Calibration and Measurement Capabilities

Electricity and Magnetism, United States, NIST (National Institute of Standards and Technology)

Calibration or Measurement Service

Measurand Level or Range

Measurement
Conditions/Independent Variable

Expanded Uncertainty

KE€DB

The BIPM key comparison database, April 2015

Instrument . . . .
) Instrument Minimum | Maximum ) I . Coverage Level of Is the expanded | yncertainty Approval |NMI Service
Quantity or Artifact Type or value value Units Parameter Specifications value Units Factor Confidence | uncertainty a Matrix Comments date Identifier
Method relative one?
Automated 4-
Standard terminal Uncertainty expressed | Approved
. resistor, Cryogenic . N relative to the on 29
DC resistance Thomas type, Current 1 1 Q Maximum power 10 mw DC 0.018 uQ/Q 2 95% Yes international value of Ry | March 51100S
4 terminal Comparator 90, NOt the SI ohm 2007
bridge
Oil bath 25.000 °C + 0.003
temperature °C
Relative humidity (35+5) %
Ambient pressure|101.66 kPa * 4 kPa Reported as + 0.1 kPa
Standard Automated 4-
resistor, terminal Uncertainty expressed | Approved
. Evanohm Cryogenic . relative to the on 29
DC resistance type, four Current 100 100 Q Maximum power 10 mw DC 0.009 uQ/Q 2 95% Yes international value of R. |  March 51100S
terminal (oil | Comparator 90, NOt the SI ohm 2007
immersion) bridge
Oil bath 25.000 °C + 0.010
temperature °C
Relative humidity (35+5) %
Ambient pressure|101.66 kPa + 4 kPa Reported as * 0.1 kPa
Standard Automated 4-
resistor, terminal Uncertainty expressed | Approved
. Evanohm Cryogenic . relative to the on 29
DC resistance type, four Current 10 10 kQ Maximum voltage 1vDC 0.033 uQ/Q 2 95% Yes international value of Ry | March 51100S
terminal (oil | Comparator 90, NOt the SI ohm 2007
immersion) bridge
Oil bath 25.000 °C + 0.01
temperature °C
Relative humidity (35+5)%
Ambient pressure|101.66 kPa + 4 kPa Reported as + 0.1 kPa
Standard
Ere&st(;r, Automated 4-
vanonm terminal Uncertainty expressed | Approved
type, four- B .
DC resistance| terminal with |~ Y°9enc 10 10 ko [maxi It 1vDC 0.033 0/ 2 95% Y relative to the on29 1 51900s
resistance| terminal wi Current Q aximum voltage . u o es international value of R .| March
embedded
Comparator 90, NOt the SI ohm 2007
temperature :
. bridge
sensor (air
immersion)
AmbIENtair | 5 4 o¢ + 0,25 °C Reported as £ 0.05 °C
temperature
Relative humidity (35+5) %
Ambient pressure|101.66 kPa + 4 kPa Reported as + 0.1 kPa
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. . . Measurement .
Calibration or Measurement Service Measurand Level or Range Conditions/independent Variable Expanded Uncertainty
Instrument . . . .
) Instrument Minimum | Maximum ) I . Coverage Level of Is the expanded | yncertainty Approval |NMI Service
Quantity or Artifact Type or value value Units Parameter Specifications Value Units Factor Confidence uncertainty a Matrix Comments date Identifier
Method relative one?
reSFa Tgar:\i'r Automated 2-
) SIS r | terminal Uncertainty expressed Approved
immersion or ) .
DC resistance| oil immersion| ~ CY°9eNic 1 1 Mo  |Maximum voltage 1vDC 0.2 Q0 2 95% Ye relative to the on29 1 51900s
resis \I/vilre worusr|1d Current Ximum voltag : H ° S international value of R March
Comparator 90, NOt the SI ohm 2007
(Rosa and bridge
others) 9
- - " —
Ambient air 23.0°C + 0.5 °C Rgpgrted ast O'l. C for
temperature air immersion resistors
Oil bath 25.000 °C £ 0.01
temperature °C
Relative humidity (35+5) %
Ambient pressure|101.66 kPa + 4 kPa Reported as + 0.1 kPa
Standard Automated Uncertainty expressed | Approved
. resistor direct current . relative to the on 29
i 0, . .
DC resistance Thomas type,| comparator 1 1 Q Maximum power 10 mw DC 0.04 uQ/Q 2 95% Yes international value of R | March 51130C
4 terminal potentiometer 90, NOt the SI ohm 2007
Oil bath 25.000 °C + 0.003
temperature °C
Relative humidity (35+5 %
Ambient pressure|101.66 kPa + 4 kPa Reported as + 0.1 kPa
Standard
i Uncertainty expressed
DC resi Evanoh Warehe ateg 10 10 Maxi 10 mW DC 0.08 Q0 2 95% Y caive 0 he A’i’r;r%ed 51131C
resistance type, four alr)?idaws y kQ aximum power m . v o es international value of Ry |  March
terminal (oil e 90, NOt the SI ohm 2007
immersion)
Oil bath 25.000 °C +0.01
temperature °C
Relative humidity (35+5) %
Ambient pressure|101.66 kPa + 4 kPa Reported as * 0.1 kPa
Standard
resistor,
Evanohm f
Uncertainty expressed
type, four- Automated relativ)v; to Ft’he A%pnroz\ged
DC resistance| terminal with Wars_hawsky 10 10 kQ Maximum power 10 mW DC 0.08 nQ/Q 2 95% Yes international value of R . March 51131C
embedded bridge
90, NOt the S| ohm 2007
temperature
sensor (air
immersion)
Ambientair | 4 54 oc 4 g 25 ¢ Reported as * 0.05 °C
temperature
Relative humidity (35+5) %
Ambient pressure|101.66 kPa + 4 kPa Reported as + 0.1 kPa
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Calibration or Measurement Service

Measurand Level or Range

Measurement
Conditions/Independent Variable
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Instrument . . . .
) Instrument Minimum | Maximum ) I . Coverage Level of Is the expanded | yncertainty Approval |NMI Service
Quantity or Artifact Lye’zﬁc?c; value value Units Parameter Specifications Value Units Factor Confidence uncgrtainty a Matrix Comments date Identifier
relative one?
Standard
resistor, 4 | Automated DC Uncertainty expressed | Approved
. terminal, oil current . relative to the on 29
DC resistance immersion comparator 0.1 0.1 mQ Maximum power 10 mW DC 4 uQ/Q 2 95% Yes international value of R y. March 51132C
(Rosa and bridge 90, NOt the SI ohm 2007
others)
Oil bath 25.000 °C £ 0.01
temperature °C
Relative humidity <55%
Standard
resistor, 4 | Automated DC Uncertainty expressed | Approved
’ terminal, oil current . relative to the on 29
DC resistance immersion comparator 1 1 mQ Maximum power 10 mw DC 1.2 uQ/Q 2 95% Yes international value of R. | March 51133C
(Rosa and bridge 90, NOt the SI ohm 2007
others)
Oil bath 25.000 °C £ 0.01
temperature °C
Relative humidity <55%
Standard
resistor, 4 | Automated DC Uncertainty expressed | Approved
. terminal, oil current . relative to the on 29
DC resistance immersion comparator 10 10 mQ Maximum power 10 mw DC 0.8 uQ/Q 2 95% Yes international value of R y. March 51134C
(Rosa and bridge 90, NOt the SI ohm 2007
others)
Oil bath 25.000 °C £ 0.01
temperature °C
Relative humidity <55 %
Standard
resistor, 4 | Automated DC Uncertainty expressed | Approved
. terminal, oil current . relative to the on 29
DC resistance immersion comparator 100 100 mQ Maximum power 10 mw DC 0.5 uQ/Q 2 95% Yes international value of R. |  March 51135C
(Rosa and bridge 90, NOt the SI ohm 2007
others)
Oil bath 25.000 °C £ 0.01
temperature °C
Relative humidity <55%
Standard
resistor, 4 | Automated DC Uncertainty expressed | Approved
) terminal, air current ' relative to the on 29
DC resistance immersion or comparator 1 1 Q Maximum power 10 mw DC 0.3 uQ/Q 2 95% Yes international value of R. |  March 51136C
O'EI'?Z‘;";;'S” bridge «0, NOt the SI ohm 2007
others)
Ambient air 23.0°C + 0.5 °C Rgpprted ast O.l_"C for
temperature air immersion resistors
Oil bath 25.000 °C £ 0.01
temperature °C
Relative humidity <55 %
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Calibration or Measurement Service

Measurand Level or Range

Measurement
Conditions/Independent Variable

Expanded Uncertainty
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Instrument

) Instrument Minimum | Maximum ) I : Coverage Level of Is the expanded | yncertainty Approval |NMI Service
Quantity or Artifact Type or value value Units Parameter Specifications Value Units Factor Confidence uncertainty a Matrix Comments date Identifier
Method relative one?
Standard
treS|_stoIr, 4 Automated DC Uncertainty expressed | Approved
DC resi mmersionor| _current 10 10 Maxi 10 mW DC 03 Q0 2 95% Y relative to the on29 1 51937c
resistance :)r:?ri];?rrns::;;: comparator Q aximum power m . y o es international value of R .| March
(Rosa and bridge 90, NOt the SI ohm 2007
others)
Ambient air o o Reported as * 0.1 °C for
+
temperature 23.0°C+05°C air immersion resistors
Oil bath 25.000 °C £ 0.01
temperature °C
Relative humidity <55%
Standard
t;}zisgzlr ' ;r Automated DC Uncertainty expressed | Approved
DC resist i io current 100 100 Maxi 10 mW DC 0.2 /0 2 95% Y relative to the on 29 51138C
resistance gnr;qe;]s;cr);;: comparator Q aximum power m . y o es international value of R .|  March
(Rosa and bridge 90, NOt the SI ohm 2007
others)
Ambient air o o Reported as + 0.1 °C for
+
temperature 23.0°C+05°C air immersion resistors
Oil bath 25.000 °C + 0.01
temperature °C
Relative humidity <55%
Standard
resistor, 4 "
> Uncertainty expressed
terminal, air Automated relativ)zla to?h e A%r;roz\;ed
DC resistance|immersion or| unbalanced 1 1 kQ Maximum power 10 mW DC 0.2 uQ/Q 2 95% Yes international value of R March 51139C
oil immersion| bridge system “
90, NOt the SI ohm 2007
(Rosa and
others)
Ambient air N o Reported as + 0.1 °C for
temperature 23.0°C£05°C air immersion resistors
Oil bath 25.000 °C £ 0.01
temperature °C
Relative humidity <55 %
Standard
resistor, 4 .
) Uncertainty expressed
terminal, air Automated relativ)é to’ihe A%;;rc;\;ed
DC resistance|immersion or| unbalanced 10 10 kQ Maximum power 10 mW DC 0.2 nQ/Q 2 95% Yes international value of R March 51140C
oil immersion | bridge system b
90, NOt the SI ohm 2007
(Rosa and
others)
Ambient air o o Reported as + 0.1 °C for
+
temperature 23.0°C+05°C air immersion resistors
Oil bath 25.000 °C + 0.01
temperature °C
Relative humidity <55 %
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Electricity and Magnetism, United States, NIST (National Institute of Standards and Technology)

Calibration or Measurement Service

Measurand Level or Range

Measurement
Conditions/Independent Variable

Expanded Uncertainty

KE€DB

Instrument . . . .
) Instrument Minimum | Maximum ) I . Coverage Level of Is the expanded | yncertainty Approval |NMI Service
Quantity or Artifact Type or value value Units Parameter Specifications Value Units Factor Confidence uncertainty a Matrix Comments date Identifier
Method relative one?
ritjgg) a;rc:l Automated
> unbalanced Uncertainty expressed | Approved
terminal, air R ’
DC resistance| immersion or | P149€ System |4 100 k2 | Maximum power | 10 mw DC 0.8 Q0 2 95% Ye relative to the on29 1 g1941c
resis :)” imrrnsqlarsion of Automated Ximum pows . M 0 S international value of R, | March
Warshawsky 90, NOt the SI ohm 2007
(Rosa and bridae
others) 9
- - " —
Ambient air 23.0°C + 0.5 °C Rgpgrted ag + O'l. C for
temperature air immersion resistors
Oil bath 25.000 °C £ 0.01
temperature °C
Relative humidity <55%
2:‘23) ?ri Automated
N unbalanced Uncertainty expressed | Approved
DC resist b o | bridge system 1 1 Maxi 10 mW DC 08 /0 2 95% Y relative to the on 29 51142C
resistance |rT|1r‘T1er5|onl orl o Automated MQ aximum power m . y o es international value of R .|  March
ofl Immersion Warshawsky 90, NOt the SI ohm 2007
(Rosa and bridge
others) 9
Ambient air 23.0°C + 0.5 °C Rt_ep_orted as + 0.1_ C for
temperature air immersion resistors
Oil bath 25.000 °C + 0.01
temperature °C
Relative humidity <55%
Hermetically
S_ealed or Uncertainty expressed | Approved
DC resi W"e_mc/iouzd Active-arm 10 10 Vol 1Vto 500V 3 Q0 2 95% v relative to the on29 1 51943c
resistance| standar guarded bridge MQ oltage to u o es international value of Ry | March
resistor, 2
: X 90, NOt the SI ohm 2007
terminal, air
immersion
Air bath Measured in temperature-
4 o
temperature (23.020.1)°C controlled air bath
Relative humidity (35+5) %
Hermetically
§ealed or Uncertainty expressed | Approved
wire-wound . )
DC resist tandard | Actve-arm 100 100 MQ Volt 1Vt 1kV 5 00 2 95% Y relative to the on29 1 5945c
resistance)  standar guarded bridge oltage 0 H ° es international value of R March
resistor, 2
: X 90, NOt the SI ohm 2007
terminal, air
immersion
Air bath o Measured in temperature-
+
temperature (23.0£0.1)°C controlled air bath
Relative humidity (35+5) %
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Calibration or Measurement Service

Measurand Level or Range

Measurement
Conditions/Independent Variable

Expanded Uncertainty

KE€DB

Instrument . . . .
) Instrument Minimum | Maximum ) I . Coverage Level of Is the expanded | yncertainty Approval |NMI Service
Quantity or Artifact Type or value value Units Parameter Specifications Value Units Factor Confidence uncertainty a Matrix Comments date Identifier
Method relative one?
Hermetically
sealed
standard Uncertainty expressed | Approved
. resistor Active-arm relative to the on 29
) 0, . .
DC resistance guard guarded bridge 1 1 GQ Voltage 1Vto1lkv 10 uQ/Q 2 95% Yes international value of R. | March 51147C
conductors, 2 90, NOt the Sl ohm 2007
terminal, air
immersion
Air bath o Measured in temperature-
temperature (230x01)°C controlled air bath
Relative humidity (35+5) %
Hermetically
sealed
standard Uncertainty expressed | Approved
. resistor Active-arm relative to the on 29
) 0, . .
DC resistance guard guarded bridge 10 10 GQ Voltage 1Vto1lkv 20 uQ/Q 2 95% Yes international value of R y. March 51149C
conductors, 2 90, NOt the Sl ohm 2007
terminal, air
immersion
Air bath Measured in temperature-
4 °
temperature (23.0x0.1)°C controlled air bath
Relative humidity (35+5) %
Hermetically
sealed
standard Uncertainty expressed | Approved
. resistor Active-arm relative to the on 29
3 0, . .
DC resistance guard guarded bridge 100 100 GQ Voltage 10Vto1kV 50 uQ/Q 2 95% Yes international value of R. | March 51151C
conductors, 2 90, NOt the SI ohm 2007
terminal, air
immersion
Air bath Measured in temperature-
4 o
temperature (230201)°C controlled air bath
Relative humidity (35+5) %
Hermetically
sealed
standard Uncertainty expressed | Approved
. resistor Active-arm relative to the on 29
’ 0, . .
DC resistance guard guarded bridge 1 1 TOQ Voltage 10Vto1kV 100 uQ/Q 2 95% Yes international value of R. |  March 51153C
conductors, 2 90, NOt the S| ohm 2007
terminal, air
immersion
Air bath o Measured in temperature-
+
temperature (23.0£0.1)°C controlled air bath
Relative humidity (35+5) %
Standard Uncertainty expressed | Approved
. resistor, 2 Active-arm relative to the on 29
, 0, . .
DC resistance terminal, air | guarded bridge 10 10 MQ Voltage 1V to 500V 8 uQ/Q 2 95% Yes international value of R. | March 51143C
immersion 90, NOt the S| ohm 2007
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Calibration or Measurement Service

Measurand Level or Range

Measurement
Conditions/Independent Variable

Expanded Uncertainty

KE€DB

Instrument . . . .
) Instrument Minimum | Maximum ) I . Coverage Level of Is the expanded | yncertainty Approval |NMI Service
Quantity or Artifact Type or value value Units Parameter Specifications Value Units Factor Confidence uncertainty a Matrix Comments date Identifier
Method relative one?
Air bath o Measured in temperature-
temperature (23.0£0.1)°C controlled air bath
Relative humidity (35+5) %
Standard Uncertainty expressed | Approved
. resistor, 2 Active-arm relative to the on 29
« 0, . .
DC resistance terminal, air | guarded bridge 100 100 MQ Voltage 1Vtolkv 12 uQ/Q 2 95% Yes international value of R y. March 51145C
immersion 90, NOt the SI ohm 2007
Air bath o Measured in temperature-
temperature (230x01)°C controlled air bath
Relative humidity (35+5) %
Standard Uncertainty expressed | Approved
. resistor, 2 Active-arm relative to the on 29
i 0, . .
DC resistance terminal, air | guarded bridge 1 1 GQ Voltage 1VtolkVv 25 uQ/Q 2 95% Yes international value of R. |  March 51147C
immersion 90, NOt the Sl ohm 2007
Air bath o Measured in temperature-
+
temperature (23.0£0.1)°C controlled air bath
Relative humidity (35+5) %
Standard Uncertainty expressed | Approved
. resistor, 2 Active-arm o relative to the on 29
DC resistance terminal, air | guarded bridge 10 10 GQ Voltage 1Vto1lkv 50 uQ/Q 2 95% Yes international value of Ry | March 51149C
immersion 90, NOt the SI ohm 2007
Air bath o Measured in temperature-
+
temperature (23.020.1)°C controlled air bath
Relative humidity (35+5) %
Standard Uncertainty expressed | Approved
. resistor, 2 Active-arm relative to the on 29
i 0, . .
DC resistance terminal, air | guarded bridge 100 100 GQ Voltage 10Vto1kV 120 uQ/Q 2 95% Yes international value of R. | March 51151C
immersion 90, NOt the SI ohm 2007
Air bath o Measured in temperature-
temperature (23.0£0.1)°C controlled air bath
Relative humidity (35+5 %
Standard Uncertainty expressed | Approved
. resistor, 2 Active-arm N relative to the on 29
DC resistance terminal, air | guarded bridge 1 1 TO Voltage 10Vto1kV 250 uQ/Q 2 95% Yes international value of Ry | March 51153C
immersion 90, NOt the SI ohm 2007
Air bath o Measured in temperature-
+
temperature (23.0£0.1)°C controlled air bath
Relative humidity (35+5) %
Standard Uncertainty expressed
’ Automatic relative to the
N res_lstcl)r,h_él h current international value of R Approz\ged 51<1_6§§0th !
DC resistance ecrg:lr';il' a'g comparator 0.01 0.01 mQ Current, | 100 Ato 2 kADC | 20to 100 uQ/Q 2 95% Yes 90, NOt the S| ohm, given I\c;lr;rch 511_61 for I1 S
immersion or ra:”sgeitv:r:rt;er \{a!ues only defmg the 2007 300 A
oil immersion [¢] minimum and_ m_aX|mum
uncertainties
The BIPM key comparison database, April 2015 7166




Calibration and Measurement Capabilities

Electricity and Magnetism, United States, NIST (National Institute of Standards and Technology)

