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CERTIFICATE OF ACCREDITATION

The ANSI National Accreditation Board

Hereby attests that

Micro Precision Calibration, Inc.
22835 Industrial Place
Grass Valley, CA 95949

(and satellite locations as shown on the scope)

Fulfills the requirements of

ISO/IEC 17025:2017

and national standards

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

In the field of
CALIBRATION and DIMENSIONAL MEASUREMENT

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: 31 October 2024
Certificate Number: AC-1969

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

ANSI/NCSL Z540-1-1994 (R2002)
ANSI/NCSL Z540.3-2006 (R2013)

Micro Precision Calibration, Inc.
22835 Industrial Place
Grass Valley, CA 95949

CALIBRATION AND DIMENSIONAL MEASUREMENT

Valid to: October 31, 2024

Certificate Number: AC-1969

Satellite locations in:

Micro Precision Calibration, Inc.
670 International Parkway
Richardson, TX 75081 USA

Micro Precision Calibration, Inc.
2165 N. Glassell
Orange (Los Angeles), CA 92865 USA

Micro Precision Calibration, Inc.
9831 S 51°% Street, Suite C-108
Phoenix, AZ 85044 USA

Micro Precision Calibration, Inc.
16 Columbia Drive
Ambherst, NH 03031 USA

Micro Precision Calibration, Inc.
17072 Tye St. SE, Suite #170
Monroe, WA 98272 USA (Seattle)

Micro Precision Calibration de Mexico S. de R.L. de CV
Calle Paraiso #1596 Colonia Del Fresno
Guadalajara, Jalisco 44900 Mexico

Micro Precision Calibration de Mexico S. de R.L. de CV
Av. Nacional No. 3. Col Ejidos de San Cristobal

Ecatepec de Morelos, Estado de Mexico C.P. 55024 Mexico (Mexico City)

Micro Precision Instrument Calibration Sdn. Bhd.
22 Jalan Hang Tuah 26 Taman, Skudai Baru
Johor Bahru, Malaysia 81300
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Micro Precision Calibration, Inc.
3570 Commerce Drive
Columbus, IN 47201 USA

Micro Precision Calibration, Inc.
7877 SW Cirrus Drive, Building 25
Beaverton (Portland), OR 97008 USA

Micro Precision Calibration, Inc.
2590 Oakmont Dr., Unit 30
Round Rock, TX 78665 USA (Austin)

Micro Precision Calibration, Inc.
6878 Santa Teresa Blvd.
San Jose, CA 95119 USA

Micro Precision Calibration de Mexico S. de R.L. de CV
Av. Las Brisas No. 15808, Col Las Brisas
Tijuana, BC C.P. 22115 Mexico

Micro Precision Calibration Korea
775 Gveongin Yeongduengpo-gu
Seoul, South Korea 150-772

Micro Precision Calibration Pte. Ltd
Blk 5008 Ang Mo Kio Ave. 5, #07-02/03
TechPlace II Singapore 569874

Micro Precision Calibration Sdn. Bhd.
No. 6 Jalan, Lelisa Emas, Taman Kelisa,
Seberang Jaya 13600, Penang, Malaysia
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Micro Precision Calibration (Wuxi) Co. Ltd.

Room 101 Building C, Innovation and Creation Science Park
No 5 Xinhau Road,Wuxi New District

Wuxi, Jiangsu PR China

Micro Precision Calibration Laboratory(Thailand) Co. Ltd.
413 Bondstreet Road, Bangpood Subdistrict, Pakkred District
Nonthaburi 11120, Thailand

Micro Precision Calibration Vietnam Ltd. Co.

No 201, 2" Floor, Sacom Chipsang Building, Saigon High Tech Park

Thu Duc City, Ho Chi Minh City, Vietnam

Micro Precision Calibration Cebu, Inc.
U-201 IMEZ Bldg., Osmena St. MEZ II Basak

Lapu-Lapu City, Philippines 6015

Micro Precision Calibration, Inc.
11451 US-301, Suite #105
Thonotosassa, FL. 33592 USA

TISSCO / Micro Precision Calibration
Street #11, Gate 74, Bldg 163,

Salwa Industrial Area

Doha, Qatar

Micro Precision Calibration Vietnam Ltd. Co.

No. 401, 4" Floor, Halla Commercial Office Building
Yen Phong Industrial Zone, Yen Phong District

Bac Ninh Province, Vietnam

Micro Precision Calibration GMBH
Dornierstrafe-4
82178 Munich-Puchheim, Germany

Micro Precision Calibration de Mexico S. de R.L. de C.V.
Av. Alvaro Obregon No.252, int. 1, zona centro
Silao, Guanajuato, Mexico, C.P.36100

Micro Precision GmbH
Kopenicker Str. 325/Haus 123
12555 Berlin, Germany
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Micro Precision Calibration Shezhen Inc.

3D-1505 Tian’an Cloud Park, 2018 Xuegang Road
Longgang District

Shenzhen, Guanngdong 518129 PR China

Micro Precision Calibration (India) Private Limited
No 57 Avadi Road, Sippoy Lane, Karayanchavadi
Poonamalle, Chennai 600 056, India

Microprecision Calibration, Inc.
Block 2 Lot 6 Calamba Premiere International Park
Brgy Batino, Calamba City, Laguna Philippines 4027

Micro Precision Calibration Taiwan Co. Ltd.
3F, No. 21, Shuili Road
Hsinchu City 300053 , Taiwan ROC

Micro Precision Calibration B.V.
Kerkenbos 1103 C
6546 BC Nijmegen, Netherlands

Micro Precision Calibration de Mexico S. de R.L. de CV
Carretera a San Luis Rio Colorado KM 10.5 Locales 13y 14
Parque Industrial las California

Mexicali, BC C.P. 21394 Mexico

Micro Precision Calibration, Inc.
12701 Tejon Street, Suite 100
Westminster, CO USA (Denver)

Micro Precision Brazil LTDA
Av. Tefe 285 Cachoeirainha,
Manaus, AM 69065-020 Brazil

Micro Precision Romania S.R.L.
Armoniei Street n. 27A
Timisoara 300291, Romania

Micro Precision Ltd.
Unit 2 Heyworth Business Park
Peasmarsh, Guildford GU3 1AF England
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Services performed at Main Site laboratory

Micro Precision Calibration, Inc.
22835 Industrial Place
Grass Valley, CA 95949
Norma Vazquez 530-268-1860
norma.vazquez@microprecision.com

Acoustics and Vibration Grass Valley, CA
. Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range Measurement (+/-) Method, and/or
Equipment
. Reference Microphone
Mlcrophopes ] (-80 10 -10) dB re. 1 38 0.084 dB re. 1 V/Pa with Sound Calibliation
Sensitivity 1 Hz to 20 kHz System
(-80 to -10) dB re. 1V/Pa
(1 to 50) Hz 0.093 dB
(50 to 95) Hz 0.056 dB
(95 to 531) Hz 0.047 dB
531 Hz to 3 kHz 0.056 dB
(3t09.5) kHz 0.065 dB
(9.5 to 10) kHz 0.074 dB
(10 to 10.6) kHz 0.084 dB
(10.6 to 11.5) kHz 0.093 dB
(11.5 to 12) kHz 0.11 dB .
Microphones ! (12 to 12.6) kHz 0.12 dB R?flerse“"e dl\/gcf%pho.“e
Frequency Response (12.6 to 13.5) kHz 0.14 dB wit ogn alibration
(13.5 to 14.5) kHz 0.15 dB ystem
(14.5 to 15) kHz 0.17 dB
(15 to 16) kHz 0.22 dB
(16 to 17) kHz 0.28 dB
(17 to 20) kHz 0.33 dB
(20 to 40) kHz 0.34 dB
(40 to 50.2) kHz 0.37 dB
(50.2 to 63.1) kHz 0.45 dB
(63.1 to 80) kHz 0.54 dB
(80 to 100) kHz 0.69 dB
Reference Microphone
Sound Level Calibrator ! (74 tol 1IL2I4)t d];() KH 0.084 dB with Sound Calibpration
(1 Hz to ?) ) System
Reference Microphone
12 74 to 124) dB with Sound Calibration
Sound Level Meter ( (a 2 1o 20 kHz) 0.084 dB + 0.58R System / Sound Level
Calibrator
Version 052 Issued: April 26, 2024 www.anab.org Am i%%
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Grass Valley, CA

Parameter/Equipment

Accelerometers / Velocity

Range

Measurement (+/-

)

Expanded Uncertainty of

Reference Standard,
Method, and/or

Sensors / Displacement
Sensors !
0.2 Hz to 5 kHz
(5to 10 kHz)

Sensitivity:
(0.04 to 1 000) pC/units

Equipment

Reference Accelerometer

0.46 % of sensitivity with Vibration System
(0.04 to 1 000) mV/units 0.64 % of sensitivity
Vibration ! Reference Accelerometer
0.2 Hz to 5 kHz (0 to 200) m/s? 0.62 % of reading + 0.58R with Vibration Svstem
(5 to 10 kHz) 0.76 % of reading + 0.58R Y
Chemical Quantities Grass Valley, CA
. Reference Standard
Parameter/Equipment Range B ] Ungertainty of Method, and/or ’
Measurement (+/-) .
Equipment
5.00 uS/em 0.56 uS/cm
10.00 uS/cm 0.56 uS/cm .
Conductivity Meters '# 100.00 uS/cm 2.1 uS/cm Standagcéligr;ilslctwlty
1 500 uS/cm 4.8 uS/cm
100 000 puS/cm 370 pS/cm
pH Meters !4 (4, 7, 10) pH units 0.02 pH unit Standard pH Solutions
Particle Size:
(0.3,0.51,2,3,5,10) um| 6.6 % (Counting Efficiency) Comparison to Standard
Optical System — Counting Efficiency Particle Counter
Aerosol Particle Counter 2 (0 to 100) %
Flow Rate
Up to 100 L/min 0.35 % of reading

Standard Flow Calibrator

Electrical — DC/Low Frequency

Parameter/Equipment

Range

(0 to 220) mV

Expanded Uncertainty of
Measurement (+/-)

Grass Valley, CA

Reference Standard,
Method, and/or

Equipment

DC Voltage — Source !

220 mV t0 2.2 V
(22t 11) V
(11t022) V
(22 to 220) V

220 Vto 1.1 kV

6 uV/V+ 0.4 uv
3.5 uV/V+0.7 0V
2.5uV/V+2.6 uV

2.5uV/V+4uv
3.5 uV/V +40 uv

4.5 uV/V + 0.4 mV

Multi-Function Calibrator

Version 052 Issued: April 26, 2024
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Electrical — DC/Low Frequency

Grass Valley, CA

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Methog, and/or
Equipment
DC Voltage — Source ! LV L6 uv DC Voltage Reference
Fixed Values 1018V 1.6 v Standard
10V 4.3 uv
10(1)\1;1 v 0604798 K \\// DC Voltage Reference
DC Voltage Transfer — 10V 4 3 % Standard, Reference
Measure ! > M Divider and
100 v 48 pv NULL Detector
1 kV 0.66 mV
(0 to 100) mV 2.5uV/V+0.31 pv
100mVtolV 1.5 uV/V +0.31 pvV
DC Voltage — Measure ! (1to10) V 0.5 uV/V +0.51 uv Multimeter
(10 to 100) V 2.5 uV/V +30 uv
100 Vto 1 kV 2.5 uV/V + 100 uv
(0 to 5) kV 0.31 mV/V + 0.031 V .
DC High Voltage — Measure ! (5 to 10) kV 0.31 mV/V + 0.065 V Hlﬁh ;"{?alge Mf,terba“d
(10 to 70) kV 0.44 mV/V + 0.02 V igh Voltage Probe
(0to5) kV 0.31 mV/V +0.031 V Comparison with High
DC High - Voltage Source ! (5to 10) kV 0.31 mV/V + 0.065 V Voltage Meter and High

(10 to 70) kV

0.44 mV/V+0.02V

Voltage Probe

DC Power — Source!

