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Calibration laboratory for electrical quantities

Calibration and Measurement Capability (CMC)

Measured Measurement Range |Measurement Best Remarks
Quantity / Conditions Measurement
Instrument Uncertainty £ "
or Gauge
RF-capacity -60 dBm ... <-50dBm |8 kHz ... <1 GHz 54 % N-connector
Calibration of sig- 1GHz ... <12 GHz 54 % Additional measure-
nal generators 12 GHz ... 18 GHz 54 % ment uncertainty for a
VSWR > 1,1
-50dBm ...<-40dBm |8kHz...<1GHz 1,4 % and temperature
1GHz .. <12 GHz 1,3% >23°C+/-1°
12 GHz ... 18 GHz 1,5 %
-40 dBm ... -0 dBm 8kHz ...<1GHz 1,2 %
1GHz ... <12 GHz 1,1 %
12 GHz ... 18 GHz 1,4 %
0dBm ... 23 dBm 8kHz ... <1 GHz 1,2 %
1GHz ... <12 GHz 1,0 %
12 GHz ... 18 GHz 1,3%
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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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Instrument
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Measurement Range

Measurement
Conditions

Best
Measurement
Uncertainty £ "

Remarks

Calibration of -120 dBm ... <-110 dBm 8 kHz ... <1 GHz 22% N-connector
power meters 1GHz ... <12 GHz 1,9 % Additional measure-
12 GHz ... 18 GHz 25% ment uncertainty for a
VSWR > 1,1
-110dBm ... <-90 dBm |8 kHz ... <1 GHz 1,4 % and temperature
1GHz ... <12 GHz 1,8 % >23°C+/-1°
12 GHz ... 18 GHz 1,9 %
-90dBm ... <-30dBm |8 kHz...<1GHz 1,2 %
1GHz ... <12 GHz 1,6 %
12 GHz ... 18 GHz 1,7 %
-30dBm ... <0 dBm 8kHz ...<1GHz 1,0 %
1GHz ... <12 GHz 1,3 %
12 GHz ... 18 GHz 1,6 %
0dBm ... 15dBm 8kHz ... <1 GHz 1,0 %
1GHz ... <12 GHz 1,3 %
12 GHz ... 18 GHz 1,5 %
Reflexion 0,01..<0,5 9kHz ... <30 kHz 0,003 //0.4° Z=500Q
Linear (S11, S22) 30kHz ... <1 GHz 0,002 //0.3° N-connector
and derived im- 1GHz ...<8GHz 0,002 //0.4° Amplitude and phase
pedances 8 GHz ... 18 GHz 0,003 //0.6° Plus measurement
uncertainty for addi-
tional contacts and ca-
ble movements
0,3..<1 9kHz ... <30 kHz 0,002 //0.3°
30kHz ... <1 GHz 0,002 //0.2°
1GHz ...<8 GHz 0,002 //0.2°
8 GHz ... 18 GHz 0,003 //0.4°
Attenuation 0dB..<10dB 9 kHz ... <30 kHz 0,01 dB// 0.4° Z=50Q
Transmission 30 kHz ... <1 GHz 0,01dB//0.1° N-plug
(S21, S12) 1GHz ...<8 GHz 0,01 dB//0.2° Amplitude and phase
8 GHz ...18 GHz 0,02dB // 0.5° Plus measurement
uncertainty for addi-
tional contacts, cable
movements and S11,
S22> 0.2
10dB ... <50 dB 9kHz ... < 30 kHz 0,04 dB // 0.3° Additional measure-
30kHz ... <1 GHz 0,03dB //0.2° ment uncertainty
1GHz ...<8 GHz 0,03dB //0.3° S11 resp. S22 > 0,2
8 GHz ... 18 GHz 0,03dB // 0.6°
50dB...<70dB 9kHz ... <30 kHz 0,04 dB // 0.3°
30kHz ... <1 GHz 0,03dB //0.2°
1GHz ...<8 GHz 0,03dB //0.3°
8 GHz ... 18 GHz 0,03dB // 0.6°
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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 Range |Measurement Best Remarks
Quantity / Conditions Measurement
Instrument Uncertainty £ "
or Gauge
Frequency 100 kHz ... <1 MHz 6,7°10-10 Measurement period
Calibration of fre- |1 MHz ... <10 MHz 5,8-10-10 >10s
quency counters |10 MHz ... < 100 MHz 5,8-10-10
and generators 100 MHz ... <1 GHz 5,8-10-10
1GHz...<10 GHz 5,8+10-10
10 GHz ... <40 GHz 5,8+10-10
Calibration of ref- |1 MHz; 2 MHz; 3 MHz 2,2+10-10 Measurement period