Calibration or Measurement Service

Measurand Level or Range

Measurement
Conditions/Independent Variable

Expanded Uncertainty

KE€DB

Instrument . . . .
) Instrument Minimum | Maximum ) I . Coverage Level of Is the expanded | yncertainty Approval |NMI Service
Quantity or Artifact Type or value value Units Parameter Specifications Value Units Factor Confidence uncertainty a Matrix Comments date Identifier
Method relative one?
Equilibrium device
Ambient air temperature (with
23.0°C+0.5°C attached thermocouple)
temperature ;
or air temperature
reported as + 0.5 °C
Qil temperature | 25.00 °C + 0.05 °C
Relative humidity <55 %
Uncertainty expressed
Standard ) }
. Automatic relative to the
¢ res_|stt|)r,h_4 h current international value of R Apprc;\;ed 51<1_6§§Ofg !
DC resistance| €™M MO parator 0.1 0.1 mo Current, | 10At01.2KADC | 20t050 | pQ/Q 2 95% Yes o0, N0t the Sl ohm, given | 2" = :
current, air bridae with | v define th March |51161 for | >
immersion or ran egextender v-a‘ues on yd e 'n? e 2007 300 A
oil immersion g minimum and maximum
uncertainties
Equilibrium device
Ambient air temperature (with
23.0°C+05°C attached thermocouple)
temperature ;
or air temperature
reported as + 0.5 °C
Oil temperature | 25.00 °C + 0.05 °C
Relative humidity <55%
Sta}ndard Automatic Uncertainty expressed | Approved |51160C for |
resistor, 4 current lative to th _ .
DC resistance|terminal, high| comparator 0.333 0.333 mQ Current, | 300 ADC 25 uQ/Q 2 95% Yes . reianve fo the on 29 <=300 A
, hi : t . . ) international value of Rx.| March |51161 for | >
current, air | bridge with not the SI ohm 2007 300 A
immersion | range extender %o
Equilibrium device
. . temperature (with
Ambient air 23.0°C+05°C attached thermocouple)
temperature ;
or air temperature
reported as + 0.5 °C
Qil temperature | 23.0°C +0.5°C
Relative humidity <55%
Uncertainty expressed
Standard ) }
) Automatic relative to the
¢ ;?T;S,ft?r’hfl h current international value of R Ap;:c;\;ed 51<1_6§(():szr. !
DC resistance|'€/Mnas N9 comparator 1 1 mQ Current, | 1.0At0400ADC | 10to 50 uQ/Q 2 95% Yes 90, NOt the SI ohm, given 0 - ’
current, air bridge with | v define th March ]51161 for | >
immersion or ran e%xtender v_a_ues on yd e lne_- the 2007 300 A
oil immersion g minimum and maximum
uncertainties
Equilibrium device
Ambient air temperature (with
23.0°C+0.5°C attached thermocouple)
temperature ;
or air temperature
reported as + 0.5 °C
Qil temperature | 25.00 °C + 0.05 °C
Relative humidity <55 %
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Calibration or Measurement Service

Measurand Level or Range

Measurement
Conditions/Independent Variable

Expanded Uncertainty

KE€DB

Instrument . . . .
) Instrument Minimum | Maximum ) I . Coverage Level of Is the expanded | yncertainty Approval |NMI Service
Quantity or Artifact Type or value value Units Parameter Specifications Value Units Factor Confidence uncertainty a Matrix Comments date Identifier
Method relative one?
Uncertainty expressed
Ste_lndard Automatic relative to the d
t res'ISt?rh'A h current international value of R . Apprc;\;e
DC resistance ecrm'r’;it 61'3 comparator 10 10 mQ Current 03At0120ADC| 7t025 | pQ/Q 2 95% Yes o0, NOt the SI ohm, given ,\‘;l’;mh 51160C
immersion or ras”sgeit\glr:zer v_al_ues onlyddeﬂne_ the 2007
oil immersion 9 minimum and maximum
uncertainties
Equilibrium device
. ) temperature (with
Ambient air 23.0°Cx05°C attached thermocouple)
temperature .
or air temperature
reported as + 0.5 °C
Qil temperature | 25.00 °C + 0.05 °C
Relative humidity <55%
Uncertainty expressed
Stelmdard Automatic relative to the g
¢ ;?T;Sil:nljr’hi‘l h current international value of R Ap;:c;\;e
DC resistance ecu"eit' ai? comparator 100 100 mo Current 01At015ADC | 4to25 | poQ 2 95% Yes «0, N0t the SI ohm, given &arch 51160C
immersion or ra:n:geitva\e"r:Zer \/_a!ues onlyddeﬂng the 2007
oil immersion 9 minimum and maximum
uncertainties
Equilibrium device
. : temperature (with
Ambient air 23.0°C+0.5°C attached thermocouple)
temperature -
or air temperature
reported as + 0.5 °C
Qil temperature | 25.00 °C + 0.05 °C
Relative humidity <55 %
Comparison
. Uncertainty expressed
DC vol szid-State gggﬁ:&g:ﬁg 1 10 v Load ircui 0.19 VIV 2 95% Y claive 0 he A%F:%Ed 53160C
voltage st(ar?g:rrt)is system using oa open circuit : H ° es international value of K ;. March
digital 90, NOt the SI volt 2007
microvoltmeter
Ambient 23.0°C+0.5°C
temperature
Relative humidity <55 %
Standard and
test voltage
i Uncertainty expressed
Saturated dlﬁerences Inty exp Approved
DC volt Weston) | Measuredwith |- g 1.018 v Load n circuit 015 VIV 2 95% Y relative (o the on29 | 53130c
voltage stesndzfdocélls digital ' ’ oa open circul ' H ° es international value of K ;. March
microvoltmeter 90, NOt the SI volt 2007
in redundent
design
Ambient 23.0°C +0.5°C
temperature
Relative humidity <55 %
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Electricity and Magnetism, United States, NIST (National Institute of Standards and Technology)

Calibration or Measurement Service

Measurand Level or Range

Measurement
Conditions/Independent Variable

Expanded Uncertainty

KE€DB

Instrument . . . .
) Instrument Minimum | Maximum ) I . Coverage Level of Is the expanded | yncertainty Approval |NMI Service
Quantity or Artifact Type or value value Units Parameter Specifications Value Units Factor Confidence uncertainty a Matrix Comments date Identifier
Method relative one?
Standard
capacitor, . <4at Ovenized, temperature | Approved
fused-silica Automatic endpoints monitor readings reported on 29
Capacitance : X Capacitance 10 10 pF Frequency 50 Hz to 20 kHz P UF/F 2 95% Yes Matrix 1 9s rep 52130C
dielectric, Bridge t0 0.22 at conductance not March
three- 9 1592 Hz measured 2007
terminal
Relative humidity <55 %
Laboratory | 53 ac 4 g5 9¢
temperature
Standard
capacitor, . <2at Ovenized, temperature | Approved
. fused-silica A“‘Oma“c endpoints . monitor readings reported| on 29
Capacitance : . Capacitance 100 100 pF Frequency 50 Hz to 20 kHz uF/F 2 95% Yes Matrix 1 52130C
dielectric, Bridge to 0.19 at conductance not March
three- g 1592 Hz measured 2007
terminal
Relative humidity <55 %
Laboratory | 53 6 oc 4 0.5 9¢
temperature
Standard Three-winding
capacitor, transformer Room temperature Approved
. nitrogen |bridge (Type 2), 100 Hz, 400 Hz, o ! on 29
Capacitance dielectric, 8-digit 10 10 pF Frequency 1000 Hz 6,5,4 UF/F 2 95% Yes conductance not March 52140C
X measured
three- capacitance 2007
terminal meter
Relative humidity <55 %
Laboratory 23°C +1°C
temperature
Standard Three-winding
capacitor, transformer Room temperature Approved
. nitrogen |bridge (Type 2), 100 Hz, 400 Hz, o ’ on 29
Capacitance dielectric, g-digit 100 100 pF Frequency 1000 Hz 6,54 uF/F 2 95% Yes conductance not March 52140C
- measured
three- capacitance 2007
terminal meter
Relative humidity <55 %
Laboratory 23°C+1°C
temperature
Standard Three-winding
capacitor, transformer Room temperature Approved
. nitrogen bridge (Type 2), 100 Hz, 400 Hz, o ! on 29
Capacitance dielectric, g-digit 1000 1000 pF Frequency 1000 Hz 6,5, 4 UF/F 2 95% Yes conductance not March 52140C
X measured
three- capacitance 2007
terminal meter
Relative humidity <55 %
Laboratory 23°C +1°C
temperature
Air dielectric, | Three-winding Room temperature, A%;;rc;\ged
Capacitance three- transformer 0.001 0.001 pF Frequency 400 Hz, 1000 Hz 2000 UF/F 2 95% Yes conductance not March 52160C
terminal bridge (Type 2) measured 2007
Relative humidity <55%
Laboratory 23°C+1°C
temperature
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Calibration or Measurement Service

Measurand Level or Range

Measurement
Conditions/Independent Variable

Expanded Uncertainty

KE€DB

Instrument . . . .
) Instrument Minimum | Maximum ) I . Coverage Level of Is the expanded | yncertainty Approval |NMI Service
Quantity or Artifact Type or value value Units Parameter Specifications Value Units Factor Confidence uncertainty a Matrix Comments date Identifier
Method relative one?
Air dielectric, | Three-winding Room temperature, A%p;]rc;\;ed
Capacitance three- transformer 0.01 0.01 pF Frequency 400 Hz, 1000 Hz 200 WUF/F 2 95% Yes conductance not March 52160C
terminal bridge (Type 2) measured 2007
Relative humidity <55 %
Laboratory 23°C +1°C
temperature
Air dielectric, | Three-winding Room temperature, A%;:c;\;ed
Capacitance three- transformer 0.1 1000 pF Frequency 400 Hz, 1000 Hz 100 UF/F 2 95% Yes conductance not March 52160C
terminal bridge (Type 2) measured 2007
Relative humidity <55 %
Laboratory 23°C+1°C
temperature
Air dielectric, | Three-winding Room temperature, A%r;r(;\;ed
Capacitance three- transformer 10000 10000 pF Frequency 400 Hz, 1000 Hz 150 uF/F 2 95% Yes conductance not March 52160C
terminal bridge (Type 2) measured 2007
Relative humidity <55%
Laboratory 23°C +1°C
temperature
Air dielectric, | Three-winding Room temperature, A%;:c;\;ed
Capacitance three- transformer 0.01 0.01 pF Frequency 100 Hz 1300 WUF/F 2 95% Yes conductance not March 52160C
terminal bridge (Type 2) measured 2007
Relative humidity <55%
Laboratory 23°C+1°C
temperature
Air dielectric, | Three-winding Room temperature, A%r;roz\;ed
Capacitance three- transformer 0.1 0.1 pF Frequency 100 Hz 230 uF/F 2 95% Yes conductance not March 52160C
terminal bridge (Type 2) measured 2007
Relative humidity <55 %
Laboratory 23°C +1°C
temperature
Air dielectric, | Three-winding Room temperature, A[;;:c;\;ed
Capacitance three- transformer 1 1000 pF Frequency 100 Hz 160 WUF/F 2 95% Yes conductance not March 52160C
terminal bridge (Type 2) measured 2007
Relative humidity <55%
Laboratory 23°C+1°C
temperature
Type 12,
Mica re;;]tl\éﬁéggo' Approved
Capacitance dielectric, digital 0.001 0.001 uF Frequency 0.1 kHz, 1 kHz, 10 120 uF/F 2 95% Yes Room temperature on 29 52170C
three- . kHz March
R impedance
terminal 2007
meter (used as
a comparator)
Relative humidity <55 %
Laboratory 23°C+1°C
temperature
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Calibration and Measurement Capabilities

Electricity and Magnetism, United States, NIST (National Institute of Standards and Technology)

Calibration or Measurement Service

Measurand Level or Range

Measurement
Conditions/Independent Variable

Expanded Uncertainty

KE€DB

Instrument

) Instrument Minimum | Maximum ) I . Coverage Level of Is the expanded | yncertainty Approval |NMI Service
Quantity or Artifact Type or value value Units Parameter Specifications Value Units Factor Confidence uncertainty a Matrix Comments date Identifier
Method relative one?
Type 12,
Mica reasrlr?]tné%ggo- Approved
Capacitance | dieleCUic, digital 0.002 0.02 WF Frequency | O-1KHZ 1kHZ 1001 450 WF/F 2 95% Yes Room temperature on 29 52170C
three- : kHz March
R impedance
terminal 2007
meter (used as
a comparator)
Relative humidity <55 %
Laboratory 23°C+1°C
temperature
Type 12,
Mica re;;]tnéﬁéggo- Approved
. dielectric S ! 0.1 kHz, 1 kHz, 10 | 100, 100 on 29
) ) ) \ ) .
Capacitance three- ) digital 0.05 0.05 uF Frequency Kbz 120 uF/F 2 95% Yes Room temperature March 52170C
. impedance
terminal 2007
meter (used as
a comparator)
Relative humidity <55%
Laboratory 23°C+1°C
temperature
Type 12,
Mica re;;:'gﬁéggo_ Approved
. dielectric . ! 0.1 kHz, 1 kHz, 10 | 100, 100 on 29
} ) ) \ ) o
Capacitance three- ) digital 0.1 0.1 uF Frequency Kbz 150 uF/F 2 95% Yes Room temperature March 52170C
. impedance
terminal 2007
meter (used as
a comparator)
Relative humidity <55%
Laboratory 23°C+1°C
temperature
Type 12,
Mica re;;:'gﬁéggo' Approved
. dielectric . ! 0.1 kHz, 1 kHz, 10 | 100, 100 on 29
} ) ) \ ) o
Capacitance three- ) digital 0.2 0.2 uF Frequency Kbz 250 uF/F 2 95% Yes Room temperature March 52170C
. impedance
terminal 2007
meter (used as
a comparator)
Relative humidity <55%
Laboratory 23°C+1°C
temperature
Type 12,
Mica re;;]tl\éﬁéggo' Approved
. dielectric . ! 0.1 kHz, 1 kHz, 10 | 100, 100 on 29
! ) ) \ ) o
Capacitance three- ) digital 0.5 0.5 uF Frequency KHz 500 uF/F 2 95% Yes Room temperature March 52170C
R impedance
terminal 2007
meter (used as
a comparator)
Relative humidity <55%
Laboratory 23°C+1°C
temperature
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Calibration and Measurement Capabilities

Electricity and Magnetism, United States, NIST (National Institute of Standards and Technology)

Calibration or Measurement Service

Measurand Level or Range

Measurement
Conditions/Independent Variable

Expanded Uncertainty

KE€DB

Instrument . . . .
) Instrument Minimum | Maximum ) I . Coverage Level of Is the expanded | yncertainty Approval |NMI Service
Quantity or Artifact Type or value value Units Parameter Specifications Value Units Factor Confidence uncertainty a Matrix Comments date Identifier
Method relative one?
Type 12,
Mica reS|st|ve_ ratio- Approved
dielectric arm bridge, on 29
Capacitance three- ’ digital 1 1 uF Frequency 100 Hz, 1000 Hz 120 UF/F 2 95% Yes Room temperature March 52170C
R impedance
terminal 2007
meter (used as
a comparator)
Relative humidity <55 %
Laboratory 23°C+1°C
temperature
Network
- . Approved
Air dielectric, analyzer, on 29
Capacitance | four-terminal | capacitance 1 1000 pF Frequency 1 kHz to 10 MHz |25 to 14000| pF/F 2 95% Yes Matrix 2 March 52110S
pair meter
(extrapolation) 2007
Relative humidity <55%
Laboratory 23°C+1°C Room temperature
temperature
Network Approved
Capacitance: | Air dielectric, analyzer, 251 29
dissipation | four-terminal | capacitance 0 0.1 rad Frequency 1 kHz to 10 MHz | 22 to 5700 prad 2 95% Yes Matrix 3 March 52110S
factor pair meter
) 2007
(extrapolation)
Capacitance 1 pF to 1000 pF
Relative humidity <55 %
Laboratory 23°C+1°C Room temperature
temperature
Ceramic | Scaling system Approved
Capacitance | , dietectric, using a 0.01 10 WF Frequency | 100 Hzto 100 kHz | 20t0 260 | uF/F 2 95% Yes Matrix 4 on 29 52110S
four-terminal | capacitance March
pair meter with IVD 2007
Relative humidity <55 %
Laboratory 23°C+1°C Room temperature
temperature
Capactarcs | Seric [ Seatrg e s
dissipation ! '9 0 0.1 rad Frequency 100 Hz to 100 kHz | 16 to 2400 prad 2 95% Yes Matrix 5 52110S
factor four-terminal | capacitance March
pair meter with IVD 2007
Capacitance 10 nF to 10 uF
Relative humidity <55 %
Laboratory 23°C+1°C Room temperature
temperature
in?ituac:g?rgir Realization with Henry derived from ohm A%pnroz\ged
Inductance core s}x— Maxwell-Wien 20 20 uH Frequency 100 Hz 5000 HH/H 2 95% Yes and farad using Maxwell- March 52180C
terminal bridge Wien bridge 2007
Relative humidity <55 %
Laboratory 23°C +1°C
temperature
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Calibration and Measurement Capabilities

Electricity and Magnetism, United States, NIST (National Institute of Standards and Technology)

Calibration or Measurement Service

Measurand Level or Range

Measurement
Conditions/Independent Variable

Expanded Uncertainty

KE€DB

Instrument . . . .
) Instrument Minimum | Maximum ) I . Coverage Level of Is the expanded | yncertainty Approval |NMI Service
Quantity or Artifact Type or value value Units Parameter Specifications Value Units Factor Confidence uncertainty a Matrix Comments date Identifier
Method relative one?
inituacrlg?rgir Realization with 400 Hz. 1 kHz. 10 Henry derived from ohm A%p;]rc;\;ed
Inductance : Maxwell-Wien 20 20 uH Frequency ! ’ 2000 UH/H 2 95% Yes and farad using Maxwell- 52180C
core, Six- bridge kHz Wien bridge March
terminal g 9 2007
Relative humidity <55 %
Laboratory 23°C +1°C
temperature
Standard Subst_|tut|on_ . Approved
inductor. air comparison with 100 Hz, 400 Hz. 1 Henry derived from ohm on 29
Inductance : working 20 50 uH Frequency ’ ’ 2000 UH/H 2 95% Yes and farad using Maxwell- 52180C
core, Six- kHz, 10 kHz : ; March
. standard of Wien bridge
terminal 2007
same value
Relative humidity <55%
Laboratory 23°C +1°C
temperature
Substitution
comparison with
in?ﬂtuacqg?rgir st;vr?ég::igof 100 Hz, 400 Hz, 1 Henry derived from ohm A%F:%ed
Inductance ’ 100 100 pH Frequency ’ ’ 1000 HH/H 2 95% Yes and farad using Maxwell- 52180C
core, three- | same value, kHz, 10 kHz Wien bridge March
terminal unknown in 2- 9 2007
terminal
configuration
Relative humidity <55 %
Laboratory 23°C+1°C
temperature
Substitution
comparison with
in?jtuacntg?rgir stfﬁég'ﬂjgof 100 Hz, 400 Hz, 1 Henry derived from ohm A%r:%ed
Inductance ’ 200 200 uH Frequency ’ ’ 500 UH/H 2 95% Yes and farad using Maxwell- 52180C
core, three- | same value, kHz, 10 kHz Wien bridge March
terminal unknown in 2- g 2007
terminal
configuration
Relative humidity <55%
Laboratory 23°C +1°C
temperature
Substitution
comparison with
in?ituacr:g?rgir st\;v:éls:zigof 100 Hz, 400 Hz Henry derived from ohm A%‘:%ed
Inductance ! 500 500 uH Frequency ! ’ 200 UH/H 2 95% Yes and farad using Maxwell- 52180C
core, three- same value, 1000 Hz Wien bridge March
terminal unknown in 2- 9 2007
terminal
configuration
Relative humidity <55%
Laboratory 23°C+1°C
temperature
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Calibration and Measurement Capabilities

Electricity and Magnetism, United States, NIST (National Institute of Standards and Technology)