0.01 mW to 20.5 kW
33mVtol 020V
(0.33 to 330) mA
330 mA to 11 A
(11 t0 20.5) A

0.03 % of Watts output + 0.58R

0.059 % of Watts output + 0.58R
0.096 % of Watts output + 0.58R

Multi- Product Calibrator
w/Amplifier

DC Current — Source!

(0 to 220) pA
(0.22 to0 2.2) mA
(2.2 t0 22) mA
(22 to 220) mA
220 mAto 2.2 A

36 pA/A + 7.2 nA
32 uA/A + 41 nA
39 nA/A + 0.4 pA
57 nA/A + 0.7 pA
72 uA/A + 12 uA

Multi-Function Calibrator

Multi-Function Calibrator

DC High Current — Source!

(22to11) A 0.34 mA/A + 480 pA .

and Amplifier
(10 to 20) A 0.3 mA/A +3 mA Multi-Product Calibrator
(20 to 100) A 0.5 mA/A + 30 mA with Amplifier

(10 t0 16.5) A
(16.5 to 1 025) A

2.8 mA/A + 3 mA
2.9 mA/A + 90 mA

Multi-Product Calibrator
with w/50-turn Coil

Version 052 Issued: April 26, 2024
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Grass Valley, CA

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Methog, and/or
Equipment
(0.1 to 100) nA 10 pA/A + 40 pA
(0.1to 1) A 10 uA/A + 40 pA
(1to 10) pA 10 nA/A + 70 pA
DC Current — Measure ! ((109 lt(‘zol (1);) )m}f 110 0“ miofnr{AA Multimeter
(1 to 10) mA 10 pA/A + 40 nA
(10 to 100) mA 25 uA/A + 0.4 pA
(0.1to 1) A 0.1 mA/A + 10 pA
(0to 15) A 40 pA/A + 0.58 nA Multimeter w/Current
DC Current — Measure ! (15 t0 30) A 16 pA/A + 5.8 nA Shunt
100 uH 0.016 uH
1 mH 0.16 uH
2 mH 0.33 uH
50 mH 8.2 uH
Inductance — Source ! 100 mH 16 uH Standard Inductors
(Fixed and Variable Artifacts 200 mH 33 uH
100 Hz to 10 kHz 2H 0.33 mH
5H 0.82 mH
10 H 1.6 mH
100 pH to 10 H 0.41 mH/H + 0.58R Decade Inductor
(0.01 to 100) uH 0.16 mH/H
100 pH to 1 mH 0.16 mH/H
(1to 2) mH 0.23 mH/H
(2 to 50) mH 0.19 mH/H Precision LCR Meter
Inductance — Measure ! (50 to 100) mH 0.16 mH/H w/Standard Inductors
12 Hz to 100 kHz (100 to 200) mH 0.19 mH/H
200 mH to 5 H 0.32 mH/H
(5to 10) H 0.16 mH/H
0.01 uH to 10 H 0.2 mH/H + 0.058 uH RLC Digibridge
Version 052 Issued: April 26, 2024 www.anab.org Am i!ag&l\f
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Grass Valley, CA

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Methog, and/or
Equipment
0.001 Q 1.6 pQ/Q
0.01 Q 1.6 pQ/Q
0.1Q 1.3 pQ/Q
1Q 1.3 uQ/Q
10 Q 1.3 pQ/Q
100 Q 1.3 pQ/Q
Resistance — Source ! 1 kQ 1.6 pQ/Q .
Fixed Points 10 kKO 1.4 1Q/Q Standard Resistors
100 kQ 1.6 nQ/Q
(1to 11) MQ 3.8 LQ/Q
(10 to 110) MQ 6.6 Q/Q
(0.1 to 1) GQ 12 uQ/Q
(1 to 10) GQ 50 pQY/Q
(10 to 100) GQ 200 pQ/Q
00Q 50 pQ
1.0 Q 80 nYQ
1.9Q 80 uYQ
10 Q 21 pYQ
19Q 21 pYQ
100 Q 9.1 pYQ
190 Q 9.1 pyQ
1 kQ 7.7 pY/Q
ReSI;t?;ng };OSiI(I);rce 1 11‘(? 11((3 ;Z tgg Multi-Function Calibrator

19 kQ 7.7 uYQ
100 kQ 9.1 pYyQ
190 kQ 9.1 pYQ
1 MQ 15 pQY/Q
1.9 MQ 16 u&y/Q
10 MQ 31 pYQ
19 MQ 40 pQYQ
100 MQ 95 uQ/Q

0to11) Q 31 pYQ + 0.78 mQ

(11 t0 33) Q 23 pY/Q + 1.2 mQ

Resistance — Source !

(33 to 110) Q
(110 to 330) Q
(0.33 to 1.1) kQ
(1.1 to 3.3) kQ
(3.3 to 11) kQ
(11 to 33) kQ

22 uYQ + 1.2 mQ
22 pQ/Q + 1.6 mQ
22 uQYQ + 1.7 mQ
22 uY/Q + 16 mQ
22 uQY/Q + 17 mQ
22 uQY/Q + 160 mQ

Multi-Product Calibrator

Version 052 Issued: April 26, 2024
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Electrical — DC/Low Frequency

Grass Valley, CA

. Reference Standard,
. Expanded Uncertainty of
Parameter/Equipment Range M Method, and/or
easurement (+/-) .
Equipment
(33 to 110) kQ 22 uYQ + 170 mQ
(110 to 330) kQ 25 uYQ+1.6 Q
330 kQ to 1.1 MQ 25 uYQ+1.7Q
(1.1 to 3.3) MQ 47 nQQ +23 Q
Resistance — Source ! (3.3t0 11) MQ 101 p/Q + 39 Q Multi-Product Calibrator
(11 to 33) MQ 194 uY/Q + 1.9 kQ
(33 to 110) MQ 388 uY/Q + 2.3 kQ
(110 to 330) MQ 2.3 mQ/Q + 78 kQ
(330 to 1 100) MQ 12 mQ/Q + 388 kQ
(0 to 10) Q 5uY/Q+ 31 uQ
(10 to 100) Q 3 uY/Q + 0.3 mQ
100 Q to 1 kQ 2 pQ/Q +0.21 mQ
(1 to 10) kQ 2 pQy/Q+2.1 mQ
Resistance — Measure ! (10 to 100) kQ 2 uYQ + 21 mQ Multimeter
100 kQ to 1 MQ 10 pY/Q+1Q
(1 to 10) MQ 50 pQY/Q + 50 Q
(10 to 100) MQ 0.5 mQY/Q + 1 kQ
100 MQ to 1 GQ 5 mQ/Q + 10 kQ
AC Resistance — 0.001 Q 0.13 mQ
Source and Measure ! (0.1to 1) Q 1.5 mQ/Q Calibration RL Standard
100 Hz to 100 kHz 10 Q to 100 kQ 0.46 mQ/Q
AC Resistance — 1 mQto 0.2 Q 6.9 m/Q C
Source and Measure ! 0.2 Q to 100 kQ 0.27 mY/Q Cﬁfagéilgidgfaﬁgr d
100 Hz to 100 kHz 100 kQ to 10 MQ 3 mQ/Q
(0.19 to 0.4) nF 3.9 mF/F + 7.8 pF
(0.4 to 1.1) nF 3.9 mF/F + 7.8 pF
(1.1 nF to 3.3) nF 3.9 mF/F + 7.8 pF
(3.3to 11) nF 1.9 mF/F + 7.8 pF
Capacitance — Source ! (11 to 33) nF 1.9 mF/F + 78 pF . .
P50 Hx to 1 kHz (33 to 110) nF 1.9 mF/F + 78 ﬁF Multi-Product Calibrator
(110 to 330) nF 1.9 mF/F + 233 pF
330 nF to 1.1 pF 1.9 mF/F + 780 pF
(1.1 to 3.3) uF 1.9 mF/F + 2.3 nF
(3.3to 11) uF 1.9 mF/F + 7.8 nF
d \\\\\\%/////1
Version 052 Issued: April 26, 2024 www.anab.org Am ij%l%
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Electrical — DC/Low Frequency

Grass Valley, CA

Parameter/Equipment

Range

Expanded Uncertainty of

Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

Capacitance — Source !
50 Hz to 1 kHz

(11 to 33) uF
(33 to 110) pF
(110 to 330) pF

330 pF to 1.1 mF

(1.1 to 3.3) mF
(3.3to 11) mF
(11 to 33) mF
(33 to 110) mF

3.1 mF/F + 23 nF
3.5 mF/F + 78 nF
3.5 mF/F + 233 nF
3.5 mF/F + 780 nF
3.5 mF/F + 2.3 uF
3.5 mF/F + 7.8 uF
5.8 mF/F + 23 uF
8.5 mF/F + 78 uF

Multi-Product Calibrator

Capacitance — Source !
Fixed Values

(1, 10, 100, 1 000) pF
1 kHz
1 kHz to 13 MHz

2 WF/F + 0.58R
67 WF/F + 0.58R

(10, 100, 1 000) nF
120 Hz to 100 kHz

62 UF/F + 0.58R

Standard Capacitors

Capacitance Transfer —

Measure ! 0.001 pF to 1 nF 67 uE/F RLC Digibridge and
12 Hz to 13 MHz I nF to 1.1 puF 62 uF/F Standard Capacitors
(0 to 10) pF 0.44 mF/F + 0.000 58 pF

Capacitance — Measure !
12 Hz to 13 MHz

(10 to 100) pF
(100 to 1000) pF
(1 to 10) nF
(10 to 100) nF
(100 to 1000) nF
(1 to 10) uF
(10 to 100) uF
(100 to 1000) uF

0.25 mF/F + 0.005 8 pF
0.23 mF/F + 0.058 pF
0.23 mF/F + 0.58 pF

0.24 mF/F + 5.8 pF
0.23 mF/F + 58 pF
0.23 mF/F + 0.58 nF
0.23 mF/F + 5.8 nF
0.34 mF/F + 58 nF

Direct measurement
using RLC Digibridge

Capacitance — Measure !
50 Hz to 20 kHz

0.001 pF to 1 puF

5.9 uF/F + 0.1 aF

Direct measurement
using capacitance bridge

AH 2700A bridge

(0.01 to 360) °

(10 to 60) mV
10 Hz to 10 kHz 0.23°
(10 to 40) kHz 0.4°
(40 to 100) kHz 0.79 °

Phase — Measure ! (60 to 250) mV Phase Meter

10 Hz to 40 kHz 0.07 °
(40 to 100) kHz 0.4°

(0.25t0 10) V
10 Hz to 40 kHz 0.06 °
(40 to 100) kHz 0.4°

Version 052 Issued: April 26, 2024 www.anab.org Am i%%
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Electrical — DC/Low Frequency

Grass Valley, CA

. Reference Standard,
. Expanded Uncertainty of
Parameter/Equipment Range M Method, and/or
easurement (+/-) .
Equipment
(10 to 120) V
Phase — Measure ! 10 Hz to 40 kHz 0.08 ° Phase Meter
(40 to 100) kHz 0.4°
Type B
(600 to 800) °C 0.36 °C
(800 to 1 000) °C 0.29 °C
(1000 to 1 550) °C 0.27 °C
(1550 to 1 820) °C 0.28 °C
Type C
(0 to 150) °C 0.27 °C
(150 to 650) °C 0.24 °C
(650 to 1 000) °C 0.27 °C
(1000 to 1 800) °C 0.41 °C
(1800 to 2 316) °C 0.66 °C
Type E
(-250 to -100) °C 0.41 °C
(-100 to -25) °C 0.18 °C
(-25 to 350) °C 0.17 °C
. o (350 to 650) °C 0.18 °C
Tilecmcal Calibration of (650 to 1 000) °C 0.21 °C Multi-Product Calibrator
ermocouple Indicators !
Type J
(-210 to -100) °C 0.25 °C
(-100 to -30) °C 0.18 °C
(-30 to 150) °C 0.17 °C
(150 to 760) °C 0.18 °C
(760 to 1 200) °C 0.22 °C
Type K
(-200 to -100) °C 0.29 °C
(-100 to -25) °C 0.19 °C
(-25 to 120) °C 0.18 °C
(120 to 1 000) °C 0.24 °C
(1000 to 1 372) °C 0.34 °C
Type L
(-200 to -100) °C 0.31 °C
(-100 to 800) °C 0.24 °C
(800 to 900) °C 0.18 °C

