M-142 Multifunction Calibrator DANGER
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 DC/AC voltageto 1000 V * Frequency output to 20MHz
accuracy 15ppm/year  Electric power/energy to
» DC/AC current to 30A 240V/20A
* Resistanceto 1000 MQ *  Built-in process multimeter
Capacitance to 100 pF « GPIB & RS232 interface
» TC/RTD Temperature sensor
simulation

M-142 M ultifunction calibrator isaccurate source of AC/DC voltage and current with application focused to
calibration laboratories and instrumentation. It isdesigned for calibrations of meters of electric quantities.

Basic function of the calibrator is generating of@rate electric quantities, especially AC and @Gage and
current. Range of the voltage is from 0 mV to 180@ange of current is from 0 mA do 30 A. Whentbifas current
coil Option 140-50 is applied, current range carktended to 1000 A for clamp ammeters calibratiBest
accuracy on DC voltage function is 15 ppm, 250 gonAC voltage, 130 ppm on DC current and 550 ppmGn
current. Maximal frequency range covers band 2@dHi20 kHz.

Except current and voltage the calibrator offerfion of simulated electric power and energy, simes called
“phantom” power. Electric power can be set in vgtaange to 240 V and in current range to 20 Ah B and DC
and in AC mode with settable phase shift betwedtage and current. The phase shift can be exprestest in
degrees or as power factor. Electric power fumctian be applied for calibration of wattmetersctie power
transducers, PF meters. Electric energy functigiieation field is focused to energy meters testifge calibrator is
equipped with two modes of frequency function. Turections enable calibration of scopes in frequerange to 20
MHz offering square weave signal with calibratedolitade, frequency and duty cycle ratio.

For application field of temperature the calibratéfers simulation of RTD and TC temperature sesisbhe
calibrator can simulate the most frequently usedniocouple sensors of type R, S, B, J, T, E, KCdld junction
compensation can be performed either manually bsriexg from front panel keyboard or automaticalsjng Option
140-01 cable adapter. The cable adapter has uldli00 sensor which senses ambient temperaturetsiod can
compensate precisely the cold junction influenagthBt and Ni resistance sensors can be simulatiedi i
temperature range. Accuracy of simulated RTD seansdrom 0.04 °C to 0.5 °C, and of TC sensors fioim°C do
4.3°C.

Built in process multimeter offers directly measarel calibrate response of various types of etequantity
transducers, sourcing them with calibrated signdlsensing their output simultaneously.

The calibrator is equipped with many further fuans who simplify control and application. Amongrihbelongs
relative or absolute deviation setting, accuracgraplitude of set output signal on the displayibzation procedure
with simple process of recalibration, etc. Thelwalior has color large front panel luminescentldispvhere all
related information are shown. Calibrator is egaippoth with RS-232 and GPIB interface. It is fulbmpatible
with Meatest calibration SW CALIBER.



Specification

DC/AC voltage sin
Voltage range: 0 to 1000 V
Frequency voltage: 20 Hz to 100 kHz
Resolution: 6v2 dig.
Range % of value + uv % of value + uv % of value + uv % of value + uvV
DC 20 Hz - 10 kHz 10 kHz - 50 kHz 50 kHz - 100 kHz
0mV - 20 mV 0.005 + 6 0.2 +30 0.20 + 30 1.80+
20mV - 200mV 0.0015 + 8 0.1+ 80 0.15 + 120 H R0
200mvV -2V 0.0012 + 10 0.018 + 100 0.05 + 200 0.2 + 1 000
2V-20V 0.0010 + 50 0.018 + 1 000 0.05 + 6 00 0.2 + 10 000
20V -240V 0.0015 + 500 0.018 + 10 000 - - - -
240V - 1000 V 0.005 + 20 000 0.03 + 200 000 - - --

. Maximal frequency 1000 Hz
DC/AC current sin
Current range:
Frequency range:

