Calibration and Measurement Capabilities

Electricity and Magnetism, Singapore, SPRING Singapore (Standards, Productivity and Innovation Board)

KE€DB

Measurement
Calibration or Measurement Service Measurand Level or Range Conditions/Independent Expanded Uncertainty
Variable
Is the
. Instrument or Instrument Minimum | Maximum . e .| Coverage| Level of expanded Uncertainty NM'
Quantity ) Type or Units | Parameter | Specifications | Value | Units . uncertainty ) Comments | Service
Artifact value value Factor | Confidence ) matrix e
Method arelative Identifier
one?
DC voltage sources: Standard cell, solid Comparison Approved on
otag ' state voltage . P 1 1.018 \% Voltage 1v,1.018V 0.02 Y 2 95% No 18 October 1
single values with standard
standard 2004
DC voltage sources: Standard cell, solid Comparison Approved on
ottag ' state voltage : P 10 10 \% 0.07 pv 2 95% No 18 October 2
single values with standard
standard 2004
Solid state voltage Approved on
DC voltage stiurces: standard, DQ volte?\ge C_omparlson 01 10 v 0.4 n 2 95% No 18 October 3
low values (<= 10 V) | source, multifunction | with standard 2004
calibrator
DC voltage sources: | DC voltage source, Comparison Approved on
intermediate values multifunction with sFt)an dard 10 1000 \% 15 puvIiv 2 95% Yes 18 October 4
(> 10 V to 1000 V) calibrator 2004
DC voltage meters: Dr(;u\fgrl]tqrzgfr’ Comparison Approved on
intermediate values . . ’ -omp 0.1 10 \% 0.4 pv 2 95% No 18 October 5
multifunction transfer | with standard
(>1 mVto 1100 V) 2004
standard
DC voltage meters: Dr(;u\fgrl]tqrzgfr’ Comparison Approved on
intermediate values . . ’ -omp 10 1000 \% 2 puvIiv 2 95% Yes 18 October 6
multifunction transfer | with standard
(> 1 mVto 1100 V) 2004
standard
DC resistance
. . Direct current . Approved on
standards and Fixed resistor, | ) oarator | 0.1 0.1 mq | Ofbath 25°C 15 |poal| 2 95% Yes 18 October | 7
sources: low values resistance box - temperature
bridge 2004
(=10
DC resistance Direct current Approved on
stand.ards and F'X?d resistor, comparator 1 1 mQ Oil bath 25°C 4 pQ/Q 2 95% Yes 18 October 8
sources: low values resistance box - temperature
bridge 2004
(=10
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Measurement
Calibration or Measurement Service Measurand Level or Range Conditions/Independent Expanded Uncertainty
Variable
Is the
. Instrument or Instrument Minimum | Maximum . e .| Coverage| Level of expanded Uncertainty NM'
Quantity ) Type or Units | Parameter | Specifications | Value | Units . uncertainty ) Comments | Service
Artifact value value Factor | Confidence ) matrix e
Method arelative Identifier
one?
DC resistance .
. . Direct current . Approved on
standards and Fixed resistor, | “ 1 oarator 10 10 mqo |, Ofbath 25°C 25 |poa| 2 95% Yes 18 October | 9
sources: low values resistance box ; temperature
bridge 2004
(=19
DC resistance Direct current Approved on
standards and Fixed resistor, - | ") harator | 100 100 mqo |, Ofbath 25°C 1 |poa| 2 95% Yes 18 October | 10
sources: low values resistance box ; temperature
bridge 2004
(=19
DC resistance Direct current Approved on
standards and Fixed resistor, comparator 1 1 0 Oil bath 25 °C 06 |poo 2 95% Yes 18 October | 11
sources: low values resistance box ; temperature
bridge 2004
(=19
DC resistance
standards and . . Direct current . Approved on
sources: intermediate gzgaf;sé%& comparator 10 10 Q ter(r?”ebr:\tt:re 25°C 1 pQY/Q 2 95% Yes 18 October 12
values(>1Qtol bridge p 2004
MQ)
DC resistance
standards and . . Direct current . Approved on
sources: intermediate g’s‘g?afcsfg'( comparator | 100 100 9 teg":rzttﬁre 25°C 1 |poal| 2 95% Yes 18 October | 13
values(>1Qto1l bridge P 2004
MQ)
DC resistance
standards and . . Direct current . Approved on
sources: intermediate gzgaf;sé%& comparator 1 1 kQ ter(r?”ebr:\tt:re 25°C 1.6 |poyQ 2 95% Yes 18 October 14
values(>1Qtol bridge P 2004
MQ)
DC resistance
standards and . . Direct current . Approved on
sources: intermediate g’s‘g?afcsfg'( comparator 10 10 kQ teg":rzttﬁre 25°C 13 |poal| 2 95% Yes 18 October | 15
values(>1Qto1l bridge P 2004
MQ)
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Measurement
Calibration or Measurement Service Measurand Level or Range Conditions/Independent Expanded Uncertainty
Variable
Is the
. Instrument or Instrument Minimum | Maximum . e .| Coverage| Level of expanded Uncertainty NM'
Quantity ) Type or Units | Parameter | Specifications | Value | Units . uncertainty ) Comments | Service
Artifact value value Factor | Confidence ) matrix e
Method arelative Identifier
one?
DC resistance
standards and . . Direct current . Approved on
sources: intermediate gzz‘t’af;sg;& comparator | 100 100 kQ ter?";ztt:re 25°C 2 |poo 2 95% Yes 18 October | 16
values(>1Qtol bridge p 2004
MQ)
DC resistance
standards and . . Direct current Approved on
L . Fixed resistor,
sources: intermediate resistance box comparator 1 1 MQ 6 pHQ/Q 2 95% Yes 18 October 17
values(>1Qto1l bridge 2004
MQ)
SDth?:;Z;agﬁg Fixed resistor, three Modified Approved on
e terminal resistor, Wheatstone 10 10 MQ 12 pQ/Q 2 95% Yes 18 October 18
sources: high values resistance box bridge 2004
> 1 MQ) 9
SDth?:;Z;agﬁg Fixed resistor, three Modified Approved on
