Vn.n

The output data from some Get commands starts with aleading 1 or 10. This prevents the
controller from suppressing leading zeroes and gives a uniform four-character length to
al instrument configuration data (the data from Get commands GO, G4, G5, G6, and G7).

The Get commands are described further in the following paragraphs. For more

information about output data, see paragraph 3-39.

3-11
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3-12.

3-13.

3-14.

GO (Get Instrument Configuration)

The GO command copies the 8842A function, range, reading rate, and trigger mode into
the output buffer in the format shown in Figure 3-6. The four digits returned represent the
arguments for theequivalent F, R, S, and T commands, as shown in Table 3-1. An
example output string follows.

Example Explanation

3410 CRLF 3: F3 (2 WIRE kQ function)
4: R4 (200 kQ range)
1: S1 (Medium reading rate)
0: TO (Continuous trigger)

The second digit, which can vary from 1 to 6, indicates what measurement range the
8842A isin regardless of whether the 8842A isin autorange or manual range.

The output string from a GO command is acceptable as an argument for an "N" command.
This alows you to configure the 8842A from the front panel and then record the
configuration over the bus for future use with a PO command. However, 9mmm (meaning
self-test) can not be used with the PO command.

G1 (Get SRQ Mask)

The G1 command copies the present SRQ mask into the output buffer in the format
shown in Figure 3-6. The SRQ mask values are explained in Table 3-1. An example
output string follows. For more about the SRQ mask, see paragraph 3-47.

Example Explanation
33CRLF Enable SRQ on any error or overrange

G2 (Get Calibration Prompt)

The G2 command is used when calibrating the 8842A under remote control. The
command loads the output buffer with a calibration prompt that represents the input
expected at the analog inputs. The calibration prompt is formatted as asigned decimal
with exponent, as shown in Figure 3-6. The suffix may be enabled with the Y 1 command.
Example output strings follow.

Examples Explanation
+1.00000E+0 CR LF Calibration prompt
+190.000E-3 CR LF Calibration prompt

+1.90000E+0, VDC CR LF Cadlibration prompt (Suffix enabled)

If an error has occurred, the G2 command loads the output buffer with an error message
instead of the prompt. (See paragraph 3-39.)

The G2 command is valid only when the calibration mode is enabled by pressing the
front panel CAL ENABLE switch. If the 8842A is not in the calibration mode, the G2
command generates an error message.
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3-15. G3 (Get User-Defined Message)

3-16.

The G3 command loads the output buffer with the user-defined message stored in
calibration memory during the calibration procedure. The message consists of 16 ASCI|
characters, as shown in Figure 3-6.

The message is stored in calibration memory during calibration using the P3 command. If
fewer than 16 characters have been stored, the remaining characters returned are spaces.
If no message has ever been stored, a string of 16 null characters (hex 00) will be
returned. Some exampl e output strings follow.

Example Explanation

FL8842A.12-17-83 CR LF Identifies instrument and gives cal date.

01-25-84 CRLF Givescal date. Thelast eight characters are
blank.

G4 (Get Calibration Status)

The G4 command is used when calibrating the 8842A under remote control. The
command loads the output buffer with the instrument’s calibration status in the format
shown in Figure 3-6. The statusis represented by afour-digit integer which isinterpreted
in Table 3-1.

Thefirst two digits are always 1 and 0. The third digit indicates whether or not the
calibration verification mode is enabled. (This mode is enabled only when the calibration
modeis enabled.) The fourth digit indicates whether or not the calibration mode is
enabled, and if so, which part of the calibration procedure the 8842A isin. Example
output strings follow.

Example Explanation
1000 CRLF 1:Leadingl
0: Leading O
0: Not in cal verification
0: Cal mode disabled
1001 CRLF 1:Leadingl
0: Leading O
0: Not in cal verification
1: Cal mode enabled; A/D cal selected

3-13
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3-17. G5 (Get IAB Status)

The G5 command |oads the output buffer with the IAB statusin the format shown in
Figure 3-6. As Table 3-1 explains, the IAB status is a four-character string which
indicates the status of the FRONT/REAR switch (front or rear analog inputs selected), the
autorange feature (autorange on or off), and the OFFSET feature (OFFSET on or off).
Thefirst digit isaways 1. An example output string follows.