Calibration or Measurement Service

Measurand Level or Range

Measurement
Conditions/Independent Variable

Expanded Uncertainty

KE€DB

Instrument . . . .
) Instrument Minimum | Maximum ) I . Coverage Level of Is the expanded | yncertainty Approval |NMI Service
Quantity or Artifact Lye’zﬁc?c; value value Units Parameter Specifications value Units Factor Confidence | uncertaintya Matrix Comments date Identifier
relative one?
Substitution
comparison with
. Standard. working Henry derived from ohm Approved
Inductance | ductor. air | - standard of 500 500 pH Frequency 10 kHz 500 WHH 2 95% Yes and farad using Maxwell- | °" 2% 5p180¢
core, three- same value, Wien bridge March
terminal unknown in 2- 2007
terminal
configuration
Relative humidity <55%
Laboratory 23°C +1°C
temperature
Substitution
comparison with
in?ﬂtuacqg?rgir st;vr?ég::igof 100 Hz, 400 Hz Henry derived from ohm A%F:%ed
Inductance ’ 1 500 mH Frequency . ' 200 HH/H 2 95% Yes and farad using Maxwell- 52180C
core, three- | same value, 1000 Hz Wien bridge March
terminal unknown in 2- 2007
terminal
configuration
Relative humidity <55 %
Laboratory 23°C+1°C
temperature
Substitution
comparison with
. StandardA working Henry derived from ohm Approved
inductor, air standard of : on 29
Inductance 1 100 mH Frequency 10 kHz 500 UH/H 2 95% Yes and farad using Maxwell- 52180C
core, three- | same value, Wien bridge March
terminal unknown in 2- 2007
terminal
configuration
Relative humidity <55 %
Laboratory 23°C +1°C
temperature
Substitution
comparison with
Inductance ’ 1 2 H Frequency 1 kHz 500 HH/H 2 95% Yes and farad using Maxwell- 52180C
core, three- | same value, Wien bridge March
terminal unknown in 2- 2007
terminal
configuration
Relative humidity <55%
Laboratory 23°C+1°C
temperature
Substitution
comparison with
in?ituac:g?rgir st\a,lvr?él::rrligof Henry derived from ohm A%F::()Z\ged
Inductance ! 5 5 H Frequency 100 Hz 200 HH/H 2 95% Yes and farad using Maxwell- 52180C
core, three- | same value, Wien bridge March
terminal unknown in 2- 2007
terminal
configuration
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Calibration and Measurement Capabilities

Electricity and Magnetism, United States, NIST (National Institute of Standards and Technology)

KE€DB

. . . Measurement .
Calibration or Measurement Service Measurand Level or Range Conditions/independent Variable Expanded Uncertainty
Instrument . . . .
) Instrument Minimum | Maximum ) I . Coverage Level of Is the expanded | yncertainty Approval |NMI Service
Quantity or Artifact Type or value value Units Parameter Specifications Value Units Factor Confidence uncertainty a Matrix Comments date Identifier
Method relative one?
Relative humidity <55 %
Laboratory 23°C +1°C
temperature
Substitution
comparison with
in?!Lacqg?rgir st\;vr?g:rr::igof Henry derived from ohm A%;;roz\;ed
Inductance ! 5 5 H Frequency 400 Hz 500 UH/H 2 95% Yes and farad using Maxwell- 52180C
core, three- | same value, Wien bridge March
terminal unknown in 2- 9 2007
terminal
configuration
Relative humidity <55 %
Laboratory 23°C+1°C
temperature
Substitution
comparison with
Inductance ' 5 5 H Frequency 1 kHz 1000 UH/H 2 95% Yes and farad using Maxwell- 52180C
core, three- | same value, Wien bridge March
terminal unknown in 2- g 2007
terminal
configuration
Relative humidity <55 %
Laboratory 23°C +1°C
temperature
Substitution
comparison with
_ Standard_ working Henry derived from chm Approved
inductor, air standard of : on 29
Inductance 10 10 H Frequency 100 Hz 200 HH/H 2 95% Yes and farad using Maxwell- 52180C
core, three- | same value, Wien bridge March
terminal unknown in 2- 9 2007
terminal
configuration
Relative humidity <55%
Laboratory 23°C+1°C
temperature
Substitution
comparison with
_ Standard_ working Henry derived from ohm Approved
inductor, air standard of ! on 29
Inductance 10 10 H Frequency 400 Hz 1000 HH/H 2 95% Yes and farad using Maxwell- 52180C
core, three- | same value, Wien bridge March
terminal unknown in 2- g 2007
terminal
configuration
Relative humidity <55%
Laboratory 23°C +1°C
temperature
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Calibration and Measurement Capabilities
Electricity and Magnetism, United States, NIST (National Institute of Standards and Technology)

KE€DB

. . . Measurement .
Calibration or Measurement Service Measurand Level or Range Conditions/independent Variable Expanded Uncertainty
Instrument . . . .
) Instrument Minimum | Maximum ) I . Coverage Level of Is the expanded | yncertainty Approval |NMI Service
Quantity or Artifact Type or value value Units Parameter Specifications Value Units Factor Confidence uncertainty a Matrix Comments date Identifier
Method relative one?
Substitution
comparison with
Inductance ! 10 10 H Frequency 1 kHz 2000 UH/H 2 95% Yes and farad using Maxwell- 52180C
core, three- same value, Wien bridge March
terminal unknown in 2- 9 2007
terminal
configuration
Relative humidity <55%
Laboratory 23°C +1°C
temperature
Thermal
transfer
AC-DC standard Approved
transfer based on Measurement on 29
difference at single of standard 2 2 1\ Frequency 10 Hz to 50 kHz 270 pvIv 2 95% Yes March 53350C
thermocouple signal
low voltages | . ; 2007
junction or
solid-state
sensor
Ambient 215°C+15°C
temperature
Relative humidity <55 %
Thermal
transfer
AC-DC standard Approved
transfer based on Measurement on 29
difference at single of standard 2 2 mvV Frequency 200 kHz 400 pvIiv 2 95% Yes March 53350C
thermocouple signal
low voltages | . ) 2007
junction or
solid-state
sensor
Ambient 21.5°C +15°C
temperature
Relative humidity <55 %
Thermal
transfer
AC-DC standard Approved
transfer based on Measurement on 29
difference at single of standard 2 2 mV Frequency 1 MHz 670 puvIiv 2 95% Yes March 53350C
thermocouple signal
low voltages | . . 2007
junction or
solid-state
sensor
Ambient 21.5°C +15°C
temperature
Relative humidity <55 %
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Calibration and Measurement Capabilities
Electricity and Magnetism, United States, NIST (National Institute of Standards and Technology)

Expanded Uncertainty

KE€DB

. . . Measurement
Calibration or Measurement Service Measurand Level or Range Conditions/independent Variable
Quantity Instrument In;;r;:woernt Minimum | Maximum Parameter Specifications value Units Coverage Level of Is the expanded Uncertainty Comments Approval |NMI Service
or Artifact Method value value Factor Confidence uncgrtamty a Matrix date Identifier
relative one?
Thermal
transfer
standard
tl:\ ;{3; based on Measurement Ap;p;]rc;\;ed
difference at single of st.andard 10 20 Frequency 10 Hz 70 puvIv 2 95% Yes March 53350C
low voltages th_erchouple signal 2007
junction or
solid-state
sensor
Ambient 21.5°C +1.5°C
temperature
Relative humidity <55 %
Thermal
transfer
standard
tﬁ;ffgr ba§ed on Measurement A%r;r(;\;ed
difference at single of st‘andard 10 20 Frequency 50 Hz to 20 kHz 50 uVvIvV 2 95% Yes March 53350C
low voltages therchouple signal 2007
junction or
solid-state
sensor
Ambient 21.5°C +1.5°C
temperature
Relative humidity <55 %
Thermal
transfer
standard
t?;ffgr baged on Measurement A%r;roz\;ed
difference at single of stAandard 10 20 Frequency 50 kHz 70 uvIv 2 95% Yes March 53350C
low voltages therchouple signal 2007
junction or
solid-state
sensor
Ambient 21.5°C +1.5°C
temperature
Relative humidity <55%
Thermal
transfer
standard
t?a(l:r;;gr ba§ed on Measurement A%pnroz\ged
difference at single of st_andard 10 20 Frequency 200 kHz 170 Y% 95% Yes March 53350C
low voltages th}archouple signal 2007
junction or
solid-state
sensor
Ambient 21.5°C+15°C
temperature
Relative humidity <55 %
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Calibration and Measurement Capabilities
Electricity and Magnetism, United States, NIST (National Institute of Standards and Technology)

KE€DB

. . . Measurement .
Calibration or Measurement Service Measurand Level or Range Conditions/independent Variable Expanded Uncertainty
Quantit Instrument In_ls:trugwoernt Minimum | Maximum Parameter Specifications value Units Coverage Level of Is the expanded Uncertainty Comments Approval |NMI Service
y or Artifact yp value value P Factor Confidence uncertainty a Matrix date Identifier
Method relative one?
Thermal
transfer
AC-DC standard Approved
transfer based on Measurement on 29
difference at single of standard 10 20 Frequency 1 MHz 335 puvIv 2 95% Yes March 53350C
low voltages thermocouple signal 2007
9 junction or
solid-state
sensor
Ambient 21.5°C +1.5°C
temperature
Relative humidity <55 %
Thermal
transfer
AC-DC standard Approved
transfer based on Measurement on 29
difference at single of standard 50 50 Frequency 10 Hz 40 % 2 95% Yes March 53350C
low voltages thermocouple signal 2007
9 junction or
solid-state
sensor
Ambient 21.5°C +1.5°C
temperature
Relative humidity <55 %
Thermal
transfer
AC-DC standard Approved
transfer based on Measurement on 29
difference at single of standard 50 50 Frequency 50 Hz to 20 kHz 30 uvIv 2 95% Yes March 53350C
low voltages thermocouple signal 2007
9 junction or
solid-state
sensor
Ambient 21.5°C +1.5°C
temperature
Relative humidity <55%
Thermal
transfer
AC-DC standard Approved
transfer based on Measurement on 29
difference at single of standard 50 50 Frequency 50 kHz 35 Y% 95% Yes March 53350C
low voltages thermocouple signal 2007
9 junction or
solid-state
sensor
Ambient 21.5°C+15°C
temperature
Relative humidity <55 %
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Electricity and Magnetism, United States, NIST (National Institute of Standards and Technology)

KE€DB

. . . Measurement .
Calibration or Measurement Service Measurand Level or Range Conditions/independent Variable Expanded Uncertainty
Instrument . . . .
) Instrument Minimum | Maximum ) I . Coverage Level of Is the expanded | yncertainty Approval |NMI Service
Quantity or Artifact Type or value value Units Parameter Specifications Value Units Factor Confidence uncertainty a Matrix Comments date Identifier
Method relative one?
Thermal
transfer
AC-DC standard Approved
transfer based on Measurement on 29
difference at single of standard 50 50 Frequency 200 kHz 100 puvIv 2 95% Yes March 53350C
low voltages thermocouple signal 2007
9 junction or
solid-state
sensor
Ambient 21.5°C +1.5°C
temperature
Relative humidity <55 %
Thermal
transfer
AC-DC standard Approved
transfer based on Measurement on 29
difference at single of standard 50 50 Frequency 1 MHz 270 % 2 95% Yes March 53350C
low voltages thermocouple signal 2007
9 junction or
solid-state
sensor
Ambient 21.5°C +1.5°C
temperature
Relative humidity <55 %
Thermal
transfer
AC-DC standard Approved
transfer based on Measurement on 29
difference at single of standard 100 200 Frequency 10 Hz 30 uvIv 2 95% Yes March 53350C
low voltages thermocouple signal 2007
9 junction or
solid-state
sensor
Ambient 21.5°C +1.5°C
temperature
Relative humidity <55%
Thermal
transfer
AC-DC standard Approved
transfer based on Measurement on 29
difference at single of standard 100 200 Frequency 50 Hz to 20 kHz 15 Y% 95% Yes March 53350C
low voltages thermocouple signal 2007
9 junction or
solid-state
sensor
Ambient 21.5°C+15°C
temperature
Relative humidity <55 %
20/66

The BIPM key comparison database, April 2015



Calibration and Measurement Capabilities

Electricity and Magnetism, United States, NIST (National Institute of Standards and Technology)

KE€DB

The BIPM key comparison database, April 2015

. . . Measurement .
Calibration or Measurement Service Measurand Level or Range Conditions/independent Variable Expanded Uncertainty
Instrument . . . .
) Instrument Minimum | Maximum ) I . Coverage Level of Is the expanded | yncertainty Approval |NMI Service
Quantity or Artifact Type or value value Units Parameter Specifications Value Units Factor Confidence uncertainty a Matrix Comments date Identifier
Method relative one?
Thermal
transfer
AC-DC standard Approved
transfer based on Measurement on 29
. single of standard 100 200 mV Frequency 50 kHz 20 puvIv 2 95% Yes 53350C
difference at . March
thermocouple signal
low voltages | . - 2007
junction or
solid-state
sensor
Ambient 21.5°C +1.5°C
temperature
Relative humidity <55 %
Thermal
transfer
standard
AC-DC based on Approved
transfer single Measurement on 29
. . / of standard 100 200 mvV Frequency 200 kHz 55 uviv 2 95% Yes 53350C
difference at junction sianal March
low voltages thermal 9 2007
converter or
solid-state
sensor
Ambient 21.5°C +15°C
temperature
Relative humidity <55 %
AC-DC Multijunction Standards used are Approved
transfer thermal Direct 1 10 v Frequency | 30 Hzto 10 kHz 08 WV 2 95% Yes planar MJTC upto 3V | on 29 53350C
difference voltage comparison and wire MJTC devices March
converter up to 10 V 2007
Ambient 21.5°C +1.5°C
temperature
Relative humidity <55 %
Thermal
transfer
scoc | g | it
transfer ) : 0.3 1000 \Y Frequency 10 Hz to 100 kHz 3to 100 pvIiv 2 95% Yes Matrix 6 53350C
. single comparison March
difference . .
junction 2007
thermal
converter
Ambient 21.5°C +15°C
temperature
Relative humidity <55 %
Thermal
sooc | T | oo
transfer : 0.3 1000 \Y Frequency 10 Hz to 100 kHz 3to 100 puvIiv 2 95% Yes Matrix 7 53350C
difference based on comparison March
solid-state 2007
sensor
Ambient 21.5°C+15°C
temperature
Relative humidity <55 %
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KE€DB

. . . Measurement .
Calibration or Measurement Service Measurand Level or Range Conditions/independent Variable Expanded Uncertainty
Instrument . . . .
) Instrument Minimum | Maximum ) I . Coverage Level of Is the expanded | yncertainty Approval |NMI Service
Quantity or Artifact Type or value value Units Parameter Specifications Value Units Factor Confidence uncertainty a Matrix Comments date Identifier
Method relative one?
Multirange
thermal
sooc | L | oo
transfer : 1 1000 \% Frequency 10 Hz to 100 kHz 4 to 100 puvIv 2 95% Yes Matrix 8 53350C
. based on comparison March
difference }
single 2007
junction
thermocouple
Ambient 21.5°C+15°C
temperature
Relative humidity <55 %
Thermal
transfer Approved
AC-DC standard Direct %‘:1 29
transfer based on : 0.3 100 \Y Frequency 200 kHzto 1 MHz | 17to 75 pvIv 2 95% Yes Matrix 9 53350C
) ) comparison March
difference single
2007
thermocouple
junction
Ambient 21.5°C +1.5°C
temperature
Relative humidity <55%
Thermal
AC-DC sttr:g(si;erzi Direct A%F:Z\;Ed
transfer X 0.3 100 Frequency 200 kHz to 1 MHz | 17 to 170 % 2 95% Yes Matrix 10 53350C
difference based on comparison March
solid-state 2007
sensor
Ambient 21.5°C +15°C
temperature
Relative humidity <55 %
Multirange
thermal
AC-DC sttr::(j;erg Direct A%F:Z\;Ed
transfer X 0.3 100 \Y Frequency 200 kHz to 1 MHz | 17 to 100 uvIv 2 95% Yes Matrix 11 53350C
. based on comparison March
difference ;
single 2007
thermocouple
junction
Ambient 21.5°C+15°C
temperature
Relative humidity <55 %
Current
acoc | U e on2s
difference : 0.001 20 A Frequency 10 Hz to 100 kHz | 11 to 168 HA/A 2 95% Yes Matrix 12 53350C
(current) thermoeleme [ comparison March
nt 2007
combination
Ambient 21.5°C +15°C
temperature
Relative humidity <55 %
22/66

The BIPM key comparison database, April 2015
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Electricity and Magnetism, United States, NIST (National Institute of Standards and Technology)

Calibration or Measurement Service

Measurand Level or Range

Measurement
Conditions/Independent Variable

Expanded Uncertainty

KE€DB

Instrument . . . .
) Instrument Minimum | Maximum ) I . Coverage Level of Is the expanded | yncertainty Approval |NMI Service
Quantity or Artifact Lye’zﬁc?c; value value Units Parameter Specifications Value Units Factor Confidence uncgrtainty a Matrix Comments date Identifier
relative one?
Current
AC-DC com;erter, or _ Approved
difference shunt / D|re<;t 30 100 A Frequency 1kHz to 30 kHz | 202 to 499 HA/A 2 95% Yes Matrix 13 on 29 53350C
(current) thermoeleme [ comparison March
nt 2007
combination
Ambient 21.5°C+15°C
temperature
Relative humidity <55%
AC power and
energy: single Approved
phase |yt meters | Comparison 0 60000 w Frequency 50 Hz to 400 Hz 35 HW/VA 2 95% Yes on 29 56200C
(frequency <= March
400 Hz), 2007
active power
Applied voltage 60 V to 600 V
Current 0.1 Ato 100 A
Power factor any
Ambient 23°C +1°C
temperature
Relative humidity <55%
AC power and
ener;]géssgngle Approved
(frequency <=| VAR meters | Comparison 0 60000 var Frequency 50 Hz to 400 Hz 45 pvar/VA 2 95% Yes &gii 56200C
400 H2), 2007
reactive
power
Applied voltage 60 V to 600 V
Current 0.1 Ato 100 A
Power factor any
Ambient 23°C +1°C
temperature
Relative humidity <55 %
AC power and
energy: single Approved
phase ) on 29
Watt meters | Comparison 0 2400 w Frequency 400 Hz to 3000 Hz 100 UW/VA 2 95% Yes 56200C
(frequency > March
400 Hz), 2007
active power
Applied voltage 60 V to 240 V
Current 0.1At010A
Power factor any
Ambient 23°C +1°C
temperature
Relative humidity <55 %
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Calibration or Measurement Service

Measurand Level or Range

Measurement
Conditions/Independent Variable

Expanded Uncertainty

KE€DB

Instrument . . . .
) Instrument Minimum | Maximum ) I . Coverage Level of Is the expanded | yncertainty Approval |NMI Service
Quantity or Artifact Lye’zﬁc?c; value value Units Parameter Specifications Value Units Factor Confidence uncgrtainty a Matrix Comments date Identifier
relative one?
AC power and
ener;;gé;ngle Approved
(frequency > | VAR meters | Comparison 0 2400 var Frequency 400 Hz to 3000 Hz 110 pvar/VA 2 95% Yes hcjlr;rzc?w 56200C
400 Hz),
. 2007
reactive
power
Applied voltage 60 V to 240 V
Current 0.1At010A
Power factor any
Ambient 23°C+1°C
temperature
Relative humidity <55%
AC power and
energy: single Approved
phase | Watthour | o0 icon 0 3600000 J Frequency 50 Hz to 400 Hz 35 HI/VAS 2 95% Yes on 29 56200C
(frequency <= meters March
400 Hz), 2007
active energy
Applied voltage 60 V to 600 V
Current 0.1Ato100 A
Power factor any
Ambient 23°C+1°C
temperature
Relative humidity <55 %
Measuring time 60 s
AC power and
ener;;géssgngle Approved
(frequency <= VAR-hour Comparison 0 3600000 vars Frequency 50 Hz to 400 Hz 45 uvarsiVA 2 95% Yes on 29 56200C
400 H2), meters s March
. 2007
reactive
energy
Applied voltage 60 V to 600 V
Current 0.1 Ato 100 A
Power factor any
Ambient 23°C+1°C
temperature
Relative humidity <55 %
Measuring time 60 s
AC power and
energy: single Approved
phase Watthour | oarison 0 144000 J Frequency | 400 Hzto 3000 Hz| 100 WI/VAS 2 95% Yes on 29 56200C
(frequency > meters March
400 Hz), 2007
active energy
Applied voltage 60 V to 240 V
Current 0.1At010A
Power factor any
Ambient 23°C +1°C
temperature
Relative humidity <55 %
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Calibration and Measurement Capabilities