e terminal resistor, Wheatstone 100 100 MQ 20 pHQ/Q 2 95% Yes 18 October 19
sources: high values resistance box bridge 2004
> 1 MQ) 9
SDth?:;Z;agﬁg Fixed resistor, three Modified Approved on
AR terminal resistor, Wheatstone 1 1 GQ 50 pHQ/Q 2 95% Yes 18 October 20
sources: high values resistance box bridge 2004
> 1 MQ) 9
SDth?:;Z;agﬁg Fixed resistor, three Modified Approved on
o terminal resistor, Wheatstone 10 10 GQ 110 | pQ/Q 2 95% Yes 18 October 21
sources: high values resistance box bridge 2004
> 1 MQ) 9
SDth?:;Z;agﬁg Fixed resistor, three Modified Approved on
e terminal resistor, Wheatstone 100 100 GQ 700 | pQ/Q 2 95% Yes 18 October 22
sources: high values resistance box bridge 2004
> 1 MQ) 9
Sandardsand | Mutiuncion | PIECtcuTen Approved on
) . . comparator 0.1 0.1 mQ 15 pHQ/Q 2 95% Yes 18 October 23
sources: multiple calibrator -
bridge 2004
ranges
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Measurement
Calibration or Measurement Service Measurand Level or Range Conditions/Independent Expanded Uncertainty
Variable
Is the
. Instrument or Instrument Minimum | Maximum . e .| Coverage| Level of expanded Uncertainty NM'
Quantity ) Type or Units | Parameter | Specifications | Value | Units . uncertainty ) Comments | Service
Artifact value value Factor | Confidence . matrix oo
Method arelative Identifier
one?
Sendardsend |  Mulifuncion | Dt urent Approved on
) . . comparator 1 1 mQ 4 pHQ/Q 2 95% Yes 18 October 24
sources: multiple calibrator -
bridge 2004
ranges
Sendardsend |  Mulifuncion | DeCtourent Approved on
) . . comparator 10 10 mQ 2.5 pHQ/Q 2 95% Yes 18 October 25
sources: multiple calibrator -
bridge 2004
ranges
dendardsand |  Mulifuncion | DTeCtouTent Approved on
) . ] comparator 100 100 mQ 1 pHQ/Q 2 95% Yes 18 October 26
sources: multiple calibrator -
bridge 2004
ranges
Sendardsend |  Mulifuncion | DTeCtourent Approved on
) . ] comparator 1 1 Q 0.6 pHQ/Q 2 95% Yes 18 October 27
sources: multiple calibrator -
bridge 2004
ranges
sendardsend |  Mulifuncion | DTeCtouTent Approved on
) . ] comparator 10 10 Q 1 pHQ/Q 2 95% Yes 18 October 28
sources: multiple calibrator -
bridge 2004
ranges
cendardsand |  Mulifuncion | DTeCtourent Approved on
) . . comparator 100 100 Q 1 pHQ/Q 2 95% Yes 18 October 29
sources: multiple calibrator -
bridge 2004
ranges
sendardsend |  Mulifuncion | DTeCturent Approved on
) . . comparator 1 1 kQ 1.6 pHQ/Q 2 95% Yes 18 October 30
sources: multiple calibrator -
bridge 2004
ranges
Sendardsend |  Mulifuncion | DTSt urent Approved on
) . . comparator 10 10 kQ 1.3 pHQ/Q 2 95% Yes 18 October 31
sources: multiple calibrator -
bridge 2004
ranges
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Measurement
Calibration or Measurement Service Measurand Level or Range Conditions/Independent Expanded Uncertainty
Variable
Is the
. Instrument or Instrument Minimum | Maximum . e .| Coverage| Level of expanded Uncertainty NM'
Quantity ) Type or Units | Parameter | Specifications | Value | Units . uncertainty ) Comments | Service
Artifact value value Factor | Confidence . matrix oo
Method arelative Identifier
one?
Sendardsend |  Mulifuncion | Dt urent Approved on
) . . comparator 100 100 kQ 2 pHQ/Q 2 95% Yes 18 October 32
sources: multiple calibrator -
bridge 2004
ranges
Sendardsend |  Mulifuncion | DTt urent Approved on
) . ] comparator 1 1 MQ 6 pHQ/Q 2 95% Yes 18 October 33
sources: multiple calibrator -
bridge 2004
ranges
sDt;:nrc(ie:rlzfsagﬁg Multifunction Modified Approved on
. - ] Wheatstone 10 10 MQ 12 pQ/Q 2 95% Yes 18 October 34
sources: multiple calibrator -
bridge 2004
ranges
sDt;:nrc(ie:rlzfsagﬁg Multifunction Modified Approved on
. - ] Wheatstone 100 100 MQ 20 pQ/Q 2 95% Yes 18 October 35
sources: multiple calibrator -
bridge 2004
ranges
sDt;:nrc(ie:rlzfsagﬁg Multifunction Modified Approved on
. - ] Wheatstone 1 1 GQ 50 pQ/Q 2 95% Yes 18 October 36
sources: multiple calibrator -
bridge 2004
ranges
sDtgnrc(ie:rlzfsagﬁg Multifunction Modified Approved on
. ) ] Wheatstone 10 10 GQ 110 | poyQ 2 95% Yes 18 October 37
sources: multiple calibrator -
bridge 2004
ranges
sDtgnrc(ie:rlzfsagﬁg Multifunction Modified Approved on
. } ] Wheatstone 100 100 GQ 700 | pQ/Q 2 95% Yes 18 October 38
sources: multiple calibrator -
bridge 2004
ranges
DC resistance Res:;i?;(ztr:reter, Direct Approved on
meters: low values . . ! 0.1 0.1 mQ 15 pQ/Q 2 95% Yes 18 October 39
multifunction transfer [ measurement
(<=10Q) 2004
standard
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Measurement
Calibration or Measurement Service Measurand Level or Range Conditions/Independent Expanded Uncertainty
Variable
Is the
. Instrument or Instrument Minimum | Maximum . e .| Coverage| Level of expanded Uncertainty NM'
Quantity ) Type or Units | Parameter | Specifications | Value | Units . uncertainty ) Comments | Service
Artifact value value Factor | Confidence . matrix oo
Method arelative Identifier
one?
DC resistance Res:;i?;(ztr:reter, Direct Approved on
meters: low values . . ) 1 1 mQ 4 pQ/Q 2 95% Yes 18 October 40
multifunction transfer [ measurement
(<=19Q) 2004
standard
DC resistance Res:;i?;(ztr:reter, Direct Approved on
meters: low values . . ! 10 10 mQ 25 | pyQ 2 95% Yes 18 October 41
multifunction transfer [ measurement
(<=10Q) 2004
