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CERTIFICATE OF ACCREDITATION

The ANSI National Accreditation Board

Hereby attests that

Precision Measurements, Inc.
1630 Zanker Road
San Jose, CA 95112

Fulfills the requirements of

ISO/IEC 17025:2017

and national standards

ANSI/NCSL Z540-1-1994 (R2002) and
ANSI/NCSL Z540.3-2006 (R2013)
In the field of

CALIBRATION

This certificateis valid only when accompanied by a current scope of accreditation document.
The current scope of accreditation can be verified at www.anab.org.

Jason Stine, Vice President

Expiry Date: 14 March 2025
Certificate Number: AC-1768

This laboratory is accredited in accordance with the recognized International Standard ISO/IEC 17025:2017.
This accreditation demonstrates technical competence for a defined scope and the operation of a laboratory
quality management system (refer to joint ISO-ILAC-IAF Communiqué dated April 2017).
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SCOPE OF ACCREDITATION TO ISO/IEC 17025:2017
AND

ANSI/NCSL 7Z540-1-1994 (R2002)
ANSI/NCSL 7540.3-2006 (R2013)

Precision Measurements, Inc.
1630 Zanker Road
San Jose, CA 95112
Richard Ayala  408-733-8600  ayala@pmi-cal.com

CALIBRATION

Valid to:March 14,2025 Certificate Number: AC-1768

Electrical — DC/Low Frequency

E ded U . f Reference Standard,
Parame te r/Equipme nt Range xpanded Uncertainty o Method, and/or
Measurement (+/-) Eaui ’
quipme nt
Up to 220 mV 7.5 uV/V +0.4 uVvV
220mVt02.2V 5uV/V + 0.7 pvV
22t011) V 3.5uV/IV+2.5uV Fluke 5720A
DC Voltage —Source! ((11 t0 22)) v 35 0VIV 4 1V Multiproduct Calibrator
(22 10220) V 5uV/V + 40 pV
(220 to 1 100) V 6.5 uV/V + 0.4 mV
Up t0 220 mV 75uV/V +0.4 1V
220mVt02.2V 5uV/V +0.7 0V
(22t 11)V 3.5uV/V +2.5uV Fluke 5730A
DC Voltage —Source (11t022)V 3.5 0VIV + 4V Multiproduct Calibrator
(22 10 220) V 5uV/V + 40 pV
(220to 1 100) V 6.5 uV/V + 0.4 mV
DC Voltage — Source Fluke 732B
(Fixed Point) 10V 2.4 pVIV DC Reference Standard
Up to 330 mV 66 uV/V +1 Vv
330mVto3.3V 33 uV/V+2uv
DC Voltage — Source ! (3.3t033)V 36 uV/V +20 uv MultiFrh;l((lflcstS(ngliirator
(30 t0 330) V 54 WV/V +0.15 mV P
(330 to 1 000) V 54 uV/V + 1.5 mV
Up to 100 mV 17 uV/V +3 uv
100mVto 1V 8.6 LWV/V +0.3 uV .
DC Voltage — Measure (1t0 10) V 11 uV/V +0.5 uv Ag‘ge‘gtgm .t3§45 ﬁf Oft 002
(10 to 100) V 11 wV/V +36 uV - el Muitimeter
(100 to 1 000) V 15uV/V + 1.1 mV

d «\“‘i@""ﬂ
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Version 011  Issued: March 17,2023 www.anab.org Am ilaEME&
//RS

Page 1 of 22

ANSI National Accreditation Board Dl W



http://anab.org/

¢

ANAB

ANSI National Accreditation Board

Electrical - DC/Low Frequency

Reference Standard,

. E i f
Parameter/Equipme nt Range xpanded Uncertainty o Method, and/or
Measurement (+/-) .
Equipment
(1to 10) kV 8.2mV/V North Star PVM-1
. (10 to 20) kV 8.9mV/V High Voltage Probe,
DC High Voltage — Measure (20 to 30) KV 8.9 mV/V HP 34401A
(30to 40) kV 8.9 mV/V 6.5 Digit Multimeter
Up to 100 mV 51 uV/V +10 uv
100mVto 1V 27 uVIV +1 pV ,
DC Voltage — Measure ! (1to10) V 24 uV/V +2 uv Agilent/HP 3458A Opt 002

(10 to 100) V
(100 to 1 000) V

33 uV/V +30 uv
45 uV/V +0.1 mV

8.5 Digit Multimeter

(1to 10)kV 25 mV/V North Star PVM-1
. (10 to 20) kV 28 mV/V High Voltage Probe,
DC High Voltage — Measure (20 to 30) kV 28 mV/V HP 34401A
(30to 40) kV 28 mV/V 6.5 Digit Multimeter
Up to 2.2 mV
(10to0 20) Hz 0.24 mV/V + 4 uv
(20 to 40) Hz 91 uV/V +4 uv
40 Hz to 20 kHz 81 uV/V +4 v
(20 to 50) kHz 0.2mV/V+4uVv
(50 to 100) kHz 0.5mV/V+5uV
(100 to 300) kHz 1.1 mV/V+ 10 Vv
(300 to 500) kHz 1.4 mV/V + 20 uV

AC Voltage — Source !

500 kHz to 1 MHz
(2.2 t022) mV
(10 to 20) Hz
(20 to 40) Hz
40 Hz to 20 kHz
(20 to 50) kHz
(50 to 100) kHz
(100 to 300) kHz
(300 to 500) kHz
500 kHz to 1 MHz
(22 to 220) mV
(10 to 20) Hz
(20 to 40) Hz
40 Hz to 20 kHz
(20 to 50) kHz
(50 to 100) kHz
(100 to 300) kHz
(300 to 500) kHz
500 kHz to 1 MHz

2.7mV/V + 20 uV

2.4mV/V+ 4 1V
90 uV/V +4 uv
80 uV/V +4 uv
0.2mV/V+4uv
0.5mV/V+5uv
1.1 mV/V+10uV
1.4 mV/V+20uV
2.7mV/V + 20 uV

0.55mV/V+5uV
0.21 mV/V+ 5V
0.11 mV/V+5uV
0.37mV/V + 5V
0.85mV/V+7uV
1.1 mV/V+ 12 uV
1.7mV/V + 25 uV
3.4mV/V+25uV

Fluke 5720A
Multiproduct Calibrator
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Electrical - DC/Low Frequency

Parameter/Equipme nt

Range

Expanded Uncertainty of

Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

AC Voltage — Source !