Version 052 Issued: April 26, 2024
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Electrical — DC/Low Frequency

Grass Valley, CA

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) MethOfi, and/or
Equipment
Type N
(-200 to -100) °C 0.34 °C
(-100 to -25) °C 0.21 °C
(-25 to 120) °C 0.2 °C
(120 to 410) °C 0.19 °C
(410 to 1 300) °C 0.25 °C
Type R
(0 to 250) °C 0.46 °C
(250 to 400) °C 0.3 °C
(400 to 1 000) °C 0.29 °C
(1 000to 1767)°C 0.34 °C
Electrical Calibration of |Type S . .
Thermocouple Indicators ! (0 to 250) °C 0.39 °C Multi-Product Calibrator
(250 to 1 000) °C 0.31 °C
(1 000 to 1 400) °C 0.31 °C
(1400 to 1 767) °C 0.38 °C
Type T
(-250 to -150) °C 0.51 °C
(-150 to 0) °C 0.23 °C
(0 to 120) °C 0.18 °C
(120 to 400) °C 0.17 °C
Type U
(-200 to 0) °C 0.45 °C
(0 to 600) °C 0.25 °C
Pt 385, 100 Q
(-200 to -80) °C 0.04 °C
(-80 to 0) °C 0.04 °C
(0 to 100) °C 0.055 °C
(100 to 300) °C 0.07 °C
(300 to 400) °C 0.078 °C
. L (400 to 630) °C 0.093°C
Elecmcalﬁ;&g{jﬁ;"f‘ Of RTD 630 to 800) °C 0.18°C Multi-Product Calibrator
Pt 3926, 100 Q
(-200 to -80) °C 0.04 °C
(-80 to 0) °C 0.04 °C
(0 to 100) °C 0.055 °C
(100 to 300) °C 0.07 °C
(300 to 400) °C 0.078 °C
(400 to 630) °C 0.093 °C
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. Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range M Method, and/or
easurement (+/-) .
Equipment
Pt 3916, 100 Q
(-200 to -190) °C 0.19 °C
(-190 to -80) °C 0.032 °C
(-80 to 0) °C 0.04 °C
(0 to 100) °C 0.047 °C
(100 to 260) °C 0.055 °C
(260 to 300) °C 0.062 °C
(300 to 400) °C 0.07 °C
(400 to 600) °C 0.078 °C
(600 to 630) °C 0.18 °C
Pt 385, 200 Q
(-200 to -80) °C 0.032 °C
(-80 to 0) °C 0.032 °C
(0 to 100) °C 0.032 °C
(100 to 260) °C 0.04 °C
(260 to 300) °C 0.093 °C
(300 to 400) °C 0.1°C
(400 to 600) °C 0.11 °C
(600 to 630) °C 0.12 °C
. . . Pt 385, 500 Q
Elecmcall Cé‘.hbtra“"f‘ Of RTDI "™ 1300 10 -80) °C 0.032 °C Multi-Product Calibrator
ndicators (-80 to 0) °C 0.04 °C
(0 to 100) °C 0.04 °C
(100 to 260) °C 0.047 °C
(260 to 300) °C 0.063 °C
(300 to 400) °C 0.063 °C
(400 to 600) °C 0.07 °C
(600 to 630) °C 0.086 °C
Pt 385, 1 kQ
(-200 to -80) °C 0.025 °C
(-80 to 0) °C 0.025 °C
(0 to 100) °C 0.032 °C
(100 to 260) °C 0.04 °C
(260 to 300) °C 0.047 °C
(300 to 400) °C 0.055 °C
(400 to 600) °C 0.055 °C
(600 to 630) °C 0.18 °C
PtNi 385, 100 Q
(-80 to 0) °C 0.063 °C
(0 to 100) °C 0.063 °C
(100 to 260) °C 0.11 °C
Version 052 Issued: April 26, 2024 www.anab.org Am i!a%&l\f
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Grass Valley, CA

Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

Electrical Calibration of RTD
Indicators !

Cu 427,10 Q
(-100 to 260) °C

0.23 °C

Multi-Product Calibrator

AC Voltage — Source !

220 pV to 2.2 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
(2.2 t0 22) 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
220mVto 2.2V
(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

0.37 mV/V + 4 uv
0.31 mV/V + 4 uVvV
0.31 mV/V + 4 uv
0.35 mV/V + 4 uv
0.61 mV/V + 5 uV
1 mV/V + 10 pv
1.3 mV/V + 20 uVv
2.6 mV/V + 20 uV

0.24 mV/V + 4 uv
0.11 mV/V + 4 uv
96 uV/V + 4 uv
0.2 mV/V + 4 uVv
0.46 mV/V + 5 uv
0.9 mV/V + 10 uVv
1.2 mV/V + 20 uV
2.5mV/V + 20 uV

0.22 mV/V + 12 uV
86 uV/V + 7 uvV
76 uWV/V + 7 vV

0.18 mV/V + 7 uVv

0.42 mV/V + 17 uV

0.75 mV/V + 20 uV

1.2 mV/V + 25 uVv

2.5 mV/V + 45 uV

0.22 mV/V + 40 pv
80 uV/V + 15 uv
40 uV/V + 8 uv
70 uV/V + 10 uVv

0.11 mV/V + 30 pVv

0.34 mV/V + 8 uv

0.9 mV/V + 0.2 mV

1.5 mV/V + 0.3 mV

Multi-Function Calibrator
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Electrical — DC/Low Frequency

Grass Valley, CA

Reference Standard,

Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Method, and/or
Equipment

AC Voltage — Source !

(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
(22t0220) 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
(220 to 1 100) V

(15 to 50) Hz
50 Hzto 1 kHz

0.22 mV/V + 0.4 mV

80 uV/V + 0.15 mV
40 uV/V + 50 uv
70 uV/V + 0.1 mV
96 uWV/V + 0.2 mV

0.26 mV/V + 0.6 mV
0.9 mV/V +2 mV
1.3 mV/V + 3.2 mV

0.22 mV/V +4 mV
80 uV/V + 1.5 mV
48 uV/V + 0.6 mV
76 uV/V + 1 mV
0.13 mV/V + 2.5 mV
0.8 mV/V + 16 mV
4.2 mV/V + 40 mV
7 mV/V + 80 mV

0.26 mV/V + 16 mV
61 uV/V+3.5mV

Multi-Function Calibrator

AC Voltage — Source !

(220 to 750) V
(30 to 50) kHz

(50 to 100) kHz
(750 to 1 100) V

40 Hz to 1 kHz

(1 to 20) kHz

(20 to 30) kHz

0.36 mV/V + 11 mV
1.3 mV/V +45mV

0.08 mV/V +4 mV
0.13 mV/V+ 6 mV
0.36 mV/V + 11 mV

Multi-Function Calibrator
with Amplifier
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Electrical — DC/Low Frequency

Grass Valley, CA

Expanded Uncertainty of

Reference Standard,
Method, and/or

Parameter/Equipment Range Measurement (+/-) .
Equipment
22 mV Range (2 mV)
10 Hz 0.3 mV/V + 0.58 nV
20 Hz 0.3 mV/V + 0.58 nV
40 Hz 0.3 mV/V + 0.58 nV
100 Hz 0.3 mV/V + 0.58 nV
1 kHz 0.3 mV/V + 0.58 nV
10 kHz 0.3 mV/V + 0.58 nV
20 kHz 0.3 mV/V + 0.58 nV
50 kHz 0.3 mV/V + 0.58 nV
100 kHz 0.4 mV/V + 0.58 nV
300 kHz 0.5 mV/V + 0.58 nV
500 kHz 0.6 mV/V + 0.58 nV
800 kHz 0.7 mV/V + 0.58 nV
1 MHz 0.7 mV/V + 0.58 nV
22 mV Range (6 mV)
10 Hz 0.21 mV/V + 0.58 nV
20 Hz 0.21 mV/V + 0.58 nV
40 Hz 0.17 mV/V + 0.58 nV
100 Hz 0.16 mV/V + 0.58 nV
1 kHz 0.16 mV/V + 0.58 nV
AC Voltage — Measure ! 10 kHz 0.16 mV/V + 0.58 nV AC/DC Transfer Standard
20 kHz 0.16 mV/V + 0.58 nV and Multimeter
50 kHz 0.21 mV/V + 0.58 nV
100 kHz 0.28 mV/V + 0.58 nV
300 kHz 0.4 mV/V + 0.58 nV
500 kHz 0.46 mV/V + 0.58 nV
800 kHz 0.56 mV/V + 0.58 nV
1 MHz 0.6 mV/V + 0.58 nV
22 mV Range (10 mV)
10 Hz 80 uV/V + 5.8 nV
20 Hz 70 uV/V + 5.8 nV
40 Hz 70 uV/V + 5.8 nV
100 Hz 70 uV/V + 5.8 nV
1 kHz 70 uV/V + 5.8 nV
10 kHz 70 uV/V + 5.8 nV
20 kHz 70 uV/V + 5.8 nV
50 kHz 80 uV/V + 5.8 nV
100 kHz 14 uV/V + 5.8 nV
300 kHz 21 uV/V + 5.8 nV
500 kHz 28 uV/V + 5.8 nV
800 kHz 32 uV/V +5.8nV
1 MHz 36 uWV/V+58nV
Version 052 Issued: April 26, 2024 www.anab.org Am i!/a%ﬁé
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Electrical — DC/Low Frequency

Grass Valley, CA

Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

AC Voltage — Measure !

22 mV Range (20 mV)
10 Hz
20 Hz
40 Hz
100 Hz
1 kHz
10 kHz

20 kHz
50 kHz
100 kHz
300 kHz
500 kHz
800 kHz
1 MHz

220 mV Range (20 mV)
10 Hz
20 Hz
40 Hz
100 Hz
1 kHz
10 kHz
20 kHz
50 kHz

100 kHz
300 kHz
500 kHz
800 kHz
1 MHz

220 mV Range (60 mV)
10 Hz
20 Hz
40 Hz
100 Hz
1 kHz
10 kHz
20 kHz
50 kHz
100 kHz

300 kHz
500 kHz
800 kHz

1 MHz

75 uwV/V + 5.8 nV
60 uV/V + 5.8 nV
60 uV/V + 5.8 nV
60 uV/V + 5.8 nV
60 uV/V + 5.8 nV
60 uV/V + 5.8 nV
60 uV/V + 5.8 nV
80 uV/V + 5.8 nV
14 uV/V + 5.8 nV
22 uV/V + 5.8 nV
30 uV/V + 5.8 nV
37 uV/V + 5.8 nV
36 uV/V +5.8nV

85 uV/vV + 5.8 nV
75 uwV/V + 5.8 nV
75 uV/V + 5.8 nV
60 uV/V + 5.8 nV
60 uV/V + 5.8 nV
60 uV/V+5.8nV
60 uV/V + 5.8 nV
80 uV/V + 5.8 nV
14 uV/V + 5.8 nV
21 uV/V +5.8nV
28 uV/V + 5.8 nV
32 uV/V +5.8nV
36 uV/V +5.8nV

60 uV/V +5.8nV
36 uV/V + 5.8 nV
31 uV/V+58nV
32 uV/V +5.8nV
31 uv/V+58nV
34 uV/V + 5.8 nV
32 uV/V+5.8nV
36 uV/V +5.8nV
75 uwV/V + 5.8 nV
14 uV/V + 5.8 nV
21 uV/V +5.8nV
28 uV/V + 5.8 nV

28 WV/V + 5.8 nV

AC/DC Transfer Standard
and Multimeter
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Grass Valley, CA