Electricity and Magnetism, United States, NIST (National Institute of Standards and Technology)

Calibration or Measurement Service

Measurand Level or Range

Measurement
Conditions/Independent Variable

Expanded Uncertainty

KE€DB

Instrument . . . .
) Instrument Minimum | Maximum ) I . Coverage Level of Is the expanded | yncertainty Approval |NMI Service
Quantity or Artifact Type or value value Units Parameter Specifications Value Units Factor Confidence uncertainty a Matrix Comments date Identifier
Method relative one?
Measuring time 60 s
AC power and
energy: single Approved
phase )
(frequency > VAR-hour Comparison 0 144000 vars Frequency 400 Hz to 3000 Hz 110 uvars/VA 2 95% Yes on 29 56200C
meters S March
400 Hz), 2007
reactive
energy
Applied voltage 60 Vto 240 V
Current 0.1At010A
Power factor any
Ambient 23°C +1°C
temperature
Relative humidity <55 %
Measuring time 60 s
Phase: Phase Uncertainties apply to A%;:c;\;ed
) Comparison 0 2m rad Frequency range 2 Hz to 5 kHz 0.17 mrad 2 95% No signals of equal 55120C
sources generators ) March
magnitude 2007
Ambient 23°C+15°C
temperature
Relative humidity <55%
Phase: Phase Uncertainties apply to A%r;roz\;ed
: Comparison 0 2m rad Frequency range 2 Hzto 5 kHz 0.17 mrad 2 95% No signals of equal 55120C
meters meters ; March
magnitude 2007
Ambient 23°C+15°C
temperature
Relative humidity <55 %
Phase: Phase Uncertainties apply to A[;;:c;\;ed
) Comparison 0 2m rad Frequency range | 5 kHz to 50 kHz 0.7 mrad 2 95% No signals of equal 55120C
sources generators . March
magnitude 2007
Ambient 23°C+1.5°C
temperature
Relative humidity <55%
Phase: Phase Uncertainties apply to A%r;roz\;ed
: Comparison 0 2m rad Frequency range | 5 kHz to 50 kHz 0.7 mrad 2 95% No signals of equal 55120C
meters meters : March
magnitude 2007
Ambient 23°C+15°C
temperature
Relative humidity <55 %
Phase between two A%;;rc;\;ed
Phase VOR meters | Comparison 0 2m rad Carrier frequency 9.996 kHz 0.26 mrad 2 95% No modulation signals March 55120C
measured 2007
FM signal 30 Hz
frequency
AM signal 30 Hz
frequency
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Calibration and Measurement Capabilities

Electricity and Magnetism, United States, NIST (National Institute of Standards and Technology)

Calibration or Measurement Service

Measurand Level or Range

Measurement
Conditions/Independent Variable

Expanded Uncertainty

KE€DB

Instrument

) Instrument Minimum | Maximum ) I . Coverage Level of Is the expanded | yncertainty Approval |NMI Service
Quantity or Artifact Type or value value Units Parameter Specifications value Units Factor Confidence | uncertainty a Matrix Comments date Identifier
Method relative one?
Ambient 23°C+15°C
temperature
Relative humidity <55 %
Inductive
voltage
r/;ticovrc:;?fe dividers: in- Bridge 100 Hz, 400 Hz Each step of the 3 most- A%F:%V;d
{0 inout phase ratio com a?ison 0.000 1.000 Frequency 1060 Hz ’ 0.5 % 3 99% Yes significant dials, others at March 54120C
voltap o (decade P zero (32 readings) 2007
9 transformer
dividers)
Ambient 23.0°C+15°C
temperature
Relative humidity <55%
Inductive
voltage
r/;ticovrg;?\?e dividers: Bridge 100 Hz, 400 Hz Each step of the 3 most- A%F:%Vged
to input quadrature com a?ison 0.000 1.000 Frequency 1060 Hz ' 5 uviv 3 99% Yes significant dials, others at March 54120C
voltap o ratio (decade P zero (32 readings) 2007
9 transformer
dividers)
Ambient 23.0°C+15°C
temperature
Relative humidity <55 %
Inductive
voltage
r':t(izovrzlltaat?vee dividers: in- Bridge Each step of the 3 most- A%r;roz\;ed
to input phase ratio com a?ison 0.000 1.000 Frequency 5 kHz, 10 kHz 1 uviv 3 99% Yes significant dials, others at March 54120C
voltap o (decade P zero (32 readings) 2007
9 transformer
dividers)
Ambient 23.0°C +15°C
temperature
Relative humidity <55 %
Inductive
voltage
r':t(izovrzlltaat?vee dividers: Bridge Each step of the 3 most- A%r;roz\;ed
to input quadrature com a?ison 0.000 1.000 Frequency 5 kHz, 10 kHz 5 uviv 3 99% Yes significant dials, others at March 54120C
voltap o ratio (decade P zero (32 readings) 2007
9 transformer
dividers)
Ambient 23.0°C +15°C
temperature
Relative humidity <55 %
AC voltage AC divider, Comparison Temperature not allowed A%;;rc;\;ed
ratio 9 resistive with current 1.0E+03 1.0E+07 Frequency 40 Hz to 100 Hz 300 pvIiv 2 95% Yes to vary more than £ 1 °C March 54212S
(ratio) comparator during test 2007
Applied voltage 10 kV to 150 kV
Ambient 21°C+2°C
temperature
26/66

The BIPM key comparison database, April 2015




Calibration and Measurement Capabilities

Electricity and Magnetism, United States, NIST (National Institute of Standards and Technology)

Calibration or Measurement Service

Measurand Level or Range

Measurement
Conditions/Independent Variable

Expanded Uncertainty

KE€DB

Instrument . . . .
) Instrument Minimum | Maximum ) I . Coverage Level of Is the expanded | yncertainty Approval |NMI Service
Quantity or Artifact Type or value value Units Parameter Specifications Value Units Factor Confidence uncertainty a Matrix Comments date Identifier
Method relative one?
AC voltage AC divider, Comparison Temperature not allowed A%p;]rc;\;ed
ratio 9 resistive with current 1.0E-04 1.0E-01 rad Frequency 40 Hz to 100 Hz 400 prad 2 95% No to vary more than + 1 °C March 54212S
(phase) comparator during test 2007
Applied voltage 10 kV to 150 kV
Ambient 21+2°C
temperature
AC voltage AC divider, Comparison Temperature not allowed A%;:c;\;ed
ratio 9 capacitive with current 1.0E+03 1.0E+07 Frequency 40 Hz to 100 Hz 300 % 2 95% Yes to vary more than + 1 °C March 54310S
(ratio) comparator during test 2007
Applied voltage 10 kV to 150 kV
Ambient 21°C+2°C
temperature
AC voltage AC divider, Comparison Temperature not allowed A%p;r(;vged
ratio 9 capacitive with current 1.0E-04 1.0E-01 rad Frequency 40 Hz to 100 Hz 400 prad 2 95% No to vary more than + 1 °C March 54310S
(phase) comparator during test 2007
Applied voltage 10 kV to 150 kV
Ambient 21°C +2°C
temperature
AC voltage Voltage Bridge Temperature not allowed A%;:c;\;ed
ratio 9 transformers [comparison with] 1.0E+00 1.0E+07 Frequency 40 Hz to 100 Hz 30 uviv 2 95% Yes to vary more than £ 1 °C March 54510C
(ratio) standard during test 2007
Applied voltage <150 kV
Ambient 21°C+2°C
temperature
AC voltage Voltage Bridge Temperature not allowed A%r;roz\;ed
ratio 9 transformers |comparison with| 1.0E-06 1.0E-01 rad Frequency 40 Hz to 100 Hz 10 prad 2 95% No to vary more than + 1 °C March 54510C
(phase) standard during test 2007
Applied voltage <150 kV
Ambient 21°C +2°C
temperature
AC current Current Bridge Typical current A[;;:c;\;ed
) transformers [comparison with]  0.25/5 12000/5 Frequency 50 Hz to 400 Hz 10 MA/A 2 95% Yes transformers warrant 54520C
ratio . March
(ratio) standard 0.01% to + 0.03%
2007
Current <18 kA
Ambient 23 °C+2°C
temperature
Relative humidity <55 %
AC current Current Bridge Typical current A%;;rc;\;ed
) transformers |comparison with] -0.010 0.010 rad Frequency 50 Hz to 400 Hz 10 prad 2 95% No transformers warrant 54520C
ratio March
(phase) standard 0.01% to + 0.03%
2007
Current <18 kA
Ambient 21°C+2°C
temperature
Relative humidity <55 %
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Calibration and Measurement Capabilities

Electricity and Magnetism, United States, NIST (National Institute of Standards and Technology)

Calibration or Measurement Service

Measurand Level or Range

Measurement
Conditions/Independent Variable

Expanded Uncertainty

KE€DB

Instrument . . . .
) Instrument Minimum | Maximum ) I . Coverage Level of Is the expanded | yncertainty Approval |NMI Service
Quantity or Artifact Lye’zﬁc?c; value value Units Parameter Specifications Value Units Factor Confidence uncgrtainty a Matrix Comments date Identifier
relative one?
Comparison
with :
Multimeters | characterized Unc?retlaalt?\t)éfg%rqzssed A%;;roz\;ed
DC voltage and calibrator (for 0.1 0.1 Y, Load meter input 4 uvIv 2 95% Yes international value of K ;. March 53200S
calibrators | meter), artefact
calibration (for 90, NOt the SI volt 2007
calibrator)
Ambient 23.0°C + 1.5 °C Gain and offset - each
temperature ) - polarity - every range
Relative humidity <55 %
Comparison
with :
Multimeters | characterized Uncigla;t?\%f;%:eessed A%‘:Z\;ed
DC voltage and calibrator (for 1 1 \Y Load meter input 2 pvIv 2 95% Yes international value of K ;. March 53200S
calibrators | meter), artefact
calibration (for 90, NOt the SI volt 2007
calibrator)
Ambient 23.0°C + 1.5 °C Gain and offset - each
temperature ) - polarity - every range
Relative humidity <55 %
Comparison
with :
Multimeters | characterized Unciretla;t?\%f;%eessed A%;:c;\;ed
DC voltage and calibrator (for 10 10 \Y Load meter input 1 pvIiv 2 95% Yes international value of K ;. March 53200S
calibrators | meter), artefact
calibration (for 90, NOt the SI volt 2007
calibrator)
Ambient 23.0°C + 1.5 °C Gain and offset - each
temperature ) - polarity - every range
Relative humidity <55 %
Comparison
with :
Multimeters | characterized Uncc:‘retla;t?\%tta;%:issed A%‘:Z\;Ed
DC voltage and calibrator (for 100 100 \Y Load meter input 2 pvIiv 2 95% Yes international value of K ;. March 53200S
calibrators | meter), artefact
calibration (for 90, NOt the SI volt 2007
calibrator)
Ambient 23.0°C + 1.5 °C Gain and offset - each
temperature i - polarity - every range
Relative humidity <55 %
Comparison
with .
Multimeters | characterized Uncg:(r;gt?\%f;%eessed A%‘:g\;ed
DC voltage and calibrator (for 1 1 kv Load meter input 2 puvIiv 2 95% Yes international value of K . March 532008
calibrators | meter), artefact
calibration (for 90, NOt the SI volt 2007
calibrator)
Ambient 23.0°C + 1.5 °C Gain and offset - each
temperature i - polarity - every range
Relative humidity <55 %
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Calibration and Measurement Capabilities

Electricity and Magnetism, United States, NIST (National Institute of Standards and Technology)

Calibration or Measurement Service

Measurand Level or Range

Measurement
Conditions/Independent Variable

Expanded Uncertainty

KE€DB

Instrument . . . .
) Instrument Minimum | Maximum ) I . Coverage Level of Is the expanded | yncertainty Approval |NMI Service
Quantity or Artifact Type or value value Units Parameter Specifications Value Units Factor Confidence uncertainty a Matrix Comments date Identifier
Method relative one?
. Uncertainty expressed | Approved
ACvoltage: | ¢y, i h artefact 0.1 01 v F 300 H 50 VIV 2 95% Y relative to the on29 1 535005
sources alibrators V\g;"grr:;:ﬁt ’ : requency z H ° es international value of K ;. March
90, NOt the Sl volt 2007
Ambient 23.0°C+1.5°C
temperature
Relative humidity <55 %
Comparison Uncertainty expressed | Approved
AC voltage: . with o relative to the on 29
meters Multimeters characterized 0.1 0.1 \% Frequency 300 Hz 50 % 2 95% Yes international value of K ;. March 53200S
calibrator 90, NOt the SI volt 2007
Ambient 230°C+15°C
temperature
Relative humidity <55 %
. Uncertainty expressed | Approved
Comparison "
AC voltage: . . relative to the on 29
sources Calibrators Wltf:isrrt(taif;)ar::t 0.1 0.1 \Y Frequency 10 kHz 50 pvIv 2 95% Yes international value of K ;. March 53200S
callbra s, O the SI volt 2007
Ambient 230°C+15°C
temperature
Relative humidity <55%
Comparison Uncertainty expressed | Approved
AC voltage: . with o relative to the on 29
meters Multimeters characterized 0.1 0.1 \Y Frequency 10 kHz 50 % 2 95% Yes international value of K ;. March 53200S
calibrator 90, NOt the SI volt 2007
Ambient 230°C+15°C
temperature
Relative humidity <55%
. Uncertainty expressed | Approved
Comparison A
AC voltage: " . relative to the on 29
sources Calibrators Wltf:is:t(teifar?t 0.1 0.1 \Y Frequency 1 MHz 1000 pvIiv 2 95% Yes international value of K ;. March 53200S
callbratio 50, O the SI volt 2007
Ambient 230°C+15°C
temperature
Relative humidity <55 %
Comparison Uncertainty expressed | Approved
AC voltage: . with o relative to the on 29
meters Multimeters characterized 0.1 0.1 \% Frequency 1 MHz 1000 Y% 2 95% Yes international value of K . March 53200S
calibrator 90, NOt the SI volt 2007
Ambient 23.0°C+1.5°C
temperature
Relative humidity <55 %
. Uncertainty expressed | Approved
Comparison A
AC voltage: " . relative to the on 29
sources Calibrators WItP‘IIl s:t?fa:t 1 1 \Y Frequency 300 Hz 20 puvIiv 2 95% Yes international value of K ;. March 532008
callbratio o0, NOt the Sl volt 2007
Ambient 230°C+1.5°C
temperature
Relative humidity <55 %
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Calibration and Measurement Capabilities

Electricity and Magnetism, United States, NIST (National Institute of Standards and Technology)

Calibration or Measurement Service

Measurand Level or Range

Measurement
Conditions/Independent Variable

Expanded Uncertainty

KE€DB

Instrument . . . .
) Instrument Minimum | Maximum ) I . Coverage Level of Is the expanded | yncertainty Approval |NMI Service
Quantity or Artifact Type or value value Units Parameter Specifications Value Units Factor Confidence uncertainty a Matrix Comments date Identifier
Method relative one?
Comparison Uncertainty expressed | Approved
AC voltage: . with relative to the on 29
meters Multimeters characterized 1 1 Y, Frequency 300 Hz 20 uvIv 2 95% Yes international value of K ;. March 53200S
calibrator 90, NOt the Sl volt 2007
Ambient 23.0°C+1.5°C
temperature
Relative humidity <55 %
. Uncertainty expressed | Approved
Comparison -
AC voltage: " . relative to the on 29
sources Calibrators Wltr}srt?‘fact 1 1 \Y Frequency 10 kHz 20 uviv 2 95% Yes international value of K ;. March 53200S
cafibration 40, NG the SI volt 2007
Ambient 230°C+15°C
temperature
Relative humidity <55 %
Comparison Uncertainty expressed | Approved
AC voltage: . with relative to the on 29
meters Multimeters characterized 1 1 \Y Frequency 10 kHz 20 pvIv 2 95% Yes international value of K ;. March 53200S
calibrator 90, NOt the Sl volt 2007
Ambient 230°C+15°C
temperature
Relative humidity <55%
. Uncertainty expressed | Approved
Comparison -
AC voltage: " . relative to the on 29
sources Calibrators \Aggllisrr;?ifoa:t 1 1 \Y Frequency 1 MHz 1000 % 2 95% Yes international value of K ;. March 53200S
90, NOt the Sl volt 2007
Ambient 230°C+15°C
temperature
Relative humidity <55%
Comparison Uncertainty expressed | Approved
AC voltage: . with relative to the on 29
meters Multimeters characterized 1 1 \Y Frequency 1 MHz 1000 pvIiv 2 95% Yes international value of K ;. March 53200S
calibrator 90, NOt the Sl volt 2007
Ambient 230°C+15°C
temperature
Relative humidity <55 %
Uncertainty expressed
AC voltage: callb C'o'rqnparifson 0 0 v . 101 20 v 5 95% v relativ)(le to?he A%{:g\;ed 53200
sources alibrators V\::I;Iil?rr;i::t requency z H ° es international value of K. |  March
90, NOt the Sl volt 2007
Ambient 23.0°C+1.5°C
temperature
Relative humidity <55 %
Comparison Uncertainty expressed | Approved
AC voltage: . with relative to the on 29
meters Multimeters characterized 10 10 \Y Frequency 10 Hz 20 puvIiv 2 95% Yes international value of K ;. March 532008
calibrator 90, NOt the Sl volt 2007
Ambient 230°C+1.5°C
temperature
Relative humidity <55 %
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Calibration and Measurement Capabilities

Electricity and Magnetism, United States, NIST (National Institute of Standards and Technology)

Calibration or Measurement Service

Measurand Level or Range

Measurement
Conditions/Independent Variable

Expanded Uncertainty

KE€DB

Instrument . . . .
) Instrument Minimum | Maximum ) I . Coverage Level of Is the expanded | yncertainty Approval |NMI Service
Quantity or Artifact Type or value value Units Parameter Specifications Value Units Factor Confidence uncertainty a Matrix Comments date Identifier
Method relative one?
. Uncertainty expressed | Approved
ACvoltage: | ¢y, i h artefact 10 10 v F 300 H 20 VIV 2 95% Y relative to the on29 1 535005
sources alibrators V\g;"grr:;:ﬁt requency z H ° es international value of K, |  March
90, NOt the Sl volt 2007
Ambient 23.0°C+1.5°C
temperature
Relative humidity <55 %
Comparison Uncertainty expressed | Approved
AC voltage: . with o relative to the on 29
meters Multimeters characterized 10 10 \% Frequency 300 Hz 20 % 2 95% Yes international value of K ;. March 53200S
calibrator 90, NOt the SI volt 2007
Ambient 230°C+15°C
temperature
Relative humidity <55 %
. Uncertainty expressed | Approved
Comparison "
AC voltage: . . relative to the on 29
sources Calibrators Wltf:isrrt(taif;)ar::t 10 10 \Y Frequency 10 kHz 20 pvIv 2 95% Yes international value of K ;. March 53200S
callbra s, O the SI volt 2007
Ambient 230°C+15°C
temperature
Relative humidity <55%
Comparison Uncertainty expressed | Approved
AC voltage: . with o relative to the on 29
meters Multimeters characterized 10 10 \Y Frequency 10 kHz 20 % 2 95% Yes international value of K ;. March 53200S
calibrator 90, NOt the SI volt 2007
Ambient 230°C+15°C
temperature
Relative humidity <55%
. Uncertainty expressed | Approved
Comparison A
AC voltage: " . relative to the on 29
sources Calibrators Wltf:is:t(teifar?t 10 10 \Y Frequency 1 MHz 20 pvIiv 2 95% Yes international value of K ;. March 53200S
callbratio 50, O the SI volt 2007
Ambient 230°C+15°C
temperature
Relative humidity <55 %
Comparison Uncertainty expressed | Approved
AC voltage: . with o relative to the on 29
meters Multimeters characterized 10 10 \% Frequency 1 MHz 20 Y% 2 95% Yes international value of K . March 53200S
calibrator 90, NOt the SI volt 2007
Ambient 23.0°C+1.5°C
temperature
Relative humidity <55 %
. Uncertainty expressed | Approved
Comparison A
AC voltage: " . relative to the on 29
sources Calibrators an's,—rt?far?t 100 100 \Y Frequency 55 Hz 20 puvIiv 2 95% Yes international value of K ;. March 532008
callbratio o0, NOt the Sl volt 2007
Ambient 230°C+1.5°C
temperature
Relative humidity <55 %
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Calibration and Measurement Capabilities