220mVt02.2 V
(10 to 20) Hz
(20 to 40) Hz
40 Hz to 20 kHz
(20 to 50) kHz
(50 to 100) kHz
(100 to 300) kHz
(300 to 500) kHz
500 kHz to 1 MHz
(2.2t022) V
(10 to 20) Hz
(20 to 40) Hz
40 Hz to 20 kHz
(20 to 50) kHz
(50 to 100) kHz
(100 to 300) kHz
(300 to 500) kHz
500 kHz to 1 MHz
(22 t0 220) V
(10 to 20) Hz
(20 to 40) Hz
40 Hz to 20 kHz
(20 to 50) kHz
(50 to 100) kHz
(100 to 300) kHz
(300 to 500) kHz
500 kHz to 1 MHz
(220to 1 100) V
(15 to 50) Hz
50 Hz to | kHz

0.24 mV/V + 40 uV
90 uV/V +15 uv
45 uV/vV +8 nv
75 uV/V +10 uv
1.1 mV/V + 30 uV

0.42 mV/V + 80 uv
I mV/V +0.2mV

1.7mV/V + 0.3 mV

0.24 mV/V+ 0.4 mV
90 uV/V +0.15mV
80 uV/V +50 uv
0.2mV/V+ 0.1 mV
0.5mV/V+02mV
1.1 mV/V+ 0.6 mV
1.4 mV/V + 2 mV
2.7mV/V + 3.2 mV

0.24 mV/V + 0.4 mV
90 uV/V +0.15mV
45 uV/vV + 50 uv
75 uV/V +0.1 mV
0.1 mV/V+ 0.2 mV
0.28 mV/V+ 0.6 mV
1 mV/V+2mV
1.5mV/V+3.2mV

0.3 mV/V+ 16 mV
70 uV/V +3.5mV

Fluke 5720A
Multiproduct Calibrator

AC Voltage — Source

Up to 2.2 mV
(10 to 20) Hz
(20to 40) Hz
40 Hz to 20 kHz
(20 to 50) kHz
(50 to 100) kHz
(100 to 300) kHz
(300 to 500) kHz

500 kHz to 1 MHz

0.24 mV/V + 4 uV
91 uwV/V +4 uv
81 uv/vV +4 uv
0.2 mV/V+4 1V
0.5mV/V+5uV

1.1 mV/V+ 10 uV

1.4 mV/V + 20 uV

2.7mV/V+20uV

Fluke 5730A
Multiproduct Calibrator
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Electrical - DC/Low Frequency

Parameter/Equipme nt

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

AC Voltage — Source

(2.2t022) mV
(10t0 20) Hz
(20to 40) Hz
40 Hz to 20 kHz
(20 to 50) kHz
(50 to 100) kHz
(100 to 300) kHz
(300 to 500) kHz
500 kHz to 1 MHz
(22t0220) mV
(10to0 20) Hz
(20 to 40) Hz
40 Hz to 20 kHz
(20 to 50) kHz
(50 to 100) kHz
(100 to 300) kHz
(300 to 500) kHz
500 kHz to 1 MHz
220mVto2.2V
(10to0 20) Hz
(20 to 40) Hz
40 Hz to 20 kHz
(20 to 50) kHz
(50 to 100) kHz
(100 to 300) kHz
(300 to 500) kHz
500 kHz to 1 MHz
(22t022)V
(10to 20) Hz
(20 to 40) Hz
40 Hz to 20 kHz
(20 to 50) kHz
(50to 100) kHz
(100 to 300) kHz
(300 to 500) kHz
500 kHz to 1 MHz

2.4mV/V+4uV
90 uV/V +4 uv
80 uV/V +4 uv
0.2 mV/V + 4 uVvV
0.5mV/V+5uV
1.1 mV/V+ 10 pVv
1.4 mV/V+20uV
2.7mV/V + 20 uV

0.24 mV/V + 12 uv
0.9 mV/V+ 7uV
0.57 mV/V+ 7 uV
0.12mV/V+ 7 uV

0.31 mV/V+ 17 uV

0.66 mV/V + 20 uv

0.14 mV/V + 25 uV

0.27 mV/V + 45 uv

0.24 mV/V + 40 uv
90 uV/V + 15 uv
45 uv/vV + 8 uv
75 uwV/V +10 pv
1.1 mV/V+ 30 uV

0.42 mV/V + 80 uv
1 mV/V+0.2mV

1.7mV/V+ 0.3 mV

0.24 mV/V+ 0.4mV
90 uV/V +0.15 mV
80 uV/V +50 uv
0.2mV/V+ 0.1 mV
0.5mV/V+0.2mV
1.1 mV/V+ 0.6 mV
1.4mV/V+2mV
2.7mV/V +3.2mV

Fluke 5730A
Multiproduct Calibrator
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Electrical - DC/Low Frequency

Reference Standard,

Parameter/Equipme nt Range Ex;l)\fllnded Uncertainty of Method, and/or
easurement (+/-) .
Equipment
(2210220) V
(10 to 20) Hz 0.24 mV/V + 0.4 mV
(20 to 40) Hz 90 LV/V +0.15 mV
40 Hz to 20 kHz 45 uVIV + 50 uv
(20 to 50) kHz 75 uV/V +0.1 mV
AC Voltage — Source (50 to 100) kHz 0.ImV/V+0.2V Fluke 5730A
(100 to 300) kHz 0.28 mV/V+ 0.6 mV Multiproduct Calibrator
(300 to 500) kHz I mV/V +2 mV

500 kHz to 1 MHz
(220 to 1 100) V

1.5mV/V +3.2mV

(15to 50) Hz 0.3mV/V+ 16 mV
50 Hz to 1 kHz 70 WV/V +3.5 mV
(1to33) mV
(10 to 45) Hz 0.8 mV/V + 6 uV
(45 Hz to 10) kHz 0.15 mV/V + 6 uV
(10 to 20) kHz 0.2mV/V + 6 uV
(20 to 50) kHz I mV/V + 6 uv
(50 to 100) kFz 3.5mV/V + 12 uV
(100 to 500) kHz 8 mV/V + 50 uV
(33 10 330) mV
(10 to 45) iz 0.3mV/V + 8 uV
45 Hz to 10 kHz 0.15mV/V+8uVv
(10 to 20) kHz 0.16 mV/V + 8 uv
(20 to 50) kHz 0.35 mV/V + 8 uV
(50 to 100) kFz 0.8 mV/V + 32 uV
AC Voltage — Source ' (100 to 500) kHz 2 mV/V +70 uv Mulﬁlfrhglgﬁcstségfgrmor
330mV103.3V
(10 to 45) Hz 0.3 mV/V + 50 pV
45 Hz to 10 kFz 0.15 mV/V + 60 uV
(10 to 20) kHz 0.19 mV/V + 60 uV
(20 to 50) kHz 0.3 mV/V + 50 pV
(50 to 100) kFz 0.7mV/V + 0.13 mV
(100 to 500) kHz 2.4mV/V + 0.6 mV
(331033)V
45 Hz to 1 kHz 0.3mV/V + 0.65 mV
(1 to 10) kFz 0.15mV/V + 0.6 mV
(10 to 20) kHz 0.24 mV/V + 0.6 mV
(20 to 50) kHz 0.35 mV/V + 0.6 mV

(50 to 100) kHz

0.9mV/V+1.6mV
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Electrical - DC/Low Frequency

Reference Standard,

Parameter/Equipme nt Range Expanded Uncertainty of Method, and/or
Measurement (+/-) .
Equipment
(33t0330) V
45Hz to 1 kHz 0.19 mV/V+2mV
(1to 10) kHz 0.2mV/V + 6 mV
(10 to 20) kHz 0.25 mV/V + 6 mV
(20 to 50) kHz 0.3mV/V + 6mV Fluke 5520A

AC Voltage — Source !