standard
DC resistance Res:;i?;(ztr:reter, Direct Approved on
meters: low values . . ! 100 100 mQ 1 pQ/Q 2 95% Yes 18 October 42
multifunction transfer [ measurement
(<=10Q) 2004
standard
DC resistance Res:;i?;(ztrgreter, Direct Approved on
meters: low values . . ! 1 1 Q 0.6 |p/Q 2 95% Yes 18 October 43
multifunction transfer [ measurement
(<=19Q) 2004
standard
DC resistance Resistance meter, Approved on
meters: intermediate i i
multimeter, Direct 10 10 Q 1 |poa| 2 95% Yes 18 October | 44
values (>1Qto1l [multifunction transfer [ measurement
2004
GQ) standard
DC resistance Resistance meter, Approved on
meters: intermediate i i
multimeter, Direct 100 100 Q 1 |poo| 2 95% Yes 18 October | 45
values (>1Qto1l [multifunction transfer [ measurement
2004
GQ) standard
DC resistance Resistance meter, Approved on
meters: intermediate i i
multimeter, Direct 1 1 kO 16 |poo| 2 95% Yes 18 October | 46
values (>1Qto1l [multifunction transfer [ measurement
2004
GQ) standard
DC resistance Resistance meter, Approved on
meters: intermediate i i
multimeter, Direct 10 10 kO 13 |poo| 2 95% Yes 18 October | 47
values (>1Qto1l |multifunction transfer [ measurement
2004
GQ) standard
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Measurement
Calibration or Measurement Service Measurand Level or Range Conditions/Independent Expanded Uncertainty
Variable
Is the
. Instrument or Instrument Minimum | Maximum . e .| Coverage| Level of expanded Uncertainty NM'
Quantity ) Type or Units | Parameter | Specifications | Value | Units . uncertainty ) Comments | Service
Artifact value value Factor | Confidence . matrix oo
Method arelative Identifier
one?
DC resistance Resistance meter, Approved on
ters: int diat i i
meters: intermediate | multimeter, Direct 100 100 kQ 2 |poa| 2 95% Yes 18 October | 48
values (>1Qto1l [multifunction transfer [ measurement 2004
GQ) standard
DC resistance Resistance meter, Approved on
meters: intermediate i i
multimeter, Direct 1 1 MQ 6 |uwoo| 2 95% Yes 18 October | 49
values (>1Qto1l [multifunction transfer [ measurement 2004
GQ) standard
DC resistance Resistance meter, Approved on
meters: intermediate i i
multimeter, Direct 10 10 MQ 12 |poo| 2 95% Yes 18 October | 50
values (>1Qto1l [multifunction transfer [ measurement 2004
GQ) standard
DC resistance Resistance meter, Approved on
meters: intermediate i i
multimeter, Direct 100 100 MQ 20 |poa| 2 95% Yes 18 October | 51
values (>1Qto1l [multifunction transfer [ measurement 2004
GQ) standard
DC resistance Resistance meter, Approved on
meters: intermediate i i
multimeter, Direct 1 1 GQ 50 |poa| 2 95% Yes 18 October | 52
values (>1Qto1l [multifunction transfer [ measurement 2004
GQ) standard
DC resistance Res:;i?;(ztr:reter, Direct Approved on
meters: high values . . ! 10 10 GQ 110 | poyQ 2 95% Yes 18 October 53
multifunction transfer [ measurement
(>1G69) 2004
standard
DC resistance Res:;i?;(ztr:reter, Direct Approved on
meters: high values . . ! 100 100 GQ 700 | pQ/Q 2 95% Yes 18 October 54
multifunction transfer [ measurement
(>1G69Y) 2004
standard
DC current sources: | Current generator, \(/:v(i)tﬂqsglrtlzog Approved on
low values (<= 0.1 multifunction dro acrogs 0.1 0.1 mA 7 HA/A 2 95% Yes 18 October 55
mA) calibrator P 2004
shunt
7122
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Measurement
Calibration or Measurement Service Measurand Level or Range Conditions/Independent Expanded Uncertainty
Variable
Is the
. Instrument or Instrument Minimum | Maximum . e .| Coverage| Level of expanded Uncertainty NM'
Quantity ) Type or Units | Parameter | Specifications | Value | Units . uncertainty ) Comments | Service
Artifact value value Factor | Confidence ) matrix e
Method arelative Identifier
one?
DC current sources: | Current generator, \(/:v(i)tﬂqsglrtlzog 0.2mA, 1 mA, 2 Approved on
intermediate values multifunction dro acrogs 0.1 20 mA Current mA, 10 mA, 20 7 HA/A 2 95% Yes 18 October 56
(>0.1 mAto 20 A) calibrator P mA 2004
shunt
DC current sources: | Current generator, \(/:v(i)tﬂqsglrtlzog 01A 02A 1 Approved on
intermediate values multifunction dro acrogs 0.1 10 A Current A '2 A’5.A 1’0 A 10 HA/A 2 95% Yes 18 October 57
(>0.1 mAto 20 A) calibrator P 1 &8 3 A, 2004
shunt
DC current meters: \(/:v(i)tﬂqsglrtlzog Approved on
low values (<= 0.1 | Multimeter, ammeter g 0.1 0.1 mA 7 HA/A 2 95% Yes 18 October 58
drop across
mA) 2004
shunt
DC current meters: \(/:v(i)tﬂqsglrtlzog 0.2mA, 1 mA, 2 Approved on
intermediate values | Multimeter, ammeter dro acrogs 0.1 20 mA Current mA, 10 mA, 20 7 HA/A 2 95% Yes 18 October 59
(>0.1 mAto 20 A) P mA 2004
shunt
DC current meters \(/:v(i)tﬂqsglrtlzog 01A 02A 1 Approved on
intermediate values | Multimeter, ammeter g 0.1 10 A Current o 10 HA/A 2 95% Yes 18 October 60
drop across A, 2A,5A,10A
(>0.1 mAto 20 A) 2004
shunt
Standard capacitor AC ratio Approved on
Capacnance.: low loss| (sealed, dry-mFrogen bndgg, 1 1 nE Frequency 1 kHz, 1.592 8 UF/E 2 95% Yes 18 October 61
capacitor or fused silica comparison kHz 2004
dielectric) with standard
Standard capacitor AC ratio Approved on
Capacnance.: low loss| (sealed, dry-mFrogen bndgg, 100 100 OF Frequency 1 kHz, 1.592 10 U/ 2 95% Yes 18 October 62
capacitor or fused silica comparison kHz 2004
