
  
 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

✓ Voltage Range up to 1050V DC/AC 
✓ Current Range up to 20,5A DC/AC 
✓ Basic Accuracy 60ppm 
✓ Sinewave and non-sinewave and truncated AC output 
✓ 1500A Current transformer for calibration Clamp A-meters 
✓ Simulation TC, RTD, Resistors, Capacitors, Frequencies 
✓ USB, GPIB, Ethernet 
 
 
 
M9000 is a high-precision source of DC and AC 
voltages and currents, resistances, capacitances 
and frequencies. The portable device is designed 
for the calibration of electrical and electronic 
devices, both in laboratories and in the field.  
In addition to generating highly accurate voltages 
and currents, the calibrator can also be used to 
calibrate temperature measuring devices. 
 
The basic function is the generation of DC and 
AC voltages in the range of up to 1050V and DC 
and AC currents up to 2A, with additional option 
up to 20,5A.  
The maximum accuracy is 0.006% for DC 
voltages and 0.055% for AC voltages. The DC 
currents are generated with 0.015%, the AC 
currents with 0.075% accuracy. The frequency 
range is DC to 20 kHz. Square wave signals in 
the range of 0.1Hz to 20MHz are available at the 
frequency output. 
 

DIN thermocouples B, C, D, E, G2, J, K, M, N, R, 
S, T and resistance thermometers Pt and Ni can 
be simulated. The cold junction is compensated 
for the ambient temperature. 
 
Simulation of capacitances up to 120mF is 
selectable in the freely adjustable mode. Fixed 
capacitance values from 1nF to 10µF are also 
available. 
 
The LCD provides information on the selected 
signal type and output value, achieved accuracy, 
menu parameters, choice of interface and the 
basic setting of parameters. 
M9000 calibrator is supplied with USB, GPIG and 
Ethernet as desired. 
 
M9000 supports the WinQbase/CALIBER 
software for automatic testing of multimeters. 

 

 
  

Multifunction Calibrator  
M9000 

1050 V und 20,5 A 



SPECIFICATIONS (Reference Temperature 21°C … 25°C, 70% r.h) 

 

DC/AC SINE VOLTAGE 

Voltage Range:  0.0000 mV - 1050.00 V DC,  
     1.0000 mV - 1050.00 V AC sine 
     1mVpk - 14,1Vpk non sine 
 
Internal ranges:  Auto, 10mV, 100 mV, 1 V, 10 V, 100 V, 1050 V 
Frequency ranges in AC mode: 10 Hz to100 kHz below 10V 
 40Hz to 10kHz up to 100V 
 40Hz to 5kHz up to 500V 
 40Hz to 25kHz, above 500V 
 
Frequency accuracy: 5 ppm 
Frequency resolution: 6 digits 
 
 
Ranges, resolution, 1 year accuracy [% of value + % of range] 

 
Range 

 
DC 

 
10Hz – 1kHz 

 
1kHz – 10kHz 

 
10kHz – 20kHz 

 
20kHz – 100kHz 

0.0000 – 10.0000 mV 0.020 + 0.060 0.10 + 0.20 0.20 + 0.30 0.35 + 0.40 0.50 + 0.60 

10.000 – 100.000 mV 0.010 + 0.0060 0.10 + 0.05 0.15 + 0.07 0.30 + 0.15 0.50 + 0.20 

0.10000 – 1.00000 V 0.006 + 0.0010 0.05 + 0.005 0.07 + 0.01 0.15 + 0.04 0.50 + 0.10 

1.0000 – 10.0000 V 0.006 + 0.0005 0.05 + 0.005 0.07 + 0.03 0.15 + 0.08 0.50 + 0.20 

10.000 – 100.000 V *1 0.006 + 0.0010 0.05 + 0.010 0.15 + 0.03 N/A N/A 

100.00 – 1050.00 V *2 0.009 + 0.0015 0.07 + 0.020 0.2 + 0.06 N/A N/A 

       100V range starts at 40 Hz. 
       1050V range is limited to 40 – 5000 Hz below 500 V and auf 40 – 2500 Hz above 500 V. 
 