(50 to 100) kHz
(330 to 1 020) V

2mV/V +50 mV

Multiproduct Calibrator

Page 6 of 22

45 Hz to 1 kHz 0.3mV/V+ 10 mV
(1to5)kHz 0.25mV/V+ 10 mV
(5to 10) kHz 0.3mV/V+ 10mV
(1to 10) mV
(1to40) Hz 0.4 mV/V + 3 uV
40 Hz to 1 kHz 0.24 mV/V + 1 uV
(1to 20) kHz 0.4mV/V+1uV
(20 to 50) kHz 1.2mV/V+1uV
(50 to 100) kHz 5.8mV/V+1uV
(100 to 300) kHz 46 mV/V +2 uVv
(10 to 100) mV
(1to40) Hz 12 uV/V + 0.4 uVv
40 Hz to 1 kHz 9.2 uV/V +0.2 uv
(1to20) kHz 16 uV/V +0.2 v
(20 to 50) kHz 35uV/V +0.2 uVv Agilent/HP 3458A Opt 002
AC Voltage — Measure (50 to 100) kHz 93 uV/V +0.2 uv 8.5 Digit Multimeter
(100 to 300) kHz 0.35mV/V+1uV (Synchronous AC Mode)
300 kHz to 1 MHz 1.2mV/V+1puV
(1to2) MHz 1.7mV/V+ 1 uV
(0.1to1)V
(1to40) Hz 12 uV/V +0.4 uVv
40 Hz to 1 kHz 9.2 uV/V +0.2 uv
(1t020) kHz 16 uV/V +0.2 uv
(20 to 50) kHz 35uV/V +0.2 uVvV
(50 to 100) kHz 93 uV/V +0.2 uv
(100 to 300) kHz 0.35mV/V+1puVv
300 kHz to 1 MHz 1.2mV/V+1uV
(1to2) MHz 1.7mV/V+1uV
Version 011 Issued: March 17,2023 www.anab.org Am i!ag&%
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Electrical - DC/Low Frequency

Reference Standard,

Parameter/Equipme nt Range Ex;l)\fllnded Uncertainty of Method, and/or
easurement (+/-) .
Equipment
(1to10)V
(1to40) Hz 12 uV/V +0.4 pv
40 Hz to 1 kHz 9.2 uV/V +0.2 uvV
(1to 20) kHz 16 uV/V +0.2 uv
(20 to 50) kHz 35uV/V +0.2 uV
(50 to 100) kHz 93 uV/V +0.2 uvV
(100 to 300) kHz 0.35mV/V+ 1uV
300 kHz to 1 MHz 1.2mV/V+1uV
(1 to 2) MHz 1.7mV/V+ 1uV
(10to 100) V
(1to40) Hz 25mV/V +4 mV Agilent/HP 3458A Opt 002
AC Voltage — Measure 40 Hz to 1 kHz 24 mV/V +2 mV 8.5 Digit Multimeter
(1to 20) kHz 24 mV/V +2 mV (Synchronous AC Mode)
(20 to 50) kHz 41 mV/V +2 mV
(50 to 100) kHz 0.14V/V+10mV
(100 to 300) kHz 0.46 V/V + 10 mV

300 kHz to 1 MHz
(100 to 1 000) V
(1 to 40) Hz
40 Hz to 1 kHz
(1 to 20) kHz
(20 to 50) kHz
(50 to 100) kHz

1.7 V/V + 10 mV

55 mV/V +40 mV
46 mV/V +20 mV
75 mV/V +20 mV
0.14V/V +20 mV
0.35V/V+20mV

60 Hz

North Star PVM-1

(1to7)kV 0.12 % of reading .
AC High Voltage — Measure (7to 14) kV 0.12 % of reading High Voltage Probe,
. HP 34401A
(14to21)kV 0.12 % of reading 6.5 Digit Multimeter
(21t0 28) kV 0.12 % of reading '
(1to 10) mV
(1to40) Hz 1.2mV/V+3uV
40 Hz to 1 kHz 0.72 mV/V + 1 uV Agilent/HP 3458A Opt 002
AC Voltage — Measure ! (1to020) kHz 1.2mV/V+1puV 8.5 Digit Multimeter
(20 to 50) kHz 3.6 mV/V+ 1uv (Synchronous AC Mode)
(50 to 100) kHz 17.4 mV/V + 1 uV
(100 to 300) kHz 0.14 V/V +2 uV
Version 011 Issued: March 17,2023 www.anab.org Am i!ag&%
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Electrical - DC/Low Frequency

Expanded Uncertainty of

Reference Standard,

Parameter/Equipme nt Range Measurement (+/-) Meth().d, and/or
Equipment
(10to 100) mV
(1to40) Hz 36 uV/V +0.4 uv
40 Hz to 1 kHz 28 uV/V +0.2 v
(1to 20) kHz 48 uV/V +0.2 uv
(20 to 50) kHz 0.11mV/V+0.2uV
(50 to 100) kHz 0.28 mV/V+0.2 uV
(100 to 300) kHz 1.1 mV/V+1uV
300 kHz to 1 MHz 3.6mV/V+1uV
(1 to 2) MHz 51mV/V+1uV
100mVtolV
(1to40) Hz 36 uV/V +0.4 uv
40 Hz to 1 kHz 28 uV/V +0.2 uv
(1to20) kHz 48 uV/vV +0.2 uv
(20 to 50) kHz 0.11mV/V+0.2puV
(50 to 100) kHz 0.28 mV/V+ 0.2 uV
(100 to 300) kHz 1.1mV/V+1puV
300 kHz to 1 MHz 3.6mV/V+1uV
(1to2) MHz 51mV/V+1uV
(1to10)V Agi
gilent/HP 3458A Opt 002
AC Voltage — Measure ! 451};20 i)oi I;ZHZ ;g t:l,% I 83 t 27/ 8.5 Digit Multimeter
(1 to 20) kHz 48 VIV +0.2 uV (Synchronous AC Mode)
(20 to 50) kHz 0.11 mV/V+ 0.2 uvV
(50 to 100) kHz 0.28 mV/V+0.2 uV
(100 to 300) kHz 1.1mV/V+1pV
300 kHz to 1 MHz 3.6 mV/V+ 1uV
(1to2) MHz 5.1mV/V+1uV
(10to 100) V
(1to40) Hz 24 mV/V +2 mV
40 Hz to 20 kHz 24 mV/V +2 mV
(20 to 50) kHz 41 mV/V +2 mV
(50 to 100) kHz 0.14 V/V+10mV
(100 to 300) kHz 0.46 V/V +10 mV
300 kHz to 1 MHz 1.7V/IV+10mV
(100 to 1 000) V
(1to40) Hz 0.6 mV/V + 40 mV
40 Hz to 1 kHz 0.5mV/V+20mV
(1 to 20) kHz 0.8 mV/V +20 mV
(20 to 50) kHz 1.4 mV/V + 20 mV
(50 to 100) kHz 3.5mV/V+ 20 mV
Version 011 Issued: March 17,2023 www.anab.org Am i!ag&l\f
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Electrical - DC/Low Frequency