dielectric) with standard
Standard capacitor AC ratio Approved on
Capacnance.: low loss| (sealed, dry-mFrogen bndgg, 10 10 OF Frequency 1 kHz, 1.592 12 U/ 2 95% ves 18 October 63
capacitor or fused silica comparison kHz 2004
dielectric) with standard
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Measurement
Calibration or Measurement Service Measurand Level or Range Conditions/Independent Expanded Uncertainty
Variable
Is the
. Instrument or Instrument Minimum | Maximum . e .| Coverage| Level of expanded Uncertainty NM'
Quantity ) Type or Units | Parameter | Specifications | Value | Units . uncertainty ) Comments | Service
Artifact value value Factor | Confidence ) matrix e
Method arelative Identifier
one?
. . AC ratio
. . Fixed capacitor, . Approved on
. Capgcnance.' variable capacitor, bndqe, 1 1 nF Frequency 1kHz, 1.592 8 UF/F 2 95% Yes 18 October 64
dielectric capacitor . comparison kHz
capacitance box . 2004
with standard
. . AC ratio
. . Fixed capacitor, . Approved on
. Capgcnance.' variable capacitor, bndqe, 100 100 pF Frequency 1kHz, 1.592 10 WF/F 2 95% Yes 18 October 65
dielectric capacitor . comparison kHz
capacitance box . 2004
with standard
. . AC ratio
. . Fixed capacitor, . Approved on
. Capgcnance.' variable capacitor, bndqe, 10 10 pF Frequency 1kHz, 1.592 12 WF/F 2 95% Yes 18 October 66
dielectric capacitor . comparison kHz
capacitance box . 2004
with standard
Capacitance bridge, '?Jcr:ic;ago 1 kHz. 1.592 Approved on
Capacitance: meters LCR meter, g' ! 1 1 nF Frequency L 8 WF/F 2 95% Yes 18 October 67
. comparison kHz
capacitance meter . 2004
with standard
. . AC ratio
Capacitance bridge, bridae 1 kHz. 1.592 Approved on
Capacitance: meters LCR meter, g' ! 100 100 pF Frequency C 10 UF/F 2 95% Yes 18 October 68
. comparison kHz
capacitance meter . 2004
with standard
. . AC ratio
Capacitance bridge, bridae 1 kHz. 1.592 Approved on
Capacitance: meters LCR meter, g' ! 10 10 pF Frequency S 12 UF/F 2 95% Yes 18 October 69
. comparison kHz
capacitance meter . 2004
with standard
Inductance: self Fixed inductor, %Cr:il;ago Approved on
inductance, low variable inductor, ge 100 100 puH Frequency | 100 Hz, 1 kHz 200 | pH/MH 2 95% Yes 18 October 70
. comparison
values (< 1 mH) inductance box . 2004
with standard
In?:;&i?;ﬁéese” Fixed inductor, '?fr:igago Approved on
. : ' variable inductor, ge, 1 1 mH Frequency | 100 Hz, 1 kHz 200 | pH/MH 2 95% Yes 18 October 71
intermediate values inductance box comparison 2004
(>=1mHto1H) with standard
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Measurement
Calibration or Measurement Service Measurand Level or Range Conditions/Independent Expanded Uncertainty
Variable
Is the
. Instrument or Instrument Minimum | Maximum . e .| Coverage| Level of expanded Uncertainty NM'
Quantity ) Type or Units | Parameter | Specifications | Value | Units . uncertainty ) Comments | Service
Artifact value value Factor | Confidence ) matrix e
Method arelative Identifier
one?
In?:;&i?;ﬁéese” Fixed inductor, '?Jﬁc;ago Approved on
. : ' variable inductor, ge, 10 10 mH Frequency | 100 Hz, 1 kHz 200 | pH/MH 2 95% Yes 18 October 72
intermediate values inductance box comparison 2004
(>=1mHto1H) with standard
In?:;;i?;ieself Fixed inductor, '?Jﬁc;ago Approved on
. : ' variable inductor, ge 100 100 mH Frequency | 100 Hz, 1 kHz 200 | pH/MH 2 95% Yes 18 October 73
intermediate values inductance box comparison 2004
(>=1mHto1H) with standard
In?:;&i?acr?;eself Fixed inductor, '?Jcr:ic;ago Approved on
. ; ' variable inductor, g, 1 1 H Frequency | 100 Hz, 1 kHz 200 | pH/MH 2 95% Yes 18 October 74
intermediate values inductance box comparison 2004
(>=1mHto1H) with standard
Inductance: self Fixed inductor, '?Jcr:ic;ago Approved on
inductance, high variable inductor, ge 10 10 H Frequency | 100 Hz, 1 kHz 200 | pH/MH 2 95% Yes 18 October 75
. comparison
values (> 1 H) inductance box . 2004
with standard
'?Jcr:ic;ago Approved on
Inductance: meters LCR meter compagris’on 100 100 puH Frequency | 100 Hz, 1 kHz 200 | pH/MH 2 95% Yes 18 October 76
with standard 2004
/?Jcr:ic;ago Approved on
Inductance: meters LCR meter g, 1 1 mH Frequency | 100 Hz, 1 kHz 200 | pH/H 2 95% Yes 18 October 77
comparison 2004
with standard
/?Jcr:ic;ago Approved on
Inductance: meters LCR meter g, 10 10 mH Frequency | 100 Hz, 1 kHz 200 | pH/MH 2 95% Yes 18 October 78
comparison 2004
with standard
/?Jcr:ic;ago Approved on
Inductance: meters LCR meter g' ! 100 100 mH Frequency | 100 Hz, 1 kHz 200 | pH/H 2 95% Yes 18 October 79
comparison 2004
with standard
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Measurement
Calibration or Measurement Service Measurand Level or Range Conditions/Independent Expanded Uncertainty
Variable
Is the
. Instrument or Instrument Minimum | Maximum . e .| Coverage| Level of expanded Uncertainty NM'
Quantity ) Type or Units | Parameter | Specifications | Value | Units . uncertainty ) Comments | Service
Artifact value value Factor | Confidence ) matrix e
Method arelative Identifier
one?
'T)Cr:igago Approved on
Inductance: meters LCR meter ge, 1 1 H Frequency | 100 Hz, 1 kHz 200 | pH/MH 2 95% Yes 18 October 80
comparison 2004
with standard
/TJCr:iJago Approved on
