Calibration and Measurement Capabilities

Electricity and Magnetism, Chile, UDEC (Universidad de Concepcion (LCPN-ME))

DCV source fixed values

Expanded Uncertainty pvV/V

0.1V 23
0.2V 4.0
0.6V 2.0
1V 12
2V 20
6V 2.0
10V 12
20V 20
60V 2.0
100 V 12
200V 20
600 V 3.0
1000 V 14

The BIPM key comparison database, May 2016

113



Calibration and Measurement Capabilities

Electricity and Magnetism, Chile, UDEC (Universidad de Concepcion (LCPN-ME))

DCV source range values

Expanded Uncertainty pvV/V

Uncertaity formula (U in V)

0.01 V001V 110 74 (0.7/U +33)
>01Vto 1V 391093 (0.6/U +33)
>TVio 10V 361042 (0.7/U + 35)

>10 Vo 100 V 621093 (35/U +58)

>100 V to 1000 V 16 (50U + 15)

The expanded uncertainties are expressed in pV/V

The BIPM key comparison database, May 2016

2/13



Calibration and Measurement Capabilities

Electricity and Magnetism, Chile, UDEC (Universidad de Concepcion (LCPN-ME))

DCV multimeter values

Expanded Uncertainty uVV Uncertaity formula (U in V)
0.1V 6.5 -
02V 6.5 -
0.6V 4.0 -

1V 2.1 -

2V 35 -

6V 35 -

10V 2.0 -

20V 35 -

60 V 3.5 -

100 V 20 -

200 V 45 -

600 V 6.5 -

1000 V 3.0 -
0.022Vto 0.22 V 39to 11 (0.7/U +7)
>0.22Vt022V 9.1t05.5 (0.9/U +5)
>22Vto22V 5810 3.8 (5/U +3.5)
>22\V to 220 V 7.1t05.3 (45/U +5)
>220 V to 1000 V 10 (400/U + 8)

The expanded uncertainties are expressed in pV/V

The BIPM key comparison database, May 2016

3/13



Calibration and Measurement Capabilities

Electricity and Magnetism, Chile, UDEC (Universidad de Concepcion (LCPN-ME))

R source fixed values

resistance range relative uncertainty (k = 2)
10Q 35
100 Q 35
1kQ 35
10 kQ 35
100 kQ 5.0
1MQ 10
10 MQ 12
100 MQ 25

The expanded uncertainties are expressed in p0/Q
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Calibration and Measurement Capabilities

Electricity and Magnetism, Chile, UDEC (Universidad de Concepcion (LCPN-ME))

R source range values

resistance range

relative uncertainty (k = 2)

uncertaity formula (U in V)

1Qt010Q

81019

1E06 * (12 pQ + 6.5E-06 *R )/ R

>10 Q to 100 Q

4.81t0 12

1E06 * (72 pQ + 4.0E-06 *R )/ R

>100 Q to 1000 Q

4.1t04.6

1E06 * (60 pQ + 4.0E-06 *R )/ R

>1kQto 10 kQ

5.9106.3

1E06* (2.7 mQ +6.0E-06 “R )/R

>10 kQ to 100 kQ

6.3

1E06 * (2.7 mQ +6.0E-06 “*R )/R

>100 kQ to 1000 kQ

13

1E06*(0.1Q+12E-06*R )/R

>1 MQ to 10 MQ

19to 25

1E06*(6.7Q+18E-06*R ) /R

>10 MQ to 100 MQ

73 to 130

1E06 * (0.55 kQ + 67E-06 *R ) /R

>100 MQ to 1000 MQ

600 to 650

1E06 * (6.0 kQ + 0.59E-03*R ) /R

The expanded uncertainties are expressed in pQ/Q

The BIPM key comparison database, May 2016
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Calibration and Measurement Capabilities

Electricity and Magnetism, Chile, UDEC (Universidad de Concepcion (LCPN-ME))

R multimeter values

resistance range

relative uncertainty (k = 2)