Example Explanation
1011 CRLF 1: Leading 1
0: FRONT inputs
1: Autorange off
1: OFFSET feature on

It is useful to know whether autorange is on or off because this information is not
available from the GO command. For example, the GO command could indicate that the
8842A wasin the 200 mV range, but it would not indicate whether the 8842A wasin
autorange or manual range.

3-18. G6 (Get YW Status)

The G6 command loads the output buffer with the YW status in the format shown in
Figure 3-6. The YW statusis a four-character string which indicates which terminators
are selected and whether the output suffix is enabled or disabled, as shownin Table 3-1.
Thefirst two digits are always 1 and 0. An example output string follows.

Example Explanation

1015LFCR 1:Leadingl
0: Leading O
1: Y1 (enable output suffix)
5: W5 (enable LF only)

3-19. G7 (Get Error Status)

The G7 command copies the error status register into the output buffer in the format
shown in Figure 3-6. Thefirst two digits are dways 1 and 0. The second two digits
represent the appropriate error code, if an error has occurred. (Error codes arelisted in
Table 2-1, Section 2). If an error has not occurred, the second two digitsare 00. An
example output string follows.

Example Explanation
1071 CRLF 1: Leading 1
0: Leading O

71: Syntax error in device-dependent command string

The G7 command gives the error status as it exists when the command is executed at its
position in the input string. The G7 command does not clear the error status register. For
more information about error messages, see paragraph 3-40.
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3-20. G8 (Get Instrument Identification)

3-21.

The G8 command copies the 8842A instrument identification into the output buffer in the
format shown in Figure 3-6. The identification is represented by four comma separated
fieldsthat are interpreted in Table 3-1.

Thefirst field indicates the manufacturer, the second indicates the instrument model
number, the third is dways zero, and the fourth indicates the version number of the
| EEE-488 interface software.

Example Explanation

FLUKE,8842A,0,V4.0 CR LF Thisinstrument is a Fluke 8842A with |EEE-
488 interface software version 4.0.

N (Numeric Entry Command)

Format Explanation

3-22.

3-23.

N<numeric entry> Where <numeric entry> is one of the following:
<signed integer>
<signed real number without exponent>
<signed real number>E<signed exponent>

Example Explanation

"N12001" Enters the five-digit integer 12001
"N-1.23E2" Enters-1.23 x 10°

"N+154.33E-1" Enters 1.5433 x 10

The N command enters numeric values for use with subsequent Put commands. The
interpretation of the numeric value depends on which Put command it is used with.

The E can be used within an N command for entering an exponent of 10. The N can be
used without an E, but an E requires aprior N. The exponent can be any integer from -9
to +9.

The mantissa may exceed 5-1/2 digits. The 8842A accurately calculates the appropriate
exponent and then disregards all but the first 5-1/2 digits of the mantissa. However, a
syntax error will occur if the numeric entry overflows the input buffer.

Example Explanation
"N123456789" Enters +1.23456 x 10°

Put Commands

The Put commands PO through P3 set up the 8842A’s configuration and operating modes
by entering ("putting") information in the appropriate registers. The put commands are
described further in the following paragraphs.

PO (Put Instrument Configuration)
Format Explanation

N<frst>P0 Where <frst> isafour-digit integer interpreted as arguments for the F,
R, S, and T commands.

Example Explanation

3-15



8842A

Instruction Manual

3-16

3-24.

3-25.

"N3120 PO" Identical to F3 R1 S2 TO. Selects 2 WIRE kQ function, 200Q range,
fast sample rate, continuous trigger.

The PO command allows broadside loading of the Function, Range, Reading Rate, and
Trigger Mode commands (F, R, S, and T). The codes for these commands are listed in
Figure 3-5.

A numeric entry for PO must be within +1000 and +6824. Each of the four digits must not
exceed its maximum allowed value (6, 8, 2, and 4, respectively) or an error message will
occur and the instrument configuration will remain unchanged. The entry may be
expressed as an integer, real number, or real number with exponent, as described under
the N command. Any fractional part isignored.

Example Explanation
"N3112 PO" Setsthe 8842A to F3, R1, S1, and T2.