0to 30 ADC, 1uA to 30 AAC
20 Hz to 10 kHz

Resolution: 6Y2 dig.
Range % of value+ pA % of value+ pA % of value+ pA % of value+ pA
DC 20 Hz - 1 kHz 1 kHz - 5 kHz 5 kHz - 10 kHz
1 pA-200 pA 0.05 + 0.02 0.15 + 0.02 0.3(220 - -
200 pA -2 mA 0.02+0.1 0.07 +0.2 0.20+1 500+ 1.4
2 mA - 20 mA 0.01+0.6 0.05 + 1 0.20 + 10 01504
20 mA - 200 mA 0.01+6 0.05 + 10 0.20 + 100 .500+ 140
200mA-2 A 0.015 + 100 0.05 + 100 - - - -
2A-20A 0.02 + 2 000 0.10 + 6 000 - - - -
20A -30A"  [[0.02 + 0.003* (I-20)] + 200p[0.1 + 0.003* (120)] + 6 00C -- --

l'is set current value in A
Additional uncertainty when current coil Option 80 applied is 0.3 %. Output current is multipll®dfactor 25 or 50.

Shape function (non-har monic signal)
Voltage range:

Current range:

Output signal waveform:

1 mV to 200 V

100uAto 2 A

square positive, negasyenmetrical, saw A, saw B, triangle
limited sin with defined distortion k=13,45 %
Peak value accuracy: 0.3% + 50 uv
Displayed values: peak, calculated rms
Frequency range: 1000 Hz for AC voltage, 120 ¢tzAC current
The lowest settable frequency for squarewave sigratl Hz, pro other waveforms 20 Hz.

Resistance and Capacitance

Resistance range:
Capacitance range:

0 to 100@M
900pF to 100 puF

Resolution: 4 dig.

Resistance rang: % of value + i@ Current rangé-* Capacitance range % of value+ pF
0Q-10Q 0.03+5 400 uA - 100 mA 700 pF -1 nF 0.5+15
10Q - 33Q 0.015 +5 400pA - 100 mA 1nF-3.3nF 05+5

33Q - 100Q 0.010+5 400pA - 100 mA 3.3nF-10nF 0.5
100Q - 330Q 0.010+5 400pA — 40 mA 10 nF—-33 nF 0.5
330Q -1kQ 0.010 400pA — 11 mA 33 nF—100 nF 0.5
1kQ-3.3K2 0.010 100pA — 6 mA 100 nF — 330 nF 1
3.3k2-10kQ 0.010 20pA — 2 mA 330 nF - WF 1
10 kQ - 33 kK 0.010 4 pA — 600UA 1 uF — 3.3uF 15
33 kQ - 100 K2 0.010 1 UA — 200pA 3.3 F — 10pF 15
100 KQ - 330 K2 0.010 1 pA — 60pA 10 pF - 100pF 2.0
330 k2 -1 MQ 0.010 0.2 A — 20pA
1 MQ - 3.3 MQ 0.020 40 nA — 6UA
3.3 MQ - 10MQ 0.050 10 nA — 2uA
10 MQ - 33 MQ 0.1 10 nA - 600 nA
33 MQ - 100MQ 0.2 10 nA — 180 nA
100 MQ - 1000 MR 0.5 4nA-20nA

Maximal applicable test voltage on output termingal2 to 5.5Vrms.
Maximal applicable voltage on output terminalsG&/8ms.




DC/AC electric power and energy

Voltage range:
Current range:
Electric power range:
Time setting:
Frequency range:
Frequency accuracy:

AC/DC current accuracy

0.2Vto 240V
2mAto 20 A
0.0004 to 2.4 kVA
1.1st01999s
DC, 40 Hz to 400 Hz
0.005 %

Phase shift accuracy

2 mA-20 mA 0.05+2 40 — 200 Hz 0.15
20 mA - 200 mA 0.05 + 10 200 — 400 Hz 0.25
200 mA-2 A 0.05 + 100
2A-20A 0.05 + 2000
AC power accuracy: dP = (dU +dP + dPF +0.0%) [%]
DC power accuracy: P =/ (dU +dF +0.0F) [%]
dPF = (1 - apsdp)/cosd) * 100 [%]

