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Scope of accreditation as of 30.11.2021

Calibration laboratory for electrical quantities

Calibration and Measurement Capability (CMC)

On site calibration available on request excepting S-Parameters

Measured Measurement Measurement Best Remarks
Quantity / Range Conditions Measurement
Instrument Tamb: 18 °C ... 28 °C | Capability £ !
or Gauge
DC Voltage Voc TmV..10mV 0,5 % Output Voltage of
10 mV ... 1000 V 01% Voltage sources or
Test-Generators
DC High Vbc 0,1 KV ... 30 kV 0,8 % Output Voltage of
(by resistive divider) EMC-Test-
Generators and
charging voltages
of Pulse Circuits,
IEC 61000-4-x
AC Voltage Vac TmV...10 mV f=10Hz ... 1000 Hz 4,0 % Output Voltage of
_ Voltage sources or
10mV...750V f=10Hz ... 1000Hz |0,5% Test-Generators
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The given extended measurement uncertainty is the standard uncertainty of the measurement multiplied by an extension factor k = 2,
which corresponds to a confidence level of about 95% for a normal distribution.
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Measured Measurement Measurement Best Remarks
Quantity / Range Conditions Measurement
Instrument Tamb: 18 °C ... 28 °C | Capability £ !
or Gauge
DC Current Ioc TmA...30A 0,5 %
AC-Current Iac 1TmA...3A f=10Hz ... 1000 Hz |1,0 %
1TA...1200 A f=50Hz...1000Hz [1,5% By current clamp
100 A ... 2000 A f=10Hz...1000Hz [2,0 % By Rogowski coil
Output current of
EMC-Test-Gene-
rators f. e. acc. to
IEC 61000-4-8
Resistance (DC) 010Q..1Q 5,0 %
1Q...10Q 0,5 %
10Q...1MQ 0,1%
1MQ ... 10 MQ 0,5 %
10 MQ ... 100 MQ 1,0 %
Capacitance C 100 pF ... 10 yF f=1kHz 0,5 %
10 yF ... 100 pF f=1kHz 1,0 %
Inductance L 10 yH ... 100 pH f=1kHz 0,7 %
100pH ... 1H f=1kHz 0,5%
Frequency f, Sine |10 Hz ... 300 kHz V=01V..750V 0,05 %
S Parameter
S21 0dB ... -40 dB f=300kHz ... 3GHz |0,27 dB @|S11]|and
No on site Calibra- | 22| <0,0316
tion available (-30 dB)
-40dB ... -60 dB 0,39 dB
-60 dB ... -80 dB 0,44 dB
ESD
Contact discharge Relative humidity: Acc. to
on ESD-Target + 30 % ... 60 %, IEC 61000-4-2
Attenuator Air pressure:
86 kPa ... 106 kPa
Peak current Ip1 2A...120 A 4,5 % (8 %) *
Peak current Ip2 2A...120A 6,2 % (16 %) *
between 10 to 40 ns
Current @30 ns 2A...120 A 6,2 % (16 %) * * Incl. reproducibil-
ity
Current @60 ns 2A...120A 6,2 % (8 %) *
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The given extended measurement uncertainty is the standard uncertainty of the measurement multiplied by an extension factor k = 2,
which corresponds to a confidence level of about 95% for a normal distribution.
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Measured Measurement Measurement Best Remarks
Quantity / Range Conditions Measurement
Instrument Tamb: 18 °C ... 28 °C | Capability £ !
or Gauge
Currentl@60ns ... |[2A...120A 6,2 % (8 %) *
800 ns
Rise Time t 500 ps ... 1000 ps 55 ps
Pulse Width tw 500 ps ... 3000 ps 110 ps
60 % - 60 %
EFT Acc. to
IEC 61000-4-4