. Reference Standard,
. Expanded Uncertainty of
Parameter/Equipment Range M Method, and/or
easurement (+/-) .
Equipment
220 mV Range (100 mV)
10 Hz 40 uV/V + 5.8 nV
20 Hz 25 uV/V + 5.8 nV
40 Hz 12 uV/V + 5.8 nV
100 Hz 12 uV/V + 5.8 nV
1 kHz 12 uV/V + 5.8 nV
10 kHz 12 uV/V + 5.8 nV
20 kHz 12 uV/V + 5.8 nV
50 kHz 24 uV/V + 5.8 nV
100 kHz 40 uV/V + 5.8 nV
300 kHz 80 uV/V + 5.8 nV
500 kHz 0.12 mV/V + 5.8 nV
800 kHz 0.18 mV/V + 5.8 nV
1 MHz 0.18 mV/V + 5.8 nV
220 mV Range (200 mV)
10 Hz 25 uV/vV + 58 nV
20 Hz 20 uV/V + 58 nV
40 Hz 10 uV/V + 58 nV
100 Hz 10 uV/V + 58 nV
1 kHz 10 uV/V + 58 nV
10 kHz 10 pV/V + 58 nV AC/DC Transfer Standard
AC Voltage — Measure ! 20 kHz 10 pV/V + 58 nV and Multimeter
50 kHz 20 pV/V + 58 nV
100 kHz 40 uV/V + 58 nV
300 kHz 75 uV/V + 58 nV
500 kHz 0.11 mV/V + 58 nV
800 kHz 0.16 mV/V + 58 nV
1 MHz 0.18 mV/V + 58 nV
700 mV Range (200 mV)
10 Hz 25 upv/vV + 58 nV
20 Hz 20 uV/V + 58 nV
40 Hz 10 uV/V + 58 nV
100 Hz 10 uV/V + 58 nV
1 kHz 10 uV/V + 58 nV
10 kHz 10 uV/V + 58 nV
20 kHz 10 uV/V + 58 nV
50 kHz 20 uV/V + 58 nV
100 kHz 40 uV/V + 58 nV
300 kHz 75 uV/V + 58 nV
500 kHz 0.11 mV/V + 58 nV
800 kHz 0.16 mV/V + 58 nV
1 MHz 0.18 mV/V + 58 nV
Version 052 Issued: April 26, 2024 www.anab.org Am i!/a%ﬁé
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Electrical — DC/Low Frequency

Grass Valley, CA

Expanded Uncertainty of

Reference Standard,
Method, and/or

Parameter/Equipment Range Measurement (+/-) .
Equipment
700 mV Range (600 mV)
10 Hz 25 uV/V + 58 nV
20 Hz 18 uV/V + 58 nV
40 Hz 6 uV/V + 58 nV
100 Hz 7 uwV/V + 58 nV
1 kHz 6.1 pV/V + 58 nV
10 kHz 6 uV/V + 58 nV
20 kHz 6 WV/V + 58 nV
50 kHz 7 uV/V + 58 nV
100 kHz 12 uV/V + 58 nV
300 kHz 25 uV/V + 58 nV
500 kHz 30 uV/V + 58 nV
800 kHz 50 uV/V + 58 nV
1 MHz 60 uV/V + 58 nV
2.2 V Range (0.6 V)
10 Hz 25 uwv/vV + 58 nV
20 Hz 15 uV/V + 58 nV
40 Hz 5 uV/V + 58 nV
100 Hz 5 uV/V + 58 nV
1 kHz 5 uV/V + 58 nV
10 kHz 6.2 uV/V + 58 nV AC/DC Transfer Standard
AC Voltage — Measure ! 20 kHz 6 ply\l//V + 58 nV and Multimeter
50 kHz 7 uV/V + 58 nV
100 kHz 10 pV/V + 58 nV
300 kHz 21 uV/V + 58 nV
500 kHz 25 uV/V + 58 nV
800 kHz 30 uV/V + 58 nV
1 MHz 40 uV/V + 58 nV
2.2 V Range (1 V)
10 Hz 25 pv/vV + 58 nV
20 Hz 15 uV/V + 58 nV
40 Hz 5uV/V +58nV
100 Hz 5 uV/V +58nV
1 kHz 5 uV/V +58nV
10 kHz 5uV/V+58nV
20 kHz 5uV/V+58nV
50 kHz 7 uV/V + 58 nV
100 kHz 10 uV/V + 58 nV
300 kHz 20 uV/V + 58 nV
500 kHz 25 uV/V + 58 nV
800 kHz 30 uV/V + 58 nV
1 MHz 40 uV/V + 58 nV
Version 052 Issued: April 26, 2024 www.anab.org Am i!/a%ﬁé
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Grass Valley, CA

Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

2.2 V Range (2 V)

10 Hz 25 uV/V +0.58 uv
20 Hz 15 uV/V +0.58 uv
40 Hz 5uV/V+0.58 uv
100 Hz 5 uV/V +0.58 uv
1 kHz 5uV/V+0.58 uv
10 kHz 5 uV/V +0.58 uv
20 kHz 5 uV/V +0.58 uv
50 kHz 5 uV/V +0.58 uv
100 kHz 10 uV/V +0.58 uv
300 kHz 20 uV/V +0.58 uv
500 kHz 25 uv/vV +0.58 uv
800 kHz 30 uV/V +0.58 uv
1 MHz 40 uV/V +0.58 uv
7 V Range (2 V)
10 Hz 25 uwV/vV +0.58 uv
20 Hz 15 uV/V +0.58 uv
40 Hz 8 uV/V +0.58 uv
100 Hz 5uV/V+0.58 uv
1 kHz 5uV/V+0.58 uv
10 kHz 5uV/V+0.58 pv AC/DC Transfer Standard
AC Voltage — Measure ! 20 kHz 5uV/V +0.58 uv and Multimeter
50 kHz 6 uV/V +0.58 uv
100 kHz 10 uV/V +0.58 uv
300 kHz 20 uV/V +0.58 uv
500 kHz 25 uV/V +0.58 uv
800 kHz 30 uV/V +0.58 uv
1 MHz 40 uV/V + 0.58 uv
7 V Range (6 V)
10 Hz 25 pV/vV +0.58 v
20 Hz 15 uV/V +0.58 uv
40 Hz 5uV/V +0.58 uv
100 Hz 5uV/V+0.58uv
1 kHz 5uV/V+0.58 uv
10 kHz 5uV/V+0.58 uv
20 kHz 5uV/V+0.58 uv
50 kHz 6 uWV/V +0.58 uv
100 kHz 7 uwV/V +0.58 uVv
300 kHz 20 uV/V +0.58 uv
500 kHz 25 uV/V +0.58 uv
800 kHz 30 uV/V + 0.58 uv
1 MHz 40 uV/V +0.58 uv
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Electrical — DC/Low Frequency

Grass Valley, CA

Expanded Uncertainty of

Reference Standard,
Method, and/or

Parameter/Equipment Range Measurement (+/-) (
Equipment
22 V Range (6 V)
10 Hz 25 uV/V +0.58 uv
20 Hz 15 uV/V +0.58 uv
40 Hz 5uV/V+0.58 uv
100 Hz 5 uV/V +0.58 uv
1 kHz 5uV/V+0.58 uv
10 kHz 5 uV/V +0.58 uv
20 kHz 5 uV/V +0.58 uv
50 kHz 6 uV/V +0.58 uv
100 kHz 7 uV/V + 0.58 uV
300 kHz 20 uV/V +0.58 uv
500 kHz 25 uV/V +0.58 uv
800 kHz 30 uV/V +0.58 uv
1 MHz 40 uV/V +0.58 uv
22 V Range (10 V)
10 Hz 25 uV/vV +0.58 uv
20 Hz 15 uV/V +0.58 uv
40 Hz 5 uV/V +0.58 uv
100 Hz 5uV/V+0.58 uv
1 kHz 5uV/V+0.58 uv
10 kHz 5 uV/V +0.58 uv AC/DC Transfer Standard
AC Voltage — Measure ! 20 kHz 5 ﬁV/V + 0.58 uv and Multimeter
50 kHz 6 uV/V +0.58 uv
100 kHz 8 uV/V +0.58 uv
300 kHz 20 uV/V +0.58 uv
500 kHz 25 uV/V +0.58 uv
800 kHz 30 uV/V +0.58 uv
1 MHz 40 uV/V + 0.58 uv
22 V Range (20 V)
10 Hz 25 pv/vV+5.8 uv
20 Hz 15 uvV/vV+58uv
40 Hz 6 uV/V+58uVv
100 Hz 6 uV/V + 5.8 uv
1 kHz 6 WV/V+58uv
10 kHz 6 uV/V + 5.8 uv
20 kHz 6 WV/V+58uVv
50 kHz 7 uwV/V + 5.8 uv
100 kHz 10 uV/V + 5.8 uv
300 kHz 20 uV/V + 5.8 uv
500 kHz 25 uV/V +5.8 uv
800 kHz 30 uV/V +5.8 uv
1 MHz 40 uV/V + 5.8 uv
d \\\\\\f/////i
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Reference Standard,

Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Method, and/or
Equipment

AC Voltage — Measure !

70 V Range (20 V)

10 Hz
20 Hz
40 Hz
100 Hz
1 kHz
10 kHz
20 kHz
50 kHz
100 kHz
300 kHz

70 V Range (60 V)

10 Hz
20 Hz
40 Hz
100 Hz

1 kHz
10 kHz
20 kHz
50 kHz
100 kHz
300 kHz
220 V Range (60 V)
10 Hz
20 Hz
40 Hz
100 Hz
1 kHz
10 kHz
20 kHz
50 kHz
100 kHz

300 kHz

25 uV/vV +5.8 uv
15 uV/V +5.8 uv

6 uV/V+58uv
6 uV/V + 5.8 uv
6 uV/V + 58 uv
6 uV/V+58uVv
6 uV/V + 5.8 uv
7 uV/V + 5.8 uv
10 uV/V + 5.8 uv
25 uV/V +5.8 uv

25 uV/vV + 58 uv
15 uV/V + 5.8 uv
6 WV/V+58uv
6 WV/V+58uv
6 uV/V + 58 uVv
6 uV/V + 5.8 uv
6 uV/V+ 58 uv
8 uV/V + 5.8 uv
10 uV/V + 5.8 uv
25 uV/V + 5.8 uv

25 uV/V + 5.8 uv
15 uV/V +5.8 uv
6 WV/V+58uv
6 WV/V+ 5.8 uv
6 uV/V+ 5.8 uVv
6 WV/V+58uv
6 uV/V+58uVv
8 uVv/vV +5.8uVv

10 pV/V + 5.8 uv
30 uV/V+ 5.8 uv

AC/DC Transfer Standard
and Multimeter
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Electrical — DC/Low Frequency

Grass Valley, CA

Parameter/Equipment

Range

Measurement (+/-)

Expanded Uncertainty of

Reference Standard,
Method, and/or
Equipment

AC Voltage — Measure !