Power factor accuracy:

Frequency function
Total frequency range:
Resolution:

Accuracy of frequency:
Mode:

0.1 Hz to 20 MHz
6 dig.
0.005 %

- PWM, square wave signal with calibratetydycle ratio, frequency and amplitude
- HF, square wave signal with calibrated frequesiog amplitude

PWM mode HF mode
‘ Output impedance: L)
1mv-20mv 02+50 Output signal shape: square, symmetrical
20 mV - 200 mV 0.1+50 Output signal amplitude: V B-pk
200 MV -2V 0.1 Output amplitude: 0,-10,-20dB, -30dB +/- 1 dB
Amplitude accuracy: 10 %
2v-10V 0.1 Rise and fall time slope: A
RTD temperature sensor smulation
IPti00 0.1°C 0.3°C Sensor standard: DIN, US/JS, Ni
Pt200 0.1°C 0.2°C RO constant setting: 0to 2 kQ
Pt100¢ 0.2°C 0.4°C
Ni100 0.07°C - -

TC temperature sensor simulation
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Built-in process multimeter

Function Range Accuracy (%) Resolution / Range
DC voltage - DCV Oto +20 V 0.01 % + 3QY 100uV / 20V
DC current 0to +25 mA 0.015 % + 300 nA 100 nA/Z0m
DC voltage - mVDC Oto +2V 0.02 % ¥/ 20mV / 100nV, 200mV / 1uV, 2V / 10u’
Resistance 0to 2.5 kQ 0.02% + 10 nf) 20 / 1mQ, 202 / 1mQ, 2kQ / 10m)
Frequency 1 Hz to 15 kHz 0.005 fiblz - 0.1 Hz
TC temperature sensor simulaticjn -250 to +1%20 0.4 t0 2.5°C 0.01°C

RTD temperature sensor simulatipn -200 to +850C ™ 0.1°C 0.1°C

" Test current 1mA

General data

Warm up time 60 min

Working temperature range: 23+90

Storing temperature range: 0 toUD at RH bellow 80 %

Reference temperature : 23 9@

Dimensions: 450 x 480 x 150 mm

Weight: 22 kg

Power supply voltage: 230V - 50Hz

Consumption: max. 250 VA

Accessories (included)

Power line cable 1 pc

Operation manual, CD 1 pc

Option 10/11 Test lead 1000V - 20 A, black/red c2 pLength 1m

Option 40, 60, 70, 80 1 pc |Length 1m

Spare fuse 1 pc

RS 232 cable 1 pc |Length 1m

Options (extra ordered)

Option 140-50

Current coil 25/50 turns

For clammaaters calibratior

Option 10 Test lead 20A/1000¥€rny) Length 1m

Option 11 Test lead 20A/1000¥¢drveny) Length 1m

Option 20 Test cable BNC — BNC Length 1m

Option 30 Test cable BNC — banana Length 1m

Option 40 Cable adapter Canon 25/ 2 x banana Eovdaiage/current

Option 60 Cable adapter Canon 25/ 4 x banana Four wire resistance
measurement

Option 70 Four wire cable adapter Four wire resistasimulation

Option 80 Cable adapter Cannon 25/ 2 x banana mEMCTC measurement

Option 90 External sensor RTD temperature sensor

Option 140-01

Cable adapter with metal pad for tegt

Contains Pt100 sensor for
ambient temperature
measurement and cold junctio
compensation.

-

Cable GPIB GPIB cable Length 1m
Cable RS-232 RS-232 cable Length 1m
\WinQbase |Database software for meter calibration
CALIBER Software for automatic calibration of meter
Manufacturer MEATEST, s.r.o. www.meatest.com tel: +420 543 250 886

Zelezna 509/3
CZ-61900Brno
Czech Republic

meatest@meatest.cz

fax: +420 543 250 890



