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GENERAL INFORMATION

INTRCDUCTION

The PM2534 is a digital. automatic multimeter controlied by a microcomputer. The type of the
microcomputer is a 8031 extended with a 16 k ROM. The instrument can perform the measurements as
listed below.

- Direct voltages (V=)

- Alternat'ng voltages (V) trug RMS

- Direct currents (A=)

- Ajternating currents (A~} trug RMS

- Resis:ance, in two-wire (2-2 W) and four-wire {{-4 W) configuration
- Temperature °C

Ranges can be selected manually. autamatically or remote.

Beside the standard functions the user can alter the speed to increase the number of measurements per
second. or to obtain & higher resolutian.

The filter function switches n a frequency filter in the function vV~ and A~ in all other functions (except °C)
it acts as a digital filter.

Offset in the lowest dc range can be compensated by using the NULL function.

Measurements can be started with an internal, manual or external facility. External starting is possible via
the external stan inpdt, or via the IEC/IEEE-bus interface.

All the above mentioned-functions are also selectable via the IEC-B25/IEEE-488 interface.

The PM2534 is equipped with an internal guard, which is externally accessible. Therefare, very low levels in
a oisy ambient can be measurec with high accuracy.

CHARACTERISTICS
Safety Characteristics

This apparatus has been designed and tested in accordance with Safety Class | requirements of [EC
Publication 348, Safety Reguirements for Electronic Measuring Apparalus and CSA 5568, and has been
supplied in a safe condition.

This manua! contains information and warnings which must be followed to ensure safe gperation and to

relain the instrument in a safe condition.

This ‘nstrument:

- satislies the requirements of EEC Council Directive NO. 73/23 EEC in that it conforms with IEC
Publicatian 348.

- is listed by the Canadian Slandards Asscciation as cerlified.

- is certified by the Independent German Testing and Approvals Institute VDE (and has been tesled
accarding to VDE 0411, Part 1).
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2.2.8 Temperature (°C)

Measuring principle Pt-100 probe, according to DIN 43764, in 4-wire
conliguration via FROBE input

Recommended probe Philips FM 9249 (- 60 °C up to +200 °C)

Range - 100 °C up ta 850 °C

Resolution Speed 2. 0.1 °C
Speed 3:1°C

Measuring current 1 mA

linearisation Probe characteristics according DIN 43760

is linearised within stated accuracy limits

Accuracy Excl. probe + (0.3 % of reading + 0.2 °C)

Temperature coefficient + (0.01 % of reading + 0.003 % range}/K

Respanse time (excl. probe) internal trig single trig
Speed 2 <750 ms <550 ms
Speed 3 <75 ms <65 ms

Max. voltage between 0" and guard 30 Vac or dc, 42 Vpeak

Max. voltage at probe tip Depending on probe

2.29 Converter characteristics {of analog-to-dlgital converter)

Type af conversion Linear
Qperating principle Integrating ADC
Commutation point At the end of each representation unit

Basic mode of operation:

- manually triggered Via "SINGLE™ pushbutton on front.

- externally triggered In "'SINGLE TRIGGER' mopde via rear input
“EXT TRIG" {BNC).
Starting a measurement via the interface is possible
in SINGLE TRIGGER maode.

- repelitive triggered In “INT TRIGGER"” mode a new measurement s
started automatically after completing the prevous
one.

Range setting Selectable between AUTQO and MANUAL ranging
- Manual with UP and DOWN swilches
- Automatic:

. upranging a: about 100 % of scale,
3 000/30 000/300 000/3 000 Q00

. downranging at about @ % of scaie,
270/2700/27 000/270 000

Polarity setting Automatic setting on Vdc, Adc. °C,
blanked in other functions
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2.2.11

Resolution

Initial settings after
power an ar reset

Time functian

Input settling time

Sampling time

Input terminal arrangement

Number of sockets

Input contiguraticn

Impedance betwesn sockets

Maximum voltage between
input sockets

1:3000

1: 30 00C

1 : 300 000
1: 3000 000

2-11E

depending on selected function, range and speed

made

V—, Auto ranging, Speed 2, Internal-trigger,

Filter off. Null off

Automatically adapted to obtain a correct measuring
result when input signal and trigger signal are given
simultanecusly in Single Trigger mode

Version
Speed 50 Hz 60 Hz
1,2, 3 20 ms 1625 ms
4 2ms 2 ms

- 5x safe 4 mm terminal an removable input unit
mounted in front; can also he mounted an rear
(Quard, 0 y.q, Oa, V-0, A).

- 2x B pin DIN connector for PROBE, one on front
and one on rear. Only one socket accessible at a

time.

Asymmetrical, floating, guarded

guard - ground
guard - 90"’
0" - ground

0" -V
"0 A

‘?OV.Q” . t!oAl-

guard - ground

guard - 07
"g” - ground
V-0 - ground
A - ”O"
V_n - !I0|!

>10 G &/ <1000 pF
>10 Gf? // <1000 pF
>20 GN {f < 500 pF
depending on function
and range, see relevant
spec. points.

directly connected

250 Vac or de. 350 Vpeak
250 Vac or de. 350 Vpeak
950 Vac or dc, 350 Vpeak
450 Vac or dc. 600 Vpeak
250 Vac or dc, 350 Vpeak
fuse protected Imax. 3 A
depending on function
and range; see relevant
specification
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2.3

2.3.1

CPERATIONAL DATA

Warm-up time

Safety

Mechanical characteristics

Recalibration interval

Back-up battery life-time

Display
Visual representation
Number of digits

Number of representaticn
units

Means of representation of
output value

Polarity representation

Decimal point representation

Means of function representation

Means of units representalion

QOverload representation

Indication of exceeding crest-factor or clipping
input circuit

Data hold

Range hold

Acoustic representation

30 minutes to reach specified 20 days accuracy
2 hours before calibration and for 24 h specification

According to IEC-348/VDE 0411
Safety Class |

CSA 556-B

Dimensions: 280 x 210 x 86 mm

Mass: 2.85 kg.

Cabinet material: Aluminium case
plastic tront

1 year

5 years

6.5, 5.5, 45, 3.5 depending an
function, range and speed mode

3 000

30 000 depending on function,
300 000 range and speed mode
3 000 00O

7-segment, reflective LCD display, § mm

Automatic indication of + or —, or
blanked according to measured guantity

Indicated in LCD display

Selected function is indicated in LCD via units
indication and annunciators

Via 16-segment characters in LCD; mV, V, £, ki,
M, wA, mA, °C

Display indicates "OL"

1" in LCD, measured value remains on display

Possible in SINGLE TRIGGER mode via
"SINGLE" pushbutton or EXT TRIG input en
rear, or by using Data Hold Probe PM9267

Possible via RANGING "AUT/MAN'" switch

Signal is given:

- at Vdc and Vac when overlead occurs on
300 ¥ range {cannot be switched off)

- at Adc and Aac when overload occurs on
3 A range (cannot be swilched off)
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2.3.3

2.3.4

2.4

2.4.1

IEC/IEEE interface

IEC/IEEE interface

See sectian 4.4. for specification
System 21 interface

Interface function

Cannector type

Available supply

External control

Remaote programmable

External triggering

ENVIRONMENTAL CONDITIONS

General

2-13E

According to IEC-625, IEEE-488

Master function System 21 bus
9-pin female D-connector

current 200 mA

Via IEC/IEEE-bus

Via BNC on rear

- Trigger pulse negative-gaing, width 15 ps
H= +24..+20V
L=-20... +1V

- By shon-circuiting EXT TRIG input one
measurement is performed.
Recavery time >10 ms

- EXT TRIG input is protected up ta 60 Vac or dc,
85 Vpeak

The environmental data mentioned in this manual are based on the results of the manufacturer’'s checking

procedures.

Details an these procedures and failure crileria are supplied on request by the PHILIPS organisation in your
country, ar by PHILIPS, INDUSTRIAL & ELECTRO-ACOUSTICAL EQUIPMENT DIVISION, EINDHOVEN,

THE NETHERLANDS.

Operating condilions are specified according to JEC 359.

Climatic conditions

Temperature

Reference temperature

Rated range of use

Limit range of operation

l.imit range of storage and transport

Humidity

Reference rel. hum.

Rated range of use

Limit range of cperation

Limit range of storage and transport
Max. dew-paint

Barometric pressure

Rated range of use
Limit range for storage and transport

Group | with extension of the temperature limits

23°C +1°C
Q°C..50°C
0°C..55°C

-25°C ... +70°C

45 -75 % RH

20 - 80 % RH (no condensing)
20-80 % RH

5 -85 % RH

25 °C

70 kPa ta 106 kPa (up te 2200 m)
53.9 kPa to 106 kPa (up to 4300 m}
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2.4.2

2.4.3

2.4.4

245

Mechanical conditions
Group
Line supply conditions
Group

Voltage

Reference value
Rated range cf use

sz

230V +1 %
230V +£10 %

Note: Instrument can be altered internally for a nominal mains voltage of 115 V.

Frequency

Reference value
Rated range of use

50Hz +1 %
50Hz +19%

Note: Instrument can be allered internally for a nominal mains frequency of 60 Hz

Interruptions

Interruption

Power consumption
Power consumption

Electromagnetic compatibility

Conducled interference

Radiated interference
Susceptibility

Accessories

Supplied with instrument:

Optionally available
Specific accesseries for PM2534

Universal accessoties

<10 ms: no influence

>10 <500 ms: instrument may either restart ar
continue

=500 ms; instrument will restart, condition equals
situation after switching on power

<20 VA

CISPH publ 11 and 14
VDE 871-B and 875-K

VFG 1046/84
VFG 1046/B4

Measuring leads PM9268& (incl. probes)
Mains supply cable

Spare fuses

Operating manual

8-pin OIN connector

4-wire Q@ cable PMa284/01
Shielded measuring cabla  PMB265/01

High frequency probe PM9210
High frequency probe PMB213
Current shunt PMa244
Current transformer PM9245
Current probe PM39101
EHT probe PMO246
Temp. probe (Pt-100) PMO249
Data hold probe FM9267

Rack mounting set PMS280/02
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2.2.2

2.2.3

Performance Characteristics

- Properties expressed in numerical values with stated tolerance are guaranteed by PHILIPS. Specified non-
tolerance numerical values indicale those that could be nominally expectied from the mean of a range of
identical instruments.

- This specification is valid after the instrument has warmed up for 30 minutes {reference temperature 23 *C
+ 2 °C) to reach the 90 days accuracy. The warm-up time te reach the 24 hours specification is 2 hours.