10Q 2.0
100 Q 2.0
1kQ 20
10 kQ 2.0
100 kQ 3.0
1MQ 6.0
10 MQ 8.0
100 MQ 23
1GQ 50

The expanded uncertainties are expressed in pQ/Q

The BIPM key comparison database, May 2016

6/13



Calibration and Measurement Capabilities

Electricity and Magnetism, Chile, UDEC (Universidad de Concepcion (LCPN-ME))

DCl source values

voltage range

relative uncertainty (k = 2)

>0.1 mA to <0.2 mA 9.0
0.2 mA 7.0

>0.2 mAto <1 mA 9.0
1mA 4.0

>1 mA to <2 mA 7.0
2mA 6.0

>2 mAto <10 mA 7.0
10 mA 4.0

>10 mA to 100 mA 8.0
>100 mA to <200 mA 39
200 mA 10

>200 mA to <300 mA 39
300 mA 22

>300 mA to <500 mA 39
500 mA 22

>500 mA to <1 A 39
1A 15
>1Ato<2A 60

2A 30
>2Ato<3 A 60

3A 25

>3 Ato<5A 70

5A 25

>5Ato <10 A 70
10A 20
>10ato <20 A 70
20 A 30

The expanded uncertainties are expressed in pA/A

The BIPM key comparison database, May 2016
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Calibration and Measurement Capabilities

Electricity and Magnetism, Chile, UDEC (Universidad de Concepcion (LCPN-ME))

DCI multimeter values

current range

relative uncertainty (k = 2)

>0.1 mA to <0.2 mA 78 to 130
0.2 mA 8.0
>0.2 mAto 0.22 mA 73t077
>0.22 mA to <1 mA 33 to 57
1mA 5.0
>1 mA to <2 mA 2910 32
2mA 7.0
>2mAto 2.2 mA 29
>2.2 mA to <10 mA 30 to 44
10 mA 5.0
>10 mA to <20 mA 28 t0 29
20 mA 9.0
>20 mA to 22 mA 27
>22 mA to <30 mA 59 to 67
30 mA 10
>30 mA to <50 mA 50 to 59
50 mA 10
>50 mA to <100 mA 43 to 49
100 mA 9.0
>100 mA to <200 mA 39to 42
200 mA 11
>200 mA to 220 mA 39
>220 mA to <300 mA 91to 110
300 mA 24
>300 mA to <500 mA 75 to 90
500 mA 24
>500 mA to <1 A 63 to 74
1A 21
>1Ato<2A 57 to 62
2A 32
>2At022A 56
>22Ato<3 A 320 to 340
3A 32
>3 Ato<5A 290 to 320
5A 32
>5Ato <10 A 270 to 290
10A 26
>10 Ato <20 A 260 to 270
20A 40

The expanded uncertainties are expressed in pA/A

The BIPM key comparison database, May 2016
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Calibration and Measurement Capabilities

Electricity and Magnetism, Chile, UDEC (Universidad de Concepcion (LCPN-ME))

ACV source&meter fixed values

voltage range 40 Hz 55 Hz 1 kHz 10 kHz 100 kHz 1 MHz
0.1V 28 - 27 27 61 56
0.2V 30 - 19 19 21 54
06V 13 - 12 13 17 48
1V 17 - 12 12 17 62
2V 18 - 15 17 19 59
6V 13 - 12 12 15 41
10V 12 - 10 10 13 61
20V 15 - 12 12 21 -
60V 17 - 15 15 30 -
100 V 29 - 19 19 34 -
200 V 28 - 22 21 42 -
600 V - 41 29 - - -
1000 V - 40 29 - - -

The expanded uncertainties are expressed in pvV/V

The BIPM key comparison database, May 2016
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Calibration and Measurement Capabilities

Electricity and Magnetism, Chile, UDEC (Universidad de Concepcion (LCPN-ME))

ACV source range values

voltage range

50 Hz to 20 kHz

50 kHz to 100 kHz

500 kHz to 1 MHz

>0.1Vto 0.22V 4510 53 180 to 190 1100
>0.22V1t0 0.7V 36 to 40 83 to 91 1000
>0.7Vto22V 24 Al 900
>22Vto7V 24 81 1200
>7Vto22V 27 81 1200
>22Vto 70 V 32 94 1200
>70 Vto 220 V 38 98 -
>220V to 700 V 47 - -
>700 V to 1000 V 44 - -