P1 (Put SRQ Mask)
Format Explanation

N<SRQ mask>P1 Where <SRQ mask> is atwo-digit integer from 00 to 63.

The P1 command is used to program the 8842A to make service requests on user-
specified conditions. The two-digit code for the SRQ mask is interpreted in Table 3-1
under the G1 command. For more about the SRQ mask, see paragraph 3-51.

Numeric entries for the P1 command must be between 0 and +63 (inclusive), or an error
will occur and the SRQ mask will remain unchanged. The entry may be expressed as an
integer, real number, or real number with exponent, as described under the N command.
Any fractional part isignored.

Example Explanation

"NO.17E+2 P1"  Sets SRQ mask to 17. Enables SRQ on data available or overrange.

"N1P1" Sets SRQ mask to 01. (A leading zero is assumed.) Enables SRQ on
overrange.

P2 (Put Calibration Value)

Format Explanation

N<vaue>P2 Where <value> can be an integer, real number, or real number with
exponent, as described under the N command.

Example Explanation

"N1P2" If the 8842A isin VDC, the next calibration input expected is
1.00000V dc.

The P2 command is used to enter variable input calibration values just like the front panel
VAR IN button. To accept the P2 command, the 8842A must be in the calibration mode
(enabled by pressing the front panel CAL ENABLE switch). Otherwise, the P2 command
will generate an error message.

The variable input is a measurement vaue that is to be used as the calibration value for
the next calibration step. Itsformat is the same as a measurement value. But sinceitis
coming from the controller, the value can be specified using any valid format (signed
interger, real number, or real number with exponent). For example, if the 8842A prompts
for an input value of 100Q for the next calibration step, but the available source is
98.97Q, the variable input can be specified as "N+9.897E+1", "N0.9897E2", N9897E-2",
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3-26.

3-27.

3-28.

etc. All of these strings result in the same value being used for the next calibration step.
For compl ete information about remote calibration, refer to the Maintenance section.

Numeric values exceeding full scale and negative values for ohms and AC generate error
messages.

P3 (Put User-Defined Message)

Format Explanation

P3<value> Where <value> isastring of up to 16 ASCI| characters.

Example Explanation

"P3FL.8842.12-17-83" Loads the message "FL.8842.12-17-83" into calibration
memory.

"P3HIMOM" L oads the message "HIMOM" into calibration memory. The

remaining eleven characters are assumed to be blank.

The P3 command stores a user-defined message in the internal calibration memory during
remote calibration. The message may be read with a subsequent G3 command.

The message may consist of up to 16 ASCII characters, and typically represents the
instrument’s identification, calibration date, calibration facility, etc. If fewer than 16
characters are specified, spaces are appended to fill the message to 16 characters. Spaces
and commas in the 16-character input string are suppressed. Lower-case |etters are
converted to upper-case.

NOTE

If fewer than 16 characters are specified, the P3 command must not be
followed by other commands in the same input command string. Otherwise,
the subsequent commands will be misinter preted as part of the 16-character
string.

To accept the P3 command, the 8842A must be in the calibration mode (enabled by
pressing the front panel CAL ENABLE switch). Otherwise, the P3 command will
generate an error message.

Rn (Range Commands)

The Range commands duplicate the front panel range buttons. For example, RO selects
autorange, and R3 selects the 20V/20 kQ range.

The R7 command turns autorange off, just asthe AUTO button does when it is toggled.
Command R7 puts the 8842A into manual range, selecting whatever range the instrument
isin when the command is received.

The 8842A defaults to RO on power-up and any device-clear command (*, DCL, or
SDC). The range setting can be read using the GO command.

Sn (Reading Rate Commands)

The Reading Rate commands duplicate the front panel RATE button. Likethe RATE
button, the reading rate command al so selects the number of digits displayed and the
filter setting. (Filter settings are shown in the specificationsin Section 1).

The 8842A defaultsto SO on power-up and any device-clear command (*, DCL, or
SDC). The reading rate can be read using the GO command.
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3-29. Tn (Trigger Mode Commands)
The Trigger Mode commands duplicate the front panel EX TRIG button. In addition, the
commands can enable or disable the rear pand trigger and the automatic settling time
delay.