220 V Range (100 V)
10 Hz
20 Hz
40 Hz
100 Hz
1 kHz
10 kHz
20 kHz
50 kHz
100 kHz
220 V Range (200 V)
10 Hz
20 Hz
40 Hz
100 Hz
1 kHz
10 kHz
20 kHz
50 kHz
100 kHz
1 000 V Range (200 V)
10 Hz
20 Hz
40 Hz
100 Hz
1 kHz
10 kHz
20 kHz
50 kHz
100 kHz
1 000 V Range (600 V)
40 Hz
100 Hz
1 kHz
10 kHz
20 kHz
50 kHz

100 kHz

25 uV/vV +5.8 uv
15 uV/V + 5.8 uv
6 uV/V+58uv
6 uV/V + 5.8 uv
6 uV/V + 5.8 uv
6 uV/V + 5.8 uv
6 uV/V + 5.8 uv
8 uV/V + 5.8 uv
15 uV/V + 5.8 uv

36 WV/V + 58 uv
15 pV/V + 58 uv
8 uV/vV + 58 uv
8 uwV/V + 58 uv
8 uV/V + 58 uv
8 uV/V + 58 uv
8 uwV/V + 58 uv
10 uV/V + 58 uVv
15 uV/V + 58 uv

40 uV/V + 58 uv
15 uV/V + 58 uv
8 uwV/vV + 58 uv
8 uV/V + 58 uv
8 uwV/V + 58 uv
8 uV/vV + 58 uv
8 uV/V + 58 uv
12 uV/V + 58 uv
30 uV/V + 58 uv

11 pV/V + 58 uv
11 uV/V + 58 uv
11 pv/vV + 58 uv
11 pvV/vV + 58 uv
11 pV/V + 58 uv
11 uV/V + 58 uv

40 uV/V + 58 uv

AC/DC Transfer Standard
and Multimeter
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Electrical — DC/Low Frequency

Grass Valley, CA

Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

1 000 V Range (1 000 V)

40 Hz 11 uV/V + 58 uv
100 Hz 11 uV/V + 58 uv
AC Voltage — Measure ! 1 kHz 11 uV/V + 58 uv AC/DCC;F;?[n?fg Standard
10 kHz 11 pV/V + 58 pv and Multimeter
20 kHz 11 uV/V + 58 uv
30 kHz 11 pV/V + 58 uv
2.2 mV Range

AC Voltage — Measure !
(Absolute Measurement)

(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

7 mV Range
(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 mV Range
(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

1.1 mV/V + 0.87 pVv
0.49 mV/V + 0.87 uV
0.28 mV/V + 0.87 uV
0.54 mV/V + 1.3 uv

0.8 mV/V + 1.7 uV

1.5 mV/V + 2.7 uV

1.6 mV/V + 4.0 uv

2.1 mV/V + 4.0 uv

0.57 mV/V + 0.87 uV
0.25 mV/V + 0.87 uV
0.14 mV/V + 0.87 uV
0.27 mV/V + 1.3 uv
0.4 mV/V + 1.7 uVv
0.8 mV/V + 2.7 uvV
0.87 mV/V + 4.0 uv
1.3 mV/V + 4.0 uv

0.19 mV/V + 0.87 uvV
0.12 mV/V + 0.87 uvV
73 uV/V +0.87 uv
0.14 mV/V + 1.3 uv
0.21 mV/V + 1.7 uv
0.54 mV/V + 2.7 uvV
0.57 mV/V + 4 uVvV
0.93 mV/V + 4 uV

AC Measurement Standard
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. Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range M Method, and/or
easurement (+/-) .
Equipment
70 mV Range
(10 to 20) Hz 0.16 mV/V + 1 uV
(20 to 40) Hz 80 uV/V + 1 uv
40 Hz to 20 kHz 43 uV/V +1 pv
(20 to 50) kHz 80 uV/V + 1.3 uv
(50 to 100) kHz 0.17 mV/V + 1.7 uV
(100 to 300) kHz 0.34 mV/V + 2.7 uV
(300 to 500) kHz 0.44 mV/V + 4 uVv
500 kHz to 1 MHz 0.73 mV/V + 4 uv
220 mV Range
(10 to 20) Hz 0.14 mV/V + 1 uv
(20 to 40) Hz 56 uV/V +1uVvV
40 Hz to 20 kHz 25 uV/V +1uv
(20 to 50) kHz 46 uV/V + 1.3 uv
(50 to 100) kHz 0.11 mV/V + 1.7 uV
(100 to 300) kHz 0.16 mV/V + 2.7 uV
(300 to 500) kHz 0.24 mV/V + 4 uVvV
AC Voltage — Measure ! 500 kHz to 1 MHz 0.63 mV/V + 4 uVv
(AbsolutegMeasurement) 700 mV Range g AC Measurement Standard
(10 to 20) Hz 0.14 mV/V + 1 uVvV
(20 to 40) Hz 50 uV/V + 1 uVvV
40 Hz to 20 kHz 21 uV/V + 1 pV
(20 to 50) kHz 33 uV/V+ 1.3 pv
(50 to 100) kHz 53 uV/V + 1.7 uv
(100 to 300) kHz 0.11 mV/V + 2.7 uv
(300 to 500) kHz 0.2 mV/V + 4 uVvV
500 kHz to 1 MHz 0.6 mV/V + 4 uVv
2.2 V Range
(10 to 20) Hz 0.13 mV/V + 0.058 uVv
(20 to 40) Hz 43 uV/V +0.058 pv
40 Hz to 20 kHz 15 uV/V +0.058 uv
(20 to 50) kHz 30 uV/V +0.058 uVv
(50 to 100) kHz 47 uV/V +0.058 pv
(100 to 300) kHz 0.1 mV/V +0.058 uv
(300 to 500) kHz 0.17 mV/V + 0.058 pV
500 kHz to 1 MHz 0.56 mV/V + 0.058 uV
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. Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range M Method, and/or
easurement (+/-) .
Equipment
7.0 V Range
(10 to 20) Hz 0.13 mV/V + 0.058 pVv
(20 to 40) Hz 44 uV/V + 0.058 uv
40 Hz to 20 kHz 15 uV/V +0.058 uv
(20 to 50) kHz 31 uwV/V +0.058 uv
(50 to 100) kHz 53 uV/V + 0.058 uv
(100 to 300) kHz 0.12 mV/V + 0.058 pVv
(300 to 500) kHz 0.25 mV/V + 0.058 pVv
500 kHz to 1 MHz 0.73 mV/V + 0.058 pV
22 V Range
(10 to 20) Hz 0.13 mV/V + 0.58 uV
(20 to 40) Hz 44 uV/V +0.58 uv
40 Hz to 20 kHz 17 uV/V +0.58 uv
(20 to 50) kHz 31 uV/V +0.58 uv
(50 to 100) kHz 53 uV/V +0.58 uv
(100 to 300) kHz 0.12 mV/V + 0.58 uV
(300 to 500) kHz 0.25 mV/V + 0.58 uV
500 kHz to 1 MHz 0.73 mV/V + 0.58 uV
70 V Range
| (10 to 20) Hz 0.13 mV/V + 0.58 uV
(AA(i);(])(l)lll?elglf/[eaﬁiZ;zrelt) (20 to 40) Hz 45 uV/vV + 0.58 uv AC Measurement Standard
40 Hz to 20 kHz 20 uV/V +0.58 uv
(20 to 50) kHz 37 uV/V +0.58 uv
(50 to 100) kHz 61 pV/V +0.58 uv
(100 to 300) kHz 0.13 mV/V + 0.58 uV
(300 to 500) kHz 0.27 mV/V + 0.58 uV
500 kHz to 1 MHz 0.73 mV/V + 0.58 uV
220 V Range
(10 to 20) Hz 0.13 mV/V + 5.8 uV
(20 to 40) Hz 45 uV/V + 5.8 uv
40 Hz to 20 kHz 19 uv/vV +5.8 uv
(20 to 50) kHz 45 uV/V + 5.8 uv
(50 to 100) kHz 64 uV/V +58 uv
(100 to 300) kHz 0.14 mV/V + 5.8 uv
(300 to 500) kHz 0.29 mV/V + 5.8 uv
700 V Range
(10 to 20) Hz 0.13 mV/V + 5.8 uV
(20 to 40) Hz 64 uV/V + 5.8 uv
40 Hz to 20 kHz 26 uV/V + 5.8 uV
(20 to 50) kHz 80 uV/V +58 uv
(50 to 100) kHz 0.27 mV/V + 5.8 uv
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. Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range M Method, and/or
easurement (+/-) .
Equipment
1 000 V Range
(10 to 20) Hz 0.13 mV/V + 5.8 uv
AC Voltage — Measure ! (20 to 40) Hz 64 uV/V + 5.8 uv
(Absolute Measurement) 40 Hz to 20 kHz 25 uV/V +5.8 uv AC Measurement Standard
(20 to 50) kHz 80 uV/V + 5.8 uv
(50 to 100) kHz 0.27 mV/V + 5.8 uvV
2.2 mV Range
(10 to 30) Hz 0.67 mV/V + 0.06 uV
(30 to 120) Hz 0.33 mV/V + 0.06 uV
120 Hz to 1.2 kHz 0.33 mV/V + 0.06 uV
(1.2 to 120) kHz 0.33 mV/V + 0.06 uV
(120 to 500) kHz 0.47 mV/V + 0.67 uV
500 kHz to 1.2 MHz 0.47 mV/V + 0.67 uV
(1.2 to 2) MHz 0.47 mV/V + 0.67 uV
(2 to 10) MHz 1.1 mV/V +0.67 uV
(10 to 20) MHz 2 mV/V +0.67 uv
(20 to 30) MHz 4.7 mV/V + 1.3 uv
7 mV Range
(10 to 30) Hz 0.67 mV/V + 0.058 uV
(30 to 120) Hz 0.33 mV/V + 0.058 uV
120 Hz to 1.2 kHz 0.33 mV/V + 0.058 uV
AC Voltage — Measure ! (1.2 to 120) kHz 0.33 mV/V + 0.058 pV
Flatness (120 to 500) kHz 0.47 mV/V + 0.67 uvV AC Measurement Standard
(Relative to 1 kHz) 500 kHz to 1.2 MHz 0.47 mV/V + 0.67 pv
(1.2 to 2) MHz 0.47 mV/V + 0.67 pv
(2 to 10) MHz 0.67 mV/V + 0.67 uV
(10 to 20) MHz 1.1 mV/V +0.67 uV
(20 to 30) MHz 2.5 mV/V + 0.67 uV
22 mV Range
(10 to 30) Hz 0.67 mV/V + 0.058 uV
(30 to 120) Hz 0.33 mV/V + 0.058 uV
120 Hz to 1.2 kHz 0.33 mV/V + 0.058 uV
(1.2 to 120) kHz 0.33 mV/V + 0.058 uV
(120 to 500) kHz 0.47 mV/V + 0.058 uV
500 kHz to 1.2 MHz 0.47 mV/V + 0.058 uV
(1.2 to 2) MHz 0.47 mV/V + 0.058 uV
(2 to 10) MHz 0.67 mV/V + 0.058 uV
(10 to 20) MHz 1.1 mV/V +0.058 pv
(20 to 30) MHz 2.5mV/V +0.058 pv
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. Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range M Method, and/or
easurement (+/-) .
Equipment
70 mV Range
(10 to 30) Hz 0.67 mV/V + 0.58 uV
(30 to 120) Hz 0.33 mV/V + 0.58 uV
120 Hz to 1.2 kHz 0.33 mV/V + 0.58 uV
(1.2 to 120) kHz 0.33 mV/V + 0.58 uV
(120 to 500) kHz 0.33 mV/V + 0.58 uV
500 kHz to 1.2 MHz 0.33 mV/V + 0.58 uV
(1.2 to 2) MHz 0.33 mV/V + 0.58 uV
(2 to 10) MHz 0.67 mV/V + 0.58 uV
(10 to 20) MHz 1 mV/V +0.58 uVv
(20 to 30) MHz 2.3 mV/V + 0.58 uV
220 mV Range
(10 to 30) Hz 0.67 mV/V + 0.58 uV
(30 to 120) Hz 0.27 mV/V + 0.58 uV
120 Hz to 1.2 kHz 0.27 mV/V + 0.58 uV
AC Voltage — Measure ! (1.2 to 120) kHz 0.27 mV/V + 0.58 uV
Flatness (120 to 500) kHz 0.27 mV/V + 0.58 uV AC Measurement Standard
(Relative to 1 kHz) 500 kHz to 1.2 MHz 0.33 mV/V + 0.58 uV
(1.2 to 2) MHz 0.33 mV/V + 0.58 uV
(2 to 10) MHz 0.67 mV/V + 0.58 uV
(10 to 20) MHz 1 mV/V +0.58 uV
(20 to 30) MHz 2.3 mV/V + 0.58 uV
700 mV Range
(10 to 30) Hz 0.67 mV/V + 5.8 uv
(30 to 120) Hz 0.2 mV/V + 5.8 uvV
120 Hz to 1.2 kHz 0.2 mV/V + 5.8 uv
(1.2 to 120) kHz 0.2 mV/V + 5.8 uv
(120 to 500) kHz 0.2 mV/V + 5.8 uvV
500 kHz to 1.2 MHz 0.33 mV/V + 5.8 uV
(1.2 to 2) MHz 0.33 mV/V + 5.8 uV
(2 to 10) MHz 0.67 mV/V + 5.8 uv
(10 to 20) MHz I mV/V +58uVvV
(20 to 30) MHz 2.3 mV/V + 5.8 uV
Version 052 Issued: April 26, 2024 www.anab.org Am i!ag&%