Inductance: meters LCR meter ge, 10 10 H Frequency | 100 Hz, 1 kHz 200 | pH/MH 2 95% Yes 18 October 81
comparison
. 2004
with standard
AC/DC voltage Thermal converter
transfer: AC/DC with amplifier, AC/DC 25 to Approved on
transfer difference at | micropotentiometer, difference 10 200 mV Frequency | 10 Hz to 1 MHz 450 pvIv 2 95% Yes Matrix 1 18 October 82
low voltages (<= 0.5 AC/DC transfer 2004
V) standard
AC/DC voltage
transfer: AC/DC Thermal converter Approved on
transfer difference at (directly connected), A C/DC 0.6 2 \% Frequency | 10 Hz to 1 MHz 1010 puvIiv 2 95% Yes Matrix 1 18 October 83
: AC/DC transfer difference 110
medium voltages (0.5 standard 2004
Vio5V)
AC/DC voltage Thermal converter
transfer: AC/DC with range extender AC/DC Approved on
transfer difference at 9 ' . 6 1000 \% Frequency | 10 Hzto 1 MHz | 8to 77 | uv/V 2 95% Yes Matrix 1 18 October 84
- AC/DC transfer difference
higher voltages (> 5 2004
standard
V)
AC voltage up to Multifunction AC/DC Approved on
. ge up ; . 0.01 1000 \% Frequency | 10 Hz to 1 MHz | 8 to 450 pVv/V 2 95% Yes Matrix 2 18 October 85
1000 V: sources calibrator difference 2004
AC voltmeter, Approved on
AC voltage up to multimeter, AC/DC 0.01 1000 v | Frequency | 10 Hz to 1 MHz |8 to 450| pviv | 2 95% Yes Matrix3 | 18 October | 86
1000 V: meters multifunction transfer | difference 2004
standard
Multifunction Approved on
AC current up to 100 calibrator, AC/DC 0.0001 10 A | Frequency |10 Hz o 10kHZ| T | paa| 2 95% Yes Matrix 4 | 18 October | 87
A: source transconductance difference 304 2004
amplifier
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Calibration or Measurement Service Measurand Level or Range Conditions/Independent Expanded Uncertainty
Variable
Is the
. Instrument or Instrument Minimum | Maximum . e .| Coverage| Level of expanded Uncertainty NM'
Quantity ) Type or Units | Parameter | Specifications | Value | Units . uncertainty ) Comments | Service
Artifact value value Factor | Confidence ) matrix e
Method arelative Identifier
one?
Multimeter, ammeter, Approved on
AC curr?nt up to 100 multifunction transfer .AC/DC 0.0001 10 A Frequency |10 Hz to 10 kHz 710 HA/A 2 95% Yes Matrix 5 18 October 88
A: meter difference 304
standard 2004
AC power and POV(\)I\?vrefon:Z?erter’ Comparison Approved on
energy: single phase P ' . P 0.01 1200 W Frequency |40 Hz to 400 Hz 50 |pW/W 2 95% Yes 18 October 89
> wattmeter, energy | with standard
power (f <= 400 Hz) 2004
meter
Voltage 120V, 240 V
Current 05Ato5A
Power factor Otol
. . Comparison Approved on
DC high voltage: DC kilovolt source |with reference) 1 5 kv 76 uvIv 2 95% Yes 18 October 90
sources L
divider 2004
. . Comparison Approved on
DC high voltage: DC kilovolt source |with reference) 5 100 kv 40 puvIv 2 95% Yes 18 October 91
sources L
divider 2004
. . DC kilovoltmeter, Comparison Approved on
DC high voltage: dedicated set-up for |with reference 1 5 kv 76 puvIv 2 95% Yes 18 October 92
meters ) L
high voltage divider 2004
. . DC kilovoltmeter, Comparison Approved on
DC high voltage: dedicated set-up for |with reference 5 100 kv 40 puvIv 2 95% Yes 18 October 93
meters ) L
high voltage divider 2004
Comparison Approved on
AC high voltage: High voltage AC |with referencel 100 kv | Frequency 50 Hz 800 | pviv 2 95% Yes 18 October | 94
sources source ratio
2004
transformer
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Measurement
Calibration or Measurement Service Measurand Level or Range Conditions/Independent Expanded Uncertainty
Variable
Is the
. Instrument or Instrument Minimum | Maximum . e .| Coverage| Level of expanded Uncertainty NM'
Quantity ) Type or Units | Parameter | Specifications | Value | Units . uncertainty ) Comments | Service
Artifact value value Factor | Confidence ) matrix e
Method arelative Identifier
one?
AC high voltage
meter, dedicated set-| Comparison Approved on
AC high voltage: | up for high voltage |with referencel 100 kv | Frequency 50 Hz 800 |pvv| 2 95% Yes 18 October | 95
meters measurements ratio 2004
(resistive and transformer
capacitive dividers)
. Approved on
RF power: abso[ute Power meter and Pgwer meter 0.001 100 mw Frequency 100 kHz to 4.2 24 % 2 95% Yes 18 October 9%
power on coaxial source, type N with sensors GHz 2004
. Power meter and Approved on
RF power: abso!ute source, type N and 7 Pgwer meter 0.001 100 mw Frequency 10MHz to 18 3.5 % 2 95% Yes 18 October 97
power on coaxial with sensors GHz
mm 2004
. Approved on
RF power: abso[ute Power meter and Pgwer meter 0.0001 10 W Frequency 10 MHz to 18 4 % 2 95% Yes 18 October 98
power on coaxial source, type N with sensors GHz 2004
. Approved on
RF power: abso[ute Power meter and quer meter 0.001 100 mw Frequency 50 MHz to 26.5 5 % 2 95% Yes 18 October 99
power on coaxial source, 3.5 mm with sensors GHz 2004
DC Approved on
RF power: callbrgtlon Thermistor mounts, substltutlgn 0.9 1 Power level 1 mw 19 % 2 95% Yes 18 October 100
factor on coaxial type N (power splitter, 2004
system)
Frequenc 100 kHz to 300
q Y kHz
bC Approved on
RF power: cahbrguon Thermistor mounts, substltungn 0.9 1 Power level 1 mw 11 % 2 95% Yes 18 October 101
factor on coaxial type N (power splitter| 2004
system)
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Calibration and Measurement Capabilities