Reference Standard,

(21 to 28) kV

0.36 % of reading

. E i f
Parameter/Equipme nt Range xpanded Uncertainty o Method, and/or
Measurement (+/-) .
Equipment
60 Hz

(1to7)kV 0.36 % of reading HIN‘L“E,S&“ P\ICM;DI

AC High Voltage — Measure ! (7to 14) kV 0.36 % of reading g HPO3Z§(G)1 Aro ©
(14to21) kV 0.36 % of reading

6.5 Digit Multimeter

DC Current — Source

(2.2 10 22) mA

35 LA/A +40 nA

(10to 220) pA 42 uA/A + 6 nA
(0.22t02.2) mA 36 pA/A +7 nA
DC Current — Source ! (2.21022) mA 37 WA/A +40 nA Fluke 5720A
(22 t0 220) mA 46 A/A +0.7 pA Multiproduct Calibrator
(0.22t02.2) A 82 LA/A + 12 uA
Up t0 220 pA 40 uA/A +6 nA
220 pAto 2.2 mA 35 uA/A +7 nA

Fluke 5730A
Multiproduct Calibrator

DC Current — Source !

(22 t0 220) mA 45 uA/A +0.7 A
220mAto2.2 A 80 LA/A + 12 uA
Up to 330 pA 0.015 % of reading + 20 nA

330 pAto 3.3 mA
(3.3t033) mA
(33t0 330) mA
330mAto 1.1 A

(1.1to 3) A
(Btoll)A
(11t020) A

0.01 % of reading + 50 nA
0.01 % of reading + 0.25 pA
0.01 % of reading + 2.5 pA
0.02 % of reading + 40 uA

1.2 mA/A + 40 pA
1.5 mA/A + 0.5 mA
3 mA/A +0.75 mA

Fluke 5520A
Multiproduct Calibrator

DC Clamp-on Meters !
(Current Source)

(20.5 to 30) A

(30 to 100) A
(100 to 500) A
(500 to 1 000) A

0.12 % of reading
0.11 % of reading
0.11 % of reading
0.11 % of reading

Fluke 5520A
Multiproduct Calibrator,
Fluke 9100-200
Current Coil

DC Current — Measure

(10 to 100) pA
100 pA to 1 mA
(1to 10) mA
(10 to 100) mA
100mAtol A

48 pA/A + 0.8 nA
47 pA/A +5 pA
45 nA/A + 50 pA
63 uA/A +0.5 nA
0.15 mA/A + 10 uA

Agilent/HP 3458A Opt 002
8.5 Digit Multimeter

(10to 100) pA
100 pAto 1 mA

0.15 tA/A + 0.8 uA
0.15 pA/A +5nA

Agilent/HP 3458A Opt 002

DC Current — Measure ! (1to 10) mA 0.15 uA/A + 50 nA .. .
(10 to 100) mA 0.19 LA/A +0.5 tA 8.5 Digit Multimeter
100mAtol A 0.45 uA/A + 10 nA
Agilent/HP 3458A Opt 002
DC Current — Measure ! (1to100) A S mA/A 8.5 Digit Multimeter,
Empro 200-50 Shunt
Agilent/HP 3458A Opt 002
DC Current — Measure ! (100 to 500) A SmA/A 8.5 Digit Multimeter,

Empro 1000-1000 Shunt

Version 011  Issued: March 17,2023
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Electrical - DC/Low Frequency