ANSI National Accreditation Board Dl W

Page 27 of 931



http://anab.org/

¢

ANAB

ANSI National Accreditation Board

Electrical — DC/Low Frequency

Grass Valley, CA

Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

AC Voltage — Measure !
Flatness
(Relative to 1 kHz)

2.2 V Range
(10 to 30) Hz
(30 to 120) Hz
120 Hz to 1.2 kHz
(1.2 to 120) kHz
(120 to 500) kHz
500 kHz to 1.2 MHz
(1.2 to 2) MHz
(2 to 10) MHz
(10 to 20) MHz
(20 to 30) MHz
7.0 V Range
(10 to 30) Hz
(30 to 120) Hz
120 Hz to 1.2 kHz
(1.2 to 120) kHz
(120 to 500) kHz
500 kHz to 1.2 MHz
(1.2 to 2) MHz
(2 to 10) MHz
(10 to 20) MHz
(20 to 30) MHz

0.67 mV/V + 5.8 uv
0.2 mV/V + 5.8 uV
0.2 mV/V + 5.8 uv
0.2 mV/V + 5.8 uv
0.2 mV/V + 5.8 uV
0.33 mV/V + 5.8 uv
0.33 mV/V + 5.8 uv
0.67 mV/V + 5.8 uv
1 mV/V +58uV
2.3 mV/V + 5.8 uV

0.67 mV/V + 5.8 uv
0.2 mV/V + 5.8 uVv
0.2 mV/V + 5.8 uv
0.2 mV/V + 5.8 uv
0.2 mV/V + 5.8 uv
0.33 mV/V + 5.8 uv
0.33 mV/V + 5.8 uv
0.67 mV/V + 5.8 uv
I mV/V+58 uV
2.3 mV/V + 58 uv

AC Measurement Standard

(0to 1) kV
) 400 Hz 1 mV/V+0.7V High Voltage Meter and
_ 1
AC High Voltage — Measure || ) 1, 50 1y High Voltage Probe
(50 to 60) Hz I mV/V+0.7V
(0to 1) kV . . .
Comparison with High
AC High Voltage — Source ! (0 to 50) iglo Hz Vv 0TV Voltage Meter and High
(50 to 60) Hz L mV/V 407V Voltage Probe
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Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

AC Power — Source 12
(45 to 65) Hz
PF=1

0.1 mW to 20.5 kW
(33 to 330) mV)
(3.3t0 9) mA
(9 to 33) mA
(33 to 90) mA
(90 to 330) mA
(0.33t0 0.9) A
(0.9t03) A
Btoll) A
(11t020.5) A
330mVtol 020V
(3.3t0 9) mA
(9 to 33) mA
(33 t0 90) mA
(90 to 330) mA
(0.33t0 0.9) A
(0.9t03) A
(Btoll) A
(11 t0 20.5) A

0.11 % of Watts output + 0.58R
0.081 % of Watts output + 0.58R
0.11 % of Watts output + 0.58R
0.081 % of Watts output + 0.58R
0.1 % of Watts output + 0.58R
0.088 % of Watts output + 0.58R
0.1 % of Watts output + 0.58R
0.13 % of Watts output + 0.58R

0.096 % of Watts output + 0.58R
0.066 % of Watts output + 0.58R
0.096 % of Watts output + 0.58R
0.066 % of Watts output + 0.58R
0.088 % of Watts output + 0.58R
0.073 % of Watts output + 0.58R
0.096 % of Watts output + 0.58R
0.15 % of Watts output + 0.58R

Multi-Product Calibrator

AC Power — Source !2

(45 to 65) Hz
PF = (0 to 0.999)

0.1 mW to 20.5 kW
(33 to 330) mV)
(3.3t0 9) mA
(9 to 33) mA
(33 t0 90) mA
(90 to 330) mA
(0.33t0 0.9) A
(0.9t03) A
Btoll) A
(11t020.5) A
330mVtol 020V
(3.3t0 9) mA
(9 to 33) mA
(33 t0 90) mA
(90 to 330) mA
(0.33t00.9) A
(0.9t03) A
Btoll) A
(11 t0 20.5) A

0.21 % of Watts output + 0.58R
0.19 % of Watts output + 0.58R
0.21 % of Watts output + 0.58R
0.19 % of Watts output + 0.58R
0.2 % of Watts output + 0.58R
0.19 % of Watts output + 0.58R
0.2 % of Watts output + 0.58R
0.21 % of Watts output + 0.58R

0.2 % of Watts output + 0.58R
0.19 % of Watts output + 0.58R
0.20 % of Watts output + 0.58R
0.19 % of Watts output + 0.58R
0.19 % of Watts output + 0.58R
0.19 % of Watts output + 0.58R

0.2 % of Watts output + 0.58R
0.23 % of Watts output + 0.58R

Multi-Product Calibrator
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Parameter/Equipment

Range

Expanded Uncertainty of

Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

AC Current — Source !

(9 to 220) pA
(10 to 20) Hz
(20 to 40) Hz
40 Hz to 1 kHz
(1to5) kHz
(5to 10) kHz
220 pA to 2.2 mA
(10 to 20) Hz
(20 to 40) Hz
40 Hz to 1 kHz
(1 to 5) kHz
(5to 10) kHz
(2.2 to 22) mA
(10 to 20) Hz
(20 to 40) Hz
40 Hz to 1 kHz
(1to5) kHz
(5 to 10) kHz
(22 to 220) mA
(10 to 20) Hz
(20 to 40) Hz
40 Hz to 1 kHz
(1to5) kHz
(5to 10) kHz
220 mA to 2.2 A
20 Hz to 1 kHz

0.23 mA/A + 16 nA
0.14 mA/A + 10 nA
0.11 mA/A + 8.0 nA
0.25 mA/A + 12 nA
0.9 mA/A + 65 nA

0.23 mA/A + 40 nA

0.14 mA/A + 35 nA

0.11 mA/A + 35 nA
0.18 mA/A +0.11 pA
0.9 mA/A + 0.65 pA

0.23 mA/A + 0.40 A
0.14 mA/A + 0.35 pA
0.11 mA/A + 0.35 pA
0.18 mA/A + 0.50 nA
0.9 mA/A + 5.0 pA

0.23 mA/A + 4.0 pA
0.14 mA/A + 3.5 A
0.11 mA/A + 2.6 pA
0.18 mA/A + 3.5 pA
0.9 mA/A + 10 pA

0.25 mA/A + 35 pA

Multi-Function Calibrator

(1to5) kHz 0.39 mA/A + 80 nA
(5 to 10) kHz 6 mA/A + 0.16 mA
(22to 11) A
AC Current — Source ! 40 Hz to 1 kHz 0.42 mA/A + 0.17 mA Multi-Function Calibrator
(1 to 5) kHz 0.85 mA/A + 0.38 mA w/Amplifier
(5 to 10) kHz 3.3 mA/A + 0.75 mA

(2.2t020.5) A
50 Hz to 1 kHz

0.51 mA/A + 1 mA

(1to5)kHz 0.5 mA/A + 5.8 mA . .
AC Current — Source ' |(10 to 20) A Multl-{;r/(xi;cth(fjiz;lrlbrator
(50 to 100) Hz 1.2 mA/A + 30 mA p
(100 to 400) Hz 2.3 mA/A + 40 mA
400 Hz to 1 kHz 3.4 mA/A + 60 mA
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Parameter/Equipment

Range

Expanded Uncertainty of

Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

AC Current — Source !

(20 to 100) A

(50 to 100) Hz

(100 to 400) Hz
400 Hz to 1 kHz

2 mA/A+0.15 A
3mA/A+02A
4mA/A+03A

Multi-Product Calibrator
w/Amplifier

AC Current — Source !

(10 to 16.5) A
(45 to 65) Hz
(65 to 440) Hz
(16.5 to 150) A

(45 to 65) Hz
(65 to 440) Hz
(150 to 1 025) A
(45 to 65) Hz
(65 to 440) Hz

2.8 mA/A + 3 mA
7.9 mA/A + 3 mA

2.8 mA/A + 25 mA
7.9 mA/A + 27 mA

3 mA/A + 90 mA
E§mA/A+0.1A

Multi-Product Calibrator
w/50-turn coil

AC Current — Measure !

(5to 100) uA
(10 to 20) Hz
(20 to 45) Hz
(45 to 100) Hz
100 Hz to 5 kHz
100 pA to 1 mA
(10 to 20) Hz
(20 to 45) Hz
(45 to 100) Hz
100 Hz to 5 kHz
(5 to 20) kHz
(20 to 50) kHz
(50 to 100) kHz
(1 to 10) mA
(10 to 20) Hz
(20 to 45) Hz
(45 to 100) Hz
100 Hz to 5 kHz
(5 to 20) kHz
(20 to 50) kHz

(50 to 100) kHz

4 mA/A +0.03 pA
1.5 mA/A + 0.03 pA
0.6 mA/A + 0.03 pA
0.6 mA/A + 0.03 uA

4 mA/A + 0.2 pA
1.5 mA/A + 0.2 pA
0.6 mA/A + 0.2 uA
0.3 mA/A + 0.2 pA
0.6 mA/A + 0.2 pA
4 mA/A + 0.4 pA
5.5mA/A + 1.5 pA

4 mA/A +2 pA
1.5 mA/A + 2 puA
0.6 mA/A +2 pA
0.3 mA/A +2 pA
0.6 mA/A + 2 pA

4 mA/A + 4 pA
5.5 mA/A + 15 nA
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Methog, and/or
Equipment
(10 to 100) mA
(10 to 20) Hz 4 mA/A + 20 pA
(20 to 45) Hz 1.5 mA/A + 20 pA
(45 to 100) Hz 0.6 mA/A + 20 pA
100 Hz to 5 kHz 0.3 mA/A + 20 pA
(5 to 20) kHz 0.6 mA/A + 20 pA
(20 to 50) kHz 4 mA/A + 40 pA
AC Current — Measure ! (50 to 100) kHz 5.5 mA/A +0.15 mA Multimeter

100mAtol A

(10 to 20) Hz
(20 to 45) Hz
(45 to 100) Hz
100 Hz to 5) kHz
(5 to 20) kHz
(20 to 50) kHz