Electricity and Magnetism, Singapore, SPRING Singapore (Standards, Productivity and Innovation Board)

KE€DB

Measurement
Calibration or Measurement Service Measurand Level or Range Conditions/Independent Expanded Uncertainty
Variable
Is the
. Instrument or Instrument Minimum | Maximum . e .| Coverage| Level of expanded Uncertainty NM'
Quantity ) Type or Units | Parameter | Specifications | Value | Units . uncertainty ) Comments | Service
Artifact value value Factor | Confidence ) matrix e
Method arelative Identifier
one?
Frequenc 500 kHz to 100
quency MHz
DC Approved on
RF power: calibration| Power sensors, type | substitution PP
. . 0.9 1 Power level [1 mW to 10 mW 4 % 2 95% Yes 18 October 102
factor on coaxial N (power splitter, 2004
system)
Frequenc 100 kHz to 100
quency MHz
L . . Approved on
RF power: calibration | Thermistor mounts, bC 0.9 1 Power level | 10 mw 05 | % 2 95% Yes 18 October | 103
factor on coaxial type N substitution 2004
Frequenc 50 MHz to 18
quency GHz
DC Approved on
RF power: calibration| Power sensors, type | substitution PP
: . 0.9 1 Power level |1 mW to 10 mW 1 % 2 95% Yes 18 October 104
factor on coaxial N (power splitter| 2004
system)
Frequenc 50 MHz to 18
quency GHz
. . Thermistor mounts Approved on
RF power: callbrgtlon and power sensors, 7 D.C . 0.9 1 Power level |1 mW to 10 mW| 2.9 % 2 95% Yes 18 October 105
factor on coaxial substitution
mm 2004
Frequenc 10 MHz to 18
quency GHz
e . Approved on
RF power. calibration| Thermistor mounts, bC 0.9 1 Power level 1mw 2 % 2 95% Yes 18 October | 106
factor on coaxial 3.5mm substitution
2004
Frequenc 50 MHz to 26.5
quency GHz
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Calibration and Measurement Capabilities