Reference Standard,

. Expanded Uncertainty of
Parameter/Equipme nt Range Measurement (+/-) Meth().d, and/or
Equipment
Up to 220 pA
(10 to 20) Hz 0.3 nA/A +20 nA
(20 to 40) Hz 0.2 nA/A +12nA
40 Hz to 1 kHz 0.14 pA/A + 10 nA
(1to5)kHz 0.35 pA/A +15nA
(5to 10) kHz 1.3 nA/A +80 nA
220 pnAto 2.2 mA
(10 to 20) Hz 0.25 mA/A + 40 nA
(20 to 40) Hz 0.16 mA/A + 35nA
40 Hz to 1 kHz 0.12mA/A + 35nA
(1to5) kHz 0.2 mA/A+0.11 pA
(5to 10) kHz 1.1 mA/A + 0.65 pA
(2.2t0 22) mA
q (10 to 20) Hz 0.25 mA/A+ 0.4 pA Fluke 5720A
AC Current = Source (20 to 40) Hz 0.16 mA/A + 0.35 pA Multiproduct Calibrator
40 Hz to 1 kHz 0.12mA/A + 0.35 A
(1to5)kHz 0.2 mA/A+0.55 nA
(5to 10) kHz 1.1 mA/A+ 5 pA
(22 t0220) mA
(10to 20) Hz 0.25 mA/A + 4 pA
(20 to 40) Hz 0.16 mA/A + 3.5 uA
40 Hz to 1 kHz 0.12 mA/A + 2.5 uA
(1to5)kHz 0.28 mA/A + 3.5 uA
(5to 10) kHz 1.1 mA/A + 10 pA
220mAto2.2 A
20 Hz to 1 kHz 0.26 mA/A + 35 pA
(1to5)kHz 0.45 mA/A + 80 pA
(5to 10) kHz 7 mA/A +0.16 mA
Up to 220 pA
(10 to 20) Hz 0.25 mA/A+ 16 nA
(20 to 40) Hz 0.16 mA/A + 10 nA
40 Hz to 1 kHz 0.1 mA/A + 8nA
(1to5)kHz 0.28 mA/A + 12nA
(5to 10) kHz 0.1 mA/A + 65nA Fluke 5730A
AC Current —Source 220 pAto 2.2 mA Multiproduct Calibrator
(10to 20) Hz 0.25 mA/A + 40 nA
(20 to 40) Hz 0.16 mA/A + 35nA
40 Hz to 1 kHz 0.1 mA/A+ 35nA
(1to5) kHz 0.2 mA/A+0.11 pA
(5to 10) kHz 0.1 mA/A+ 0.65 pA
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E . Reference Standard,
. xpanded Uncertainty of
Parameter/Equipme nt Range M Method, and/or
easurement (+/-) .
Equipment
(2.2t022) mA
(10 to 20) Hz 0.25 mA/A+ 0.4 nA
(20 to 40) Hz 0.16 mA/A + 0.35 pA
40 Hz to 1 kHz 0.1 mA/A+ 0.35 pA
(1to5) kHz 0.2 mA/A+0.55pA
(5to 10) kHz 1.1 mA/A + 5 pA
(22 t0220) mA
AC Current — Source (10 to 20) Hz 0.25 mA/A + 4 A Fluke 5730A
(20to 40) Hz 0.16 mA/A + 3.5 pA Multiproduct Calibrator
40 Hz to 1 kHz 0.1 mA/A+ 2.5 pA
(1to5)kHz 0.2 mA/A + 3.5 pA
(5to 10) kHz 0.1 mA/A+ 10 pA
220mAto 2.2 A
20 Hz to 1 kHz 0.24 mA/A + 35 nA
(1to5) kHz 0.45 mA/A + 80 pA
(5to 10) kHz 7 mA/A +0.16 mA
(29 t0 330) nA
(10to 20) Hz 0.2 pA/A +0.15 pA
(20to 45) Hz 0.15 pA/A +0.15 pA
45 Hz to 1 kHz 0.13 pA/A +0.15 pA
(1to5) kHz 0.3 nA/A + 1.6 pA
(5to 10) kHz 0.8 nA/A + 1.7 pA
(10 to 30) kHz 1.6 uA/A +10 pA
330 pA to 3.3 mA
(10to 20) Hz 0.2 uA/A +0.2 pA
(20 to 45) Hz 0.13 pA/A +0.2 A
AC Current— Source ! 45 Hz to 1 kHz 0.1 pA/A +0.2 A Multi}ljrlglc(licstségﬁrator
(1to5)kHz 0.2 pA/A + 1.7 pA
(5to 10) kHz 0.5 nA/A + 1.8 pA
(10to 30) kHz 1 pA/A + 11 pA
(3.3t033) mA
(10to 20) Hz 5.4 mA/A+2uA
(20to 40) Hz 2.7 mA/A + 2 pA
40 Hz to 1 kHz 1.2 mA/A + 2 pA
(1to5)kHz 2.4 mA/A+2pA
(5to 10) kHz 6 mA/A +3 pA
(10 to 30) kHz 12 mA/A +4 pA
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Parameter/Equipme nt Range Ex;l)\fllnded Uncertainty of Method, and/or
easurement (+/-) .
Equipment
(33 t0 330) mA
(10 to 20) Hz 5.4 mA/A + 20 pA
(20 to 45) Hz 2.7 mA/A + 20 uA
45 Hz to 1 kHz 1.2 mA/A + 20 pA
(1to 5) kHz 3 mA/A + 50 pA
(5 to 10) kHz 6 mA/A + 0.1 mA
(10 to 30) kHz 12 mA/A +0.2 mA
330mAto3 A
(10 to 45) Hz 5.4mA/A + 0.1 mA
AC Current — Source ! 45 Hz to 1 kHz 1.8 mA/A + 0.1 mA Fluke 5520A
(1to5)kHz 18 mA/A +1 mA Multiproduct Calibrator
(5 to 10) kHz 75 mA/A + 5 mA
(Btoll)A
(45 to 100) Hz 1.8 mMA/A + 2 mA
100 Hz to 1 kHz 3 mA/A +2 mA
(1to5)kHz 90 mA/A +2 mA

(11t020.5) A
(45 to 100) Hz

3.6 mA/A + 5 mA

AC Clamp-on Meters !
(Current Source)

100 Hz to 1 kHz 4.5 mA/A + 5 mA
(1to5)kHz 90 mA/A +5 mA
(50t0 400) Hz

(20.5 to 30) A

(30 to 100) A
(100 to 500) A
(500 to 1 000) A

1.2 % of reading
1.2 % of reading
1.2 % of reading
1.2 % of reading

Fluke 5520A
Multiproduct Calibrator,
Fluke 9100-200
Current Coil

(10 to 100) pA

(10 to 20) Hz 0.46 LA/A +36 nA
(20 to 45) Hz 0.17 pA/A + 36 nA
45 Hz to 5 kHz 0.75 LA/A + 36 nA

100 pA to 1 mA
(10 to 20) Hz 70 nA/A + 36 nA
(20 to 45) Hz 0.17 pA/A +36 nA
45 Hz to 5 kHz 0.74 HA/A + 36 nA

(1to 100) mA Agilent/HP 3458A Opt 002

AC Current — Measure (10 to 20) Hz 0.46 mA/A + 0.24 pA 8.5 Digit Multimeter

(20 to 45) Hz 0.17 mA/A + 0.24 uA
(45 to 100) Hz 70 LA/A +0.24 uA
100 Hz to 5 kHz 40 LA/A +0.24 uA

100mA to 1 A
(10 to 20) Hz 0.46 mA/A + 0.2 mA
(20 to 45) Hz 0.17 mA/A + 0.2 mA
(45 to 100) Hz 70 LA/A +0.2 mA
100 Hz to 5 kHz 40 uA/A +0.2 mA