erence frequen-
cies

Direct voltage
Calibration of volt-
meters

Direct current
Calibration of cur-
rent measurement
instrument

Alternating
voltage

Calibration of volt-
meter

4 MHz; 5 MHz, 6 MHz
7 MHz; 8 MHz; 9 MHz
10 MHz

1mV...<330 mV
330mV...<3,3V

3,3V..<33V
33V ...<330V
330V ... 1000V

1mA...<33mA
3,3mA ... <330 mA
330mA ...<1,1A

11A...<3A
3A.L.<11A
1MA...205A

10mV...<33mV

33 mV ... <330 mV

330mV ...<33V

10Hz .. <45Hz
45Hz ...<10kHz

10 kHz ... < 20 kHz
20 kHz ... <50 kHz
50 kHz ... <100 kHz
100 kHz ... <500 kHz

10Hz ...<45Hz
45Hz ... <10 kHz

10 kHz ... <20 kHz
20 kHz ... <50 kHz
50 kHz ... <100 kHz
100 kHz ... <500 kHz

10Hz .. <45Hz
45Hz ... <10 kHz

10 kHz ... <20 kHz
20 kHz ... < 50 kHz
50 kHz ... <100 kHz
100 kHz ... <500 kHz

21-10-6 + 1,2 pVv
11.10-6 + 6.1 pV
1810-6 + 160 pV
18+10-6 + 0,6 mV
18+10-6 + 1,6 mV

100-10-6 + 0,1 pA
100-10-6 + 2,6 pA
200+10-6 + 41 pA
380+10-6 + 41 pA
0,6-10-2 + 0,5 mA
1+10-2 + 0,8 mA

800+10-6 + 6,3 pV
150410-6 + 6,3 pV
150+10-6 + 6,3 pV
200+10-6 + 6,3 pV
1410-2 + 6,3 pV
3.5¢10-2 + 12 pV

300-10-6 + 21 pV
15010-6 + 21 pVv
15010-6 + 21 pVv
160+10-6 + 21 pVv
350+10-6 + 21 pVv
800+10-6 + 37 pv

300+10-6 + 54 pV
150410-6 + 54 pV
150410-6 + 63 pV
190+10-6 + 54 pV
300+10-6 + 54 pV
700+10-6 + 130 pV