Electricity and Magnetism, Singapore, SPRING Singapore (Standards, Productivity and Innovation Board)

KE€DB

Measurement
Calibration or Measurement Service Measurand Level or Range Conditions/Independent Expanded Uncertainty
Variable
Is the
. Instrument or Instrument Minimum | Maximum . e .| Coverage| Level of expanded Uncertainty NM'
Quantity ) Type or Units | Parameter | Specifications | Value | Units . uncertainty ) Comments | Service
Artifact value value Factor | Confidence ) matrix e
Method arelative Identifier
one?
bC Approved on
RF power: callbr{cmon Power sensors, 3.5 substltutlpn 0.9 1 Power level 1 mw 4 % 2 95% Yes 18 October 107
factor on coaxial mm (power splitter, 2004
system)
Frequenc 50 MHz to 26.5
quency GHz
R . Approved on
RF power: calibration | Thermistor mounts, bc 0.9 1 Power level 1 mw 3 | % 2 95% Yes 18 October | 108
factor on waveguide waveguide substitution 2004
Frequenc 8.2GHzto12.4
quency GHz
R . Approved on
RF power: calibration | Thermistor mounts, bc 0.9 1 Power level 1 mw 5 | % 2 95% Yes 18 October | 109
factor on waveguide waveguide substitution 2004
Frequenc 12.4 GHz to 18
quency GHz
Scattering Approved on
parameters: reflection| Passive device: type | Network 0 1 Frequency |5 Hz to 500 MHz| 0.03 2 95% No 18 October | 110
coefficient on coaxial: N analyzer 2004
magnitude
Angle -180 °to 180 °
Scattering Approved on
param_eters: reflect!or? Passive device: type Network 0 1 Frequency 0.045 GHz to 18 0015 2 95% No 18 October 111
coefficient on coaxial: N, 7mm analyzer GHz 2004
magnitude
Angle -180 °to 180 °
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Calibration and Measurement Capabilities

Electricity and Magnetism, Singapore, SPRING Singapore (Standards, Productivity and Innovation Board)

KE€DB

Measurement
Calibration or Measurement Service Measurand Level or Range Conditions/Independent Expanded Uncertainty
Variable
Is the
. Instrument or Instrument Minimum | Maximum . e .| Coverage| Level of expanded Uncertainty NM'
Quantity ) Type or Units | Parameter | Specifications | Value | Units . uncertainty ) Comments | Service
Artifact value value Factor | Confidence ) matrix e
Method arelative Identifier
one?

Scattering Approved on
parar_n_eters: reﬂectl_or? Passive device: 3.5 Network 0 1 Frequency 0.045 GHz to 0015 2 95% No 18 October 112
coefficient on coaxial: mm analyzer 26.5 GHz

. 2004
magnitude
Angle -180 ° to 180 °
Scattering
parameters: . . Approved on
transmition Passive device: type | Network 0.003 1 Frequency |5 Hz to 500 MHz| 0.023 2 95% Yes 18 October | 113
- . N analyzer
coefficient on coaxial: 2004
magnitude
Angle -180 ° to 180 °
Scattering
parameters: . . Approved on
transmition Passive device: type Network 0.003 1 Frequency 0.045 GHz o 18 0.023 2 95% Yes 18 October 114
_ . N, 7mm analyzer GHz
coefficient on coaxial: 2004
magnitude
Angle -180 ° to 180 °
Scattering
parameters: . . Approved on
transmition Passive device: 3.5 Network 0.003 1 Frequency 0.045 GHz to 0.072 2 95% Yes 18 October 115
_ . mm analyzer 26.5 GHz
coefficient on coaxial: 2004
magnitude
Angle -180 ° to 180 °
Signal and pulse Approved on
ch'aract.enstlcs: Function generator, Direct 0.005 30 9%THD | Frequency 10 Hz to 100 20 % 2 95% Yes 18 October 116
distortion and AC calibrator measurement kHz 2004
harmonic content
. Approved on
RF vo'ltage. RF/DC Thermal voltage Comparison 4 4 \% Frequency 200 kHz to 10 30 uvIv 2 95% Yes 18 October 117
difference converter MHz
2004
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Calibration and Measurement Capabilities

Electricity and Magnetism, Singapore, SPRING Singapore (Standards, Productivity and Innovation Board)

KE€DB

Measurement
Calibration or Measurement Service Measurand Level or Range Conditions/Independent Expanded Uncertainty
Variable
Is the
. Instrument or Instrument Minimum | Maximum . e .| Coverage| Level of expanded Uncertainty NM'
Quantity ) Type or Units | Parameter | Specifications | Value | Units . uncertainty ) Comments | Service
Artifact value value Factor | Confidence ) matrix e
Method arelative Identifier
one?
. Approved on
RF vo'ltage. RF/DC Thermal voltage Comparison 4 4 \% Frequency 20 MHz 10 100 2000 | pviv 2 95% Yes 18 October 118
difference converter MHz
2004
. Approved on
RF vo'ltage. RF/DC Thermal voltage Comparison 0.5 10 \% Frequency 800 kHz to 10 300 puvIv 2 95% Yes 18 October 119
difference converter MHz
2004
. Approved on
RF voltage: RF/DC | Thermal voltage | 1 oicon | 05 10 v | Frequency | 2OMH2 10200 | yo00 [ v | 2 95% Yes 18 October | 120
difference converter MHz 2004
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Calibration and Measurement Capabilities

Singapore, SPRING Singapore (Standards, Productivity and Innovation Board)
AC/DC voltage transfer uncertainty matrix: Matrix 1
Internal NMI service identifier: 82, 83 and 84