Peak Voltage 20V ... 4000V Into 50 Q 3,8 %
CDN Peak Voltage |20V ... 4000V Into 50 Q 4,0 %
Peak Voltage 20V ... 8000V Into 1 kQ 4,1 %
Rise Time Tns...1yus 200 ps
Pulse Width 10ns...1pus 1000 ps
CDN Pulse Width 10ns...1pus 900 ps
Impulse Repetition |1 ps ... 10 ms 10 ns
Time
Burst Duration 0,1 ms ... 100 ms 1,0 us
Burst Period Tms...1s 10 us
EFT-Load 50 Q
Input Impedance 10Q...100 Q DC 0,1 %
Insertion Loss 50dB ... 70 dB f=300kHz ... 0,30 dB
(60 dB) 100 MHz

f=100 MHz ... 0,32dB

400 MHz
EFT-Load 1 kQ
Input Impedance 10Q... DC 0,1 %

10 000 Q

Insertion Loss 50dB ... 70 dB f=300 kHz ... 0,34 dB
(60 dB) 100 MHz

f=100 MHz ... 0,41 dB

400 MHz
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The given extended measurement uncertainty is the standard uncertainty of the measurement multiplied by an extension factor k = 2,
which corresponds to a confidence level of about 95% for a normal distribution.
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Measured Measurement Measurement Best Remarks
Quantity / Range Conditions Measurement
Instrument Tamb: 18 °C ... 28 °C | Capability £ "
or Gauge
Surge CWG Acc. to
1,2/ 50 ps IEC 61000-4-5,
tended
Peak Voltage 100 V ... 6000 V 2.3 % exiended ranges
6 kV ... 25kV 3,1%
Peak Current 20 A ... 6000 A 2,3%
6 kA ... 100 kA 2,6 %
Front Time (Voltage) |0,8 ps ... 2,5 us Peak voltage <6 kV |50 ns
Peak voltage > 6 kV |60 ns
Front Time (Current) 0,9 ys ... 9,6 us 20 A ... 6000 A 130 ns
6 kA ... 100 kA 150 ns
Pulse Duration 5us...60 ps Peak voltage <6 kV  |330 ns
(Voltage) Peak voltage > 6 kV | 3400 ns
Pulse Duration 9,1us...62,4 us 20A ... 6 kA 200 ns
(Current)
16 us ... 24 s 6 kA ... 100 kA 220 ns
Phase angle 0° ... 360° 1,0°
50/60 Hz
Surge Telecom Annex A
10/700 ps
Peak Voltage 100V ... 6000 V 23%
6 kV...12kV 2,8 %
Peak Current 5A...600 A 2,3%
Front Time (Voltage) |5,6 ys ... 13 ys Peak voltage <6 kV  [230 ns
Peak voltage > 6 kV  |270 ns
Front Time (Current) |2 ys ... 6 us 110 ns
Pulse Duration 175 ys ... 840 ps Peak voltage <6 kV |5 us
(Voltage)
Peak voltage > 6 kV |20 ps
Pulse Duration 254 ys ... 384 ps 5A...600A 2,1 s
(Current)
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The given extended measurement uncertainty is the standard uncertainty of the measurement multiplied by an extension factor k = 2,
which corresponds to a confidence level of about 95% for a normal distribution.
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Measured Measurement Measurement Best Remarks
Quantity / Range Conditions Measurement
Instrument Tamb: 18 °C ... 28 °C | Capability £ !
or Gauge
Insulation 0,5 Joule Acc. to
IEC 60060-1 and
Peak Voltage 500V ...6000V |Surge 1,2/50 us 2,3 % IEG 6025506
6 kV ... 25kV 3.1%
Front Time (Voltage) |0,8 ys ... 2,5 us Peak Voltage <6 kV |50 ns
Peak Voltage > 6 kV |60 ns
Duration (Voltage) |5 ps ... 60 ps Peak Voltage <6 kV  |330 ns
Peak Voltage > 6 kV {3400 ns
Peak Current 0,5A...160 A 3,0%
Surge Magnetic Acc. to
Field IEC 61000-4-9
Pulse Duration 18 us ... 28 us 100 A ... 1600 A 150 ns
(Current)
Front Time (Current) | 7,2 ys ... 11,2 us 100 A ... 1600 A 110 ns
Peak Current 100 A ... 1600 A 23%
DOW (slow) Acc. to
Magnetic field IEC 61000-4-10
Peak Current 1A...300A 0,11 MHz 3,0%
5% Current Peak 0,5A...300A 3.2%
10" Current Peak 0,1A...300A 4,0 %
Decay Rate [lpks/ 1pk1| > 50 % 4,5%
[Ipk1o/ Ipk1] < 50 % 5,0 %
Oscillation Period 0,8us...12 us 0,8A...300A 0,5 %
Repetition Time of |2 ms ... 30 ms 4,0 us
the Impulses
Ring wave Acc. to
IEC 61000-4-12
Peak Voltage 100V ... 6000 V 2,4 %
6 kV...12kV 28 %
Voltage Decay 0,4 < Ratio Pk2 to 100V ... 6000 V 4,0 %
Pk1<1,1
0,4 < Ratio Pk3 to 4,6 %
Pk2<0,8
0,4 < Ratio Pk4 to 7.4 %
Pk3<0,8
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The given extended measurement uncertainty is the standard uncertainty of the measurement multiplied by an extension factor k = 2,
which corresponds to a confidence level of about 95% for a normal distribution.
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Measured Measurement Measurement Best Remarks
Quantity / Range Conditions Measurement
Instrument Tamb: 18 °C ... 28 °C | Capability £ !
or Gauge