>60s

33V..<33V 10Hz ... <45Hz 300+10-6 + 653 pVv
45Hz ... <10 kHz 150+10-6 + 600 pV
10 kHz ... <20 kHz 150+10-6 + 600 pV
20 kHz ... < 50 kHz 240-10-6 + 600 pVv
50 kHz ... < 100 kHz 350+10-6 + 600 pVv
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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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33V..<330V 45Hz ... <1kHz 190+10-6 + 2,1 mV
1kHz ... <10 kHz 190+10-6 + 2,1 mV
10 kHz ... < 20 kHz 200+10-6 + 6 mV
20 kHz ... <50 kHz 25010-6 + 6 mV
50 kHz ... <100 kHz 300+10-6 + 6 mV
330V...1020V 45Hz ... <1kHz 30010-6 + 10 mV
1kHz ... <5 kHz 25010-6 + 10 mV
5kHz ... <10 kHz 25010-6 + 10 mV
Alternating cur- |30 pA ... <330 pA 10Hz...<20 Hz 0,2% + 0,6 uyA
rent 20Hz ... <45Hz 0,2% + 0,6 uA
45 Hz ... <1 kHz 0,1% + 0,6 pA
1kHz ... <5 kHz 0,1% + 0,6 pA
5kHz ... <10 kHz 0,3% + 0,6 pyA
10 kHz ... <30 kHz 0,8 % + 0,6 PA
0,33 mA ...<3,3mA 10Hz ...<20 Hz 0,2% + 0,6 uyA
20Hz ... <45Hz 0,1% + 0,6 pyA
45Hz ... <1 kHz 0,1% + 0,6 pA
1kHz ... <5kHz 0,1% + 0,6 pA
5kHz ... <10 kHz 0,2% + 0,6 pA
10 kHz ... <30 kHz 0,5% + 0,7 yA
3,3mA...<33mA 10Hz ...<20Hz 0,2% +2.1pA
20Hz ... <45Hz 0,1% + 2.1 A
45Hz ... <1 kHz 0,04 % + 2.1 yA
1kHz ... <5kHz 0,04 % + 2.1 yA
5kHz ... <10 kHz 0,1% +2,1pA
10 kHz ... <30 kHz 0,2% + 3,1 A
33 mA ... <330 mA 10Hz ...<20Hz 0,2 % + 20 pA
20Hz ... <45Hz 0,1 % + 20 A
45Hz ... <1 kHz 0,04 % + 20 pA
1kHz ... <5kHz 0,04 % + 20 pA
5kHz ... <10 kHz 0,1 % + 50 pA
10 kHz ... <30 kHz 0,2 % + 100 pA
330mA ...<1,1A 10Hz ...<45Hz 0,2% + 0.1 mA
45Hz ... <1kHz 0,1% + 0.1 mA
1kHz ... <5kHz 0,1% + 0.1 mA
5kHz ... <10 kHz 0,6 % +1mA
1,1A...<3A 10Hz ...<45Hz 0,1% + 0,1 mA
45Hz ... <1kHz 0.1% + 1.0 mA
1kHz ... <10 kHz 2.5% + 5.0 mA
3A..<11A 10Hz ...<45Hz 0.1 % + 2.0 mA
45Hz ... <1kHz 0.1 % + 2.0 mA
1kHz ... <5 kHz 3.0 % + 2.0 mA
11MA...20A 10 Hz ... <100 Hz 1.3% + 5.0 mA
100Hz ... <5kHz 3.0 % + 5.0 mA
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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 Range
Quantity /
Instrument
or Gauge

Measurement Best Remarks
Conditions Measurement
Uncertainty £ "

Calibration of 1TmV..200V
Oscilloscopes TmV..5V
Square wave am-

plitude 1 kHz
Time marker 1ns..55s
Flatness 1 mVpp ... 5 Vpp

1 mVpp ... 5 Vpp
1 mVpp ... 3 Vpp

1 mVpp ... 2 Vpp
1mVpp ... 5Vpp

1 MQ 0,5%

50 Q 0,5%

100mV...1V 0,1% + 70 ps

0,1 Hz ... <300 MHz 3,5% Z=50Q

300 MHz ... <550 MHz |4,1 % Additional measure-
550 MHz ...<1,1GHz |56 % ment uncertainty

measurement range
and VSWR > 1,5
Calibrated on Uinc

1,1 GHz ... 3,0 GHz 6,4 %

0,1Hz...<100 MHz 2,8 % Z=1MQ

100 MHz ... 200 MHz |5,6 % Additional measure-
ment uncertainty
measurement range
and Cin > 9 pF
Calibrated on ULast

The dimensionless fractions of measurement uncertainty are relative values related to the measurand

In case of contradictions in the language versions of the directories, the German version shall apply.
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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.