Vdc

Ranges

Measuring modes:

300mvy, 3V, 30V, 300V

Speed Measuring speed (depen- Neminal scale Resalution

made ding on measured value) length on 300 mV range
Speed 1 0.2 up to 0.3 measfs 3 000 000 100 nV

Speed 2 2 up 10 3 meas/s 300 000 1 uY

Speed 3 20 up o 30 measis 30 000 10 uV

Speed 4 100 measfs 3 000 100 uV

Notes: - stated measuring speed is excluding IECAEEE controfier.
- At speed 1 display value will be updated within 0.5 s after a step-change of inpu! signal

Accuracy is given in;

+(% of reading + % of range) relative

to calibration values

Accuracy Agcuracy Accuracy
Speed Range 24 h, Q0 days, 1 year,
mode tcal +1 °C tcal +5 °C lcal+ 5°C
Speed 300 mvy 0.0025 + 0.0013*| 0.007 + 0.0017* 0012 + 0.0017*
1and 2 3V ©.0020 + 0.0010 0.005 + 0.0013 0.010 + 0.0013
30V 0.0025 + D.0013 0.006 + 0.0017 0.015 + 0.0017
300V 0.0025 + 0.0010 0.006 + D0.0013 0.010 + 0.0013
Speed 3 300 mV - 300V 0.6033 + 0.0033 0.008 + 0.005 0.010 + 0.005
Speed 4 300 mV¥ - 300V 0.033 + 0.033 0.04 + 0.05 0.05 + 0.05

* valid when using "NULL".

Temperature coefficient in range outside:

Input impedance:

Offset current in input:

+(0.002 9% of reading + 0.0005 % of rangeyK

10 MQ N 30 pF
at overioad on 300 mY and 3 V ranges:
100 kQ /f 30 pF

<30 pA
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2.2.4

Vac
Caonverier type
Ranges

Frequency range

Measuring moces:

AC-coupled RM3
300mV, 3V, 30V, 300V

Fitter on 40 Hz - 100 kHz (default)
Filter off 400 Hz - 100 kHz

Measuring speed (int trig) Nominal Resolution
Speed moce | (depending on measured value) scale length | on 300 mV
range
Speed 2 2.2 up t0 3 measss 30 000 10 uV
Speed 3 20 up to 30 meas/s 3 000 100 uV
Accuracy is: Valid over 1-100 % of range;
+ (% of reading + % of range) relative
to calibrated values
Accuracy Accuracy Accuracy

Speed Frequency range 24 h, 890 days, 1 year,
2and 3 tcal+1 °C tcal+5 °C tcal+5 °C
Filter on 40 Hz - 5kHz 0.1 + 0.1 0.2 + 01 0.3 + 01
Filter off 400 Hz - 5 kHz 0.1 + 61 g.2 + 01 0.3 + 01
Filter on 5 kHz - 100 kHz 002 + 0.02 0.04 + 0.02 0.06 + 0.02
and off

Temperature coefficient in range outside + 0.03 % of reading/K

Tca| ~5¢C

Ranges 300 mV and 3 V: 1.2 MQ // 30 pF
Ranges 30 V and 300 V: 0.83 MQ /f 30 pF

Input impedance

120 dB for dc signals
B0 dB for ac signais of 50 Hz,
decreasing with 20 dB/dec

Common Mode Rejection
(guard connected to "0"
1 KQ unbalance)

250 Vac or dg, 360 Vpeak between 07 and guard
250 Vac or de, 350 Vpeak between guard and ground

Maximum GM vollage

Response time: (at single trigger first reading is within specified distance from final value when step-input
and trigger command are given simultanecusly).

Excl. ranging Incl. ranging

Digits

Filter on Filter off Filter on Filter off from

. . . _ final

Trigger Trigger Trigger Trigger value

internal| single { internal single | internat| single | internat single

Speed 2 <18s |<15s <11 s <B50ms|<21s |<3.1s(|<13 s{<15 s 10
Speed 3 <0.9s | <1.0s | <200 ms| <200 mst <1.7s | <2.7 s | <800 ms| <900 ms 10
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Cres: factor

Maximum input voltage
Maximum V. Hz

Maximum dc veltage on input

Resistance (2-wire, 4-wire)
input configuration
Ranges 2-wire

4-wire

Measuring modes:

=>3.3 at full scale, increasing down scale by
33y full st_:ale

reading
with maximum of 33.

Warning on display when clipping oceurs,
by symbaol 717

All ranges 400 Vac or de, 600 Vpeak,
7
product 10

400 V

D.wire via 0" and V-Ohm"
4-wire via PROBE

3 kQ, 30 kQ, 300 k2, 3 MQ, 30 MG, 300 MQ.
3 k2, 30 kQ, 300 kO, 3 MQ.

2-5E

Speed moce Ranges Measuring speed Nominal Resolution
{depending on scals length
measured value}
Speed 1 3 kQ-3 M2 .2 up to .3 meas(s 3 000 000 1Tm-148
30 M .2 up to .3 measfs 300 000 100 @
300 MQ .2 up to .3 meas/s 30 000 10 k{2
Speed 2 3 kQ-3 MO 2 up to 3 meas/s 300 ooo 10 mQ - 10 Q2
30 MQ 2 up to 3 measfs 30 000 1 kG
300 MQ2 2 up to 3 measfs 3 000 100 k&
Speed 3 3 k(-3 MQ 20 up to 30 meas/s 30 0CO 100 m - 100 @
30 MO 20 up to 30 meas/s 3000 10 kQ
300 M2 20 up to 30 meas/s 300 1 MQ
Speed 4 3 k-300 kQ >>B5 meas/s 3000 1Q-100Q

Notes: - Stated measuring speed is excluding IECAEEE controlier.
- At Speed 1 dispiay value will be updated within 0.5 5 affer a step-change of input signal.

Accuracy is given in.

+ (% of reading + % of range) relative
to calibration values

Accuracy Accuracy Accuracy

Speed Range 24 h, 90 days, 1 year,
maode tcal +1 °C tcal +5 °C tcal +5 °C
Spead 3 kQ - 300 k&2 0.01 + 0.0033 (.02 + 0.0033 0.03 + 0.0033
1.2 3IMQ 0.02 + 0.0033 0.04 + 0.0033 0.05 + 0.0033
and 3 30 MQ 0.06 + 0.0033 0.10 + 0.0033 .15 + (.0033

300 MQ 0.8 + (.033 16 + 0.033 20 + 0033
Speed 4 3 k0-300 k2 0.0033 + 0.033 0.05 + 0.033 (.06 + 0.033
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Temperature coefficient in range outside:

lca| i‘5 °C
Ranges 3 k2 - 3 MG
30 M
300 Mg
Measuring current
Maximum lead resistance in
4-wire configuratian
Maximum voltage at open input

Palarity input sockets

Testing semiconductor junctions

Protection

+ 0.005 % of reading/K

+0.02 % of reading/K

+ 0.05 % of reading/K

1 mA at 3 kQ down to 10 nA at
300 MQ (non-linear}

100 O

<10V

"V-02'" negative, 0" positive

Possible in forward {up to VI = 3 V) and
reverse direction

2-wire terminals: up to 250 Vac or d¢, 350 Vpeak

4-wire terminals: up to 30 Vac or dc, 42 Vpeak

Common Mode voltage influence
(measured wilh “guard” and "'0’' connected to CM voltage)

Speed DC signal 50 or 60 Hz + 0.1 % 50 or 60 Hz +1 %
1,2 3 0.00002 0.00002 0.0002
4 0.002 0.01 0.01

Maximum CM voltage:
- 2-wire configuration 250 Vac or dc, 350 Vpeak between 0" and guard
250 Vac or dc, 350 Vpeak betwsen guard

and ground

30 Vac or dc, 42 Vpeak betwgen 0" and
ground; guard musl be cannectad to 0"

- 4-wire configuration

Response time: {filter off)
(at single trigger first reading is within specified distance from final value when step-input
and lrigger command are given simuktaneously)

Speed Ranges Excl. ranging Incl. ranging Digits
Mode from final
internal single internal single value
trigger trigger trigger trigger
Speed 1 3 kQ -3 MQ <50 s <44 s <52 s <52 s 50
30 MQ <52 s <46 s <56 s <h8 s 50
300 MG <55 s <49 s <58 s <604 s 50
Speed 2 3KkQ -3 MQ <850 ms <540 ms <750 ms <800 ms 10
30 MO <13 s <700 ms <11 s <12 s 10
300 MG <20 s <10 s <13 s <14 s 10
Speed 3 3 k-3 MQ <110 ms < 60 ms <220 ms <230 ms 10
30 MQ <140 ms < 80 ms <500 ms <500 ms 10
300 Mo < 300 ms < 300 ms <1.0s <10 s 10
300 M <500 ms <500 ms <15s <15 s 10
Speed 4 3 k2 - 300 k& <40 ms <25 ms <90 ms <90 ms 5
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Filter

Clip indication

Ide
Ranges

Measurng modes:

2-7E

Cigital filter can be switched onfoff

via "'FILTER" pushbutton.

Filter characteristic: exponential with automatic reset
after step change

Signals clipping in input circuit

during measuring cycle.

Measuring cycle is normally finished and displayed
including a warning symbol *'t"

30mA 3 A

Speed Measuring speed (depen- Nominal scale Resolution
mode ding on measured value) length cn 30 mA
range
Speed 2 2 up to 3 meas/s 300 000 100 nA
Speed 3 20 up to 30 measis 30 000 1 kA
Speed 4 =100 meas/s 3 000 10 pA

Note: - stated measuring speed is excluding IEC/IEEE controller.

Accuracy is given in:

+ (% of reading + % of range) relative to

calibration values

Accuracy Accuracy Accuracy
Speed Range 24 h, 90 days, 1 year,
mode tcal £1°C tcal £5 °C tcal +5 °C
Speed I0mAand 3 A
2and 3 <1A 0.¢1 + 0.003 0.03 + 0.003 0.05 + 0.003
>1 A 01 + 01 .15 + 0.1 g.2 + 0.01
Speed 4 AmAand 3 A
<t A a.01 + 0.03 .03 + 003 0.05 + 0.03
>1 A 0.1 + 005 0.15 + 0.0% 0.2 + DAO5

Temperature coefficient outside range

Voltage drop

Protection

Series Mode Rejection

+ (0.005 % of reading + 0.001 % of range)/K
Range 30 mA <250 mV
Range 3 A <600 mV

By fuse 3.15 AF
Up to 250 Vac or de, 350 Vpeak.