Electricity and Magnetism, United States, NIST (National Institute of Standards and Technology)

Calibration or Measurement Service

Measurand Level or Range

Measurement
Conditions/Independent Variable

Expanded Uncertainty

KE€DB

Instrument . . . .
) Instrument Minimum | Maximum ) I . Coverage Level of Is the expanded | yncertainty Approval |NMI Service
Quantity or Artifact Type or value value Units Parameter Specifications Value Units Factor Confidence uncertainty a Matrix Comments date Identifier
Method relative one?
Comparison Uncertainty expressed | Approved
AC voltage: . with relative to the on 29
meters Multimeters characterized 100 100 \Y Frequency 55 Hz 20 uVIV 2 95% Yes international value of K ;.| Mmarch 53200S
calibrator 90, NOt the Sl volt 2007
Ambient 23.0°C+1.5°C
temperature
Relative humidity <55 %
. Uncertainty expressed | Approved
Comparison -
AC voltage: " . relative to the on 29
sources Calibrators Wltr}srt?‘fact 100 100 \% Frequency 1 kHz 20 % 2 95% Yes international value of K ;. March 53200S
cafibration 40, NG the SI volt 2007
Ambient 230°C+15°C
temperature
Relative humidity <55 %
Comparison Uncertainty expressed | Approved
AC voltage: . with relative to the on 29
meters Multimeters characterized 100 100 \Y Frequency 1 kHz 20 pvIv 2 95% Yes international value of K ;. March 53200S
calibrator 90, NOt the Sl volt 2007
Ambient 230°C+15°C
temperature
Relative humidity <55%
. Uncertainty expressed | Approved
Comparison -
AC voltage: " . relative to the on 29
sources Calibrators Mgg;i te)lrr;izifoa:t 100 100 \Y Frequency 100 kHz 500 % 2 95% Yes international value of K ;. March 53200S
90, NOt the Sl volt 2007
Ambient 230°C+15°C
temperature
Relative humidity <55%
Comparison Uncertainty expressed | Approved
AC voltage: . with relative to the on 29
meters Multimeters characterized 100 100 \Y Frequency 100 kHz 500 pvIiv 2 95% Yes international value of K ;. March 53200S
calibrator 90, NOt the Sl volt 2007
Ambient 230°C+15°C
temperature
Relative humidity <55 %
Uncertainty expressed
AC voltage: | ¢y it oot 700 700 v F 100 kH 360 VIV 2 95% Y cie e A%‘:%ed 53200S
sources alibrators V\::I;Iil?rr;i::t requency z H ° es international value of K ;. March
90, NOt the Sl volt 2007
Ambient 23.0°C+1.5°C
temperature
Relative humidity <55 %
Comparison Uncertainty expressed | Approved
AC voltage: . with relative to the on 29
meters Multimeters characterized 700 700 \Y Frequency 100 kHz 360 puvIiv 2 95% Yes international value of K ;. March 532008
calibrator 90, NOt the Sl volt 2007
Ambient 230°C+1.5°C
temperature
Relative humidity <55 %
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Calibration and Measurement Capabilities

Electricity and Magnetism, United States, NIST (National Institute of Standards and Technology)

Calibration or Measurement Service

Measurand Level or Range

Measurement
Conditions/Independent Variable

Expanded Uncertainty

KE€DB

Instrument - . . .
) Instrument Minimum | Maximum ) I . Coverage Level of Is the expanded | yncertainty Approval |NMI Service
Quantity or Artifact Type or value value Units Parameter Specifications Value Units Factor Confidence uncertainty a Matrix Comments date Identifier
Method relative one?
Comparison Uncertainty expressed | Approved
DC current: " . Ambient o o relative to the on 29
SOUrCes Calibrators V\gg;it?rr;i?ﬁt 10 10 mA temperature 23.0°C+15°C 10 HA/A 2 95% Yes international values of K,.|  March 53200S
90 @and R g, NOt the SI. 2007
Relative humidity <55 %
Comparison Uncertainty expressed | Approved
DC current: } with Ambient o o relative to the on 29
meters Multimeters characterized 10 10 mA temperature 23.0°C+15°C 10 MA/A 2 95% Yes international values of K, |  March 53200S
calibrator 90 and R g0, NOt the SI. 2007
Relative humidity <55 %
Comparison Uncertainty expressed | Approved
DC current: . ) Ambient o o relative to the on 29
sources Calibrators Wltf:isrrt(taif;)ar::t 1 1 A temperature 23.0°C+15°C 20 HA/A 2 95% Yes international values of K ,.| March 53200S
callbra o0 and Ryoo, Notthe S | 2007
Relative humidity <55%
Comparison Uncertainty expressed Approved
DC current: . with Ambient o o relative to the on 29
meters Muttimeters characterized ! ! A temperature 23.0°C£15°C 20 HAIA 2 95% ves international values of K ;.|  March 532005
calibrator 90 and R g0, NOt the SI. 2007
Relative humidity <55 %
Comparison Uncertainty expressed | Approved
DC current: . ) Ambient o o relative to the on 29
sources Calibrators Wltf:is:t(teifar?t 10 10 A temperature 23.0°C+15°C 55 HA/A 2 95% Yes international values of K ,.|  March 53200S
callbratio o and R oo N0t the SI. | 2007
Relative humidity <55 %
Comparison Uncertainty expressed | Approved
DC current: ’ with Ambient N o relative to the on 29
meters Muttimeters characterized 10 10 A temperature 23.0°C+15°C 55 HAIA 2 95% ves international values of K ;.|  March 532005
calibrator 90 and R g0, NOt the SI. 2007
Relative humidity <55%
. Uncertainty expressed | Approved
Comparison A
AC current: " . relative to the on 29
sources Calibrators Wltf:is:t(teifar?t 10 10 mA Frequency 5 kHz 100 HA/A 2 95% Yes international values of K ,.| March 53200S
callbratio o and R oo N0t the SI. | 2007
Ambient 230°C+15°C
temperature
Relative humidity <55 %
Comparison Uncertainty expressed | Approved
AC current: . with relative to the on 29
meters Multimeters characterized 10 10 mA Frequency 5 kHz 100 HA/A 2 95% Yes international values of K ,.| March 53200S
calibrator 90 and R g0, NOt the SI. 2007
Ambient 23.0°C+15°C
temperature
Relative humidity <55 %
. Uncertainty expressed | Approved
Comparison A
AC current: " . relative to the on 29
sources Calibrators an's,—rt?far?t 1 1 A Frequency 55 Hz 100 HA/A 2 95% Yes international values of K,.| March 532008
callbratio o0 and R oo N0t the SI. | 2007
The BIPM key comparison database, April 2015 33/66




Calibration and Measurement Capabilities
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Calibration or Measurement Service

Measurand Level or Range

Measurement
Conditions/Independent Variable

Expanded Uncertainty

KE€DB

Instrument . . . .
) Instrument Minimum | Maximum ) I . Coverage Level of Is the expanded | yncertainty Approval |NMI Service
Quantity or Artifact Type or value value Units Parameter Specifications Value Units Factor Confidence uncertainty a Matrix Comments date Identifier
Method relative one?
Ambient 23.0°C+1.5°C
temperature
Relative humidity <55 %
Comparison Uncertainty expressed | Approved
AC current: } with relative to the on 29
meters Multimeters characterized 1 1 A Frequency 55 Hz 100 HA/A 2 95% Yes international values of K,.| March 53200S
calibrator 90 @and R g, NOt the SI. 2007
Ambient 230°C+15°C
temperature
Relative humidity <55 %
. Uncertainty expressed | Approved
Comparison "
AC current: . . relative to the on 29
sources Calibrators Wltf:isrrt(taif;)ar::t 1 1 A Frequency 300 Hz 100 HA/A 2 95% Yes international values of K ,.| March 53200S
callbra o0 and Ryo, Notthe S | 2007
Ambient 230°C+15°C
temperature
Relative humidity <55%
Comparison Uncertainty expressed | Approved
AC current: . with relative to the on 29
meters Multimeters characterized 1 1 A Frequency 300 Hz 100 HA/A 2 95% Yes international values of K, | March 53200S
calibrator 90 and R g0, NOt the SI. 2007
Ambient 230°C+15°C
temperature
Relative humidity <55 %
. Uncertainty expressed | Approved
Comparison B
AC current: " . relative to the on 29
sources Calibrators Wltf:is:t(teifar?t 1 1 A Frequency 5 kHz 200 HA/A 2 95% Yes international values of K ,.| March 53200S
callbratio o0 and Ryop notthe SI. | 2007
Ambient 230°C+15°C
temperature
Relative humidity <55 %
Comparison Uncertainty expressed | Approved
AC current: . with relative to the on 29
meters Multimeters characterized 1 1 A Frequency 5 kHz 200 HA/A 2 95% Yes international values of K ,.| March 53200S
calibrator 90 and R g0, NOt the SI. 2007
Ambient 23.0°C+1.5°C
temperature
Relative humidity <55 %
. Uncertainty expressed | Approved
Comparison )
AC current: " . relative to the on 29
sources Calibrators WIIT'&?:t?'far?t 10 10 A Frequency 20 kHz 1200 HA/A 2 95% Yes international values of K,.| March 532008
callbratio o0 and Ryop N0t the SI. | 2007
Ambient 230°C+1.5°C
temperature
Relative humidity <55 %
Comparison Uncertainty expressed | Approved
AC current: . with relative to the on 29
meters Multimeters characterized 10 10 A Frequency 20 kHz 1200 HA/A 2 95% Yes international values of K ,.| March 53200S
calibrator 90 and R g0, NOt the SI. 2007
The BIPM key comparison database, April 2015 34/66




Calibration and Measurement Capabilities
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Calibration or Measurement Service

Measurand Level or Range

Measurement
Conditions/Independent Variable

Expanded Uncertainty

KE€DB

Instrument . . . .
) Instrument Minimum | Maximum ) I . Coverage Level of Is the expanded | yncertainty Approval |NMI Service
Quantity or Artifact Type or value value Units Parameter Specifications Value Units Factor Confidence uncertainty a Matrix Comments date Identifier
Method relative one?
Ambient 23.0°C+1.5°C
temperature
Relative humidity <55 %
. Uncertainty expressed | Approved
DC Comparison . .
. . ) ) Ambient o o relative to the on 29
resistance: | Calibrators Wn?.g”?fad 1 1 Q temperature 23.0°C+15°C 20 uQ/Q 2 95% Yes international value of Ry | March 53200S
sources calibration o0, 1Ot the ST ohm 2007
Relative humidity <55 %
De Comparison Uncertainty expressed | Approved
. . with Ambient relative to the on 29
. o o 5 . !
rersT:setta:;;:e. Multimeters characterized 1 1 Q temperature 230°C+15°C 20 uQ/Q 2 95% Yes international value of R . March 532008
calibrator 90, NOt the Sl ohm 2007
Relative humidity <55%
. Uncertainty expressed | Approved
tance: Calibrat it rtofant 10 10 Ambient 23.0°C+15°C 8 Q0 2 95% Y relative to the on29 1 535005
resistance: alibrators | wi |'1?r ? acl Q temperature . +1. y o es international value of R .|  March
sources calibration 20, 1Ot the SI ohm 2007
Relative humidity <55 %
De Comparison Uncertainty expressed | Approved
. . with Ambient relative to the on 29
. o, o, 0, . .
rersT:setta:;;:e. Multimeters characterized 10 10 Q temperature 230°C+15°C 8 uQ/Q 2 95% Yes international value of R . March 532008
calibrator 90, NOt the SI ohm 2007
Relative humidity <55 %
. Uncertainty expressed | Approved
tance: Calib it o 1 1 k Ambient 23.0°C+15°C 3 Q0 2 95% Y relative to the on29 1 535005
ress(;itir;cse. alibrators mg;"srr;:ioa:t Q temperature . 1. M 0 €s international value of Ry | March
90, NOt the SI ohm 2007
Relative humidity <55 %
e Comparison Uncertainty expressed | Approved
. . with Ambient relative to the on 29
. o o 5 ) !
reizsettaer;(s:e. Multimeters characterized 1 1 kQ temperature 23.0°C+15°C 3 uQ/Q 2 95% Yes international value of R . March 532008
calibrator 90, NOt the SI ohm 2007
Relative humidity <55 %
Uncertainty expressed
DC Comparison . lati v t ?h Approved
i .| calibrators | with artefact 100 100 kQ Ambient 23.0°C+15°C 5 uo/Q 2 95% Yes _ reatve tothe on 29 532008
resscl)it::r;cse. ol el temperature . =1 international value of R March
90, NOt the SI ohm 2007
Relative humidity <55 %
De Comparison Uncertainty expressed | Approved
. . with Ambient relative to the on 29
. o o 5 ) !
reisett:ir:;:e. Multimeters characterized 100 100 kQ temperature 23.0°C+15°C 5 uQ/Q 2 95% Yes international value of R. |  March 53200S
calibrator 90, NOt the S| ohm 2007
Relative humidity <55 %
. Uncertainty expressed | Approved
tance: Calib it oo 1 1 Ambient 230°C+15°C 30 Q0 2 95% Y relative to the on29 1 535005
resscl)it::r;cse. alibrators V\::I;Iil?rr;i::t MQ temperature ' - H ° es international value of R March
90, NOt the SI ohm 2007
Relative humidity <55 %
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Calibration and Measurement Capabilities

Electricity and Magnetism, United States, NIST (National Institute of Standards and Technology)

Calibration or Measurement Service

Measurand Level or Range

Measurement
Conditions/Independent Variable

Expanded Uncertainty

KE€DB

Instrument . . . .
) Instrument Minimum | Maximum ) I . Coverage Level of Is the expanded | yncertainty Approval |NMI Service
Quantity or Artifact Type or value value Units Parameter Specifications Value Units Factor Confidence uncertainty a Matrix Comments date Identifier
Method relative one?
oe Comparison Uncertainty expressed | Approved
. . . with Ambient N N o relative to the on 29
rez:zttir;;:e. Multimeters characterized 1 1 MQ temperature 230°C+15°C 30 uQ/Q 2 95% Yes international value of R . March 53200S
calibrator 90, NOt the Sl ohm 2007
Relative humidity <55 %
Uncertainty expressed
DC Comparison . lati y t ’:h Approved
istance: | Calibrators | with artefact 10 10 MO Ambient 23.0°C+15°C 30 uo/Q 2 95% Yes _ reatvetothe on 29 532008
resis : e temperature g 4. international value of R March
sources calibration 20, 1Ot the ST ohm 2007
Relative humidity <55 %
be Comparison Uncertainty expressed | Approved
. . with Ambient relative to the on 29
. o o 5 . !
rersT:setta:;;:e. Multimeters characterized 10 10 MQ temperature 230°C+15°C 30 uQ/Q 2 95% Yes international value of R . March 532008
calibrator 90, NOt the Sl ohm 2007
Relative humidity <55%
Uncertainty expressed
DC Comparison . lati y t ’ih Approved
istance: | Calibrators | with artefact 100 100 MO Ambient 23.0°C+15°C 83 uo/Q 2 95% Yes _ reatve to he on 29 532008
resis : e temperature g 4. international value of R March
sources calibration 20, 1Ot the ST ohm 2007
Relative humidity <55 %
e Comparison Uncertainty expressed | Approved
. . with Ambient relative to the on 29
. o o 5 ) !
reizsettaer;(s:e. Multimeters characterized 100 100 MQ temperature 230°C+15°C 83 uQ/Q 2 95% Yes international value of R . March 532008
calibrator 90, NOt the SI ohm 2007
Relative humidity <55 %
Impulse Time domain Approved
Impulse generators. sampling and on 29
spectrum  |Reference for ping .15 5 dB Frequency f f <= 4 GHz 0.1 dB 2 95% No 65200S
) o Fourier March
amplitude the unit: 1 transform 2007
uVv/MHz
Maximum input 600 mV
voltage
Frequency > 10 MHz
spacing
Impedance 50 W
Ambient 23°C+15°C
temperature
Relative humidity <55 %
Impulse Time domain Approved
Impulse generators. sampling and 4GHz< f <20 on 29
spectrum  |Reference for ping -15 5 dB Frequency f 0.5 dB 2 95% No 65100S
h o Fourier GHz March
amplitude the unit: 1 transform 2007
uV/MHz
Maximum input 600 MV
voltage
Frequency > 10 MHz
spacing
Impedance 50 W
Ambient 23°C+15°C
temperature
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KE€DB

The BIPM key comparison database, April 2015

. . . Measurement .
Calibration or Measurement Service Measurand Level or Range Conditions/independent Variable Expanded Uncertainty
Instrument - . . .
) Instrument Minimum | Maximum ) I . Coverage Level of Is the expanded | yncertainty Approval |NMI Service
Quantity or Artifact Type or value value Units Parameter Specifications Value Units Factor Confidence uncertainty a Matrix Comments date Identifier
Method relative one?
Relative humidity <55%
Approved
Pulse Pulse | Time domain |, 5 05 v Time 10psto100ns | 1.50E-03 | v 2 95% No o291 655008
amplitude generators sampling March
2007
Maximum input 600 MV
voltage
Impedance 50 W
Ambient 23°C+15°C
temperature
Relative humidity <55 %
Approved
P“'.S? Pulse Time domain Maximum input on 29
transition . 1.0E-11 1.0E-07 s 600 mV 1.25 ps 2 95% No 65200S
) generators sampling voltage March
duration 2007
Impedance 50 W
Ambient 23°C+15°C
temperature
Relative humidity <55 %
Approved
} . ) 10000,
Pulse setting | _PuiSe | Time domain |, 5q 0.25 v Duration from 11 ns, 10 ns, 100 1S, 4500 500, | v 2 95% Yes on29 655508
generators sampling mesial point 1000 ns March
200 2007
Maximum input 2V
voltage
Impedance 50 W
Ambient 23°C+15°C
temperature
Relative humidity <55 %
Approved
" Pulse Time domain Duration from |1 ns, 10 ns, 100 ns,| 5000, 200, o on 29
Pulse settling generators sampling 20 20 v mesial point 1000 ns 100, 100 W 2 95% Yes March 65250S
2007
Maximum input 2V
voltage
Impedance 50 W
Ambient 23°C+15°C
temperature
Relative humidity <55 %
@T +1), T
Time interval interval Approved
Time delay | calibrators | Time domain | 4 5e 45 | 1 og.o7 s Impedance 50 W between ps 2 95% No on 29 65200S
interval and coaxial sampling sampling March
delay lines instances in 2007
ps
Maximum input 600 MV
voltage
Ambient 23°C+15°C
temperature
Relative humidity <55 %
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Calibration and Measurement Capabilities

Electricity and Magnetism, United States, NIST (National Institute of Standards and Technology)