Figure 3-7 illustrates how to select among the five types of triggers: continuous trigger,
front panel trigger, rear pandl trigger, and two bustriggers. Note that the front panel
TRIG button is enabled only while the instrument is under local control.

TRIGGER METHOD

CONTINUOUS
TRIGGER v
DEVICE CLEAR
TOGGLED BY JT0 "
EX TRIG EASUREMENT
BUS TRIGGER| _ BUTTON o CIRCUITRY
(? or GET) ;; }'42'
REMOTE '
o)
o) - LOCAL*
LOCAL
FRONT PANEL|
TRIGGER [~ SETTLING T1, T2
DELAY
T3, T4
T2,T4 T
7 0o ) *With EXTR |
REAR PANEL —P—O/o_ With EXTRIG enabled.
TRIGGER T1 T3

DEVICE CLEAR,
EX TRIG BUTTON

® Switches represent effect of indicated commands, buttons, and remote/local status.
e Instrument shown in power-up state (TO, local, rear panel trigger enabled).

TRIGGER METHOD DESCRIPTION

3. Continuous Trigger Continuous trigger generated by 8842A in internal trigger mode (T0).

2. 7 Command Single trigger initiated by ? command from controller.
3. GET Command Single trigger initiated by GET command (an interface message) from
contraoller.

4. Front Panel Trigger Single trigger initiated by front panel TRIG button.

5. Rear Panel Trigger Singletrigger initiated from rear panel EXTTRIG input. (Disabled by T0, T2, T4.)

3-07.wmf

Figure 3-6. Trigger Selection Logic Diagram

In the continuous trigger mode (T0), triggers are initiated at the selected reading rate.
Each new reading is loaded into the output buffer as it becomes available, unless the
instrument is busy sending previous output data.
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3-30.

3-31.

3-32.

3-33.

The trigger mode can be read using the GO command. The 8842A defaultsto TO on both
power-up and any device-clear command (*, DCL, or SDC).

Wn (Terminator Commands)

The Terminator commands select what terminators the 8842A appends to every output
string. The available terminators are: Carriage Return (CR), Line Feed (LF), and End Or
Identify (EQI).

CR and LF are ASCII control codes, sent over the data linesjust like output data. EOIl isa
uniline message which is sent simultaneoudly with the last character in the output string.
Normally, each output string is terminated with CR followed by LF and EQI.

The terminator selection can be read using the G6 command. The 8842A defaults to WO
on power-up and any device-clear command.

XO (Clear Error Register Command)

The X0 command clears the 8842A’s error status register. After an X0 command is
executed, a G7 command (Get Error Status) would return 1000 (no errors).

Note that the error status register is also cleared when any device-clear command (*,
DCL, or SDC) is executed. However, X0 is useful for clearing the error status register
without forcing a complete instrument clear (as do the device-clear commands).

Yn (Suffix Commands)

The Suffix commands enable or disable a suffix which the 8842A can append to all
numeric data (the data in response to G2 or trigger commands). The suffix includes a
comma, an overrange indicator (>), and afunction indicator (VDC, VAC, OHM, IDC, or
IAC). Thesuffix isillustrated in Figure 3-6. An example of suffixed dataisgivenin
paragraph 3-43.

To read suffixed datawith a controller using BASIC, one can read the whole lineinto a
string variable and then convert the numeric part into a numeric variable. However, itis
much easier to read the numeric part directly into a numeric variable and the suffix into a
string variable. The leading comma of the suffix serves as a convenient delimiter. For
example, a BASIC program statement might be:

INPUT @1,A, B$

The suffix status can be read using the G6 command. The 8842A defaultsto YO on
power-up and any device-clear command (*, DCL or SDC), unlessin talk-only mode.

Z0 (Self-Test Command)

The Z0 command initiates the diagnostic self-tests as does pressing the front panel SRQ
button for 3 seconds. The 8842A then runs through the tests in sequence. (For a
description of the self-tests, see the Maintenance section.)

If the 8842A detects an error, an error message is loaded into the output buffer and
displayed on the front panel. After the last test, the 8842A is reset to the power-up
configuration, and it begins taking readings.