80 ur 60 Hz +0.1 % *

Mains frequency

500r60Hz +1% *

Speed 2
Speed 3
Speed 4

>70dB
>60 dB
0

>50dB
>40dB
0

*  valid for 50 Hz or 80 Hz version respectively
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2.2.7

Max. SM signal

Common Mode voltage

Peak value 150 2% of range

influence + (%0 of range/V)
DG signals 50orB0Hz +0.1 9% 7 500r B0 Hz +1% *
Speed 2, 3 0.00002 0.00202 0.0002
Speed 4 0.002 0.01 0.01

*  valid for 50 Hz or 60 Hz respsctively

Max CM voltage

250 Vac or de¢, 350 Vpeak between "0 and guard
250 Vac or dc, 350 Vpeak between guard and
ground

Response time: (at single trigger first reading is within specified distance from final value when step-input
angd trigger command are given simultaneously)

excl. ranging incl.ranging Digits
internal single internal single from final
trigger trigger rigger trigger valug
Speed 2 <8950 ms <540 ms <750 ms <ZBOD ms 10
Speed 3 <100 ms <50 ms <210 ms <220 ms 10
Speed 4 <30 ms <15 ms <80 ms <80 ms 5
Filter Digital filter can be switched onfoff via "FILTER"
pushbution.
Filter characteristic exponential with automatic reset
at step change
Clip indication Signals clipping in input circuit during measuring
cycle.
Measuring cycle is normally finished and gisplayed
including a warning symbol "'t
lac
Converter type AC-coupled RMS, no DC component allowed.
Ranges 30mA, 3 A
Frequency range Filter on: 40 Hz - 1 kHz (default}
Filter off: 400 Hz - 1 kHz
Measuring modes:
Speec Measuring speed (int trig) Nominal Resolution
mode (depending on measured value) scale length on 30 mA
range
Speed 2 2.2 up to 3 meas’s 30 000G 1 pA
Speed 3 20 up ta 30 meas/s 3 000 10 pA




Accuracy is: Valid over 1-100 % cf range;
+ (% of reading + % of range) relative to
calibrated values
Accuracy Accuracy Accuracy
Speed Frequency range 24 h, 90 days, 1 year,
Z2and 3 tcal +1 °C tcal +5 °C teal +5 °C
Filter on 40 Hz - 1 kHz 0.1 + QA 0.2 + 041 0.3 + 0.1
Filter off 400 Hz - 1 kHz 0.1 + 01 0.2 + 01 0.3 + 01

Temperature coefficient in range outside

tcal £5°C

Voltage drop

Protection

Common Moede voltage

influence

Maximum CM voltage

Response time: (filter off)
{at single trigger first reading is within specified distance from final value when step-input

and trigger command are given simultaneously)

+0.03 % of reading/K

Range 30 mA <{250 mV
Range 3 A <600 mV

By fuse 3.15 AF

Up to 250 Vac or d¢, 350 Vpeak

+0.0001 % of ranga/V for DC signals

2-9E

+0.0001 % of rangefV for AC signals up to 100 Hz

250 Vac or de. 350 Vpeak between "0 and guard
250 Vac or de. 350 Vpeak betwesn guard and

ground

Excl. ranging Inci. ranging

Digits

Filter an Filter off Filter on Filter off from

. . } } final

Trigger Trigger Trigger Trigger valus

internal| single | internal single | internall single | internal single

Speed 2 <1B8s|<is5s]<11 sj<6s50ms|<21s|[<31s| <13 51 <15 s 10
Speed 3 <095 | <108 | <200 ms| <200 ms| <1.75 | <2.7 s | <800 ms| <900 ms 10

Crest-factor

=13.3 at full scale, increasing down scale by

full scale

33X adng

with maximum of 33

Warning on display when clipping ccours, by

symbol 7
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3.2.2
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INSTALLATION INSTRUCTIONS

INITIAL INSPECTION

Check the contents of the shipment for completeness and note whether any damage has occurred during
transport. If the contents are incomplete, or there is damage. a claim should be fileg with the carrier
immediately, and the Philips Sales or Service crganisation should be natified in arder to facilitate the repair
or replacement of the instrument.

SAFETY INSTRUCTIONS

Earthing {(Grounding)

Before any other connection is made, the instrument shall be connected to a protactive earth conducter vig

the three-care mains cable.
The mains plug shall be inserted cnly inta a socket outiet provided with a protective earth contact. The
protective action shall not be negated by use of an extensicn cord without protective conductor.

WARNING: Any interruption of the protective conductor inside or outside the instrument, or
disconnection of the protective earth terminal, is llkely to make the instrument dangerous.
Intentional Interruption is prohibited.

Mains voltage setting and fuses

WARNING: The instrument shall be disconnected from all voltage sources when a fuse Is to be
renewed, or when the instrument is to be adapted to a ditferent mains voltage.

- Before inserting the mains plug into the mains socket, make sure that the instrument is set to the local
mains voltage.

Note: If the mains plug has to be adapted to the local situation it should only be done by a qualitied person.

RIGGER
8 [110. 120V 125 mAT250v
O g 220- 240V 63mAT/ 250V
IEEE 438/EC 625 DINSTSTT
. , J
I3
!
.f’
CaRTION Fif Sk Tahels o LHTCLY | Do
MAWET HRL RERLACE DALY WSTH SORE T MAINS FUSE

IRE WETIFED WILTAGE DND CUPENT ZATNG

Figure 3.1 Mains fuse focation
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3.3

3.4

- The instrument shall be set to the local mains voltage anly by a qualified person who is aware of the
hazards involved.

- Make sure that only fuses of the required current rating, and specified type are used for renewal. The use
of repaired fuses. and/or the short-circuiting of fuse holders, is prohibited.

- Fuses shall only be renewed by a qualified person who is aware of the hazard involved.

Mains voltage

When despatched from the faclory, the FM2534 is set to the local mains veltage of 230 V/50 Hz.
For mod-fication to 115 V, or for madification to 60 Hz refer to the service manual of this instrument.
Mains fuse

The mains fuse is located in a holder on the rear panel, adjacent to the mains socket. To replace it, first
remove the mains cable and prise out the lift-out lug with a screwdriver.

OPERATING POSITION OF THE INSTRUMENT

- The instrument may not only be used in horizontal pasition, bul can also be used in a sloping position by

folding down the handle. The characteristics menticned in section 2.2 are guaranteed far both positions.
- Do not positian the instrument en any surface which produces or radiates heat, or in direct sunlight,

19-INCH RACK-MOUNTING

The PM9280/02 is & rack-mounting set for mounting twae instruments (e.g. 2x PM2534) into a 18-inch rack.
If a PM2534 has to be built-in, the feet of the PM2534 must be removed. The instrument can be mounted in
the rack and fastened with the screws, delivered with the rack-mounting set. (The holes of the PM2534,
without the feet correspond to the holes (A} in the rack).
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OPERATING INSTRUCTIONS

GENERAL INFORMATION

Tris secticn outl nes the procedures and precautions necessary for operation.
It is subdivided into three main parts viz:
- Manual operation {local) of the PM2534

This part identifies and briefly describes the functions of the front and rear panel controls and indicatars.
I* alsc explains the practical aspects of operation to enable an operator to evaluate gquickly the instrument’s
main functions.

- Qperation vig a |EEE contraller (Remoteg)

Tris section describes how to operate the instrument in a IEEE-488/|IEC-825 configuration via a controller.
I- gives a detailed description of the funclions, input and output data.

- Operation in combination with System 21
This section describes the practical use of the PM2534, in which the master function of System 21 is alreacy

incluged.
SWITCHING-ON

The ‘nstrument may be switched "ON™ after making sure that the installation instructions, described :n
section 3 have been followed.

SOWER 3N .
= MEINT NPLT

Ma RGERE

SoaralF

Having switched on, the PM2534 is immediately ready for use. After a warming-up time of 30 minutes the
nstrument meets lhe specifications listed in sect:on 2 (80 days specification).

Note: To meet the specifications use a shiglded low thermal vollage cable. Recommended cable.
PAMB265:01

The initial states after Power Cn:

Function : V—

. ﬁﬂnﬁl‘lﬁ 17 Range EAutomatic
TAILIL AL N o Speed 1 2

Trigger : Internal
SPEED 2
Filter : Off
ST474! Nuil : Off

MANUAL OPERATION

General information

This section describes the functions of the PM2534 that can be controlled and aperated by hand.

The input signals have to oe supplied to the V-, A, 0, GUARD and PROBE sockets.

The first part desecribes the front panel controls such as display, keyboard and inputs.

in the second part of this section the specific modes such as: Ranging, Triggering, Speed, Filtar and Null
are described. These modes can be used in several main functions.

In the tricd part of this section the measuring of the different main functions such as Ve, Vo, (3-2w e'c. are
cescribed.
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4.3.3.7 Check/end

The CHECK pushbutton enables, the several IEC/IEEE-bus parametars o be set. Also with this function a
service test can be selecied. Setting a parameter or selecting a test must be terminated with the END

button.
For setting these |IEC-625/|[EEE-488 parameters see also section 4.3.3. To select a test, refer to the service
manual.
FUNCTICN
x
CHECK ﬂj .
I:‘I_ -l J ] Enter 0: No action is performed
7 _EJ s 1: To return to the local
i ] mode
|
i
! ) n
~| rtl u |
CHECH 4|:}_} T I I
_ -t o 1 Enter 0: To select addressable
D 1. D e mode (default)
! - 1. Tc enable Talk only
l function
L LoRLY o
ML o
¥
CHECK i
= Enter: Device address IEC/IEEE
;00 ¢-3 END between 0-30
i
- Rddr 22 |
CHECHK
= Enter; 0: No selfdiagnostics
o1 END 1. Selldiagnostics
i In case of an error refer to
" the service manual
-| LESE ©
574757
850802
4.3.3.8 ARase!

The Reset switch (pencil-operation to avoid an unwanted reset) is used to give a reset. The inslrument jumps
to its initial state. All the functions are selected that are also valid after a pewer-on.

4339 CcCal
Via the CAL switch {pencil operation) the electronic calibration mode is enabled. While pressing the CAL
switeh the RESET switch must be pressed. Release the RESET switch before releasing the CAL switch (cal
cn display).
The calibration mode is entered after pushing the CHECK button.
In the calibration mode the separate functions and ranges can be calibrated successively. The new

calibration values are stored in a non-volatile RAM.
The calibration mode is left with the END push button and disabled with the RESET switch.