Calibration or Measurement Service

Measurand Level or Range

Measurement
Conditions/Independent Variable

Expanded Uncertainty

KE€DB

Instrument . . . .
) Instrument Minimum | Maximum ) I . Coverage Level of Is the expanded | yncertainty Approval |NMI Service
Quantity or Artifact Type or value value Units Parameter Specifications Value Units Factor Confidence uncertainty a Matrix Comments date Identifier
Method relative one?
HF noise: l;l_oiseNsogg(é: 30 MHz and 60 Uncertainty listed is for a Apprc;\;ed
noise ggeeﬁc ;| Radiometer 10 15000 K Frequency MzHan 1.0t02.0 % 2 95% Yes typical high-temperature '3'” h 61410S
temperature | 3.5, ' z (5000 K to 12000 K) arc
in coaxial and 14 mm noise source 2007
.. |Noise source:
oo [ty cec i
temperature 7, GPC 3.5, Radiometer 10 15000 K Frequency 1GHzto 12.4 GHz| 0.8t0 1.0 % 2 95% Yes Uncertainty listed is for a March 61420S
in coaxial |GPC 24, and typical high-temperature, | 2007
14 mm PC-7 noise source
HF noise: [Noise source: Approved
noise T7y péglécgzc Radiometer 10 15000 K Frequency 124 (é':'z 018 1 10t12 % 2 95% Yes Uncertainty listed is for a sln 2?1 614255
temperature | 7, 5, z typical high-temperature, arc
in coaxial GPC 24 PC-7 noise source 2007
HF noise: Noise Source: Uncertainty listed is for a | Approved
noise ‘ . 18 GHz t0 26.5 typical high-temperature | on 29
0, 0,
temperature (él;((i: f;i Radiometer 10 15000 K Frequency GHz 10to 1.3 % 2 95% Yes (5000 ‘K to 12000 K) March 61430S
in coaxial ) noise source 2007
HF noise: Uncertainty listed is for a | Approved
noise Noise source: ' 26.5 GHz to 40 typical high-temperature |  on 29
0, 0,
temperature GPC 2.4 Radiometer 30 15000 K Frequency GHz 15t0 1.7 % 2 95% Yes (5000 AK to 12000 K) March 61435S
in coaxial noise source 2007
HF noise: Uncertainty listed is for a | Approved
noise Noise source: ) 8.2 GHz to 12.4 typical high-temperature |  on 29
0, 0,
temperature WR-90 Radiometer 10 15000 K Frequency GHz 10to 1.2 % 2 95% Yes (5000 AK to 12000 K) March 61450S
in waveguide noise source 2007
HF noise: Uncertainty listed is for a | Approved
noise Noise source: ' 12.4 GHz to 18 typical high-temperature |  on 29
0, 0,
temperature WR-62 Radiometer 10 15000 K Frequency GHz 0.7t0 1.0 % 2 95% Yes (5000 AK to 12000 K) March 61455S
in waveguide noise source 2007
HF noise: Uncertainty listed is for a | Approved
noise Noise source: ' 18 GHz to 26.5 typical high-temperature |  on 29
0, 0,
temperature WR-42 Radiometer 10 15000 K Frequency GHz 09to 1.0 % 2 95% Yes (5000 AK to 12000 K) March 61460S
in waveguide noise source 2007
HF noise: Uncertainty listed is for a | Approved
noise Noise source: ' 26.5 GHz to 40 typical high-temperature on 29
0, 0,
temperature WR-28 Radiometer 30 15000 K Frequency GHz 14t01.6 % 2 95% Yes (5000 K to 12000 K) March 61465S
in waveguide noise source 2007
HFE noise: Uncertainty listed is for a | Approved
noise Noise source: . typical high-temperature on 29
0, 0,
temperature WR-22 Radiometer 30 15000 K Frequency 33GHzto55GHz | 1.4t0 1.6 % 2 95% Yes (5000 _K to 12000 K) March 61470S
in waveguide noise source 2007
HF noise: Uncertainty listed is for a | Approved
noise Noise source: . typical high-temperature on 29
0, 0,
temperature WR-15 Radiometer 30 15000 K Frequency 50 GHz to 65 GHz 1.7 % 2 95% Yes (5000 _K to 12000 K) March 61475S
in waveguide noise source 2007
HF power: |Thermistor or Approved
effective power Direct 0.0028 to o Uncertainty listed is for a on 29 61110S,
efficiency in | sensor: N, comparison 0.8 ! Power level 1 mWto 10 mw 0.005 2 95% No typical device March 61111S
coaxial GPC-7 2007
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Calibration and Measurement Capabilities

Electricity and Magnetism, United States, NIST (National Institute of Standards and Technology)

Calibration or Measurement Service

Measurand Level or Range

Measurement
Conditions/Independent Variable

Expanded Uncertainty

KE€DB

Instrument - . . .
) Instrument Minimum | Maximum ) I . Coverage Level of Is the expanded | yncertainty Approval |NMI Service
Quantity or Artifact Type or value value Units Parameter Specifications Value Units Factor Confidence uncertainty a Matrix Comments date Identifier
Method relative one?
Frequency 0.1 MHz to 10 MHz
HF power: |Thermistor or Approved
effective power Direct 0.007 to o Uncertainty listed is for a on 29 611208,
efficiency in |sensor: GPC-[ comparison 0.9 ! Power level 1 mWto 10 mw 0.016 2 95% No typical device March 61127S
coaxial 7 2007
Frequency 10 MHz to 18 GHz
HF Power: . Approved
effective Thermistor Direct 0.003 to Uncertainty listed is for a on 29 61120S
- ; detector: . 0.9 1 Power level 1 mw to 10 mW : 2 95% No nty - y
efficiency in comparison 0.0073 typical device March 61127S
. Type N
coaxial 2007
Frequency 10 MHz to 18 GHz
HF Power: [ Thermocoupl Approved
effective e power Direct 0.013 to o Uncertainty listed is for a on 29 61120S,
efficiency in | sensor: Type | comparison 0.9 ! Power level 1 mWto 10 mw 0.016 2 95% No typical device March 61127S
coaxial N 2007
Frequency 10 MHz to 18 GHz
Heifgs;\\/g: Thermistor Direct 0.0067 to Uncertainty listed is for a A%F:C;\;Ed 61120S
- ; detector: 3.5 . 0.9 1 Power level 1mw to 10 mW ’ 2 95% No nty - y
efficiency in comparison 0.017 typical device March 61127S
- mm
coaxial 2007
Frequency 50 MHz to 33 GHz
HF power: | Thermocoupl Approved
effective e power Direct 0.017 to o Uncertainty listed is for a on 29 61120S,
efficiency in | sensor: 3.5 comparison 0.8 ! Power level 1 mWto 10 mw 0.022 2 95% No typical device March 61127S
coaxial mm 2007
Frequency 50 MHz to 33 GHz
Heifepg;\(/(:: Thermistor Direct 0.007 to Uncertainty listed is for a A%F:Z\;Ed 61120S
. ; detector: : 0.9 1 Power level 1 mWw to 10 mW : 2 95% No nty - g
efficiency in comparison 0.023 typical device March 61127S
. 2.92 mm
coaxial 2007
Frequency 50 MHz to 40 GHz
HF power: | Thermocoupl Approved
effective e power Direct 0.018 to o Uncertainty listed is for a on 29 61120S,
efficiency in [ sensor: 2.92 | comparison 0.8 ! Power level 1 mW to 10 mw 0.023 2 95% No typical device March 61127S
coaxial mm 2007
Frequency 50 MHz to 40 GHz
Heifgs:?\lgj Thermistor Direct 0.007 to Uncertainty listed is for a Alz;:g\;ed 61120S
- ; detector: 2.4 . 0.9 1 Power level 1 mWw to 10 mW : 2 95% No ny - g
efficiency in comparison 0.028 typical device March 61127S
- mm
coaxial 2007
Frequency 50 MHz to 50 GHz
HF power: | Thermocoupl Approved
effective e power Direct 0.016 to o Uncertainty listed is for a on 29 61120S,
efficiency in | sensor: 2.4 comparison 0.8 ! Power level 1 mWto 10 mw 0.031 2 95% No typical device March 61127S
coaxial mm 2007
Frequency 50 MHz to 50 GHz
HF power: DC substitution Approved
effective NIST model in 0.0024 to o Uncertainty listed is for a on 29 61137C,
efficiency in | CN sensor [microcalorimete 0.9 ! Power level 1omw 0.0045 2 95% No typical device March 61138C
coaxial r 2007
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. . . Measurement .
Calibration or Measurement Service Measurand Level or Range Conditions/independent Variable Expanded Uncertainty
Instrument - . . .
) Instrument Minimum | Maximum ) I . Coverage Level of Is the expanded | yncertainty Approval |NMI Service
Quantity or Artifact Type or value value Units Parameter Specifications Value Units Factor Confidence uncertainty a Matrix Comments date Identifier
Method relative one?
Frequency 50 MHz to 18 GHz
HF power: . Approved
j Thermistor . . .
e.fflecuvel detector: WR{ Six-port VNA 0.9 1 Power level 10 mW 0.0108 2 95% No Uncertamty I|steq is fora on 29 611448,
efficiency in typical device March 61145S
’ 90
waveguide 2007
Frequenc 8.2GHzto 12.4
q Y GHz
HF power: ) Approved
) Thermistor . . .
effective | getector: WR{ Six-port vNA | 0.9 1 Power level 10 mw 0.0108 2 95% No Uncertainty listed is fora | - on 29 | 611465,
efficiency in typical device March 61147S
’ 62
waveguide 2007
Frequenc 12.4 GHz to 18
q Y GHz
HF power: ) Approved
) Thermistor . . .
effective | qetector: WR{ Six-port vNA | 0.9 1 Power level 10 mw 0.0108 2 95% No Uncertainty listed is fora | - on 29 |~ 611485,
efficiency in typical device March 61149S
’ 42
waveguide 2007
Frequenc 18 GHz to 26.5
q Y GHz
HF Power: ) Approved
. Thermistor . . .
effective | getector: WR{ Six-port vNA | 0.9 1 Power level 10 mw 0.0108 2 95% No Uncertainty listed is fora | - on 29 |~ 611505,
efficiency in typical device March 61151S
’ 28
waveguide 2007
Frequenc 26.5 GHz to 40
q Y GHz
HF power: . Approved
) Thermistor . . .
effective | yotector: WR{ six-portvNa | 0.9 1 Power level 10 mw 0.0128 2 95% No Uncertainty listed is fora f -~ on29 611525,
efficiency in typical device March 61153S
’ 22
waveguide 2007
Frequency 33 GHz to 50 GHz
Heifsgt\?\l/eef: Thermistor Uncertainty listed is for a A%r::%\;ed
- . |detector: WR+ Six-port VNA 0.9 1 Power level 10 mw 0.017 2 95% No nty . 61154S
efficiency in typical device March
: 15
waveqguide 2007
Frequency 50 GHz to 75 GHz
Heifsgt\?\l/eef: Thermistor Uncertainty listed is for a A%F:%\ged
L . |detector: WR-| Six-port VNA 0.9 1 Power level 10 mW 0.0206 2 95% No nty - 61155S
efficiency in typical device March
: 10
waveguide 2007
Frequency 92 GHz to 98 GHz
Reflection Approved
coefficient: on| 1- or 2-port Six-ports & 0.0035 to o Uncertainty listed is for a on 29
coaxial devices VANA 0 ! Connector GR900 0.0045 2 95% No typical device March 612908
magnitude 2007
Frequency 10 MHz to 8.5 GHz
Reflection Approved
coefficient: on| 1- or 2-port Six-ports & 0.0070 to o Uncertainty listed is for a on 29
coaxial devices VANA 0 ! Connector GPCT 0.0085 2 95% No typical device March 612908
magnitude 2007
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Calibration or Measurement Service

Measurand Level or Range

Measurement
Conditions/Independent Variable

Expanded Uncertainty

KE€DB

Instrument . . . .
) Instrument Minimum | Maximum ) I . Coverage Level of Is the expanded | yncertainty Approval |NMI Service
Quantity or Artifact Type or value value Units Parameter Specifications value Units Factor Confidence | uncertainty a Matrix Comments date Identifier
Method relative one?
Frequency 10 MHz to 18 GHz
Reflection Approved
coefficient: on| 1- or 2-port Six-ports & 0.0035 to o Uncertainty listed is for a on 29
coaxial devices VANA 0 L Connector Type N 0.0075 2 95% No typical device March 612908
magnitude 2007
Frequency 10 MHz to 18 GHz
Reflection Approved
coefficient: on| 1- or 2-port Six-ports & 0.0070 to o Uncertainty listed is for a on 29
coaxial devices VANA 0 ! Connector 3:5mm 0.0135 2 95% No typical device March 61290S
magnitude 2007
Frequency 10 MHz to 33 GHz
Reflection Approved
coefficient: on| 1- or 2-port Six-ports & 0.0095 to o Uncertainty listed is for a on 29
coaxial devices VANA 0 ! Connector 292 mm 0.0195 2 95% No typical device March 61290S
magnitude 2007
Frequency 50 MHz to 40 GHz
Reflection Approved
coefficient: on| 1- or 2-port Six-ports & 0.0125 to o Uncertainty listed is for a on 29
coaxial devices VANA 0 ! Connector 2.4 mm 0.0210 2 95% No typical device March 61290S
magnitude 2007
Frequency 50 MHz to 50 GHz
Reflection
coefficient: on
coaxial phase Approved
(with 1-or2-port | = Six-ports & 0 180 o Connector GR900 09510180 ° 2 95% No Uncertainty listed is fora | - on 29 61290S
magnitude of devices VANA typical device March
reflection 2007
coefficient <=
0.1)
Frequency 10 MHz to 8.5 GHz
Reflection
coefficient: on
coaxial phase Approved
(with 1- or 2-port Six-ports & o o o Uncertainty listed is for a on 29
magnitude of devices VANA 0 180 Connector GPC7 3.80 to 180 2 95% No typical device March 61290S
reflection 2007
coefficient <=
0.1)
Frequency 10 MHz to 18 GHz
Reflection
coefficient: on
coaxial phase Approved
(with 1- or 2-port Six-ports & o o o Uncertainty listed is for a on 29
magnitude of devices VANA 0 180 Connector Type N 1.90 to 180 2 95% No typical device March 61290S
reflection 2007
coefficient <=
0.1)
Frequency 10 MHz to 18 GHz
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Calibration or Measurement Service

Measurand Level or Range

Measurement
Conditions/Independent Variable

Expanded Uncertainty

KE€DB

Instrument

. Instrument Minimum | Maximum . e ) Coverage Level of Is the expanded | yncertainty Approval |NMI Service
Quantity or Artifact Lye’zﬁc?c; value value Units Parameter Specifications value Units Factor Confidence uncgrtainty a Matrix Comments date Identifier
relative one?
Reflection
coefficient: on
coaxial phase Approved
(with 1- or 2-port Six-ports & o o Uncertainty listed is for a on 29
magnitude of devices VANA 0 180 Connector 3.5mm 3.80 to 180 2 95% No typical device March 61290S
reflection 2007
coefficient <=
0.1)
Frequency 10 MHz to 33 GHz
Reflection
coefficient: on
coaxial phase Approved
(with 1-or2-port | Six-ports & 0 180 o Connector 2.92 mm 230t0180| ° 2 95% No Uncertainty listed is for a | - on 29 61290S
magnitude of devices VANA typical device March
reflection 2007
coefficient <=
0.1)
Frequency 50 MHz to 40 GHz
Reflection
coefficient: on
coaxial phase Approved
(with 1- or 2-port Six-ports & o o Uncertainty listed is for a on 29
magnitude of devices VANA 0 180 Connector 2.4 mm 2.80to 180 2 95% No typical device March 61290S
reflection 2007
coefficient <=
0.1)
Frequency 50 MHz to 50 GHz
Reflection
coefficient: on
coaxial phase Approved
(with 1-or2-port | - Six-ports & 0 180 o Connector GR900 010t01.00| ° 2 95% No Uncertainty listed is fora | - on 29 61290S
magnitude of devices VANA typical device March
reflection 2007
coefficient >
0.1)
Frequency 10 MHz to 8.5 GHz
Reflection
coefficient: on
coaxial phase Approved
(with 1- or 2-port Six-ports & o o Uncertainty listed is for a on 29
magnitude of devices VANA 0 180 Connector GPC 7 0.40 to 4.25 2 95% No typical device March 61290S
reflection 2007
coefficient >
0.1)
Frequency 10 MHz to 18 GHz
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. . . Measurement .
Calibration or Measurement Service Measurand Level or Range Conditions/independent Variable Expanded Uncertainty
Instrument . . . .
) Instrument Minimum | Maximum ) I . Coverage Level of Is the expanded | yncertainty Approval |NMI Service
Quantity or Artifact Type or value value Units Parameter Specifications Value Units Factor Confidence uncertainty a Matrix Comments date Identifier
Method relative one?
Reflection
coefficient: on
coaxial phase Approved
(with 1- or 2-port Six-ports & o o o Uncertainty listed is for a on 29
magnitude of devices VANA 0 180 Connector Type N 0.20to 2.15 2 95% No typical device March 61290S
reflection 2007
coefficient >
0.1)
Frequency 10 MHz to 18 GHz
Reflection
coefficient: on
coaxial phase Approved
(with 1- or 2-port Six-ports & o o o Uncertainty listed is for a on 29
magnitude of devices VANA 0 180 Connector 3.5 mm 0.40 to 4.85 2 95% No typical device March 61290S
reflection 2007
coefficient >
0.1)
Frequency 10 MHz to 33 GHz
Reflection
coefficient: on
coaxial phase Approved
(with 1-or2-port | Skx-ports & 0 180 . Connector 2.92 mm 02510310 ° 2 95% No Uncertainty listed is fora | - on 29 61290S
magnitude of devices VANA typical device March
reflection 2007
coefficient >
0.1)
Frequency 50 MHz to 40 GHz
Reflection
coefficient: on
coaxial phase Approved
(with 1- or 2-port Six-ports & o o o Uncertainty listed is for a on 29
magnitude of devices VANA 0 180 Connector 2.4 mm 0.30to 4.1 2 95% No typical device March 61290S
reflection 2007
coefficient >
0.1)
Frequency 50 MHz to 50 GHz
Transmission Approved
coefficient: on 2-port Six-ports & 0.01to o Uncertainty listed is for a on 29
coaxial devices VANA 0 40 ds Connector GR900 0.041 d& 2 95% Yes typical device March 61290S
magnitude 2007
Frequency 10 MHz to 8.5 GHz
Transmission Approved
coefficient: on 2-port Six-ports & 0.009 to o Uncertainty listed is for a on 29
coaxial devices VANA 0 40 d& Connector GPC7 0.047 dB 2 95% Yes typical device March 612908
magnitude 2007
Frequency 10 MHz to 18 GHz
Transmission Approved
coefficient: on 2-port Six-ports & 0.014 to o Uncertainty listed is for a on 29
coaxial devices VANA 0 40 d& Connector Type N 0.042 d& 2 95% Yes typical device March 612908
magnitude 2007
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Calibration or Measurement Service

Measurand Level or Range

Measurement
Conditions/Independent Variable

Expanded Uncertainty

KE€DB

Instrument . . . .
) Instrument Minimum | Maximum ) I . Coverage Level of Is the expanded | yncertainty Approval |NMI Service
Quantity or Artifact Type or value value Units Parameter Specifications Value Units Factor Confidence uncertainty a Matrix Comments date Identifier
Method relative one?
Frequency 10 MHz to 18 GHz
Transmission Approved
coefficient: on 2-port Six-ports & 0.011to o Uncertainty listed is for a on 29
coaxial devices VANA 0 40 ds Connector 35 mm 0.52 d& 2 95% Yes typical device March 61290S
magnitude 2007
Frequency 10 MHz to 33 GHz
Transmission Approved
coefficient: on 2-port Six-ports & 0.011 to o Uncertainty listed is for a on 29
coaxial devices VANA 0 40 dB Connector 2.92mm 0.059 d8 2 95% ves typical device March 61290S
magnitude 2007
Frequency 50 MHz to 40 GHz
Transmission Approved
coefficient: on 2-port Six-ports & 0.021 to o Uncertainty listed is for a on 29
coaxial devices VANA 0 40 d& Connector 2.4 mm 0.084 d& 2 95% Yes typical device March 61290S
magnitude 2007
Frequency 50 MHz to 50 GHz
Transmission Approved
coefficient: on 2-port Six-ports & 0.040 to o Uncertainty listed is for a on 29
coaxial devices VANA 40 55 d& Connector GR900 0.071 d& 2 95% ves typical device March 612908
magnitude 2007
Frequency 10 MHz to 8.5 GHz
Transmission Approved
coefficient: on 2-port Six-ports & 0.040 to o Uncertainty listed is for a on 29
coaxial devices VANA 40 55 d8 Connector GPC7 0.075 d8 2 95% ves typical device March 61290S
magnitude 2007
Frequency 10 MHz to 18 GHz
Transmission Approved
coefficient: on 2-port Six-ports & 0.040 to o Uncertainty listed is for a on 29
coaxial devices VANA 40 55 dB Connector Type N 0.071 dB 2 95% Yes typical device March 612905
magnitude 2007
Frequency 10 MHz to 18 GHz
Transmission Approved
coefficient: on 2-port Six-ports & 0.040 to o Uncertainty listed is for a on 29
coaxial devices VANA 40 55 d& Connector 3.5 mm 0.078 d& 2 95% Yes typical device March 612908
magnitude 2007
Frequency 10 MHz to 33 GHz
Transmission Approved
coefficient: on 2-port Six-ports & 0.040 to o Uncertainty listed is for a on 29
coaxial devices VANA 40 55 de Connector 292 mm 0.083 d& 2 95% Yes typical device March 612908
magnitude 2007
Frequency 50 MHz to 40 GHz
Transmission Approved
coefficient: on 2-port Six-ports & 0.060 to o Uncertainty listed is for a on 29
coaxial devices VANA 40 55 ds Connector 2.4 mm 0.108 dB 2 95% Yes typical device March 61290S
magnitude 2007
Frequency 50 MHz to 50 GHz
Transmission Approved
coefficient: on 2-port Six-ports & 0.070 to o Uncertainty listed is for a on 29
coaxial devices VANA 55 70 d& Connector GR900 0.300 d& 2 95% Yes typical device March 612908
magnitude 2007
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Calibration and Measurement Capabilities