10 Hz to 20| 20 Hz to 40| 40 Hz to 20| 20 kHzto | 50 kHz to | 100 kHz to | 300 kHz to | 500 kHz to
Hz Hz kHz 50 kHz 100 kHz 300 kHz 500 kHz 1 MHz
10 mV 60 44 41 40 44 141 190 450
20 mV 60 44 41 40 44 141 190 450
60 mV 30 28 25 29 40 140 180 450
100 mV 30 28 25 29 40 140 180 450
200 mV 30 28 25 29 40 140 180 450
0.6V 16 10 10 12 15 35 54 110
1V 16 10 10 12 15 35 54 110
2V 16 10 10 12 15 35 54 110
6V 15 10 8 8 8 15 18 43
10V 15 10 8 8 8 15 18 43
19V/20V 15 10 8 8 8 15 18 43
60 V 13 8 10 14 25 29 - -
100 V 13 8 10 14 25 29 - -
200 V 13 8 10 14 25 29 - -
300 V - - 13 44 77 - - -
600 V - - 13 44 77 - - -
700 V - - 13 44 77 - - -
1000 V - - 13 44 77 - - -

The expanded uncertainties given in this table are expressed in pV/V.
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Calibration and Measurement Capabilities

Singapore, SPRING Singapore (Standards, Productivity and Innovation Board)
AC voltage (sources) uncertainty matrix: Matrix 2
Internal NMI service identifier: 85

10 Hz to 20| 20 Hz to 40| 40 Hz to 20| 20 kHzto | 50 kHz to | 100 kHz to | 300 kHz to | 500 kHz to
Hz Hz kHz 50 kHz 100 kHz 300 kHz 500 kHz 1 MHz
10 mV 60 44 41 40 44 141 190 450
20 mV 60 44 41 40 44 141 190 450
60 mV 30 28 25 29 40 140 180 450
100 mV 30 28 25 29 40 140 180 450
200 mV 30 28 25 29 40 140 180 450
0.6V 16 10 10 12 15 35 54 110
1V 16 10 10 12 15 35 54 110
2V 16 10 10 12 15 35 54 110
6V 15 10 8 8 8 15 18 43
10V 15 10 8 8 8 15 18 43
19V/20V 15 10 8 8 8 15 18 43
60 V 13 8 10 14 25 29 - -
100 V 13 8 10 14 25 29 - -
200 V 13 8 10 14 25 29 - -
300 V - - 13 44 77 - - -
600 V - - 13 44 77 - - -
700 V - - 13 44 77 - - -
1000 V - - 13 44 77 - - -

The expanded uncertainties given in this table are expressed in pV/V.
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Calibration and Measurement Capabilities

Singapore, SPRING Singapore (Standards, Productivity and Innovation Board)
AC voltage (meters) uncertainty matrix: Matrix 3
Internal NMI service identifier: 86

10 Hz to 20| 20 Hz to 40| 40 Hz to 20| 20 kHzto | 50 kHz to | 100 kHz to | 300 kHz to | 500 kHz to
Hz Hz kHz 50 kHz 100 kHz 300 kHz 500 kHz 1 MHz
10 mV 60 44 41 40 44 141 190 450
20 mV 60 44 41 40 44 141 190 450
60 mV 30 28 25 29 40 140 180 450
100 mV 30 28 25 29 40 140 180 450
200 mV 30 28 25 29 40 140 180 450
0.6V 16 10 10 12 15 35 54 110
1V 16 10 10 12 15 35 54 110
2V 16 10 10 12 15 35 54 110
6V 15 10 8 8 8 15 18 43
10V 15 10 8 8 8 15 18 43
19V/20V 15 10 8 8 8 15 18 43
60 V 13 8 10 14 25 29 - -
100 V 13 8 10 14 25 29 - -
200 V 13 8 10 14 25 29 - -
300 V - - 13 44 77 - - -
600 V - - 13 44 77 - - -
700 V - - 13 44 77 - - -
1000 V - - 13 44 77 - - -

The expanded uncertainties given in this table are expressed in pV/V.
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Calibration and Measurement Capabilities

Singapore, SPRING Singapore (Standards, Productivity and Innovation Board)

AC current (sources) uncertainty matrix: Matrix 4
Internal NMI service identifier: 87

10 Hz 20 Hz 40 Hz 1 kHz 5 kHz 10 kHz

0.1 mA 304 107 77 77 97 294
0.2 mA 304 107 77 77 97 294
1 mA 304 107 77 77 97 294
2 mA 304 107 77 77 97 294
10 mA 229 - 229 229 229 229
20 mA 229 - 229 229 229 229
100 mA 229 - 229 229 229 229
200 mA 229 - 229 229 229 229
1A - - 228 228 228 228
2A - - 228 228 228 228
10 A - - 250 250 250 250

The expanded uncertainties given in this table are expressed in pA/A.
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Calibration and Measurement Capabilities

Singapore, SPRING Singapore (Standards, Productivity and Innovation Board)

AC current (meters) uncertainty matrix: Matrix 5
Internal NMI service identifier; 88

10 Hz 20 Hz 40 Hz 1 kHz 5 kHz 10 kHz

0.1 mA 304 107 77 77 97 294
0.2 mA 304 107 77 77 97 294
1 mA 304 107 77 77 97 294
2 mA 304 107 77 77 97 294
10 mA 229 - 229 229 229 229
20 mA 229 - 229 229 229 229
100 mA 229 - 229 229 229 229
200 mA 229 - 229 229 229 229
1A - - 228 228 228 228
2A - - 228 228 228 228
10A - - 250 250 250 250

The expanded uncertainties given in this table are expressed in pA/A.
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