4 mA/A + 0.2 mA
1.6 mA/A + 0.2 mA
0.8 mA/A + 0.2 mA

1 mA/A + 0.2 mA

3 mA/A + 0.2 mA
10 mA/A + 0.4 mA

(0.1 to 30) mA

(10 to 20) Hz 35 pA/A
20 Hz to 10 kHz 25 nA/A
(10 to 20) kHz 30 pA/A
(20 to 30) kHz 60 nA/A
(30 to 50) kHz 45 nA/A
(50 to 100) kHz 65 nA/A
(30 to 300) mA
(10 to 20) Hz 40 nA/A
20 Hz to 10 kHz 30 pA/A .
AC Current — Measure ! (10 to 20) kHz 35 pA/A Multlrnetgl and Current
(20 to 30) kHz 70 LA/A unt
(30 to 50) kHz 55 pA/A
(50 to 100) kHz 85 nA/A
300mAtol A
(10 to 20) Hz 45 nA/A
20 Hz to 10 kHz 30 pA/A
(10 to 20) kHz 50 pA/A
(20 to 30) kHz 0.11 mA/A
(30 to 50) kHz 0.11 mA/A
(50 to 100) kHz 0.2 mA/A
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Methog, and/or
Equipment
(1to3) A
(10 to 20) Hz 65 nA/A
20 Hz to 10 kHz 40 pA/A
(10 to 20) kHz 60 pA/A
(20 to 30) kHz 0.12 mA/A
(30 to 50) kHz 0.12 mA/A
(50 to 100) kHz 0.2 mA/A
(3to5) A
(10 to 20) Hz 75 nA/A
20 Hz to 10 kHz 45 nA/A
(10 to 20) kHz 70 pA/A
(20 to 30) kHz 0.17 mA/A
30 to 50) kHz 0.17 mA/A Multimeter and Current
AC Current — Measure ! ((50 0 100)) KHz 0.31 mA/A Shunt
(5t010) A
(10 to 20) Hz 85 nA/A
20 Hz to 10 kHz 50 pA/A
(10 to 20) kHz 80 nA/A
(20 to 30) kHz 0.13 mA/A
(30 to 50) kHz 0.13 mA/A
(10 to 20) A
(10 to 20) Hz 0.13 mA/A
20 Hz to 10 kHz 0.07 mA/A
(10 to 20) kHz 0.1 mA/A
(20 to 30) kHz 0.16 mA/A
(30 to 50) kHz 0.15 mA/A
Oscilloscopes !
Rise/Fall Time
(10 to 90) % Up to 500 ns 4 ps Oscilloscope Calibrator,

Square Wave 50 Q or 1 MQ
Load impedance —
10 Hz to 100 kHz

(0to 1) mVpp
I mV to 5 Vpp
(5 to 200) Vpp

15 mV/V + 10 pVv
15 mV/V + 10 uV
10 mV/V +0.1 mV

Active Head and
Multimeter

Oscilloscopes !
Horizontal Deflection

180.10 ps to 83 ps

0.29 parts in 10 s

83 usto 55s 3.5 parts in 106 s Oscilloscope Calibrator,
Vertical Deflection Active Head and
(0to 1) mV 0.35 mV/V + 25 uv Multimeter
ImVto5V 0.26 mV/V + 25 uv
(5t0200) V 0.35 mV/V + 0.1 mV
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Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

Oscilloscopes !
Bandwidth

0.1 Hz to 3.2 GHz
(3.2 to 6) GHz
(6 to 14) GHz
(14 to 18) GHz

(18 to 26.5) GHz
(26.5 to 33) GHz
(33 to 34) GHz
(34 to 35) GHz
(35 to 40) GHz
(40 to 45) GHz
(45 to 50) GHz

2.7 % of reading
2.7 % of reading
2.8 % of reading
2.9 % of reading
3.3 % of reading
3.7 % of reading
3.8 % of reading
3.8 % of reading
3.8 % of reading
4.7 % of reading
5.4 % of reading

Active Head and RF Power

Oscilloscope Calibrator,

Sensor

Electrical — RF/Microwave

Grass Valley, CA

Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

Pulse Measure !
RMS Jitter — Period,
Delay and Width

33 MHz to 3.0 GHz

1.4 % of reading + 5 nHz

Wideband Oscilloscope

RF Power Meter —
Reference !

1 mW
50 MHz

0.51 % of Reading

Power Meter and Power
Sensors

RF Power Meter !

3 uW to 100 mW

0.35 % of Watts output + 0.58R

Range Calibrator

RF Power Sensors Calibration
Factors !»

Referenced to 1 mW
(9 to 300) kHz
300 kHz to 50 MHz
(50 to 100) MHz
(100 to 600) MHz
600 MHz to 1 GHz
(1 to 4) GHz
(4 to 8) GHz
(8to 12) GHz
(12 to 16) GHz
(16 to 18) GHz
(18 to 26.5) GHz
(26.5 to 40) GHz
(40 to 67) GHz

(67 to 70) GHz

1 %
0.85 %
0.78 %
0.78 %
0.078 %

0.8 %
0.87 %
0.96 %

1 %

1.1 %

2%

2.7%

24 %

3.4 %

Power Meter, Coaxial
Thermistor and
Thermocouple Power
Sensors
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Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

Range: (-127 to 30) dBm
Dynamic Range:

0 dB 0.07 dB
(0 to 10) dB 0.071 dB
(10 to 20) dB 0.072 dB
(20 to 30) dB RUf+ dB Power Sensors with
Tuned RF Power Level ! (30 to 40) dB 0.076 dB Measuring Receiver. Power
(Relative — Measure) (40 to 50) dB 0.079 dB Metergan 4 Spectrum
100 kHz to 50 GHz (50 to 60) dB 0.082 dB Analvzers
(60 to 70) dB 0.084 dB y
(70 to 80) dB 0.087 dB
(80 to 90) dB 0.091 dB
(90 to 100) dB 0.094 dB
(100 to 110) dB 0.098 dB
(110 to 120) dB 0.1 dB
(20 to 30) dBm 0.082 dB
(10 to 20) dBm 0.079 dB
(0 to 10) dBm 0.077 dB
0 dBm 0.075 dB
(-10 to 0) dBm 0.077 dB
(-20 to -T2 g k> OB Power Sensors with
Tuned RF Power Level ! (-30 to -20) dBm 0.082 dB Measuring Receiver, Power
(Absolute — Measure) (-40 to -30) dBm 0.085 dB Meter and Sbec t,rum
100 kHz to 50 GHz (-50 to -40) dBm 0.088 dB Anal zlérs
(-60 to -50) dBm 0.091 dB y
(-70 to -60) dBm 0.095 dB
(-80 to -70) dBm 0.098 dB
(-90 to -80) dBm 0.10 dB
(-120 to -90) dBm 0.11 dB
(-127 to -120) dBm 0.12 dB
(0 to 44) dBm
100 kHz to 2 GHz 0.17 dB
(-10 t(()22tg) 411.]23)mGHZ 0.18 dB Povyer Sensqrs with
RF Absolute P(l)wer - 9 kHz to 500 MHz 0.095 dB Measuring Receiver, Power
Measure 500 MHz to 1.2 GHz 0.1dB Meter and Spectrum
(1.2 to 6) GHz 0.087 dB Analyzers
(6 to 14) GHz 0.091 dB
(14 to 18) GHz 0.1 dB
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Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

RF Absolute Power —
Measure !

(-35 to 20) dBm
(100 to 300) kHz
300 kHz to 1 MHz
(1 to 10) MHz
(10 to 100) MHz
100 MHz to 2.4 GHz
(2.4 to 12.4) GHz
(12.4 to 18) GHz
(18 to 26.5) GHz
(26.5 to 40) GHz
(40 to 50) GHz
(50 to 67) GHz
(67 to 110) GHz
(-60 to -10) dBm
9 kHz to 6 GHz
(6 to 14) GHz
(14 to 18) GHz
(-70 to -20) dBm
(10 to 30) MHz
30 MHz to 3 GHz
(3 to 10) GHz
(10 to 15) GHz
(15 to 18) GHz
(18 to 26.5) GHz
(26.5 to 34) GHz
(34 to 40) GHz
(40 to 50) GHz

0.091 dB
0.046 dB
0.035 dB
0.037 dB
0.035 dB
0.038 dB
0.04 dB
0.05 dB
0.062 dB
0.067 dB
0.082 dB
0.092 dB

0.083 dB
0.09 dB
0.099 dB

0.085 dB
0.059 dB
0.064 dB
0.074 dB
0.095 dB
0.1dB
0.11 dB
0.13 dB
0.15dB

Power Sensors with
Measuring Receiver, Power
Meter and Spectrum
Analyzers

Frequency Modulation

Rejection — Measure !
150 kHz to 10 MHz
10 MHz to 26.5 GHz

Rate: 400 HZ to 1 kHz
Dev.: < 5 kHz peak
Dev.: < 50 kHz peak

0.14 % Deviation
0.14 % Deviation

Measuring Receiver,
Spectrum Analyzers

Residuals AM ! (rms)

150 kHz to 18 GHz
(18 to 26.5) GHz

0.004 % of reading
0.006 % of reading

Measuring Receiver,
Spectrum Analyzers

Frequency Modulation
Distortion — Measure !
Bandwidth: 20 Hz to 250 kHz

150 kHz to 26.5 GHz

0.15 % of reading

Measuring Receiver,
Spectrum Analyzers
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Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

Frequency Modulation
Deviation Accuracy —
Measure !

250 kHz to 10 MHz
10 MHz to 6.6 GHz
(6.6 to 13.2) GHz

(13.2 to 26.5) GHz

Rate: 20 Hz to 10 kHz
Dev: <40 kHz
Rate: 50 Hz to 200 kHz
Dev: <400 kHz
Rate: 50 Hz to 200 kHz

Dev: < 400 kHz
Rate: 50 Hz to 200 kHz

Dev: < 400 kHz

0.1 % Modulation

0.2 % Modulation

0.3 % Modulation

0.4% Modulation

Measuring Receiver,
Spectrum Analyzers

Amplitude Modulation

Rejection — Measure !
150 kHz to 6.6 GHz
(6.6 to 26.5) GHz

Rate: 400 Hz to 1 kHz
Depth.: <50 %

11 Hz
23 Hz

Measuring Receiver,
Spectrum Analyzers

Amplitude Modulation Depth
Accuracy — Measure !
150 kHz to 10 MHz
10 MHz to 3 GHz
10 MHz to 3 GHz
(3 t0 26.5) GHz

(3 to 26.5) GHz

Rate: 50 Hz to 10 kHz
Depth: (5 to 99) %
Rate: 50 Hz to 100 kHz
Depth: (20 to 99) %
Rate: 50 Hz to 100 kHz
Depth: (5 to 20) %
Rate: 50 Hz to 100 kHz
Depth: (20 to 99) %
Rate: 50 Hz to 100 kHz
Depth: (5 to 20) %

0.2 % Modulation

0.2 % Modulation

0.3 % Modulation

0.2 % Modulation

0.5 % Modulation

Measuring Receiver,
Spectrum Analyzers

Residuals FM ! 150 kHz to 3 GHz 1.3 Hz
Bandwidth: (3 to 6.6) GHz 1.8 Hz Measuring Receiver,
50 Hz to 3 kHz (rms) (6.6 to 13.2) GHz 2.6 Hz Spectrum Analyzers
(13.2 to 26.5) GHz 3.7 Hz
Distortion — Measure !
(0 t0 99.9) dB .
20 Hz to 20 kHz (50 to 500) kHz 1.3 dB Audio Analyzer
(20 to 100) kHz (50 to 500) kHz 2.4 dB

Amplitude Modulation
Distortion -Measure !
150 kHz to 18 GHz
(18 to 26.5) GHz
(18 to 26.5) GHz

Depth
(5t099) %
(5t0 50) %
(50 to 95) %

0.14 % Depth
0.4 % Depth
0.6 % Depth

Measuring Receiver,
Spectrum Analyzers

Amplitude Modulation
Flatness !
10 MHz to 26.5 GHz

Rate: (9 Hz to 10 kHz)
Depth: (5 to 99) %

0.15 % Depth

Measuring Receiver,
Spectrum Analyzers
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Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

Phase Modulation — Measure!