It isan error to send the 8842A device-dependent commands during the self-tests.
However, the controller can still make the 8842A atalker to read the output buffer during
the test, and thus record each error that occurs, except that only the last of the digital self-
test errors can be read. After the tests, only the last error is stored in the output buffer if
more than one error occurred.
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3-34.

3-35.

Error messages are indicated by an exponent of +21. For more about error messages, see
paragraph 3-40.

Since the 8842A isreset at the end of the salf-tests, the Z0 command should be the last
command in a given command string. The 8842A will ignore any subsequent commands
in the same command string.

When the self-tests are complete and no errors have occurred, the seria poll register will
have bit 5 (Data Available) true and bit 6 (Any Error) false. See paragraph 3-50 for more
about the seria pall register.

(Device-Clear Command)

The asterisk command (*) is a device-dependent message which resets the 8842A to the
power-up default settings and clears al registers and buffers except for the input buffer.
The remote/local status remains unchanged. The asterisk command performs the
following:

1. Implementsthe default settings F1, RO, SO, TO, DO, BO, Y0, WO.
Clearsthe error status register (equivaent to X0).

Zeros the SRQ mask, prohibiting service requests (equivalent to NO P1).
Zeros the numeric entry register (equivalent to NO).

g > DN

Zerosthe seria poll register.
6. Setsthe SRQ linefase.

The asterisk command is executed in its proper turn in astring, just like any other
command, without affecting the contents of the input buffer. All commands which
precede the asterisk command are performed.

The asterisk command is useful to ensure that the 8842A is initialized to the same state
each time aprogram is run. By contrast, the similar interface messages DCL (Device
Clear) and SDC (Selected Device Clear) cause the entire input buffer to be cleared
immediately.

DCL, SDC, and the asterisk command are all considered to be device-clear commands
because the results are so similar; however, DCL and SDC are not identical to the asterisk
command described here. DCL and SDC are discussed further in the paragraph on
interface messages.

? (Single-Trigger Command)

The Single-Trigger command (?) causes the 8842A to take a reading and place the result
into the output buffer. To accept this command, the 8842A must be in external trigger
mode (selected by the T1, T2, T3, or T4 command).

The Single-Trigger command is one of five waysto trigger areading. (See Figure 3-7.)
Of these, only the Single-Trigger command (?) and the Group Execute Trigger command
(GET) are loaded into the input buffer.

3-36.INPUT SYNTAX

The following paragraphs describe how to construct groups of commands for the 8842A.
A few definitions are presented first, followed by a description of how the 8842A
processes input commands. Guidelines are then summarized in four syntax rules.
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3-37.

3-38.

Definitions

e Qutput commands: Commands which load data into the output buffer. The output
commands are: the Get commands (GO through G8); the Single-Trigger Command
(?); the Continuous Trigger command (T0); and Group Execute Trigger (GET), not to
be confused with the Get commands.

e Input terminator: An ASCII control code sent by the controller which tells the 8842A
to execute al device-dependent commands since the previous terminator.
Terminators are CR (Carriage Return), LF (Line Feed), EOI (End Or Identify), and
GET (Group Execute Trigger).

e Input command string: One or more device-dependent commands followed by a
terminator.

Input Processing

When the 8842A receives commands from the bus, it stores them in a 31-character input
buffer as a continuous string of characters. Commands in the input buffer are not
executed or checked for syntax until an input terminator is received or the input buffer
becomesfull. The only valid input terminators are CR, LF, GET (Group Execute
Trigger), and/or EOI.

When the 8842A receives an input terminator, it executes the previous commandsin the
order in which they were received. Asinput characters are processed and executed, space
ismade available in the input buffer for new characters.

If the input buffer becomes full, the 8842A stops accepting characters from the bus until
al complete command strings currently in the input buffer have been executed. In this
way, characters sent to the 8842A are never lost due to buffer overflow.

In someinstances, aterminator is automatically transmitted at the end of the controller’s
output string. For example, in Fluke BASIC, the PRINT statement always finishes with a
CR LF pair. If acontroller does not have this feature, the programmer must transmit a
terminator explicitly.

The 8842A accepts a phabetic charactersin either upper or lower case. Spaces, commas,
and control codes are ignored and are not placed in the input buffer. If the 8842A
receives a group of terminators (such as CR LF or CR LF EOI), only a single terminator
is loaded