The expanded uncertainties are expressed in pvV/V

Uncertainty formulas (U in V)

voltage range

50 Hz to 20 kHz

50 kHz to 100 kHz

500 kHz to 1 MHz

>0.1Vt00.22V

1E06 * (1.5 uV + 38E-06 * U ) /U

1E06 * (2.5 uV + 0.16E-03* U ) /U

1E06 * (8.0 pV + 1.0E-03* U ) /U

>0.22Vt0 0.7V

1E06 * (1.5 uV + 33E-06 * U ) /U

1E06 * (2.5 iV + 79E-06 * U ) /U

1E06 * (8.0 v + 0.96E-03* U )/ U

>0.7Vto 22V

>22Vto7V

>7Vto22V

>22Vto 70 V

>70 Vto 220 V

>220V to 700 V

>700 V to 1000 V

The BIPM key comparison database, May 2016
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Calibration and Measurement Capabilities

Electricity and Magnetism, Chile, UDEC (Universidad de Concepcion (LCPN-ME))

ACV multimeter range values

voltage range

20 Hz to 40 Hz

50 Hz to 1 kHz

50 Hz to 20 kHz

50 kHz to 100 kHz

500 kHz to 1 MHz

>0.1Vt00.22V - - 120 to 150 540 to 630 3000 to 3200

>0.22Vt022V - - 49 to 82 130 to 250 1900 to 3100
>22Vto22V - - 48 to 68 110 to 200 -
>22Vto 10V - - - - 1900 to 3000
>22Vto 220 V 100 to 160 - 55 to 80 1600 to 1700 -

>220 V to 1000 V

The expanded uncertainties are expressed in pV/V

Uncertainty formulas (U in V)

voltage range

20 Hz to 40 Hz

50 Hz to 1 kHz

50 Hz to 20 kHz

50 kHz to 100 kHz

500 kHz to 1 MHz

>0.1Vto 0.22V

1E06 * (7 pV + 80E-06 * U )/ U

1E06 * (17 pV + 460E-06 * U )/ U

1E06 * (45 pV + 2.7E-03*U )/ U

>0.22Vto22V

1E06 * (8 pV + 45E-06 * U ) /U

1E06 * (30 pV + 110E-06 * U ) /U

1E06 * (0.3 mV +1.7E-03*U ) /U

>22Vto22V

1E06 * (50 pV + 45E-06 * U )/ U

1E06 * (200 pV + 100E-06 *U ) /U

>22Vto 10V

1E06 * (3.2mV + 1.5E-03* U )/ U

>22Vto 220 V

1E06 * (1.5 mV +90E-06 *U )/ U

1E06 * (0.6 mV + 52E-06 *U )/ U

1E06 * (2.5 mV + 150E-06 * U ) /U

>220 V to 1000 V

1E06 * (3.5 mV + 70E-06 *U )/ U

The BIPM key comparison database, May 2016
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Calibration and Measurement Capabilities

Electricity and Magnetism, Chile, UDEC (Universidad de Concepcion (LCPN-ME))

ACl source fixed values

current range 55 Hz 1 kHz
10 mA 34 34
20 mA 57 57
30 mA 62 62
50 mA 57 57
100 mA 57 57
200 mA 62 62
300 mA 64 64
500 mA 68 68
1A 60 60
2A 72 72
3A 71 71
5A 71 71
10A 120 120
20 A 120 120

The expanded uncertainties are expressed in pA/A

The BIPM key comparison database, May 2016
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Calibration and Measurement Capabilities

Electricity and Magnetism, Chile, UDEC (Universidad de Concepcion (LCPN-ME))

ACl multimeter fixed values

current range 55 Hz 1 kHz
10 mA 37 37
20 mA 60 60
30 mA 65 65
50 mA 65 65
100 mA 60 60
200 mA 67 67
300 mA 67 67
500 mA 67 67
1A 65 65
2A 73 73
3A 75 75
5A 75 75
10A 130 130
20A 130 130

The expanded uncertainties are expressed in pA/A

The BIPM key comparison database, May 2016
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