Electricity and Magnetism, United States, NIST (National Institute of Standards and Technology)

Calibration or Measurement Service

Measurand Level or Range

Measurement
Conditions/Independent Variable

Expanded Uncertainty

KE€DB

Instrument - . . .
) Instrument Minimum | Maximum ) I . Coverage Level of Is the expanded | yncertainty Approval |NMI Service
Quantity or Artifact Type or value value Units Parameter Specifications Value Units Factor Confidence uncertainty a Matrix Comments date Identifier
Method relative one?
Frequency 10 MHz to 8.5 GHz
Transmission Approved
coefficient: on 2-port Six-ports & 0.070 to o Uncertainty listed is for a on 29
coaxial devices VANA 55 70 d& Connector GPC7 0.310 d& 2 95% Yes typical device March 612908
magnitude 2007
Frequency 10 MHz to 18 GHz
Transmission Approved
coefficient: on 2-port Six-ports & 0.070 to o Uncertainty listed is for a on 29
coaxial devices VANA 55 70 d& Connector Type N 0.310 d& 2 95% Yes typical device March 61290S
magnitude 2007
Frequency 10 MHz to 18 GHz
Transmission Approved
coefficient: on 2-port Six-ports & 0.071to o Uncertainty listed is for a on 29
coaxial devices VANA 55 70 dB Connector 35mm 0.312 d8 2 95% ves typical device March 61290S
magnitude 2007
Frequency 10 MHz to 33 GHz
Transmission Approved
coefficient: on 2-port Six-ports & 0.071to o Uncertainty listed is for a on 29
coaxial devices VANA 55 70 d& Connector 2:92 mm 0.313 d& 2 95% Yes typical device March 61290S
magnitude 2007
Frequency 50 MHz to 40 GHz
Transmission Approved
coefficient: on 2-port Six-ports & 0.091 to o Uncertainty listed is for a on 29
coaxial devices VANA 55 70 d& Connector 2.4 mm 0.335 d& 2 95% Yes typical device March 612908
magnitude 2007
Frequency 50 MHz to 50 GHz
Transmission Approved
coefficient: on| 2P Six-ports & 0 180 o Connector GR900 00710089 ° 2 95% No Uncertainty listed is fora | - on 29 61290S
. devices VANA typical device March
coaxial phase
2007
Frequency 10 MHz to 8.5 GHz
Transmission Approved
coefficient: on| 2P Sheports & 0 180 ° Connector GPC7 012t0357| ° 2 95% No Uncertainty listed is fora | - on 29 | 4594
. devices VANA typical device March
coaxial phase
2007
Frequency 10 MHz to 18 GHz
Transmission Approved
coefficient: on 2-port Six-ports & 0 180 ° Connector Type N 0.16 to 1.92 ° 2 95% No Uncertamty I|steq is for a on 29 61290S
. devices VANA typical device March
coaxial phase
2007
Frequency 10 MHz to 18 GHz
Transmission Approved
coefficient: on| 2P Six-ports & 0 180 o Connector 3.5 mm 02110327| ° 2 95% No Uncertainty listed is fora | - on 29 61290S
. devices VANA typical device March
coaxial phase
2007
Frequency 10 MHz to 33 GHz
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Calibration and Measurement Capabilities

Electricity and Magnetism, United States, NIST (National Institute of Standards and Technology)

Calibration or Measurement Service

Measurand Level or Range

Measurement
Conditions/Independent Variable

Expanded Uncertainty

KE€DB

Instrument . . . .
) Instrument Minimum | Maximum ) I . Coverage Level of Is the expanded | yncertainty Approval |NMI Service
Quantity or Artifact Type or value value Units Parameter Specifications value Units Factor Confidence | uncertainty a Matrix Comments date Identifier
Method relative one?
Transmission Approved
coefficient: on| 2Pt Six-ports & 0 180 o Connector 2.92 mm 02110395 ° 2 95% No Uncertainty listed is fora | on 29 61290S
. devices VANA typical device March
coaxial phase
2007
Frequency 50 MHz to 40 GHz
Transmission Approved
coefficient: on 2-pprt Six-ports & 0 180 ° Connector 2.4 mm 0.21t0 4.92 ° 2 95% No Uncertamty I|steq is fora on 29 61290S
. devices VANA typical device March
coaxial phase
2007
Frequency 50 MHz to 50 GHz
Reflection Approved
coefficient: on| 1- or 2-port Six-ports & 0.0046 to o Uncertainty listed is for a on 29
waveguide devices VANA 0 ! Connector WR 90 0.0075 2 95% No typical device March 612908
magnitude 2007
Freguenc 8.2GHzto 124
quency GHz
Reflection Approved
coefficient: on| 1- or 2-port Six-ports & 0.0046 to o Uncertainty listed is for a on 29
waveguide devices VANA 0 ! Connector WR 62 0.0075 2 95% No typical device March 612908
magnitude 2007
Frequenc 12.4 GHz to 18
quency GHz
Reflection Approved
coefficient: on| 1- or 2-port Six-ports & 0.0038 to o Uncertainty listed is for a on 29
waveguide devices VANA 0 1 Connector WR 42 0.0055 2 95% No typical device March 612908
magnitude 2007
Frequenc 18 GHz to 26.5
quency GHz
Reflection Approved
coefficient: on| 1- or 2-port Six-ports & 0.0038 to o Uncertainty listed is for a on 29
waveguide devices VANA 0 1 Connector WR 28 0.0055 2 95% No typical device March 612908
magnitude 2007
Frequenc 26.5 GHz to 40
quency GHz
Reflection Approved
coefficient: on| 1- or 2-port Six-ports & 0.0076 to o Uncertainty listed is for a on 29
waveguide devices VANA 0 1 Connector WR22 0.0110 2 95% No typical device March 612908
magnitude 2007
Frequency 33 GHz to 50 GHz
Reflection Approved
coefficient: on| 1- or 2-port Six-ports & 0.0076 to o Uncertainty listed is for a on 29
waveguide devices VANA 0 ! Connector WR15 0.0110 2 95% No typical device March 612908
magnitude 2007
Frequency 50 GHz to 75 GHz
Reflection Approved
coefficient: on| 1- or 2-port Six-ports & 0.0140 to o Uncertainty listed is for a on 29
waveguide devices VANA 0 ! Connector WR 10 0.0244 2 95% No typical device March 612908
magnitude 2007
Frequency 75 GHz to 110 GHz
The BIPM key comparison database, April 2015 46/66




Calibration and Measurement Capabilities

Electricity and Magnetism, United States, NIST (National Institute of Standards and Technology)

Calibration or Measurement Service

Measurand Level or Range

Measurement
Conditions/Independent Variable

Expanded Uncertainty

KE€DB

Instrument . . . .
) Instrument Minimum | Maximum ) I . Coverage Level of Is the expanded | yncertainty Approval |NMI Service
Quantity or Artifact &ye’iﬁc?[; value value Units Parameter Specifications Value Units Factor Confidence uncgrtainty a Matrix Comments date Identifier
relative one?
Reflection
coefficient: on
waveguide Approved
phas_e (with | 1-or _2—port Six-ports & 0 180 o Connector WR 90 1.98 t0 180 o 2 95% No Uncertamty I|steq is for a on 29 61290S
magnitude of devices VANA typical device March
reflection 2007
coefficient <=
0.1)
Frequency 8.2GHzto 124
GHz
Reflection
coefficient: on
waveguide Approved
phas_e (with | 1-or _2—port Six-ports & 0 180 o Connector WR 62 2040 180 o 2 95% No Uncertamty I|stec_i is for a on 29 61290S
magnitude of devices VANA typical device March
reflection 2007
coefficient <=
0.1)
Frequency 12.4 GHz to 18
GHz
Reflection
coefficient: on
waveguide Approved
phas_e (with | 1-or _2-p0rt Six-ports & 0 180 o Connector WR 42 1.64 10 180 o 2 95% No Uncertamty I|5tec_i is for a on 29 61290S
magnitude of devices VANA typical device March
reflection 2007
coefficient <=
0.1)
Frequency 18 GHz to 26.5
GHz
Reflection
coefficient: on
waveguide Approved
phas_e (with | 1-or _2-p0rt Six-ports & 0 180 o Connector WR 28 1.75 t0 180 o 2 95% No Uncertamty I|5tec_i is for a on 29 61290S
magnitude of devices VANA typical device March
reflection 2007
coefficient <=
0.1)
Frequency 26.5 GHz to 40
GHz
Reflection
coefficient: on
waveguide Approved
phasg (with | 1-or ?-port Six-ports & 0 180 o Connector WR 22 317 to 180 o 2 95% No Uncertamty I|steq is for a on 29 61290S
magnitude of devices VANA typical device March
reflection 2007
coefficient <=
0.1)
Frequency 33 GHz to 50 GHz
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Calibration and Measurement Capabilities

Electricity and Magnetism, United States, NIST (National Institute of Standards and Technology)

Calibration or Measurement Service

Measurand Level or Range

Measurement
Conditions/Independent Variable

Expanded Uncertainty

KE€DB

Instrument . . . .
) Instrument Minimum | Maximum ) I . Coverage Level of Is the expanded | yncertainty Approval |NMI Service
Quantity or Artifact Lye’zﬁc?c; value value Units Parameter Specifications Value Units Factor Confidence uncgrtainty a Matrix Comments date Identifier
relative one?
Reflection
coefficient: on
waveguide Approved
phas_e (with | 1-or _2—port Six-ports & 0 180 o Connector WR 15 3.73 10 180 o 2 95% No Uncertamty I|steq is for a on 29 61290S
magnitude of devices VANA typical device March
reflection 2007
coefficient <=
0.1)
Frequency 50 GHz to 75 GHz
Reflection
coefficient: on
waveguide Approved
phasg (with | 1-or ?—port Six-ports & 0 180 o Connector WR 10 7.59 to 180 o 2 95% No Uncertamty I|steq is for a on 29 61290S
magnitude of devices VANA typical device March
reflection 2007
coefficient <=
0.1)
Frequency 75 GHz to 110 GHz
Reflection
coefficient: on
waveguide Approved
phasg (with | 1-or g—port Six-ports & 0 180 o Connector WR 90 0.49 to 1.98 o 2 05% No Uncertamty Ilsteq is for a on 29 61290S
magnitude of devices VANA typical device March
reflection 2007
coefficient >
0.1)
Frequency 8.2GHzto 12.4
GHz
Reflection
coefficient: on
waveguide Approved
phasg (with | 1-or g—port Six-ports & 0 180 o Connector WR 62 0.72 10 2.04 o 2 05% No Uncertamty Ilsteq is for a on 29 61290S
magnitude of devices VANA typical device March
reflection 2007
coefficient >
0.1)
Frequency 12.4 GHz to 18
GHz
Reflection
coefficient: on
waveguide Approved
phas_e (with | 1-or _2—port Six-ports & 0 180 o Connector WR 42 10310 1.64 o 2 95% No Uncertalmy Ilste(_i is for a on 29 61290S
magnitude of devices VANA typical device March
reflection 2007
coefficient >
0.1)
Frequency 18 GHz to 26.5
GHz
The BIPM key comparison database, April 2015 48/66




Calibration and Measurement Capabilities

Electricity and Magnetism, United States, NIST (National Institute of Standards and Technology)

Calibration or Measurement Service

Measurand Level or Range

Measurement
Conditions/Independent Variable

Expanded Uncertainty

KE€DB

Instrument . . . .
) Instrument Minimum | Maximum ) I . Coverage Level of Is the expanded | yncertainty Approval |NMI Service
Quantity or Artifact &ye’iﬁc?[; value value Units Parameter Specifications Value Units Factor Confidence uncgrtainty a Matrix Comments date Identifier
relative one?
Reflection
coefficient: on
waveguide Approved
phas_e (with | 1-or _2—port Six-ports & 0 180 o Connector WR 28 12010 1.75 o 2 95% No Uncertamty I|steq is for a on 29 61290S
magnitude of devices VANA typical device March
reflection 2007
coefficient >
0.1)
Frequency 26.5 GHz to 40
GHz
Reflection
coefficient: on
waveguide Approved
phas_e (with | 1-or _2—port Six-ports & 0 180 o Connector WR 22 188103.17 o 2 95% No Uncertamty I|stec_i is for a on 29 61290S
magnitude of devices VANA typical device March
reflection 2007
coefficient >
0.1)
Frequency 33 GHz to 50 GHz
Reflection
coefficient: on
waveguide Approved
phasg (with | 1-or g—port Six-ports & 0 180 o Connector WR 15 27210 3.73 o 2 05% No Uncertamty Ilsteq is for a on 29 61290S
magnitude of devices VANA typical device March
reflection 2007
coefficient >
0.1)
Frequency 50 GHz to 75 GHz
Reflection
coefficient: on
waveguide Approved
phas_e (with | 1-or _2-p0rt Six-ports & 0 180 o Connector WR 10 412 10 7.59 o 2 95% No Uncertamty I|5tec_i is for a on 29 61290S
magnitude of devices VANA typical device March
reflection 2007
coefficient >
0.1)
Frequency 75 GHz to 110 GHz
Transmission Approved
coefficient: on 2-port Six-ports & 0.031 to Uncertainty listed is for a on 29
waveguide devices VANA 0 40 d& Connector WR 90 0.046 dB 2 95% Yes typical device March 612908
magnitude 2007
Frequency 8.2GHzto 124
GHz
Transmission Approved
coefficient: on 2-port Six-ports & 0.031 to Uncertainty listed is for a on 29
waveguide devices VANA 0 40 d& Connector WR 62 0.046 d& 2 95% Yes typical device March 612908
magnitude 2007
Frequency 12.4 GHz to 18
GHz
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Calibration and Measurement Capabilities

Electricity and Magnetism, United States, NIST (National Institute of Standards and Technology)

Calibration or Measurement Service

Measurand Level or Range

Measurement
Conditions/Independent Variable

Expanded Uncertainty

KE€DB

Instrument . . . .
) Instrument Minimum | Maximum ) I . Coverage Level of Is the expanded | yncertainty Approval |NMI Service
Quantity or Artifact Type or value value Units Parameter Specifications value Units Factor Confidence | uncertainty a Matrix Comments date Identifier
Method relative one?
Transmission Approved
coefficient: on 2-port Six-ports & 0.023 to o Uncertainty listed is for a on 29
waveguide devices VANA 0 40 d& Connector WR 42 0.042 d& 2 95% Yes typical device March 612908
magnitude 2007
Erequenc 18 GHz to 26.5
quency GHz
Transmission Approved
coefficient: on 2-port Six-ports & 0.023 to o Uncertainty listed is for a on 29
waveguide devices VANA 0 40 dB Connector WR 28 0.042 d8 2 95% ves typical device March 61290S
magnitude 2007
Frequenc 26.5 GHz to 40
quency GHz
Transmission Approved
coefficient: on 2-port Six-ports & 0.023 to o Uncertainty listed is for a on 29
waveguide devices VANA 0 40 dB Connector WR 22 0.042 d8 2 95% ves typical device March 61290S
magnitude 2007
Frequency 33 GHz to 50 GHz
Transmission Approved
coefficient: on 2-port Six-ports & 0.042 to o Uncertainty listed is for a on 29
waveguide devices VANA 0 40 d& Connector WR15 0.081 d& 2 95% Yes typical device March 61290S
magnitude 2007
Frequency 50 GHz to 75 GHz
Transmission Approved
coefficient: on 2-port Six-ports & 0.047 to o Uncertainty listed is for a on 29
waveguide devices VANA 0 40 d8 Connector WR 10 0.084 d8 2 95% ves typical device March 61290S
magnitude 2007
Frequency 75 GHz to 110 GHz
Transmission Approved
coefficient: on 2-port Six-ports & 0.046 to o Uncertainty listed is for a on 29
waveguide devices VANA 40 50 d& Connector WR 90 0.072 d& 2 95% Yes typical device March 612908
magnitude 2007
Freguenc 8.2GHzto 124
quency GHz
Transmission Approved
coefficient: on 2-port Six-ports & 0.046 to o Uncertainty listed is for a on 29
waveguide devices VANA 40 50 d& Connector WR 62 0.072 d& 2 95% Yes typical device March 612908
magnitude 2007
Freguenc 12.4 GHz to 18
q Y GHz
Transmission Approved
coefficient: on 2-port Six-ports & 0.042 to o Uncertainty listed is for a on 29
waveguide devices VANA 40 50 d& Connector WR 42 0.070 dB 2 95% Yes typical device March 612908
magnitude 2007
Frequenc 18 GHz to 26.5
q Y GHz
Transmission Approved
coefficient: on 2-port Six-ports & 0.042 to o Uncertainty listed is for a on 29
waveguide devices VANA 40 50 d& Connector WR 28 0.070 d& 2 95% Yes typical device March 612908
magnitude 2007
Frequenc 26.5 GHz to 40
q Y GHz
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Calibration and Measurement Capabilities

Electricity and Magnetism, United States, NIST (National Institute of Standards and Technology)

. . . Measurement .
Calibration or Measurement Service Measurand Level or Range Conditions/independent Variable Expanded Uncertainty
Instrument . . . .
) Instrument Minimum | Maximum ) I . Coverage Level of Is the expanded | yncertainty Approval |NMI Service
Quantity or Artifact Type or value value Units Parameter Specifications Value Units Factor Confidence uncertainty a Matrix Comments date Identifier
Method relative one?
Transmission Approved
coefficient: on 2-port Six-ports & 0.042 to o Uncertainty listed is for a on 29
waveguide devices VANA 40 50 d& Connector WR22 0.070 d& 2 95% Yes typical device March 612908
magnitude 2007
Frequency 33 GHz to 50 GHz
Transmission Approved
coefficient: on 2-port Six-ports & 0.081 to o Uncertainty listed is for a on 29
waveguide devices VANA 40 50 ds Connector WR15 0.138 d& 2 95% Yes typical device March 61290S
magnitude 2007
Frequency 50 GHz to 75 GHz
Transmission Approved
coefficient: on 2-port Six-ports & 0.084 to o Uncertainty listed is for a on 29
waveguide devices VANA 40 50 dB Connector WR 10 0.140 d8 2 95% ves typical device March 61290S
magnitude 2007
Frequency |75 GHz to 110 GHz
Transmission Approved
coefficient: on 2-port Six-ports & 0.072 to o Uncertainty listed is for a on 29
waveguide devices VANA 50 70 dB Connector WR 90 0.310 d8 2 95% ves typical device March 61290S
phase 2007
Freguenc 8.2GHzto 12.4
quency GHz
Transmission Approved
coefficient: on 2-port Six-ports & 0.072 to o Uncertainty listed is for a on 29
waveguide devices VANA 50 70 d& Connector WR 62 0.311 d& 2 95% Yes typical device March 612908
phase 2007
Freguenc 12.4 GHz to 18
quency GHz
Transmission Approved
coefficient: on 2-port Six-ports & 0.070 to o Uncertainty listed is for a on 29
waveguide devices VANA 50 70 d& Connector WR 42 0.310 d& 2 95% Yes typical device March 612908
phase 2007
Frequenc 18 GHz to 26.5
quency GHz
Transmission Approved
coefficient: on 2-port Six-ports & 0.070 to o Uncertainty listed is for a on 29
waveguide devices VANA 50 70 d& Connector WR 28 0.310 d& 2 95% Yes typical device March 612908
phase 2007
Frequenc 26.5 GHz to 40
q Y GHz
Transmission Approved
coefficient: on 2-port Six-ports & 0.070 to o Uncertainty listed is for a on 29
waveguide devices VANA 50 70 d& Connector WR22 0.310 dB 2 95% Yes typical device March 612908
phase 2007
Frequency 33 GHz to 50 GHz
Transmission Approved
coefficient: on 2-port Six-ports & 0.138 to o Uncertainty listed is for a on 29
waveguide devices VANA 50 70 d& Connector WR15 0.620 d& 2 95% Yes typical device March 612908
phase 2007
Frequency 50 GHz to 75 GHz
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Calibration and Measurement Capabilities