 

 

Auxiliary parameters 
 
Parameter           Range          

 
10mV 

 
100mV 

 
1V 

 
10V 

 
100V 

 
1050V 

                                10 - 20 Hz 0.2 %+100 µV 0.1 % + 100 µV 0.15 % + 200 µV 0.15 % + 400 µV 0.15 %+ 4 mV 0.15 % + 40 mV 

                                20 - 1000 Hz 0.2 %+100 µV 0.1 % + 100 µV 0.06 % + 200 µV 0.06 % + 400 µV 0.06 %+ 4 mV 0.06 % + 40 mV 

THD + noise *3   1 -10 kHz 0.2 %+100 µV 0.1 % + 100 µV 0.06 % + 200 µV 0.06 % + 400 µV 0.1 %+4 mV 0.15 % + 40 mV 

 10 - 20 kHz 0.2 %+100 µV 0.1 % + 100 µV 0.15 % + 200 µV 0.15 % + 400 µV N/A N/A 

  20 - 100 kHz 0.4 %+100 µV 0.2 % + 100 µV 0.25 % + 200 µV 0.5 % + 400 µV N/A N/A 

 DC 50 Ω Output 50 Ω Output 30 mA 50 mA 20 mA 4 mA 

Burden current 10Hz - 10 kHz 50 Ω Output 50 Ω Output 10 mArms 50 mArms 20 mArms 4 mArms 

 10kHz -100 kHz 50 Ω Output 50 Ω Output 10 mArms 50 mArms N/A N/A 

 
 includes non-linear distortion and non-harmonic noise up to 100 kHz. 

  



 Ranges µA mA mA mA A  A 

 
 H 

 
 10    

 0.5 + 1           N/A N/A 

       

Compliance 

voltage 

1        

1   3   3   N/A 

     N/A N/A 

    10 µA/V N/A N/A 

DC/AC CURRENT 

Current range:     DC:  0.0000A - 20.5000A *4  

AC-sine:  1.0000 A - 20.5000 A -4  
     Non-sine: 100 µA - 2.83 Apk   
 
Internal ranges:    Aut,.200µA, 2mA, 20mA, 200mA, 2A, 20,5A -4 
 
Frequency range in AC mode:  10 Hz – 20kHz below 200mA 
     10 Hz – 10kHz for 200mA – 2A 
     10Hz – 1kHz above 2A 
Frequency accuracy:   5ppm, resolution 6 Digits 
Non-sine waveforms:   sym. square, up/down ramps, triangle, truncated sine to 1kHz. 

 
 Non-sine amplitude accuracy:   0,21% of value + 0,1% from range + 700nApk 

 
 Ranges, resolution, 1 year accuracy [% of value + % of range] 

 
Range 

 
DC 

 
10 Hz–1 kHz 

 
1 kHz–5 kHz 

 
5 kHz–10 kHz 

 
10 kHz–20 kHz 

0.000-200.000 µA 0.040+0.010 0.15 + 0.05 0.20 + 0.10 0.30 + 0.10 0.50 + 0.20 

0.20000-2.00000 mA 0.020+005 0,1+ 0.010 0.10 + 0.02 0.15 + 0.02 0.30 + 0.05 

2.0000-20.0000 mA 0.015+0.003 0.07 0.005 0.10 + 0.02 0.15 + 0.02 0.30 + 0.05 

20.000-200.000 mA 0.015+0.003 0.07 0.005 0.10 + 0.02 0.15 + 0.02 0.30 + 0.05 

0.2000-2.0000 A 0.015+0.005 0.10 + 0.005 0.15 + 0.05 0.30 0.05 N/A 

2.000-20.500 A *4 *5 0.05+0.01 0.20 + 0.015 N/A N/A N/A 

*4   20.5A range is optional 
*5   30 min – 5 min max. continuous output time. Depleted time regenerates 2x slower 

Auxiliary parameters 

                                 10 Hz - 1 kHz            0.1%+1 µA    0.1%+2 µA        0.1%+10µA          0.1%+100µA         0.2%+4mA    0.3%+8mA   

 

THD+Noise *6 

5 kHz - 10 kHz 0.2 % + 1 µA 0.2 % + 2 µA       0.2 % + 10 µA          0.2 % + 100 µA       0.6 %+4 mA           N/A               

 

DC  100 nA/V    150 nA/V       250 nA/V          2 µA/V            100 µA/V            500 µA/V 

 

Load adder*7 

1 kHz - 10 kHz 2 µA/V  2 µA/V      2 µA/V         5 µA/V            200 µA/V               N/A 

*6   THD in bandwidth up to 500 kHz 
*7   Additional uncertainty for compliance above 0,5 VRMS    
  