For detailed calibration information refer to the service manuai of the PM2534.
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The measuring functions, available on the PM2534 are selected by the appropriate function switch. Having
selected the requiraed function, further actions that are necessary are referred to in the following quick-check

4.3.4 Measuring functions
measuring procedure.
4.3.4.1 Direct voitage measurements

O O
O OFF
GUARD GJARD 3;313253
Valid modes
Ranging Trigger Speed Filter Null Check/
Down |Up | Aut/Man INT Single |1 3|4} Freq | Dig End
” * * * ” L] L] * - » }_ *
)* 300 mV only
Speed| 2 3 4
Range
1 300 mV 300.0000 300.000 300.00 300.0
23V 3.000000 3.00000 3.0000 3.000
33V 30.00000 30.0000 30.000 30.00
4 300V 300.0000 300.000 300.00 300.0
Remarks: Maximum input voltage

Range: 300 mvV/3 V

30 vi300 V

Warning indications

400 V for <30 s
300 V continuously

600 V peak

400 V continuausly

600 V peak

Audible: & 300 V in 300 V range
Visual: ! Clip indication

OL Overload
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4.3.4.2 Alernating voltage measuremenis

fan\
Y

ML
‘ﬁ,o

>~

L ™

[l OFF
GUAAE: GUARD st
Valid modes
Ranging Trigger Speed Filter Null Check/
Down [Up | AubiMan INT Single |1]2[3|4] Freq | Dig End
* * * L * * | * * *
Speed 2 a
Range
1 300 mv 300.00 300.0
23V 3.0000 3.000
3y 30.000 30.00
4 300V 300.00 300.0
Remarks: Maximum input voltage
Ail ranges 400 V ac or 400 Voo

Warning indications

continuously
600 V peak

Audible: (R >300 Vin 300 V range
Visual: t Crest factor exceeded
OL Owerload




4.3.4.3 Resistance two-wire measurements

2]

ST4760

CJARD oz
Valid modes
Ranging Trigger Speed Filter Null Checkf
Down |Up | Aut/Man INT Single |1 3|4 | Freq | Dig End
* w * * * * * [ * *

Range Speed| 2 3 4

1 3 kO 3.000000 3.00000 3.0000 3.000

2 30 k1 30.00000 30.0000 30.000 30.00

3 300 k& 300.0000 300.000 300.00 300.0

4 3MQ 3.000000 3.00000 3.0000 -

5 30 MQ 30.0000 30.000 30.000 -

6 300 MO 300.00 300.0 300.0 -
Ramarks:

Protection 2-wire terminals

Warning indications

250 V ac or dc

350 V peak

Visual: |1

Clip indication

OL Overload.
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4.3.4.4 Resistance four-wire measurements

-4 Y+ 3
374761
BEO120
Valid modes
Ranging Trigger Speed Filter Null Checkf
Down |Up | AuttMan| INT Single |1]|2]|3|4]| Freq | Dig End
w * * & L] * L L] * * *
Speed| 2 3 4
Range
1 3k 3.000000 3.00000 3.0000 3.000
2 30 kQ 30.00000 30.0000 30.00C 30.00
3 300 kL2 300.0000 300.000 300.00 a00.¢
4 3 MQ 3.000000 3.00000 3.0000 -
Remarks:
Protection 4-wire terminals
30 V ac or dc
continuously
42 V peak
Warning indications: Visual: t Clip indication

QL Overload




4.3.4.5 Direct current measurement

& A

Y

oL

A= o Ju]
] (@ O
IM OFF
STATER
GUARD GUARD BE0120
Valid modes
Ranging Trigger Speed Filter Null Check/
Down |Up | AutMan INT Single {1]2]|3}4| Freq | Dig End
* w * * * * * x* o *
Speed
Range 2 3 4
1 30 mA 30.0000 30.0C0 30.00
23A 3.00000 3.0000 3.000
Remarks:
Protection With a fuse of
3.15 A (fast blow)
Warning indications Visual: 1 Clip indication
OL Cverload
Audible: 4R >3 Ain 3 A range

4-15E
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4.3.4.6 Alternating current measurements

A c ¢
O O
ON OFF
GUARD GUARD g;;_l’g
Valid modes
Ranging Trigger Speed Filter Nuil Check/
Down |Up | Aubt/Man INT Single |1]2|3|4| Freg | Dig End
* L * * * *x | x * B
Speed 2 3
Range
1 30 mA 30.000 30.00
23A 3.0000 3.000
Remarks:
Protection With a fuse of 3.15 A (fast blow}

Warning indications

Vigual: |

Crest factor exceeded
OL overload
Audible: €] >3 Ain 3 A range




4.3.4.7 Temperature measurements

PROES
[
] PMQEZE_ﬂ ]
PT-100 v STaTEd
550805
Valid modes
Ranging Trigger Speed Filter Mull Checl/
Down {Up | Aut/Man INT Single |1]2]3 Freq | Dig End
a * * * *
Speed
Range 2 3
—100 °C up to | 3000.0 3000
850 <C

4.3.4.8 Clipping- Crast- factor indication

4-17E

Measuring dc voltages or currents with spikes can give an incorrect reading. The reading appears to ber

good but due to spikes the input circuit is overloaded and the reading is incorrect. The PM2534 indicates
this with a 1 on the display.
When the display shows !, a higher range must be selected untill the 1 disappears.

Example:

7 ‘ ‘ [ ‘ ‘ | | ‘
2V

If a spike exceeds a level of 1,5x tull scale value the clip indication is displayed.

In ¥V~ or A~ the 1 symbol is used to indicate that the max. aliowable crest-factor has been exceeded.

S5TaThG
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4.4 IEC-625/HEEE-488 inteyface

4.4.1 General

The PM2534 is an automatic ranging multimeter equipped as standard with an |IEC/IEEE inlerface. Il is
designed to comply with the JEC-625/1 publication and has full remote control capabilities,

This section deals with hardware and software aspects of bus operation and describes programming
funclions in detail. Included are: general bus commands, device-dependent commands, slatus word and
other cperating commands. Via the interfaca, all funclions are controllable that are normally seltected by the
front push-buttens. However, a number of special commands are implemented to meet the requirements of &
system muitimeter.

4.4.2  Specilications

4.4.2.1 Functional specification

Functicn Identification Description

Source- SH1 Complete capability
handshake

Acceptor . AH1 Complete capabilily
Talker T5 Basic talker

Serial poll possible
Talk-only possible
Unaddressed if ''MY LISTEN ADDRESS”

Listener L4 Basic listener
Unaddressed if "MY TALK ADDRESS"'

Service Request SR1 Complete capability

Remote/Local RL1 Complete iocal LOCK-OUT capability
Device Trigger DTH Complete capabiiity

Device clear DCH Complete capability

Bus Drivers E1 Open coflecter Isink 48 mA

4.4.22 Code specification

Code in use: 1S0 7-bit (IS0O-6486).

Separator for input data: Fully programmable; initial separator after
POWER-ON; LF or the END message (EOI).

Separator for output data: Same as the input separator; always with the END

message.




4.4.2.3 Connector pinning
Type of connector:

4-19E

24-pin female connector, contact
assignment in accordance with IEEE-488.

— |
r —2e 12 SHIELD
23 11 -ATN
231 [io B sFQ
GROUND < Az 9 1FC
— 8 |4—+1+— NCaC
19 ? NRFO
L— 18 6 H— Dav
REN §7 5 — e
olos 0104
0:07 —HH D103
pl{s3 nlaz
ol1os C101

IEEE - 488/ IEC-625
=7 3891
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4.3.2

4321

Front rear panel

Display

STRTLA DALY

N LELTT L) el

M RNG S5 TRG SPEZD 1234 y FILT RULL HOLO PROBE

IEC/IEEE MESSAGES

REM = Remopte

LSTN = Listener

TLK = Talk

TLK ONLY = Talk-only

SRQ = Service Reauest

S5T4743

Cal : Calibration mode on

Delay: Delay switched

on {(only via IEEE)

SBBSEEB Display with decimal point (Result}

ﬁg Messages Unit indication mV, V, Q, A efc.

Clip (V= A=) or Crest
factar (V¥ ~, A~} indication

= Folarity indication
Vﬁ, A—, DC

M RNG Manual ranging indication

S TRG Single trigger indication

SPEED Measuring speed indicalion
1234

v Biue mode indication
iBlue text is valid)

FILT Filter on indication
= 40 Hz in functions V., An
* Dugital filter in functions
Ve, A, (2-2W, O-aW,

2wiw

|2

PROBE

HOLD

NULL

Configuration indication
2W = 2 wire | resistance measurements
AW = 4 wire | via probe input

il

ac/dc indication
win Ve, A

Message: This function needs a probe.

Data hold indication, in combination
with a DATA HOLD probe,

Zero point carrection indication
(V—, 300 mV).

NoCal: instrument must be adjusted
{refer to the service manual)
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4.4.2.4 Timing specification

Interface messages {(with ATN =1) received e.g. MLA, MTA, UNL, GTL.

ATH Yo
CAv N — ‘
HRED i]l \ e
NTAS — ! TN !
:__ch - I;, Trd __i
W¥ 35
Tac = accept time; time needed to accept the interface message: 70 us.
Trd = ready time; time needed until acceptor can receive new dala; >220 ps.

Data bytes {any input) received (with ATN=0)

ATH —-/
DAV ——
™ 2
NRFD _.-—J—-\ -
i \ _I/_/_
| ~ |
NDAC i ." " I
[_._= Tac .._lL_ Trd .
ST 3452
Tac = accept time; time needed to accept the data byte.

- for the first data byte (after addressing): 90 us.
- for the second and following data bytes: 90 us.

Trd ready time; time needed until acceptor can receive new data: =350 us.

Qutput data (measuring data and status data}

ATN __I/ nhqj nhnj
oA .
T R TN\
i (s B R, 11 LT
e THI__ I} '
1
mor-o0s —————=<T1 > ~__
|
|
NHF D \ '
A : / \\_
1
HDAC ! -
ST 3156}
T1 = settling time (according IECE25-1, section 3 ¢l 24): >150 us.
Tist = time needed for the first data byte to become available on the bus: >400 us (only if valid data is
available).

Tsc = source time needed for next data byte to become available: >250 us.
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Execution time of the GET command (Group execute trigger)

ATK ! tart of 1
| shorl of ¢ measuremen
. '
I
I :
1 |
. Ted o
&7 J0E'E
Ted = execution delay time for the GET command: >500 us.

4.4.25 Swilch specification

To select the address, talk only, etc. the CHECK mode, must be used. In this mode, all the numeral buttons
{0-9) can be used to change the settings. The END buttan terminates the input given in the CHECK mode
(see also section 4.3.2.3). The settings are stored in RAM and will be kept in memory even when the
POWER is switched off,

FUNCTION

J )
CHECK F‘Dj
L_l_l-w T -~ 4’[__—;7 —*  Enter 0. Na actien is performed
E ;-D—[ END +: To return to the local mode
P
5 y n
- rtl u 1
r
CHECK
[1] 1
o D ﬁ Enter 0: To select addressable
' mode (default)
: ' 1: To enable Talk anly function
. ronLY o
AFrIL v

CHECHK
Eniler; Device address

-8 o-3 END (IEC-625/|EEE-488}
between 0-30

-| Rddr 22 ]

—=  Enter: 0: No selfdiagnostics
¢-1 END 1: Seltdiagnostics

In case of an error refer to

ih* | & f St {" J the service manual

STaisT
850942
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4.4.3

4431

4.4.4

- Return to local

When the display shows 1he indicaticn "REM"” the PM2534 is in the remote state. In this state, the
instrument can be controlled by commands received via its interface. All control of the instrument via the
front knobs is disabled, except for the CHECK and single trigger (single trigger chosen via IEG/IEEE
command) key. Pushing this key gives rtl 0 in the display. Entering a 1 before pushing the END button
causes the instrument 1o go tc the lacal mode. With this action, the PM2634 can be set to the local state
only if the remote state is not locked (LLO).