Version 011  Issued: March 17,2023 www.anab.org Am i%%

Page 12 of 22

ANSI National Accreditation Board Dl W



http://anab.org/

Electrical - DC/Low Frequency

¢

ANAB

ANSI National Accreditation Board

E . Reference Standard,
. xpanded Uncertainty of
Parameter/Equipme nt Range M Method, and/or
easurement (+/-) .
Equipment
1Q 5uQYQ +40 uQ
1.9Q 5 uYQ +40 uQ
10Q 23 uY/Q +40 pQ
19Q 23 nY/Q +40 pQ
100 Q 10 uY/Q + 40 pQ
190 Q 10 uY/Q + 40 pQ
1 kQ 8.5 uY/Q+40 pQ
Resistance — Source ! 1.9 kO 8.5 p/Q +40 pQ Fluke 5720A
(Simulated, Fixed Points) 10ke [ 40 10 Multiproduct Calibrator
’ 19kQ 7.5 pY/Q+40 uQ
100 kQ 11 pYQ +40 uQ
190 kQ 11 uY/Q +40 pQ
1 MQ 20 pY/Q +40 pQ
1.9 MQ 21 uY/Q +40 pQ
10 MQ 40 pY/Q + 40 pQ
19 MQ 47 n/Q + 40 pQ
100 MQ 0.1 mQ/Q + 40 uQ
1Q 95 n/Q +40 nQ
1.9Q 95 uY/Q + 40 pQ
10Q 23 uY/Q +40 pQ
19Q 23 uY/Q +40 pQ
100 Q 10 uY/Q + 40 pQ
190 Q 10 uY/Q + 40 pQ
1kQ 6.5 nY/Q + 40 pQ
Resistance — Source L9kQ B /<2 + 40 pQ Fluke 5730A
(Simulated, Fixed Points) 10k 6.5 peU/Q +40 pQ2 Multiproduct Calibrator
’ 19kQ 6.5 nYQ+40 uQ
100 kQ 8.5 uQY/Q+40 uQ
190 kQ 8.5 uQY/Q+40 uQ
1 MQ 13 uY/Q +40 pQ
1.9 MQ 18 uY/Q +40 pQ
10 MQ 40 pY/Q + 40 pQ
19 MQ 47 n/Q + 40 pQ
100 MQ 100 pY/Q + 40 uQ
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Reference Standard,

Resistance — Source !
(Simulation)

(33t0 110) Q
110Q to 1.1 kQ
(1.1to 11) kQ
(11 to 110) kQ
110kQ to 1.1 MQ
(1.1t03.3) MQ
(3.3to 11) MQ
(11 to 33) MQ
(33 to 110) MQ

84 uQY/Q + 1.4 mQ
84 uQ/Q +2 mQ
84 nQ/Q +2 mQ
87 uY/Q +0.2Q
0.11 mQY/Q+2Q
0.18 mY/Q+30Q
0.39 mQY/Q+50Q

0.76 mY/Q+2.5kQ
1.5 mY/Q + 3 kQ

Parameter/Equipme nt Range Expanded Uncertainty of Method, and/or
Measurement (+/-) .
Equipment
Uptoll Q 40 pQY/Q + 1.4 mQ
(11t033) Q 84 uQY/Q + 1.5 mQ

Fluke 5520A
Multiproduct Calibrator

(1to 10) MQ
(10 to 100) MQ
100 MQ to 1 GQ

73 pY/Q + 0.1 kQ
0.59 mQY/Q + 1 kQ
5.8 mQ/Q+ 10 kQ

(110 to 330) MQ 9mY/Q +0.1 MQ
330 MQ to 1.1 GQ 45 mQ/Q + 0.5 MQ
Up to 10 Q 30 pY/Q + 50 uQ
(10 to 100) Q 18 uy/Q + 0.5 mQ
100 Q to 10 kQ 15 u/Q + 5 mQ
Resistance — Measure (10 to 100) kQ 20 u/Q + 50 mQ Agilent/HP 3458A Opt 002
100 kQ to 1 MQ 32u/Q+20Q 8.5 Digit Multimeter

Resistance — Measure !

Upto 10 Q
(10to 100) Q
100 Q to 10 kQ
(10 to 100) kQ
100 kQ to 1 MQ
(1to 10) MQ
(10 to 100) MQ
100 MQ to 1 GQ

87 uY/Q + 50 pQ
51 pY/Q +0.5 mQ
45 pQ/Q + 5 mQ
55 u/Q + 50 mQ
87 uY/Q+2Q
0.21 m/Q+0.1kQ
1.8 mYQ+ 1 kQ
15 mQ/Q + 10 kQ

Agilent/HP 3458A Opt 002
8.5 Digit Multimeter

Pt 385,100 Q

(-200 to 0) °C 0.06 °C
° 0.08 °C
Electrical Simulation of RTD (0t 100) (o: o Fluke 5520A
Indicating Devices — Source ! (10010 300) °C 0.11°C Multiproduct Calibrator
8 (300 to 400) °C 0.12°C p

(400 to 630) °C 0.15°C

(630 to 800) °C 0.27 °C
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. Reference Standard,
. Expanded Uncertainty of
Parameter/Equipme nt Range M Method, and/or
easurement (+/-) .
Equipment
Pt 385, 200 Q
(-200 to 100) °C 0.06 °C
(100 to 260) °C 0.15°C
(260 to 300) °C 0.16 °C
(300 to 400) °C 0.18 °C
(400 to 600) °C 0.2°C
(600 to 630) °C 0.2°C
Pt 385, 500 Q
(-200 to -80) °C 0.05 °C
(-80to 100) °C 0.06 °C
(100 to 260) °C 0.08 °C
(260 to 400) °C 0.1°C
(400 to 600) °C 0.12°C
(600 to 630) °C 0.14°C
Pt 385, 1 000 Q
(-200 to 0) °C 0.04 °C
(0to 100) °C 0.05 °C
Electrical Simulation of RTD 828 :2 iggi Og 88; og Fluke 5520A
Indicating Devices — Source ! (300 to 600) °C 0.1°C Multiproduct Calibrator
(600 to 630) °C 0.3°C
Pt 3916, 100 Q
(-200 to -190) °C 0.29 °C
(-190 to -80) °C 0.05°C
(-80to 0) °C 0.06 °C
(0to 100) °C 0.07 °C
(100 to 260) °C 0.09 °C
(260 to 300) °C 0.1°C
(300 to 400) °C 0.13°C
(400 to 600) °C 0.11°C
(600 to 630) °C 0.27 °C
Pt 3926, 100 Q
(-200 to 0) °C 0.08 °C
(0to 100) °C 0.08 °C
(100 to 300) °C 0.11°C
(300 to 400) °C 0.12°C
(400 to 630) °C 0.15°C
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. Reference Standard,
Parameter/Equipme nt Range Expanded Uncertainty of Method, and/or
Measurement (+/-) .
Equipment
PtNi 385, 120 Q
Ele(;trig al Sirnqlation of RTD ((i%(()) i((; ;2?))) o(é 822 og .Fluke SSZOA
Indicating Devices — Source ! Cu427,10Q Multiproduct Calibrator
(-100 to 260) °C 0.36 °C
Type B
(600 to 800) °C 0.51°C
(800 to 1 000) °C 0.56 °C
(1000to 1550)°C 0.49 °C
(1550to0 1 820) °C 0.54°C
Type C
(0to 150) °C 0.49 °C
(150 to 650) °C 0.42°C
(650 to 1 000) °C 0.51°C
(1000 to 1 800) °C 0.82°C
(1800t02316) °C 1.4°C
Type E
(-250to -100) °C 0.82 °C
(-100 to -25) °C 0.26 °C
(-25t0 350) °C 0.23 °C
. . . " 26°
fﬁiﬁfﬁﬁfﬁ;ﬁ‘ilﬁgﬁ&fg ((635%0t:>016§8())) f;c g 3461 g Fluke 55204
. : Multiproduct Calibrator
Devices — Source/Measure ! [Type J
(-210to -100) °C 0.44 °C
(-100 to -30) °C 0.26 °C
(-30to 150) °C 0.23°C
(150 to 760) °C 0.28 °C
(760 to 1 200) °C 0.38°C
Type K
(-200 to -100) °C 0.38°C
(-100 to -25) °C 0.29 °C
(-25t0 120) °C 0.26 °C
(120 to 1 000) °C 0.42 °C
(1000to 1372)°C 0.65 °C
TypeL
(-200 to -100) °C 0.6 °C
(-100 to 800) °C 0.42°C
(800 to 900) °C 0.28 °C
d \\\\QIJ/\\_I////
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Parameter/Equipme nt