0,4 < Ratio Pk2 to 6kV..12kV 4.4 %

Pk1<1,1

0,4 < Ratio Pk3 to 50 %

Pk2<0,8

0,4 < Ratio Pk4 to 7,7 %

Pk3<0,8
Peak Current 75A...1000 A 2,8 %
Rise Time (Voltage) |0,35 ys ... 0,65 us 100V ... 6000 V 15 ns

6kV..12kV 20 ns
Voltage Period 82pus...12,5 s 100V ... 6000 V 0,15 %
100 kHz 6KV ... 12kV 0,45 %
Rise Time (Current) {0,35 us ... 1 ys 20 ns
Phase Angle 0° up to 360° 1,0°
50/ 60 Hz
Voltage dips and Acc. to
interruption IEC 61000-4-11 or
IEC 61000-4-34
Voltage 10V ... 1000V f=50/60 Hz 25% (High current 16A
Rise Time/ Fall Time |1 ys ... 5 s 50 ns <I<75A)
Peak Voltage 50V ... +50V 2,7 %
Inrush Current 200 A ... 1000 A 3.5%
Phase Angle 0°upto360° 1,0°
SLOW DOW 100 kHz/ 1 MHz Acc. to
IEC 61000-4-18

Peak Voltage 200V ... 5000 V Open Circuit 3,6 %
5" Peak Voltage 100V ... 5000 V Zoc 2 10 kQ 3,9 %
10" Peak Voltage 20V ... 5000 V 4.6 %
Decaying (Voltage) | pys > 50 % of Ve 52 %

Vpkio < 50 % of Vpki 5,8 %
Rise Time 75 ns 60 ...90 ns 3,5ns
Treriod Voltage 0,8 s ... 12 us 0,36 %
Burst Duration >2s 200,0 ns
Repetition Rate of 30/s...500/ s 4,0 us
the Pulses
Peak Current 05A...100A Zsc<0,1Q 3,0 %
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The given extended measurement uncertainty is the standard uncertainty of the measurement multiplied by an extension factor k = 2,
which corresponds to a confidence level of about 95% for a normal distribution.
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Measured Measurement Measurement Best Remarks
Quantity / Range Conditions Measurement
Instrument Tamb: 18 °C ... 28 °C | Capability £ "
or Gauge
FAST DOW 3/ 10/ 30 MHz Acc. to
IEC 61000-4-18

Peak Voltage 200V ... 5000V Zoc=1KkQ 3,5 %
5" Peak Voltage 100V ... 5000 V 5,3%
10" Peak Voltage 20V ... 5000V 5,8 %
Decaying Veks > 50 % of Ve 6,2 %

Vpk10 < 50 % of Vpk1 6,6 %
Rise Time 3,5ns...6,5ns Zoc=1KkQ 0,22 ns
Period 25ns ...450 ns 0,5%
Burst Duration 4ms... 100 ms 5,0 us
Repetition Rate 0,18 ms ... 0,22 ms 50,0 ns
Peak Current 1,0A...100 A Zsc=0,1Q+£2% 3,0%...4,9% Depending on

frequency

5% Peak Current 0,25A ... 100 A 44 % ...6,1%
10" Peak Current 0,1A...100A 6,2% ... 7,9%
Decaying Irks > 25 % of Ipki 52%...7,6 % Depending on

lpk10 < 25 % Of lpki 69%..92% | frequency
Rise Time 3,5ns...450 ns 1,0 ns

* / * / * / * / *
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The given extended measurement uncertainty is the standard uncertainty of the measurement multiplied by an extension factor k = 2,

which corresponds to a confidence level of about 95% for a normal distribution.