- Talk-only

Some applications may require that the PM2534 sends out readings to a device such as a printer without the
aid of a controller. The talk-only mode allows this transaction. The PM2534 is set to the talk-only mode {2x
check), entaring a 1" when the display shows "t.only 0°" before pushing END. The slate is kept in memory.
Measurement data is output after each completed measurement. Function and range settings etc. must now
be performed by the froni-panei knobs.

- Addressable mode

If the interface is in the addressable mode, the PM2534 can be connected to a controller. After receiving its
listen or talk address, the interface is addressed as listener or talker respectively. The address is selected
when the display shows {e.g.) Addr 22 (3x check). Entering the address before END will change the
address and will be kept even if the power is turned off. Only addresses between 0-30 are allowed. Pressing
END without having changed a value causes an escap from the check mode.

Programming the PM2534

General information

Programming the PM2534 is divided in to three main parts Viz Interface Frogramming, Interface program
data and Device programming.

The commands listed under interface pregramming do not influence the davice functions. It is recommenced
to program first separators and service request masking.

interface programming

- Remote stale

When the display indication "REM" is on, the PM2534 is in the remote state. In this siate, the instrument
can be controlled by device-dependent data via its interface. All control of the instrument via the front-panel
is disabled, except for the CHECK key and single trigger (when chosen). With the CHECK key, the retum-to-
lacal function can be chosen only if the remole state is not locked.

- Local state

When the front indication "REM"" is cff, the PM2534 is in the local state. In this state, the instrument can be
controlled via its front keyboard. All control data received via the interface will be cancelled and not
executed. In the remote state, the local state is chosen via the GTL (goto local) command.

- Devige clear

By a device clear command the PM2534 is initialised. This command is comparable with POWER ON or
RESET.

The device clear command can be given by:

- DCL Device clear

- SDC Selected device clear ] ASCIl table

- Trigger command (see alsc section 4.4.9)

To start a measurement in the PM2534 a trigger command can be given by
- GET {group execule trigger).
- X1

- Serial Polling (see also section 4.4.9)

The serial polling sequence is used 1o cbtain ihe status byte of the PM2534. h is used to dstarmine which of
several devices has requested service over the SRQ line. However, the serial pelling sequence may be
used al any time to obtain the status byte, to give information of settings.
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4.4.4.1 Interface program data

Interface program data is used to specify the different interface settings or parametars. A message unit
consists always of a header-body combination and must always be preceeded by the listenar address.
The fallowing structure of a pragram message must be used.

LA HE ADER BODOY RECORD 3EFPARATOR

ST4040E

Note: Before every header-body combination the listener address mus! be sent.

4.4.4.2 Sending program dala
The following program data can be given.

INTERFACE PROGRAMMING

Function Message Description

Service request MSR n [n] [n] Setting of the service request mask. n [n] [n] is the
decimal equivalent bit pattern

Separators SPR nn [, nn) Setting of the separators. nn is the decimal equivalent of
a character of the IS0 code table.

Identity ID? On receipt of this command the identily is returned.

Interface test TSI U On receipt of these commands a self tast is performed.
(U = with service reguest)

TSI <dec 170> {<.dec 170> means without service). 170 is the decimal

value and can he programmed on most contolliers with
CHR$(170).

Note: [ ] means optional
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4.4.4.3 Service request mask

The reasons to ask for service can be masked [see table). If a sarvice request has 1o be enabled for a
certain condition, its mask bit must be set to 1.

Bit a 7 B 5 4 3 2 1 0
Decimal value 256 128 64 32 16 a8 4 2 1
Bit Reasons for service request Description

8 Instrument no longer The PM2534 has made a measurement and

busy gent it via the interface. It can now be triggered.

7 System 21 event A service request can be generated by the System 21
part. (see section 4.5 for description)

] Incorrect measurement The PM2534 has made an incorrect measurernent,
(overload, crest-factor exceeded, failure in a calibration
measurement ar a faulty Null measurement),

5 Internal failure The PM2534 has an internal failure {e.g. No CAL),

4 Program failure An illegal body or header is received in a command.

3 Not used

2 Not used

1 Hold mode The hold mode is selected via the data hold probe.
Also when the hold mode is relsased it can generate
a sarvice request.

0 Data available Valid data is availavle in the output buffer.

A mask can be set by sending MSR n [n] [n] via the interface. n [n] [n] represents the dacimal equivalent of
the bit pattern. The following seqguence must be used.

o ° ° @ DEZ. EQUIVALENT OF ThE
MASE BIT PATTERM

ST4I91E

If more than one raason for service request have to be enabled, the decimal value is the sum of the
individual decimal values.

Example: MSRa7 specifies the bit pattern: 01100001
- Data available 1
- Internal failure 32
- Incorrect measuremanl 64
97

Note: At POWER ON ali reasons for service raquest are masked. If a reason to ask for service occurs while
its service request bit is masked, the reason is stilf specified in the status byte, but RQS =0.
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4.4.4.5

4.4.4.6

4-25E

Saparators

A record separator terminates the output or input sequence. It indicates that there is no additional
information available. The PM2534 is capable of handling single and double input and gutput record
separators. The record separator character(s) can be programmed 1o one or two characters of the 1SQ code
table. An ESC character is not acceptable as a record separator but no error message is given and the last
programmed separator(s) will remain valid.

At FOWER ON the separator is: NL (LF)

Note: For input data, the PM2534 allows but does not require the END message (EO! line). However, the
PM2534 always sends out the END message concurrently with the last record separator characler.

To program the separators the following sequence has to be used.

4
’f
e ° ° @ DEC. EQUIYALENT OF ! 0 DEC. EQUIVALENT OF
THE FIRSY CHARACTER = THE SECOND CHARACTER

5T 4LD9IE

Example: SPR 13,10 programs a CR LF sequence as input and output saparator.

Identity

If the interface programming code ID? is decoded, and tha PM2534 beccmes talker, it responds with
PM2534xSyy

7 X
(O———>—) v
ST4093

Any additional data bytes sent in the program string are lost.

hardwareversion (e.g. 0}
softwareversion {e.g. 01}

Interface test

On receipt of TSI U a interface self-test is performed. If correct, a response with a byte of decimal equivalent
170 is sent on the bus when the PM2534 becomes talker. A service request is generated. If & byte of
decimal equivalence 170 is received instead of the U, the same interface self-test is performed, but no
sarvice request is generated and the character U is sent out on the bus.

!
!
!

/ \
o CHRE{170)
O—-0t@r o}
|

ST 4994

Additional data bytes are lost.
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4.4.5

44517

Device programming

Device-dependent messages are used for device control purpeses. The basic units consists of a header, a
body and a separator. However, a complete program message may consist of one or more units. The
following structure has to be used.

f’;—\\ .
/ v/ y
g"' _ T \'.
/ Ly \
/ \
_ ¢ HE ADE R sp ooy | RECIRD SEPASATOR |—
i
4 i
J

STLBLLE

The unit separator {comma), or semi colon must be used between the units. Upper and lower case
characters are allowed. The exegution of a message is according 1o the input sequence.

Example: "RNG AUTO,X1"”

The device messages relating to the input data for the PM2534 deal with measurement start commands,
speaed and range selection, trigger modes function selection and display modes. These are listed on the next

page.

Function selection

With this command, one of the seven functions is selected. The select function command sets the PM2534
o predetermined siates as defined in the following table. All ather program data not mentioned in the table
will remain if another function has been chosen.

PROGRAM DATH

OO0 | OO-O

GTLTRGE

Function Program Ranging Speed Filter Internal
data settling
Xy Z time

V= vDC AUTO 2 OFF ON

Vo VAC AUTO 2 ON ON

0-2w RTW AUTO 2 OFF ON

Q-4w RFW AUTO 2 OFF ON

A= | DC AUTO 2 OFF ON

Arv | AC AUTO 2 ON ON

°G TDC AUTO 2 QFF ON

Ask function:
On recaipt of the FNC ? command the actual function is output.

CTETET

Function Output

V= FNC VDC

Ve FNC VAC

Q-2w FNC RTW
0-4w FNC RFw

A= FNC iDC

Arv FNC 1AC

°C FNC TDC
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4.4.5.2 Range selection

Range selection is achieved by sending the characters RNG as header. The body may consist of 2 dacimal
value with or without decimal point. Also a technical or scientific notation is allowed.

A range is chosen by the instrumeni when the body is programmed as the expected measuring value. It is

also possible to program the end of the range or a value within a range. The instrument will always choosé
the lowest possibie range.

p—
GO O @ OO O
\ O-O-CF
\ — !
Vo T ~ /
\ \ | expecteD MessLRING |
VALUE OR ENG

OF RANGE |

STLTREE

Ask range:
Sending the command.

ST4TED
will output the selected range

Examples for output: RNG 300.E + 06 (300 M range MAN ranging)
RNG 30.E+00 (30 V range MAN ranging)

Note: Programming functions and ranges can be combined in one command. The headers FNC and RNG
are in this case not necessary. The bodies described in section 4.4.5.1 are used for this command

as a header.
vDC 200 will salect V= range 300 V
vDC (.001 " V.= range 300 mV
VAC 20E-3 " V-~ range 300 my
RTW1S5E+3 » 0-2W range 3 k2

IAC AUTO . auto ranging
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4.4.5.3 Maeasuring Speed/Resolution

The speed and the resolution are determined by the Analog-to-digital converler and depend also on the
selected functicn and range. These functions are displayed with SPEED 1 {2,3,4) as a relative number

(1 = lowest speed and 4 = highest speed). The instrument selects the right combination of measuring
speed and resolution. Default is speed 2 for all measuring functicns. Changing the measuring funclion will
select this speed.

- Measuring Speed
With the following command the measuring speed is seiecied.

ST4770
Ask measuring speed.

The command

ST47TY
will output the actual measuring speed.

Example: MSP 3

- Resolution

:\
f—\v‘

O-0-0@Y

\
i
i
/
i

{ :
/ \
!
i
!
|
4
‘I\
/
-
5TLT2

With this command a resolution of 4, 5, & or 7 digits is choosen.

Note: A non-valid resclution/measuring speed combination results in a program failure. After programming
of resoiution and speed the last command is always execufed.

With the command

STeT?3

the actual resolution is output. Exarnple: RSL 5
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4.4.5.4 Filter

4.4.5.5

The filter function {see also section 4.3.3.5) can be switched ON/OFF by means of:

ROSO=0%
OO —
D

!
!