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

Type N

(-200 to -100) °C 0.65 °C
(-100 to -25) °C 0.36 °C
(-25to 120) °C 0.31°C
(120to 410) °C 0.29 °C
(410 to 1 300) °C 0.44 °C
Type R
(0to 250) °C 0.93 °C
(250 to 400) °C 0.57 °C
(400 to 1 000) °C 0.54 °C
. . . (1000to 1767) °C 0.65 °C
i Simton f Ty
Devices — Source/Measure ! (0 1o ZENE 0.774C Multiproduct Calibrator
(250 to 1 000) °C 0.59 °C
(1000 to 1400) °C 0.60 °C
(1400to 1767) °C 0.75 °C
Type T
(-250to -150) °C 1.1°C
(-150t0 0) °C 0.42 °C
(0to 120) °C 0.26 °C
(120 to 400) °C 0.23 °C
Type U
(-200to 0) °C 0.91 °C
(0 to 600) °C 0.44 °C
Oscilloscopes !
Leveled Sine
Wave/Bandwidth
mto 50 Q5 mVp-p to 5 Vp-p
50 kHz 2.3 % of reading + 0.3 mV Fluke 5520A/11
50 kHz to 100 MHz 4.1 % of reading + 0.3 mV Multiproduct Calibrator
(100 to 300) MHz 4.7 % of reading + 0.3 mV
(300 to 600) MHZ 7 % of reading + 0.3 mV
SmVp-p to 3.5 Vp-p
(600 to 1 100) MHz 8.1 % of reading + 0.3 mV
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Reference Standard,

. E i f
Parameter/Equipme nt Range xpanded Uncertainty o Method, and/or
Measurement (+/-) .
Equipment
Oscilloscopes '
Leveled Sine Compared to
Wave/Bandwidth HP E4418B
into 50 Q load (1.1to 12.4) GHz 4.5 % of reading + M Power Meter,
(12.4to 18) GHz 4.7 % of reading + M HP 8485A

(18 t0 26.5) GHz
(26.5 to 40) GHz

5.5 % of reading + M
6.2 % of reading + M

Power Sensor

Oscilloscopes '
Leveled Sine
Wave/Bandwidth

Compared to
HP E4418B Power Meter,
HP 8487A Power Sensor

into 50 Q load] (40 to 50) GHz 8.1 % of reading + M
HP 432A Power Meter,
RE Power Vieter 1 mW, 50 MHz 1.1 % of reading P 84788 Dower Sensor,
8.5 Digit Multimeter
9 kHz to 6 GHz
(-60 to -50) dBm 7.4 dB EPM Power Meter,
(-50 to -40) dBm 42 dB Keysight E9304A
(-40 to -30) dBm 0.52 dB RE Pesor Senoo
(-30 to -10) dBm 0.34 dB
RF Power — Measure ! (-10 to 20) dBm 0.31 dB
10 MHz to 18 GHz
(-20to -10) dBm 0.55dB EPM Power Meter,
(-10 to 0) dBm 0.16 dB Keysight 8481A
(0 to 10) dBm 0.31dB Power Sensor
(10 to 20) dBm 0.31 dB
10 MHz to 18 GHz
(-70 to -60) dBm 5.4dB EPM Power Meter
(-60 to -50) dBm 2.2dB Kevsioht 8481D
(-50 to -40) dBm 0.27 dB Pgwir Sonsor
(-40 to -30) dBm 0.16 dB
(-30 to -20) dBm 0.18 dB
(18 t0 26.5) GHz EPM Power Meter,
RF Power — Measure ! (-30 to -20) dBm 6.1dB Keysight 8485A
(-20 to 0) dBm 0.58 dB Pouet Sensor
(0 to 20) dBm 0.35 dB
(1810 26.5) GHz
(-70 to -60) dBm 2.2dB
(-60 to -50) dBm 0.41 dB EE\G/I ;"L‘“féi\ggr’
(-50 to -40) dBm 0.22 dB Pgwir Sencor
(-40 to -30) dBm 0.28 dB
(-30to -20) dBm 0.28 dB
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Meth().d, and/or
Equipment
(26.5 to 50) GHz
(-30to -20) dBm 4.1dB
petiti
C il o i B P};err Sensor
(0to 10) dBm 0.36 dB
(10 to 20) dBm 0.37 dB
(26.5t0 50) GHz
(-70 to -60) dBm 5.9dB
(5010 -40) dbig i Keysight NS4S7D
AR y/ a8 Pyovger Sensor
(-40 to -30) dBm 0.71 dB
(-30 to -20) dBm 0.71 dB