1  0.2 + 1            N/A 

1   150 nA/V    N/A 



Accuracy Range Type 

TC und RTD     Simulation (Option) 
TC-Sensor types:    B, C, D, E, G2, J, K, M, N, R, S, T  
Temperature ranges:   -250.00 °C to +2315.00 °C depending on sensor type 
Inaccuracy:    0.18 °C - 0,96 °C for TC  
Cold junction compensation:  manual and automatic with option 91  

 
RTD-Sensors:    Pt 1.385, Pt 1.392, Ni 
RTD-Temp. Ranges:   -200.0 °C to +850.0 °C depending on sensor Type 

R0 Range:    100  to1000  
Connection type:   4W  
Temperature norms:    IPTS68, ITS90 
Temperature units:   °C, °F  
Resolution:    0.1 °C/°F 
 
 
 

RTD- Sensors - Simulation 4W 
 

 

 

 

 
 
CAPACITANCE  
Range: 2.00000 nF – 120.0000 mF  
Mode:  2W continuously selectable values 

2W nominal firm values 
 
Continuous mode,       Firm values 
1 year inaccuracy (% of value + absolute)   1 year accuracy (% of value + absolute) 

 
 
 

 

2 – 10 nF 0.3 % + 15 pF 
 

1 nF 1.25 % 

10 nF – 10 mF 0.35 % 
 

3.3 nF 0.75 % 

10 – 120 mF 0.6 % 
 

10 nF 0.35 % 

 
33 nF 0.35 % 

100 nF 0.25 % 

330 µF 0.25 % 

1 µF 0.25 % 

3.3 µF 0.25 % 

10 µF 0.25 % 

 

 
FREQUENCY 
Waveform type:     Square with firm Amplitude 5Vpk, 1Vpk,100mVpk  
Amplitude accuracy:   20% 
Frequency range:      0.100 0 Hz to 20.00000 MHz, Accuracy 5ppm 

Output impedance:    50   
 
  

Pt100 – Pt1000 -200.0 – 0.000 °C 0.15 °C 

 
Pt100 – Pt1000 

 
-0.001 – 850.000 °C 

 
0.2 °C 

Ni100 – Ni1000 -60.0 – 300.0 °C 0.1 °C 

Continuous 

Ranges 
2W 

Firm  

Values  2W 



RESISTORS 
 
Range:    0.0000 Ω - 600.0000 MΩ, 4W  
   0.0000 Ω - 600.0000 MΩ, 2W 
 
Modes:   2W und 4W continuous mode 

2W und 4W firm resistor values 

 
1 Year uncertainty (ppm of value + absolute) 
 
 
 
 

0 – 10 Ω 500 + 10 mΩ  0 Ω 1 mΩ 100 mΩ 

10 – 100 Ω 250 + 10 mΩ  10 Ω 10 mΩ 110 mΩ 

100 – 1000 Ω 250 + 25 mΩ  33 Ω 10 mΩ 110 mΩ 

1 –10 kΩ 150 + 50 mΩ  100 Ω 15 mΩ 115 mΩ 

10 – 100 kΩ 150 + 500 mΩ  330 Ω 15 mΩ 115 mΩ 

100 – 1000 kΩ 200 + 5 Ω  1000 Ω 100 ppm 200 ppm 

1 – 3.3 MΩ 600 + 100 Ω  3300 Ω 100 ppm 200 ppm 

3.3 – 10 MΩ 600 + 100 Ω  10 kΩ 50 ppm 60 ppm 

10 – 33 MΩ 5000 + 10 kΩ  33 kΩ 50 ppm 60 ppm 

33 – 120 MΩ 5000 + 10 kΩ  100 kΩ 50 ppm 50 ppm 

120 – 600 MΩ 20000 + 50 kΩ  330 kΩ 75 ppm 75 ppm 

 
 
 
 

GENERAL DATA  
Warm-up time    30 minutes 
Reference temperature:   21 - 25 °C, max. 70% r.h. 
Operation temperature:   13 - 33 °C max. 80 %.  
Storage Temperature:   - 10 °C … +55 °C 
Temperature coefficient:  10% of accuracy / °C outside Reference temperature 
  
 
 
Definition of Accuracy:   The specifications describe 1-year absolute accuracy including long-term  

stability, linearity, load line regulation, reference standard measurement  
uncertainty against national standard as well as ambient conditions within  
specifications. 

Interfaces:    Standard: USB. Options: IEEE488 and Ethernet. 
Supply Voltage:    115/230V - 50/60 Hz, 450 VA max. 
Dimensions and weight   390 x 128 x 430 mm, weight 11 kg 
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