STaTit
Note: Changing the function will select the default state.

Ask filter state.

ST4T775
After sending this command, the PM2534 gives the state of the filter,

Exampie: FIL OFF

Trigger modes

The PM2534 has two trigger modes, namely Imernal and Single. Selecting internal triggering will give a
continuous measuring of the instrument.

At single triggering the instrument must be started via a start command. This command can be givan via the
keyboard, via the 1EC/IEEE bus or via the EXT TRIG input at the rear. Changing the function does not aiter
the selected trigger mode.

#/3\
O-O-OC1 _
mCay

§
‘ /
\H-(:::)__J

ST4778
| Internal triggering
B: Single triggering via IEC/IEEE bus
E: "EXT TRIG" input
K: Single triggering via |[EC bus, EXT TRIG input or via the keyboard.
Ask trigger mode:

ON receipt of:

GTa?'S

the trigger mode is cutput.

Example: TRG E
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4.3.2.2 Keyvboard
The keyboard is subdivided into a number of functional groups

- Function

- Ranging

- Trigger

- Miscellaneous

A5 BING
DT W [ AUTH Ak

L OO

e Er2

INT  MELE CTHECK

LlEwe Craw A N SPEEL ML

CoOouUoooUn O

REZIC cal
TLAITICN (=]

3

516745
FBCEQS

- Function
Selects the measuring functions

Ranging
A selection can be made between manual (M BNG on display) or automatic ranging. The Up and Down
buttons are used to range.

- Trigger
A selection can be made between internal and single trigger (external trigger via BNC connector on
the rear) |

- Speed
Measuring speed 1,2.3 or 4 can be selected. (The initial speed setting is always speed 2).

- Filter
ON/OFF for ac filter in alternating measuring functions or digital filter for all {except °C) other tunctions.

- Null
CN/OFF for offset correction in V=, 300 mV. (NULL on display)

- Check
The CHECK button switches on the seli-tests, calibration mode, IEEE-4B8/|EC-625 parameters, service
tests according to a menu.
in this mode all the numerical buttons (0-9) can be used to modify settings, etc.

- End
The END button terminates certain actions in the check mode.

- Cal
The calibraticn mode (pencil-point operation) is enabled.

- Reset
Pushbutton {pencil-point aperation) to reset to initial slate.
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4456

4.4.5.7

internal settling time

The internal settling lime is a waiting time after a start command. Before the ADC starts converting, the
signal conditioning circuit needs time to settle. The settling time depends on the function, range and speed
and is determined by the instrument, This settling time can not be changed via the front panel bul can be
switched OFF via the IEC-625/IEEE-488 interface 1o obtain faster measureameants. With the following
command the settling time can be switched ON/OFF.

-0 —

STLTTE

Ask state inlernal seftling time:

STaI7?

This will give IST C_JN when the settling time is switched ON and IST OFF when it is switthed OFF.
Note: Changing the function will switch the internal settling time ON.

Delay

The time between the start command and the convarsion of the ADC can be changed by the delay
command. It can be used if the PM2534 must make one measurement within a time period or it can be used
to define a new sattling time. This delay command is not available on the keyboard, but is programmable via
the interface. The programmed delay is not changed at function change.

f
/ \
/ —~ : — {fF Voo
| f 4 Y i
OROa0a0 HOMY-@H L
\\ MAN. 4194304 ms _{_
/
-0\ ,
/

STL7ROE

Note: The value must be expressed in ms and must not exceed 4194304.

Ask delay state:

- OO0

ST&7RT

gives the selected state and value.

Example: DLY ON,0000200
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4.4.5.8 Start command
T
(OHErO—
\ f
— 514782
starts a measureament in the actual function

4.4.5.3 Display mode
The display of the instrument can be switched OFF to increase the measurement speed.

,—{:}—(tr‘p—(:)-ﬁ
! |
. i
OnOz0O=ON —
- (—
574743

Nole: The display made is not aitered when changing the function.

Ask display made:

STLI6L

Example: DSP OFF

The display can be filled with a value. This is done by sending ihe value as a character string to the
instrument.

NHNN . MhN

STLTES

annn.nnn is the value that is written in the display.
The following characters can be sent to the PM2534:
1 7 3 4 5 & 7 989 3 0 . ® L T e
234567890 . 4" '-=1_
C D E F H O

ALCJEFGH 13 L NMOPSr-SEL

W ox oy z 7
ST4786

Note: 0. T or 2 decimal points can be sent,
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4.4.5.1¢ Output mode
The string (measuring value) which is cutput te the controfler can be made shorter.

®_®" \ 0. "_,l?_

L

\ e
) I.llIl
Vo S—

ST47TRT

S =string is complete output

N =only numeric values are output {only body)

M.x =only numeric values are output with length specified in x.
Also dec. paint and polarity are included in this number.

Example; OUT N,6 will give +036.4

Note: The selected mode is not aitered after changing the function.

Ask ocutput mode:
OS02020200
ST47848

gives the selected output mode.

Example: OUT N,5
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Null

If a thermal e.m.f. occurs at the input sockets an offset voltage can arise. This oftset voltage in V==, 300 mV
range can be compensated by pushing NULL if the input is short-circuited.

This can also be done via the IEC-B45NEEE-488 interface.

At POWER-ON or RESET this function is nol active. The stale is kept in memory during function changing,
and will be used again when V—, 300 mV is selected (Null function must be ON).

r.ri \\
O-O-O-@-O0
-

S14789

NEW: The instrument is set in V~— 300 mV range.
Also TRG K is selected (see section 4.4.5.5).
To compensate the affset, shon-circuit the V- and 0 socket and give one of the trigger commands
(X1, GET). Also single trigger can be pushed or a singla trigger via the BNC connector can be given.
The compensation value is stored in memory.

OFF: The Null function is switched off but the vatue is still kept in memory.

ON: The Nuli function is switched on with the stored value.

Ask Null state.

ST4750
gives the selected state.
Example: NUL OFF
System 21 mode

To enable responses from System 21 part the command:

|

has to ba sent. hhe

To disable responses from the System 21 part the command:

STLEMN)
has to be sent.
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4.4.5.13. Survey of commands
The foliowing table gives a survey of the commands that can be used to program the PM2534.

Commands Description

Function

[FNC__Ixxx ¥xx can be one of the following functions:
VDC = Direct voltage iDC = Direct current
VAC = Alternating voltage iAC = Alternating current
RTW = Ohm 2-wire TDC = Temperature °C
RFW = Ohm 4-wire

Ranging

RNG__Aluto] Auto-ranging

ANG +aaa.aE+aa

The expected measuring value or the end-of-range can be programmed as
range in scientific or technical notation. (e.g. RMG 3 or RNG 3.000E + 03).

Measuring Speed/

Resolution

MSP x X = integer between 1 and 4 to program the measuring speed
RSL x X = integer between 4 and 7 to program the resolution.

Filter

FIL_ON I .

FIL_OFF Filter is switched ON/OFF.

Trigger mode

TRG_| Iniernal triggering.

TRG_B Single triggering via JEEE/IEC bus.

TRG_E VEXT TRIGGER" input.

TRG_K Triggering via the keybeard (Single triggering), via the "EXT TRIGGER"

input or via the |[EC/AEEE bus.

Internal settling time

IST__ON N .

IST_OFF Internal settling time switched ON/OFF.
Delay

CLY_ON . .

DLY _OFF The programmed delay is switched ON/OFF.

DLY x]xxoox]

The value x[xxxxxx] is stored as the delay value. Combination of these
commands is pessible (e.g. DLY,_ON,234).-

Start

X ] Starts a measurement.

Display

gg';:gg: The display is switched ONJOFF.

TXT _XXXXX%X Text specified in xxxxxxx is displayed.

T5T Selfdiagnostic mode switched on (Refer to service manual)
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4.4.7
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Commands Description

Qutput mode

ouT_»s The whole measuring data string is output.
OUT_N Only numaric results are output.

QUT_N,x A numeric result is output with a length specified in x.
Null mode

NUL_ON L .

NUL_OFF The Null function is switched ON/QFF.
NUL__N[EW] A new Null value is stored in memaory.

Cal mode

gﬁtgg: The cal mode is switched ON/OFF

System 21

AlID_E . .

AD D Output from System 21 part is enabled/disablad

MNote: | Jmeans optional,__means a space (is niecessary).

Calibration via the controller

The calibration mode can be called via the |IEEE-488/IEC-625 bus. To enable the calibration mode push the
CAL (pencil operation) and the RESET switch. Releases 1he CAL switch after the AESET switch. The
calibration mode is indicated on the display with the CAL symbol.

Via the command CAL ON the calibration mode is started and the first range can be programmed. The
normal commands to select a rangs ar function can be used. On receipt of CAL ? the CAL state is output
(Example: CAL OFF).

For detailed calibration information, refer to the service manual of the PM2534,

Selfdlagnostics via the controller

It is possible to choose the selfdiagnostic mode via the interface.
This is done with the command TST.
Refer to the service manual of the PM2534 for detalled information.
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4.4.9

4.4.8.1

Output data

Measuring data

Measurements are sent out as header body combinations

HEADER ao0Y

ADDITIONAL
INFORWMATION

MEASLRE
RESLLT

RECORT
SEP&AATOR

—1+— FUNCITION

5T4088E

FUNCTION

OR 020,

574791

The first part of the header (nnn) is a three character indication of the function separated by a space from

the second part. The possibilities for nnn are given in the following table.

Funetion Characters
123

V= vDC

Vo VAC

Q-2w RTW

Q4w RFW

A | DC

Ane | AC

°C TDC
ADDITIONAL /'®‘\
INFORMATION

The second part of the header gives additional information

Sp Space } 4th character
C Calibration measurement

Sp Space ] 5th character
O ADC overioad

C Crestfactor, {(V~, A~), clipping input circuit (other functions}
£ Fail at calibration measurement

N Failure at NULL-measurements

R HReduce accuracy due tc an unstable input signal

Sp Space

7 Dummy measurement {Single trigger moads)

6th character
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MEASURING RESULT (body)

\"@j’r‘i \__@_/ \@/

!
EXPTONENT EXPONENT

y
)
POLARITY VALUE {BASE 1D)

POLARITY DECIMAL REPRESEMTATION
OF THE MEASUREMEMT WITH

|
|
|
|
|
I
|
|
|
© FLOATING DECIMAL FPTIMT :

ST4793E
85090z
RECORD SEPARATOR

__.

LA by

SR3 is the record separator with the END message. The record separator is programmable (ses section
4.4.4.4), The initial state after POWER ON is: NL
Data examples, and their representation in a header body are shown below.