Length — Dimensional Metrology

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Meth().d, and/or
Equipment
Mitutoyo BE1-81-1F,
Micrometers !3-3 Upto 12 in (76 + 5L) pin Mitutoyo BE6-81-2F
Gage Block Sets
Calipers |2 Up to 24 i 20+ 5L) pi Mitutoyo BE81-2F
(Outside Reading Only) pto241n ( ) pin g:;gglock Sets
Mitutoyo BE1-81-1F
Cylindrical Ring Gages 3 Upto4in (48 +5L) nin Gage Block Set,
Federal ID Comparator
Cylindrical Pins 3 (0.05to 1) in 61 pin Mitutoyo BE1-81-1F
Gage Block Set,
Feeler Gages, Shims 3 (0.001 to 0.05) in 61 pin SMM-1 Bench Micrometer
V-Blocks Mitutoyo BE1-81-1F
Parallelism Up to 10 in 100 pin Gage Block Set,
Starrett Comparator,
Squareness Up to 10 in 100 pin Master Square
5 in Sine Bar, Gage Blocks,
Inclinometer Up to 90° 0.007 1° Master Square,
Surface Plate
Thread Plugs ULM, Gage Block Set,
Major Diameter (0.05t02) n 60 puin Thread Wires,
Pitch Diameter (4o 80) TPI 69 uin SMM-1 Bench Micrometer
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Mass and Mass Related
. Expanded Uncertainty of Reference Standard,
Parameter/Equipme nt Range Method, and/or
Measurement (+/-) .
Equipment
Up to 1) mg 10 pug
(> 1to<100) mg 10 pug
(> 100 to <500) mg 27 ug
(>0.50to<1) g 35ug
(>1to<2)g 35 ug ASTM E617 Class 1, Class
(>2t0<30) g 0.12 mg 3, and Class 4 weights and
(>30to<50) g 0.12 mg manufacturer’s procedure
(>50t0<200) g 0.51 mg utilized in the calibration of
Balances and Scales ' (>200to<1000) g 2.5mg the weighing system.
(>1to<2)kg 5.1mg
(>2to<4)kg 10 mg
10 kg 0.1g
20 kg 03g
NIST Class F weights and
manufacturer’s procedure
Up to e R0t utilized in the calibration of
the weighing system.
. . Comparison to
Up to SRR o Crystal Pressure Gage
Pneumatic Pressure Gages Up to S8 Pst S0E pst GE/Druck CM2-B-14G
Up to 1000 psi 0.37 psi
. . Pressure Controller,
Up to 2000 LR Additel Pressure Gages
Up to 3000 psi 3.1 psi £
. . . Comparison to
Hydraulic Pressure Gages Up to 10 000 psi 3.1 psi Additel Pressure Gages
Differential Pressure Gages (-10 to 10) inH,O 0.005 inH.O Additel Autqmated
Pressure Calibrator
Vacuum Gages (-14 to 0) psi 0.003 psi
Druck Pressure Calibrator
Barometric Pressure Devices (800 to 1 030) mbar 0.12 mbar
Force Gages Morehouse HADI
(Tension and Compression) (0.110500) bf 0.087 Ibf Indicator, Master Load Cell
(1 to 100) mg 0.13 pg Electronic Balances
L (100 to 500) mg 0.69 ug ’
Mass Determination ASTM E617
(0.5t 1) g 1.7ug Class 1 Weights
(1t020) kg 2g
(0.1t02) L. 29 nL Gravimetric method
. (2.1to5) uL 39nL o .
Pipettes (5.1t0 10) uL 52 L utilizing Electrqnlc
(10.1 to 20) uL 0.1 uL Balances and Weights.
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Mass and Mass Related
. Expanded Uncertainty of Reference Standard,
Parameter/Equipme nt Range Method, and/or
Measurement (+/-) .
Equipment
(20 to 50) uL. 0.83 uL
(50 to 100) uLL 0.96 uL
(100 t0 200) pL L.2pL Gravimetric method
. | (200 to 500) uL 1.9 uL e .
Pipettes utilizing Electronic
(500 to 1.000) pL L Balances and Weights
(1t02.5) mL 6.9 uL ghts.
(2.5to5) mL 13 uL
(5to 10) mL 39 uL
(0.5t0 215) ozf'in 1.5 % of Reading Toraue Testers
Torque Devices 10 Ibfin to 100 Ibf-ft 1.5 % of Reading d :
o . Torque Transducers
(100 to 1 000) Ibf-ft 1.5 % of Reading
Volumetric Flow (0.1 to 100) slm 1.5 % of reading DHI Flow System

Thermodynamic
. Expanded Uncertainty of Reference Standard,
Parame ter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
(-95 to '402, O o SC Hart 1502 Indicator,
Temperature — (-40 togi LR Hart 5628 PRT
SourcIZ:/Measure (0to NG e C Fluke 9190A Wéll
(150 to 420) °C 0.057°C )
(420 t0 660) °C 0.12°C Hart 9173 Dry-block
Temperature — Hart 1521 Thermometer,
Sourcg/Measure | (-200 to 400) °C 0.1°C Hart 5627-9 PRT,

Hart 5623-6 PRT

(50 to 100) °C
(100 to 200) °C

1.6 % of reading + 2.8 °C
1.6 % of reading + 5.5 °C

Hart 9132 Blackbody
Source (Flat Plate),

Infrared Thermometers (200 to 300) °C 1.6 % of reading + 8.3 °C Hart 1502A Indicator,
(300 to 400) °C 1.6 % of reading + 11 °C Hart 5628B PRT
(400 to 500) °C 1.6 % of reading + 14 °C €=0.95,A=(8to14) um
(10 to 20) %RH 0.63 %RH
(20 to 40) %RH 0.65 %RH Thunder Scientific 2500
Relative Humidity — Source (40 to 70) %RH 0.67 %RH Two-Pressure
(70 to 80) %RH 0.67 %RH Humidity Generator
(80 to 95) %RH 1.1 %RH
Rotronic HP23-A
Relative Humidity — o o HygroPalm/HC2-HK25
Measure ! (1010 935) %RH 1.5 %RH Temperature/Humidity
Indicator
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Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

Frequency — Source !

10 mHz to 2 MHz

0.000 25 % of reading + 5 uHz

Fluke 5520A
Multiproduct Calibrator

Stanford Research FS740

Frequency Qscﬂlator 10 MHz 3 pHz/Hz GPS Time and Frequency
Characterization
System
Helmut-Klein 4500
Digital Stopwatches/Timers ! Up to 19.99 s/d 85 ms/d Timometer per

NIST SP 960-12

Calibration and Measurement Capability (CMC) is expressed in terms of the measurement parameter, measurement range, expanded uncertainty of measurement and
reference standard, method, and/or equipment. The expanded uncertainty of measurement is expressed as the standard uncertainty of the measurement multiplied by a
coverage factor of 2 (k=2), corresponding to a confidence level of approximately 95%.

Notes:

1.

2.
3

On-site calibration service is available for this parameter, since on-site conditions are typically more variable than those in the laboratory, larger measurement
uncertainties are expected on-site than what is reported on the accredited scope.

M = mismatch uncertainty. The Power Meter and Power Sensor do not include Mismatch Uncertainty, 0 dBm referenced at 1 mW.
L =length in inches; R = resolution in inches;

" _

= arc-second.

The CMC for scales and balances is highly dependent upon the resolution ofthe unit under test. The CMC presented here does not include the resolution of the unit
under test. The resolution will be included in the reported measurement uncertainty at the time of calibration.
The Scope Uncertainty presented here does not include Resolution. It will be included in the Measurement Uncertainty at the time of Calibration at a value of 0.6R

(where R = resolution).

This scope is formatted as part of a single document including Certificate of Accreditation No. AC-1768.

N

Jason Stine, Vice President

Version 011  Issued: March 17,2023
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