Electricity and Magnetism, United States, NIST (National Institute of Standards and Technology)

Calibration or Measurement Service

Measurand Level or Range

Measurement
Conditions/Independent Variable

Expanded Uncertainty

KE€DB

Instrument - . . .
) Instrument Minimum | Maximum ) I . Coverage Level of Is the expanded | yncertainty Approval |NMI Service
Quantity or Artifact Type or value value Units Parameter Specifications Value Units Factor Confidence uncertainty a Matrix Comments date Identifier
Method relative one?
Transmission Approved
coefficient: on 2-port Six-ports & 0.140to o Uncertainty listed is for a on 29
waveguide devices VANA 50 70 d& Connector WR 10 0.621 d& 2 95% Yes typical device March 612908
phase 2007
Frequency 75 GHz to 110 GHz
Transmission Approved
coeffluen_t: on 2—p_0rt Six-ports & 0 180 o Connector WR 90 0.38 o 2 95% No Uncertamty I|stec_l is for a on 29 61290S
waveguide devices VANA typical device March
phase 2007
Freguenc 8.2GHzto 124
quency GHz
Transmission Approved
coeffluen_t: on 2—p_0rt Six-ports & 0 180 o Connector WR 62 0.65 o 2 95% No Uncertamty I|stec_l is for a on 29 61290S
waveguide devices VANA typical device March
phase 2007
Frequenc 12.4 GHz to 18
quency GHz
Transmission Approved
coeffluen_t: on 2—p_0rt Six-ports & 0 180 o Connector WR 42 1.03 o 2 95% No Uncertamty I|stec_l is for a on 29 61290S
waveguide devices VANA typical device March
phase 2007
Frequenc 18 GHz to 26.5
quency GHz
Transmission Approved
coefflmen_t: on 2-p_ort Six-ports & 0 180 o Connector WR 28 119 o 2 95% No Uncertamty I|5tec_l is for a on 29 61290S
waveguide devices VANA typical device March
phase 2007
Frequenc 26.5 GHz to 40
quency GHz
Transmission Approved
coefflmen_t: on 2-p_ort Six-ports & 0 180 o Connector WR 22 1.79 o 2 95% No Uncertamty I|5tec_l is for a on 29 61290S
waveguide devices VANA typical device March
phase 2007
Frequency 33 GHz to 50 GHz
Transmission Approved
coeffluenlt: on 2—pprt Six-ports & 0 180 o Connector WR 15 271 o 2 05% No Uncertamty Ilsteq is for a on 29 61290S
waveguide devices VANA typical device March
phase 2007
Frequency 50 GHz to 75 GHz
Transmission Approved
coeffluenlt: on 2-port Six-ports & 0 180 o Connector WR 10 303 o 2 95% No Uncertamty I|steq is for a on 29 61290S
waveguide devices VANA typical device March
phase 2007
Frequency 75 GHz to 110 GHz
Approved
HF antenna . . . . ) .
parameter: Directive Bxtrapolation 0 35 dB Frequency 2 GHz to 30 GHz 0.07 dB 2 95% No Uncertamt}/ listed is on 29 63100S
. antennas range nominal March
antenna gain
2007
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Calibration and Measurement Capabilities

Electricity and Magnetism, United States, NIST (National Institute of Standards and Technology)

Calibration or Measurement Service

Measurand Level or Range

Measurement
Conditions/Independent Variable

Expanded Uncertainty

KE€DB

Instrument . . . .
) Instrument Minimum | Maximum ) I . Coverage Level of Is the expanded | yncertainty Approval |NMI Service
Quantity or Artifact Type or value value Units Parameter Specifications Value Units Factor Confidence uncertainty a Matrix Comments date Identifier
Method relative one?
Approved
HF antenna . . . . . .
parameter: | Directive | Extrapolation 0 35 dB Frequency |30GHzto75GHz| 0.1 B 2 95% No Uncertainty listed is on 29 63100S
: antennas range nominal March
antenna gain
2007
Approved
HF antenna . . . . . .
parameter: | Directive | Extrapolation -60 0 dB Frequency | 2GHzto75GHz |  0.03 dB/dB 2 95% Yes Uncertainty listed is on 29 63100S
- antennas range nominal March
polarization
2007
HF antenna Directive Uncertainty listed is A%F;r(;\;ed
parameter: Near-field range 20 60 dB Frequency 2 GHz to 75 GHz 0.13 dB 2 95% No Y 63200S
antenna gain antennas nominal March
g 2007
HF antenna Approved
parameter: | Directive o field range|  -60 0 dB Frequency | 2GHzto75GHz |  0.07 dB/dB 2 95% Yes Uncertainty listed is on 29 632005
antenna antennas nominal March
polarization 2007
HF antenna Approved
parameter: | Directive | oo foi range | -60 0 dB Frequency | 2GHzto75GHz |  0.03 dB/dB 2 95% Yes Uncertainty listed is on 29 63400S
antenna antennas nominal March
pattern 2007
HF fleld. Approved
strength: Uncertainty listed is on 29
electric and TEM cell TEM cell 1 200 Vim Frequency 10 kHz to 300 MHz 0.59 dB 2 95% Yes nom;‘;al March 64100S
magnetic field
2007
stength
HF fleld- Approved
strength: Uncertainty listed is on 29
electric and TEM cell TEM cell 1 200 Vim Frequency 10 kHz to 300 MHz 0.59 dB 2 95% Yes nomiynal March 64100S
magnetic field
2007
stength
HF field Approved
strength: Directive Anechoic 200 MHz to 450 Uncertainty listed is 251 29
electric and ) 1 150 Vim Frequency MHz (open-ended 0.61 dB 2 95% Yes Y 64300S
e waveguide chamber . nominal March
magnetic field waveguide)
2007
stength
e
electric and Directive Anechoic 1 200 v/m Frequency 450 MHz_to 40 GHz 0.61 dB 2 95% Yes Uncertalnt_y listed is on 29 64300S
e antennas chamber (pyramidal horn) nominal March
magnetic field
2007
stength
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Calibration and Measurement Capabilities

Electricity and Magnetism, United States, NIST (National Institute of Standards and Technology)

Uncertainty table: Matrix 1

Capacitance, NIST Internal Identifier: 52130C

50 Hz | 80 Hz | 100 Hz | 160 Hz | 200 Hz | 300 Hz | 400 Hz | 600 Hz | 800 Hz | 1 kHz [1.6 kHz| 2kHz | 3kHz | 4kHz | 6 kHz | 8 kHz | 10 kHz | 12 kHz | 16 kHz | 20 kHz
10 pF 3.8 2.1 1.4 0.9 0.7 0.50 0.41 0.32 0.27 0.24 0.22 0.23 0.28 0.34 0.50 0.7 1.0 1.6 2.3 3.5
100 pF 1.6 1.0 0.8 0.6 0.51 0.41 0.35 0.28 0.24 0.21 0.19 0.20 0.24 0.29 0.40 0.54 0.7 1.1 1.5 2.4
The expanded uncertainties are expressed in uF/F.
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Calibration and Measurement Capabilities

Electricity and Magnetism, United States, NIST (National Institute of Standards and Technology)

Uncertainty table: Matrix 2

Capacitance, NIST Internal Identifier;: 52110S

1kHz | 10 kHz | 50 kHz | 100 kHz|500 kHz| 1 MHz | 2MHz | 3MHz | 4MHz | 5MHz | 6 MHz | 7 MHz | 8 MHz | 9 MHz | 10 MHz

1 pF 25 25 50 80 350 710 1600 2600 3800 5100 6600 8200 | 10000 [ 12000 | 14000
10 pF 25 25 25 25 25 25 50 100 170 270 390 530 700 900 1100
100 pF 25 25 25 25 25 30 55 100 180 270 390 540 700 900 1100
1000 pF 25 25 25 25 25 25 55 100 180 270 390 530 700 900 1100

The expanded uncertainties are expressed in uF/F.
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Calibration and Measurement Capabilities

Electricity and Magnetism, United States, NIST (National Institute of Standards and Technology)

Uncertainty table: Matrix 3

Capacitance: dissipation factor, NIST Internal Identifier: 52110S

1kHz | 10 kHz | 50 kHz | 100 kHz|500 kHz| 1 MHz | 2MHz | 3MHz | 4MHz | 5MHz | 6 MHz | 7 MHz | 8 MHz | 9 MHz | 10 MHz
1 pF 25 25 35 50 160 300 650 1100 1600 2100 2700 3400 4100 4900 5700
10 pF 22 22 22 23 24 28 46 76 120 170 240 310 400 500 610
100 pF 24 24 24 24 24 24 26 30 35 42 51 62 75 90 105
1000 pF 23 23 24 25 34 50 110 180 280 410 560 730 930 1200 1400

The expanded uncertainties are expressed in prad.
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Calibration and Measurement Capabilities

Electricity and Magnetism, United States, NIST (National Institute of Standards and Technology)

Uncertainty table: Matrix 4

Capacitance, NIST Internal Identifier;: 52110S

100 Hz | 1kHz | 10 kHz [100 kHz
10nF_| 160 20 26 70
100nF | 220 40 160 80
1pF 260 50 220 | 180
10 pF 260 60 230 | 200

The expanded uncertainties are expressed in uF/F.
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Calibration and Measurement Capabilities

Electricity and Magnetism, United States, NIST (National Institute of Standards and Technology)

Uncertainty table: Matrix 5

Capacitance: dissipation factor, NIST Internal Identifier: 52110S

100 Hz | 1 kHz | 10 kHz |100 kHz
10 nF 200 16 20 50
100 nF 240 50 170 160
1pF 260 60 230 2000
10 pF 260 180 270 2400

The expanded uncertainties are expressed in prad.
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Calibration and Measurement Capabilities

Electricity and Magnetism, United States, NIST (National Institute of Standards and Technology)

Uncertainty table: Matrix 6

AC-DC transfer difference, NIST Internal Identifier: 53350C

10 Hz 20 Hz 40 Hz 100 Hz | 400 Hz 1 kHz 10kHz | 20kHz | 50 kHz | 100 kHz
0.3V 25 20 15 12 10 8 8 10 13 22
05V 13 11 9 5 5 5 5 5 6 8
1V 14 11 9 5 5 4 4 5 6 7
2V 14 11 9 5 5 3 3 3 4 6
3V 14 12 10 5 5 3 4 4 5 6
4V 14 12 10 5 5 4 4 4 5 7
5V 15 12 10 5 5 4 4 4 5 7
6V 15 12 10 5 5 4 4 4 5 7
10V 15 12 10 5 5 4 4 4 5 7
12V 15 12 10 5 5 5 5 5 6 8
20V 16 12 10 5 5 5 5 5 6 8
30V 16 13 10 6 5 5 5 5 6 9
40V 16 13 10 6 5 5 5 5 I 9
50 V 17 13 11 6 5 5 5 5 7 9
60 V 17 13 11 6 6 5 5 5 7 9
100 V 17 13 11 6 6 6 6 6 7 9
120 V 100 20 20 20 20 7 7 7 8 12
200 V 100 20 20 20 20 7 7 7 9 14
300 V 100 20 20 20 20 7 7 8 10 15
400 V 100 20 20 20 20 9 9 10 13 20
500 V 100 20 20 20 20 10 10 10 14 22
600 V 100 20 20 20 20 11 11 12 15 24
1000 V 100 20 20 20 20 16 17 17 22 35

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

Electricity and Magnetism, United States, NIST (National Institute of Standards and Technology)

Uncertainty table: Matrix 7

AC-DC transfer difference, NIST Internal Identifier: 53350C

10 Hz 20 Hz 40 Hz 100 Hz | 400 Hz 1 kHz 10kHz | 20kHz | 50 kHz | 100 kHz
0.3V 25 20 11 11 11 11 11 12 18 30
05V 21 17 16 6 5 5 5 5 6 8
1V 21 18 16 6 5 4 4 5 6 7
2V 21 18 16 6 5 3 3 3 4 6
3V 22 18 16 6 5 3 3 4 5 6
4V 22 18 16 6 5 4 4 4 5 6
5V 22 18 16 6 5 4 4 4 5 6
6V 22 18 16 6 6 4 4 4 5 6
10V 22 18 16 6 6 4 4 4 5 7
12V 22 18 16 6 6 5 5 5 6 8
20V 22 19 16 6 6 5 5 5 6 8
30V 23 19 17 6 6 5 5 5 6 8
40V 23 19 17 6 6 5 5 5 I 9
50 V 23 19 17 6 6 5 5 5 7 9
60 V 23 19 17 6 6 5 5 5 7 9
100 V 23 19 17 6 6 5 5 6 7 9
120 V 100 20 20 20 20 6 6 7 8 12
200 V 100 20 20 20 20 7 7 7 9 13
300 V 100 20 20 20 20 8 8 8 10 14
400 V 100 20 20 20 20 9 9 9 12 18
500 V 100 20 20 20 20 10 10 10 14 21
600 V 100 20 20 20 20 10 10 10 15 23
1000 V 100 20 20 20 20 16 16 17 23 34

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

Electricity and Magnetism, United States, NIST (National Institute of Standards and Technology)

Uncertainty table: Matrix 8

AC-DC transfer difference, NIST Internal Identifier: 53350C

10 Hz 20 Hz 40 Hz 100 Hz | 400 Hz 1 kHz 10kHz | 20kHz | 50 kHz | 100 kHz

0.3V 25 20 15 15 15 15 15 18 22 33
05V 14 12 11 10 10 6 6 5 7 10
1V 14 13 12 10 10 4 4 5 7 10
2V 15 13 12 10 10 4 4 4 5 9
3V 15 14 13 10 10 4 4 4 6 9
4V 15 14 13 10 10 4 4 4 6 9
5V 15 14 13 10 10 4 4 4 6 9
6V 16 14 13 10 10 4 4 4 6 9
10V 16 15 14 11 10 4 4 4 6 9
12V 16 15 14 11 10 5 5 5 7 10
20V 16 15 14 11 10 5 5 5 I 10
30V 17 15 15 11 10 5 5 5 7 10
40V 17 15 15 11 10 5 6 5 7 11
50 V 17 15 15 11 10 5 6 5 7 11
60 V 17 16 15 11 10 5 6 5 7 11
100 V 18 16 15 11 10 6 6 6 8 11
120 V 100 20 20 20 20 7 7 7 9 13
200 V 100 20 20 20 20 7 7 8 10 14
300 V 100 20 20 20 20 9 9 9 11 16
400 V 100 20 20 20 20 12 12 13 15 22
500 V 100 20 20 20 20 12 12 13 15 24
600 V 100 20 20 20 20 18 18 18 22 34
1000 V 100 20 20 20 20 23 23 24 31 46

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

Electricity and Magnetism, United States, NIST (National Institute of Standards and Technology)

Uncertainty table: Matrix 9

AC-DC transfer difference, NIST Internal Identifier: 53350C

200 kHz 500 kHz 700 kHz 1 MHz
03V 30 45 60 75
05V 20 22 26 33
1V 19 22 25 32
2V 19 21 24 31
3V 18 20 23 30
4V 18 20 23 30
5V 17 19 22 29
6V 17 19 22 29
10V 17 19 22 29
12V 17 19 22 29
20V 17 19 22 29
30V 20 22 22 31
40 V 20 22 25 31
S50V 20 22 25 31
60 V 20 22 25 31
100 V 21 23 27 33

The expanded uncertainties are expressed in uV/V.
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Calibration and Measurement Capabilities

Electricity and Magnetism, United States, NIST (National Institute of Standards and Technology)

Uncertainty table: Matrix 10

AC-DC transfer difference, NIST Internal Identifier: 53350C

200 kHz 500 kHz 700 kHz 1 MHz
03V 70 100 150 170
05V 20 22 26 33
1V 19 22 25 32
2V 19 21 24 31
3V 18 20 23 30
4V 18 20 23 30
5V 17 19 22 29
6V 17 19 22 29
10V 17 19 22 29
12V 17 19 22 29
20V 17 19 22 29
30V 20 22 22 31
40 V 20 22 25 31
S50V 20 22 25 31
60 V 20 22 25 31
100 V 21 23 27 33

The expanded uncertainties are expressed in uV/V.
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Calibration and Measurement Capabilities

Electricity and Magnetism, United States, NIST (National Institute of Standards and Technology)

Uncertainty table: Matrix 11

AC-DC transfer difference, NIST Internal Identifier: 53350C

200 kHz 500 kHz 700 kHz 1 MHz
03V 50 65 80 100
05V 20 22 26 33
1V 19 22 25 32
2V 19 21 24 31
3V 18 20 23 30
4V 18 20 23 30
5V 17 19 22 29
6V 17 19 22 29
10V 17 19 22 29
12V 17 19 22 29
20V 17 19 22 29
30V 20 22 22 31
40 V 20 22 25 31
S50V 20 22 25 31
60 V 20 22 25 31
100 V 21 23 27 33

The expanded uncertainties are expressed in uV/V.
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Calibration and Measurement Capabilities

Electricity and Magnetism, United States, NIST (National Institute of Standards and Technology)

Uncertainty table: Matrix 12

AC-DC difference (current), NIST Internal Identifier: 53350C

10 Hz 20 Hz 40 Hz 100 Hz | 400 Hz 1 kHz 10kHz | 20kHz | 30 kHz | 50 kHz | 100 kHz

1 mA 40 30 25 25 25 25 25 25 25 30 35
2.5 mA 30 25 18 18 18 18 18 18 20 25 29
5 mA 22 18 11 11 11 11 11 11 15 27 38
10 mA 22 18 11 11 11 11 11 11 15 27 38
15 mA 22 18 11 11 11 11 11 11 15 27 38
20 mA 22 18 11 11 11 11 11 11 15 29 42
30 mA 22 18 11 11 11 11 11 11 15 30 45
50 mA 22 18 11 11 11 11 11 11 15 33 51
100 mA 24 20 12 12 12 12 12 12 17 39 60
250 A 28 23 14 14 14 14 14 14 19 43 67
500 A 30 25 15 15 15 15 15 15 20 47 74
1A 34 28 17 17 17 17 17 17 24 54 83
2A 40 33 20 20 20 20 20 20 26 59 92
3A 48 40 24 24 24 24 24 24 31 69 106
5A 58 48 29 29 29 29 29 29 38 78 117
10A 74 62 37 37 37 37 37 37 54 99 144
20 A 110 92 55 55 55 55 55 55 79 124 168

The expanded uncertainties are expressed in HA/A.
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Calibration and Measurement Capabilities

Electricity and Magnetism, United States, NIST (National Institute of Standards and Technology)

Uncertainty table: Matrix 13

AC-DC difference (current), NIST Internal Identifier: 53350C

1 kHz 10kHz | 20 kHz | 30 kHz
30A 202 251 266 314
50 A 251 329 361 442
80 A 310 428 488 -
100 A 373 499 - -

The expanded uncertainties are expressed in HA/A.
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