Characters 123 |s]|ls]le|7|8]9l10]11]j12|13]|14[15]|t6|17] 18] 19] 20
vio|[c|sp|se|C |+ ]|V ]|2|3]|-]4]°%]|6® 7|€] -| 9| 31{SR3
R|T|w|sPlselspi+|1|2] {8|[a|s|8]7|E]+|0f3|5

Dump

Aftar the dump command, the PM2534 sends all the settings to the controller.

514730

The cutput is always in a determined pattern as described in the section, Device Programming.

Remember: This outputted string can also be used to program the PM2534. The identical setting of the
instrument is performed.

Example: FNC VOC;RNG 300.E—03;MSP 2;RSL 5;FIL OFF;IST ON;TRG E;
DLY OFF,0000150;DSP ON;OUT N,3;NUL OFF;CAL OFFLF

Note: To avoid occasional incorrect read-oul (measuring result) in the internal trigger mode, a delay of
some machine cycles is advised.

Example P2000 C: 10 IEC INIT

20 IEC PRINT #22 “DMP?"
Delay ——= 30 R=8

40 IEC INPUT #22,A%

50 PRINT A%
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4.4.8.3 QOutput of setlings

The programmed PM2534 can give its setting by the DMP command (see section 4.4.8.2). However, the
individual settings can also be obtained from the instrument. The instrument outputs a setting as it receives
the header which is normally used to program the setting, and a question mark as body.

See the following table for outputs.

Command Description Output {possibilities)
FNC ? FUNCTION FNC VDC FNC IDC
FNC VAC FNC IAC
FNC RTW FNC TDC
FNC RFW
RNG ? RANGE RNG AUTO
ANG xxx.E + xx (x=numbers between 0-9)
MSP ? MEASURING SPEED MSP 1 MSP 3
MSP 2 MSP 4
RSL ? RESOLUTION RSL 4 RSL 6
RSL 5 RSL 7
FIL ? FILTER MODE FIL OFF
FIL ON
IST ? INTERNAL IST OFF
SETTLING TIME IST ON
TRG ? TRIGGER MODE TRG |
TRG B
TRG E
TRG K
DLY ? DELAY DLY OFF xxxxxxx (x = numbers between 0 and 9)
DLY ON,xxxxxx
5
DSP 7 DISPLAY DSP OFF
STATE DSP ON
ouT ? OUTPUT MODE QuT S
QUT N
CUT N,x (x=numbers between 1 and 9)
NUL ? NULL MODE NUL OFF
NUL ON
CAL ? CAL MODE CAL OFF

CAL ON
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Device status data
The device status data of the PM2534 is represented in one stalus byte (8 bits) and is built-up as follows:

bit 7 bit 6 bil 5 bit 4 bit 3 bit 2 bit 1 bit 0
EX RQS AB BSY EF3 EF2 EF1 EFO
EX Extension (always 0}
RQS= C No request for service
RQS= 1 The PM2534 has requested for service
AB =0 The PM2534 is not in an abnormal condition
AB =1 The instrument is in an abnormal condition and is specified in the bits EF3 to EF0
BSY =0 PM2534 is not measuring and the data of any previous measuremeni has been output.
BSY = 1 The PM2534 is measuring and/or data has not been output.
Deascription

If AB=1 ihen the bits EF3-EF0 indicate the abnormal condition.

AB BSY EF3 EF2 EF1 EFQ Description

1 X X X X 1 Program failure (e.g. an illegal body has been
received).

1 X X X 1 X Internal failure (e.g. No Cal condition).
Incorrect measuremeni {OL, CF, failure in &

1 X X 1 X X calibration measuremant ar a faulty NULL
measurement).

1 X 1 x X X System 21 event.

Note: One or more conditions can be specified simuftaneously, by the instrument, in the status byte.

After a senial poll, the bils AB and EF3 lo EF0 are reset 1o zero.

If AB=0 then the bits EF3 to EF0 indicate a normal condition.

AB BSY EF3 EF2 EF1 EFO Description
4] 0 by X X 0 No measuremaent is started and there is no data
available.
1] 1 X X X 0 A measurement is started but na data available.
0 1 X X x 1 Data is available, not yet sent via the interface.
(] 0 % X X 1 Data is sant via the interface but remains
available. Instrument can be triggered.
0 X X % 1 X The HOLD mode is selected via the data hold
probe.
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4323 Inputs

Hlinp.t for cu-rents HI input for voltages (V) and
max nout 3 A -esistance [2-2W)

= ) - T — LO input for V and Q-2W

LO i~put for curents ————— T\ 5

i3 250V [y 28Ce
Y /if:” [ L Guard switch

[ L (sither Guard connected to 0 or open)

FROBE input for Guard input
- -4 wre caole
- P1-100 probe

- Data-Hele probe

When measuring voltages, resistances or currenis the corresponding C-sacket function mus: be usec.
Although these 0- sockets nave the same polential, incorrect use could result in measuring deviations.

4324 GUARD usage

The PM2534 is equipped with &8 GUARD. This is an additional shield between the "'0” input and earth. The
GUARD increases the teakage impedance.

Increasing the leakage impedance improves the comman mode rejection.

The GUARD may be conngcted to the circuit via a separale lead. Proper use of the GUARD provides &
better comman mede rejection and a higher accuracy, especially in the most sensitive ranges.

The guard can be connected via the switch to the 0-socket.

For an optimum GUARD connection, the tollowing rules should be taken into account:

* Connect the signal to be measured to the PM2534 by means of a shielded measuring
cable. This cable should not run parallet to heavy current cables.

* Connect the GUARD to the same potentional as the "07 input terminal.

* Connect the GUARD in such a way that ne current due to common mode voltage flows
through any source impedance.

Note: The guard must always be connected.

GJapCEn v TMETER

“in
AT '/" i

v :{;:\—1 I

. . .T\ - . Ezm
SOLFLR GRCLNG ZOMMCN . MSTRJMENT G300
M- el TAGE TLls 0 T T T T T T T T o T
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4.4.8.5

4.48.8

4.4.9

ldentity
After the command ID? the identity is output:
Characters 1 2 3 4 5 & 7 8 9 10 11 |12
P M 2 5 3 4 0 SP S 0 1 k]
1 1
depends an depends on
hardware version software version

intgrface test

On receipt of TSI U or TS1+[CHR$(170)] a self-test is performed.

Programming

Oulpul data (test o.k.} Remark

TSIU

dec. 170 [CHR$(170)] with service request

TSI+ [CHRS$(170)]

U without service requesl

Reasons for service request

Service is requested, if not masked, in the following way:

Program failure

Intarnal failure

Incorrect
measurement

If the PM2534 has received an illegal body or header the instrument

responds with:

EX RGS AB BSY EF3 EF2

EF1

EFO

0 1 1 x X X

Service raquest will be given if an internal failure occurs. An internal

failure is e.g. No Cal. The following wili be given.

EX RQS AB BSY EF3 EF2 EF1 EFQ

D 1 1 X X X 1 X
Service will be requested when the PM2534 has made an incorreci
measurement. This incorrect measurement can be Overload (OL),
Exceeding the Crest factor (GF), if a failure occurs at a calibration
measurement or when the instrument has made a faulty NULL
measurement. It responds with:

EX RQS AB BSY EF3 EF2 EF1 EF0

D 1 1 x X 1 X X




System 21 event

Data available

Waiting for a
1rigger command

Hold mode

4-41E

In the PM2534 the master function of the System 21 is implemented. At a
Systern 21 event (see also section 4.5) the master function draws the
attention of the controller by asking service. The events are described in
the System 21 manual which can be ordered with the reply card.

EX RQS AB BSY EF3 EF2 EF1 EFQ

X X X

a 1 1 X 1

If ihe¢ PM2534 has made a measurement and has valid data which has not
bean output, it responds with:

EX RQS AB BSY EF3 EF2 EF1 EFQ

0 1 0 1 X X

if the instrument has sent the data to the
interface and is waiting for a trigger command, the status byte will be the

following: (BSY =0}

EX RQS AB BSY EF3 EF2 EF1 EF0

0 1 1] ) x

% X 1

The BSY {busy) bit will set after a trigger command has been received.

with the Hold probe the Hold mode can be entered. The reading is
"frozen"” on that moment. The instrument responds with:

EX RGS AB BSY EF3 EF2 EF1 EFO

0 1 0 X X

X 1

If the Hold mode is left by once more pushing the button on the Hold
probe, the instrument asks again for service and responds with the

tollowing byte:

EX RQS AB BSY EF3 EF2 EF1 EF0

x 0 X

Q 1 0 X X
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4.5

4.5.1

SYSTEM 21 MASTER FUNCTION

General

System 21 is a modular system consisting of 2 master and a number of independent functional units
(slaves). It can be used in automatic test or measurements set-ups for auxiliary purposes, such as switch
functions, 1O functions etc.

The main task of the master function is to pass data to the functional units. The communication between the
external system and functional units is transparent. That means that the data is not affecied during the
transport from the exiernal system to the funclicnal unit and vice versa.

In the PM2534 a System 21 master function of System 21 is implemented. This means that a number of
slave units {depending cn the supply current, fuse protected max. 200 mA) can be connected 1o the
PM2534.

{ECHEEE CONTROLLER

FRRTABELE CCHPUTER

& m c
© @ oz| B

= QP P
Hi[=_¢ b

JEC BUS _
P ATV AT A i Vv
- A v 7
e A / L e
Pl A AN i d WA
o B 2 i
SYSTEM 2
BUS =

Hezasprr  Audomola s
AT £A20a0 e
AEEE
LW rdais £ o) - -

'

SLAYE UNIT

- A

R1 R2

ET4795E
450805

The System 21 commands are not handied here, but a full survey of the commands can be found in the
Quick-operating guide delivered with the PM2534 and in the operating cards of the individual units (delivered
with the units) for specific unit-dependent commands.

For full details of the System 21 refer to the System 21 manual which can be ordered with the reply card
enciosed with this manual.

Remembaer that interface commands (such as service request masking, identity, etc) are only valid for the
imerface and will act as described in section 4.3,
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4.5.2 Contact assignment of System 21 connector

Pin number | Signal line

v+
data high
earth (shield)
ready

trigger

V-

data low
reset

V-

Lo QN e s BUERE RN SR L

4.5.3  Addressing a message

Any message to the PM2534 preceded by the |IEEE/IEC address is set by the CHECK/END button. The
routing of a message to the master or to ane of the slave units, is indicated by the first element of the
message, the unit address.

The unit address for the master is recognized by 1he characters AlD.
(Additional Instrumentation Devices). So a command for the master is as follows:

[ \
L}
OO fromo] -

STL?86E

A command intended for a slave must be precaded by the characters AID and 3 digits.

/

3 0GITS '
SLAVE ADDRESS

STaTS7E
These 3 digits cansist of the last two digits of the PM- number of the unit + 1 digit set on the unit address
swilch.

Separation between the unit address and the commands is achieved with "', or ,”. If mare than one
command is sent in one string, the individual commands need io be separated by commas.

To enable responses from System 21 part the command AID__E has o be sent.

To disable responses from System 21 part the command AID__D has to be sent.
4.5.4 Commands

Commands are given in ASCH-coded form. There are two types cf commands:

1. Commands for the master function.
2. Commands for individual units slaves.

A full summary is given overleaf of ithe System 21 master commands. Some of these commands request for
return data.

Cammand Description

Reset

AID;RES Reset the complete system to the power-on conditions,
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Command

Description

Trigger modse and commands to trigger or execute

AID;TRG_R

AIDTRG_U

AlD;XCU_T
AlID:XCU nn

Trigger if Ready mode: enable the trigger-commands GET and "XCU T only
when ready is true or delay the received trigger command until ready becomes
true.

Trigger Unconditional mode: the trigger-commands GET and "XCU T will
unconditionally generate an impulse on the trigger-line.

Execute the units by a pulse on the System 21 trigger-line if enabled.

Execute all units with "PM21nn"" numbers indepandani of the exacution mode
of the units. This command is useful when using |__S commands to perform a
scan by more than one unit of the same type number.

Read trigger mode

AID;TRG ?

Aead current trigger mode
Responses: AID;TRG R Trigger if ready mode
AID;TRG U Trigger unconditional

Saquential execution

SEQ_ON
SEQ_OFF

Sequential execution. (SEQ ON)
Parallel execution possible.

Read sequential mode

AIDSEQ ?

Sequential exacution ON or OFF ?
Responses: AID;SEQ ON Seguential execution on.
AID:SEQ OFF Saquential execution mode off.

System 21 svent masking

AID:MSK + <digits>

Mask System 21 events (maximum 9 "MSK 0’digits). A zero digit disables
the corresponding event to generate a Service Request.

Digits

1 slave had a power fail or "0" received a power-on reset. A unit
receives an illegal code or illegal sequence.

2 An addressed module is not present.”0"”

3 All units are ready performing 0" the programmed aclions.

4 All units are ready with the "0" received data and may receive

new data.

A unit has data available.”’'0"”

A unit is at the end of the block "0 or scan.

A unil has a warning.”’0"

The ready-line became high {ready 0" true).

A trigger-pulse was captured on "D the trigger-line {not in PM2534).

0o~ m o

Read svent mask

AID;MSK 7

Read current Syslem 21 event mask.

Response: AID;MSK + <9 digits>
Indicates which events sel the abnormal bit {AB) together with
the EF3 bit in the Serial Poll byte.
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Command

Description

Request Configuration

AlD ?

Which unit addresses are present on System 217

Systemn 21 status

AID;STA ?

Request System 21 Status.

Response: AID;STA + <9 digits>

Digits

Master received a power-on reset.

The addressed unit was not present.

A unit is busy.

A unit is not ready with the received data.

A unit has daia available and should be read.

A unit is at the end of a block or scan,

A unit has a warning.

The master saw the ready-line high; ready is true.

The master captured a trigger pulse on the triggerline (not available
in PM2534). .

Digits 1, 2, 8 and 9 ara cleared when read.

A digit which is 0, indicates that the relaled messags is not true.

ORI =N =

Read raady-line

AID;RDY ?

Logic state of the ready-lina ? (RDY 1)
Responses: AID;RDY 0 If ready-line is low (ready talse)
AID:RDY 1 If ready-line is high {ready true)

Read trigger-mode

AID;TRG ?

Read actual trigger mode
Responses: AID;TRG R Trigger if ready mode.
AID;TRG U Trigger unconditionzl made.,

Rsad programming of the master

AlD;DMP ?

Ask for the programming data of the master
Respanse: <event mask>> + <trigger mode> + <sequential mode>

End of block or scan

AID;EOB ?

Which units are at the End Of & Block
Response: AID;EOB + <addresses>> List of all units which are at the end of &
block or a scan.

Data available

AlD; DAV 7

Which unit addresses have Data available

Response: AID;DAV + < addresses>
List of addresses of all units which (Example: AIC; DAV
310,311,312,) have data available.




4.32.5 Rear panei

ELANK PANEL
RESEAVFD FOR INPUT SOCKETS
{REFER TO THE SERVICE MANUAL)

4.5E

TRIGGER
BMC FOR EXTERNAL TRIGGER
IFOR DATA REFER TIO SECTION 4.33.2)

WMAINS POWER UNIT
MAINS INPUT FOR 230 v 60 HZ
FOR ADAPTATION TO 115 V REFER TO THE SERVICE MANMUAL
BLANK PANEL - MAINS FUSE 63 mA
RESERWED FOR OFTION . POWER ON/QFF SWITCH

BLANK PANEL

BN CEE 498/1EC 626

AEAR PANEL

SYSTEM 21

IEEE - 4B8/|EC - 625

CONNECTOR FOR SYSTEM 21 COMNECTODR FOR IEEE - 488/1EC - 625 INTERFACE
iFOR INFO AEFER TO : SECTION 456} (FOR INFO REFEA TO SECTION 4.4 AND INSTRULTION CARDY

4.3.3 Specific modes

4.3.31 Function selection

With the funciion keys the varicus functions can be selected. The relevant function is also indicated on the

cisplay

[T Sk

N Pl SIEw et
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4.3.32 Ranging

RARGIHG

W L AT MAR

1 0 0

Manual or automatic ranging is available for all functions (except °C). Selection between the modes can be

mace by pressing the AUT/MAN pushbutten.

Manuai ranging is indicated with M RNG on the display.

To range proceed as follows:

Example 200.00 mV—

TLNCTIZH (Y=

L]

. naAnnn
- 200008 v
FAN PR AN
. AanRnnn
— *Euuuuu Y
Dcw,\ I_‘P L] 14 IPEE
aAInnnn
L_ -— - *uEuuuu v
AT A FL‘J‘CTICN s kil
[
— . nnnn
- *a?uuuuu mi’

Auto
- UP ranging at >>300000 dig.
- DOWN ranging at. < 27000 dig.

M BNG/ Manual ranging

With buttons UP and
DOWN the different ranges can e
selected

To exit the manual

ranging mode.press
AUT/MAN or select
another function.

Defaull in every
function, the PM2534
is switched in
AUTOMATIC ranging

To eliminate the hysteresis in the automatic range selection, a higher or lower range can be selected by

means of the Up - Down switch.



4.3.3.3 Trigger

The trigger mode is divided intc two trigger modes:

- Internal trigger mode

- Single trigger made

TRIGGER
NT  SINGLE

ST4750

GT4751

TRIGGER

SINGLE

$+ - - - = o = =

AYAG  BFENDY

Eﬂﬁﬂl‘lﬂ
(PR FANETN o

ZTRG  EREEGY

+
\,

il

5T4752
B5Q202

4-7E

A measurement is started automatically after
completing a previous ane.

A measurement can be started.

Manual:

Pressing the SINGLE pushbutton performs cne
measurement. {In the automatic ranging mode
first, if necessary, the correct range is salected
and the new measurement is performed and
displayed).

External:

- Via the the TRIGGER BNC connector at the rear
of the PM2534. A measurement is started by
making this input low.

Naote: The EXT start input Is gaivanically
separaled from the measuring circuit.

- Via the IEC-625/IEEE-488 bus interface {see
section 4.4.5.6).

Remarks: In single trigger mode after any function change, —-- will appear on 1he display.
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4.3.3.4 Speed
The speed button selects the measuring speeds. In the display, speeds 1,23 or 4 are indicaled.

Dependent on the function, the measuring speed, the resolution and the display length are determined by
the instrument.

—= SPZED ]

SPEED

— sPeens  |f possible in function x

SPEED

j—- speet |F possible in function x

SPEED

STL753
850805

The possibilities are as follows.

Function Speed Ranges Speed Dispiay length
meas/s up 1o
up to

Veer 1 all 0.3 3000000

2 all 3 300000
3 all 30 30000
4 all 100 3000
Vo 2 all 3 30000
3 ail 30 3000
Q 1 3 kQ-3 MQ 03 3000000
2- 4-wirg 30 MO 03 300000
300 M 0.3 30000
2 3 kQ-3 MQ 3 300000
30 MQ 3 30000
300 MO 3 3000
3 3 k2-3 MQ 30 30000
30 MQ a0 3000
300 MO a0 300
4 3 kQ-300 kQ | 65 3000
A— 2 alt 3 30000C
3 ali 30 30000
4 all 100 3000
Arv 2 all 3 30000
3 all 30 3000
°G 2 all 3000
3 all 300




4.3.3.5

4.3.36
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Remarks - Stated measuring speed excludes the time needed by the IEEE/IEC contraller to perform the
handshake.
It is valid for a 50 Hz version.

In speed 1, the display value will be updated within 0.5 s after a step change of the input
signal.
Filter
The front-panel Fifter pushbutton brings a filter into circuit, indicated in the display as FILT. There ara two
possibilities:
1. Digital filler in the functions Ve, A=, Q-2 wire and (1-4 wire. i the filter is switched on in these functions,
the display result is determined by the following formula:
display result = 0,8 x previous result + 0,2 x actual measurerment.

If the difference between the actual measuremeant and the previous result is tog big, then the display
result is equal to 1he actual resull.
When one of the above mentioned functions is selected the filter will always be in the off state.

2. In the function ¥~ and A~ the bottom of the measurable frequency range is shifted from 40 Hz (filter on)
to 400 Hz (filter off). if filter off is selected the response time of the different ranges is decreased.
When Vo or A~ is selecied, the filter will always be in the an state (40 Hz).

FUNCTION

[ —

annnn
- (+ 2800880 v .
Fﬁﬁ L we o 2
. nnann
+ 2000080 ny .
Fhsn AMEED B FLT
STLTHE
BE(02

Nut!

The function can be switched anfoff for zero-point correction 1o compensate offsel and thermal voltages of
max. 1000 digits in the 300 mV dc range. To compensate offset and thermal voltage short-circuit the input
with the measuring leads (recommended cable: shielded low thermal voltage cable PM9265/01). Pushing
Nult will automatically select speed 1 to obtain the Null vaiue. The function is indicated in the display as
MULL and is anly active for speeds 1, 2 and 3 in the 300 mV dc range.

W

[]

SHORT-CIRCUIT VG 0
WITH MEASLRING LEADS

’ If <1000 digits

Null is refreshed.
The stored value is
substracted from the
measured value

MULL - !

NULL Jnnnnnnn ,,
WUy -

{1E] L

L ST4TASE
| 850907

Note: After Power COn the function is not activated. However, once activated the function is kept in memory
even if the function is changed. Selecting V— again will switch on the Null function.
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9. CIRCUIT DIAGRAMS AND PRINTED CIRCUIT BOARDS LAY-OUTS
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Figure 9.1 Power supply
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