100 kHz to 6.6 GHz
100 kHz to 6.6 GHz

(6.6 to 13.2) GHz
(6.6 to 13.2) GHz

(13.2 to 26.5) GHz
(13.2 to 26.5) GHz

Rate: 20 Hz to 200 kHz
Deviation: > 0.7 Rad
Deviation: > 0.3 Rad

Rate: 20 Hz to 200 kHz

Deviation: > 2 Rad
Deviation: > 0.6 Rad
Rate: 20 Hz to 200 kHz

Deviation: > 4 Rad
Deviation: > 1.2 Rad

0.1 % Modulation
0.2 % Modulation

0.1% Modulation
0.2 % Modulation

0.1 % Modulation
0.2 % Modulation

Measuring Receiver,
Spectrum Analyzers

AM Rejection — Measure !
100 kHz to 26.5 GHz

Rate: 50 Hz to 3 kHz
Deviation: > 50 % AM

Measuring Receiver,
Spectrum Analyzers

at 1 kHz Rate 0.003 Rad
Phase Residuals — Measure ! (0.1 to 25 000) Rad Measuring Receiver,
(rms) Rate: 50 Hz to 3 kHz 0:0018Rad Spectrum Analyzers
100 kHz to 26.5 GHz : p y
Phase Distortion! (0.1 to 25 000) Rad Measurine Receiver
150 kHz to 26.5 GHz Bandwidth: 0.008 rad & ’

20 Hz to 250kHz

Spectrum Analyzers

Amplitude Modulation —
Source !
10 kHz to 13.5 MHz

10 kHz to 13.5 MHz

Rate: 50 Hz to 100 kHz
Depths: 5 % to 95 %

Rate: 50 Hz to 100 kHz
Depths: 95 % to 99 %

0.15 % Depth

0.3 % Depth

AM/FM Test Source

Frequency Modulation —
Source !
10 kHz to 432 MHz

Rate: 20 Hz to 200 kHz
Dev.: <400 kHz peak

0.3 % Modulation

AM/FM Test Source

Harmonic Measurements !

3 Hz to 26.5 GHz (-90 to 0.01) dB 0.8 dB Spectrum Analyzer
(26.5 to 50) GHz 1.4 dB
Phase Noise — Measure !
Offset Frequency
<100 kHz 2.3dB Phase Noise System
<1 MHz (0to 10) dB 3.5 dB ’
< 40 MHz 4.5dB

Error Vector Magnitude !
(EVM)

(0 to 100) % Error
Mod Frequency Span:
f <100 kHz
100 kHz< f< 1 MHz
f>1MHz

0.43 % Error
0.48 % Error
0.82 % Error

Spectrum Analyzer
Vector Signal Analyzer
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Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

Phase Error 2

(0 to 180) ° Error
Mod Frequency Span:

Spectrum Analyzer

(rms) 100 kaSZ 1S0(§ lfdizMHz 0.17 Z Vector Signal Analyzer
£> 1 MHz 0.34
0.57°
(0 to 5) % Error
Mod Frequency
1 GHz 0.063 % Error
Frequency Error | 2 GHz 0.068 % Error Spectrum Analyzer
quency 3 GHz 0.079 % Error Vector Signal Analyzer
4 GHz 0.099 % Error
5 GHz 0.33 % Error
6 GHz 0.39 % Error
Mod Frequency Span:
f< 100 kHz 8.6 E3p
0.9999<p<1 0.000 43 p
0.9975<p<0.999 9 0.000 68 p
0.9936<p<0.997 5 0.000 84 p
0.99<p<0.993 6 0.001 2 p
0.978 <p<0.99 0.001 6 p
0.96 <p <0.978
Mod Frequency Span:
100 kHz < f< 1 MHz 9.6 5 p
Modulation Accuracy ! 0.9999 < p < 1 0.000 48 p Spectrum Analyzer
(Rho) 0.997 5<p<0.999 9 0.000 76 p Vector Sienal Anal
0 0.9936<p<0.997 5 0.000 94 p ector sighat Analyzer
0.99<p<0.993 6 0.001 4 p
0.978 <p<0.99 0.001 8 p
0.96 <p <0.978
f>1MHz
0.9999<p<1 1.6 B4 p
0.9975<p<0.9999 0.000 82 p
0.9936<p<0.9975 0.001 3 p
0.99<p<0.993 6 0.001 6 p
0.978 <p<0.99 0.002 4 p
0.96 < p <0.978 0.003 p
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. Reference Standard,
. Expanded Uncertainty of
Parameter/Equipment Range M Method, and/or
easurement (+/-) .
Equipment
CISPR 16 Pulse Response
Quasi-Peak Detector
Response (0to7) dB
Band A (1 to 20) Hz 0.26 dB
Band B (1 to 100) Hz 0.3 dB
Band C (1 to 100) Hz 0.3 dB Pulse Generator
Band D (1 to 100) Hz 0.3 dB
Quasi-Peak to Peak Detector
Relative Response Ratio  |(0 to 70) dB
Band A 25 Hz 0.31 dB
Bands B, C, D 100 Hz 0.31 dB
CISPR 16 Pulse Response
Quasi-Peak to Average
Detector Relative Response |(0 to 70) dB
Ratio 25 Hz
Band A 500 Hz 0.31 dB
Band B 5 kHz 0.31 dB
Band C, D 0.31 dB Power Meter and Power
Absolute Amplitude (0 to 70) dB Sensor
Band A 25 Hz 0.42 dB
Band B 100 Hz 0.42 dB
Band C 100 Hz 0.55 dB
Quasi-Peak to RMS Relative |(0 to 70) dB
Band A 25 Hz 0.26 dB
Band B, C, D 100 Hz 0.26 dB
RF High Power — Measure o . High RF Power Meter and
(1§ ‘o 1 000) My (0.3 to 100) W 2.4 % of reading & Someo

Electrical — RF/Microwave

Grass Valley, CA

Parameter/
Equipment

RF Absolute Power Measure '

Reference Standard, Method,
and/or Equipment

Power Sensor, Power Meter and Measuring Receiver

Range Expanded Uncertainty of Measurement (+/-)
Frequency Ranges (uncertainties in dB)
Frequency Ranges | 9kHz | 100 kHz | 10 MHz | 30 MHz 500 MHz| 1.2 GHz | 2GHz | 6 GHz | 8 GHz [12.4 GHz| 14 GHz
<f< <f< <f< <f< <f< <f< <f< <f< <f< <f< <f<
100 kHz | 10 MHz | 30 MHz (500 MHz| 1.2 GHz | 2 GHz 6 GHz 8 GHz |12.4 GHz| 14 GHz | 18 GHz
-70 dBm <P <-60 dBm - 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6
ey,
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Parameter/

. RF Absolute Power Measure !?
Equipment

Reference Standard, Method, Power Sensor, Power Meter and Measuring Receiver

and/or Equipment
Range Expanded Uncertainty of Measurement (+/-)
Frequency Ranges (uncertainties in dB)
Frequency Ranges | 9kHz | 100kHz | 10 MHz | 30 MHz 500 MHz| 1.2 GHz | 2GHz | 6 GHz | 8 GHz |[12.4 GHz| 14 GHz
<f< | <f< <f< <f< | <f< <f< | <f< <f< <f< | <f< <f<
100 kHz | 10 MHz | 30 MHz [500 MHz| 1.2 GHz | 2GHz | 6 GHz | 8 GHz [12.4 GHz| 14 GHz | 18 GHz
-60 dBm <P <-50 dBm | 0.37 0.37 0.08 0.08 0.08 0.09 0.1 0.1 0.1 0.09 0.1
-50 dBm <P <-40 dBm | 0.13 0.13 0.05 0.05 0.05 0.05 0.06 0.06 0.07 0.06 0.08
-40 dBm <P <-30dBm | 0.06 0.06 0.05 0.05 0.05 0.05 0.06 0.06 0.06 0.06 0.08
-30dBm <P<-20dBm | 0.11 0.11 0.07 0.07 0.07 0.07 0.07 0.07 0.08 0.08 0.09
-20dBm <P<-10dBm | 0.11 0.09 0.05 0.06 0.06 0.06 0.06 0.07 0.07 0.08 0.08
-10 dBm <P <0 dBm 0.11 0.08 0.05 0.06 0.06 0.05 0.05 0.07 0.07 0.08 0.08
0 dBm <P <2 dBm 0.04 0.06 0.05 0.06 0.06 0.06 0.06 0.07 0.07 0.08 0.08
2dBm <P <10 dBm 0.1 0.08 0.06 0.06 0.06 0.06 0.06 0.07 0.07 0.08 0.08
10 dBm <P <15 dBm 0.1 0.1 0.06 0.06 0.06 0.06 0.06 0.07 0.07 0.08 0.08
15 dBm <P <20 dBm 0.1 0.1 0.06 0.06 0.06 0.06 0.06 0.07 0.07 0.09 0.09

Electrical — RF/Microwave Grass Valley, CA

Parameter/

. RF Absolute Power Measure '
Equipment

Reference Standard, Method,

. Power Sensor, Power Meter and Measuring Receiver
and/or Equipment

Range Expanded Uncertainty of Measurement (+/-)
Frequency Ranges (uncertainties in dB)
Frequency Ranges 18 GHz 26.5 GHz 33 GHz 40 GHz 45 GHz 50 GHz 55 GHz 60 GHz 67 GHz
<f< <f< <f< <f< <f< <f< <f< <f< <f<
26.5 GHz 33 GHz 40 GHz 45 GHz 50 GHz 55 GHz 60 GHz 67 GHz 70 GHz
-70dBm <P <-60 dBm| 0.61 0.61 0.61 0.65 0.7 - - - -
-60dBm<P<-50dBm| 0.11 0.13 0.2 0.25 0.25 - - - -
-50dBm <P <-40 dBm 0.1 0.12 0.13 0.19 0.19 - - - -
-40dBm <P <-30 dBm 0.1 0.12 0.13 0.19 0.19 - - - -
SN2
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Parameter/
Equipment

RF Absolute Power Measure '?

Reference Standard, Method,
and/or Equipment

Power Sensor, Power Meter and Measuring Receiver

Range Expanded Uncertainty of Measurement (+/-)
Frequency Ranges (uncertainties in dB)
Frequency Ranges 18GHz | 26.5GHz | 33GHz | 40GHz | 45GHz 50GHz | 55GHz | 60GHz | 67 GHz
<f< <f< <f< <f< <f< <f< <f< <f< <f<
26.5GHz | 33GHz | 40GHz | 45GHz | 50 GHz 55GHz | 60GHz | 67GHz | 70 GHz
-30dBm <P <-20 dBm 0.1 0.12 0.13 0.19 0.19 0.45 0.46 0.46 0.47
-20dBm<P<-10dBm| 0.09 0.1 0.14 0.15 0.17 0.24 0.24 0.24 0.27
-10 dBm <P <0 dBm 0.09 0.1 0.14 0.15 0.16 0.24 0.24 0.24 0.26
0dBm <P<2dBm 0.09 0.1 0.13 0.15 0.16 0.24 0.24 0.24 0.26
2dBm <P<10dBm 0.1 0.1 0.13 0.15 0.16 0.24 0.24 0.24 0.26
10 dBm <P <15 dBm 0.09 0.1 0.13 0.15 0.16 0.24 0.24 0.24 0.26
15dBm <P <20 dBm 0.09 0.1 0.13 0.15 0.16 0.24 0.24 0.24 0.27
Electrical — RF/Microwave Grass Valley, CA
Para,meter/ (S11 - Reflection) Magnitude Uncertainty °
Equipment
Reference Standa.rd, Method, Network Analyzer, Calibration Kit and Verification Kit
and/or Equipment
Range Expanded Uncertainty of Measurement (+/-)
[ T
Frequency Ranges Measured Magnitude (+/- Linear)
0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
5 Hzto 300 kHz 0.007 0.007 0.009 0.011 0.014 0.016 0.018 0.022 0.024 0.028
300 kHzto 2 GHz | 0.0061 | 0.0062 | 0.0064 | 0.0072 | 0.008 0.009 0.012 0.014 0.015 0.016
(2 to 20) GHz 0.016 0.017 0.018 0.018 0.019 0.02 0.022 0.026 0.028 0.031
(20 to 50) GHz 0.032 0.032 0.034 0.034 0.036 0.038 0.044 0.048 0.056 0.064
SN2
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Parameter/
Equipment
Reference Standard, Method,
and/or Equipment

Range

(S11 - Reflection) Phase Uncertainty (deg)

Network Analyzer, Calibration Kit and Verification Kit

Expanded Uncertainty of Measurement (+/-)

Measured Magnitude (+/- Degrees)

Frequency Ranges

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
5 Hzto 300 kHz 39 2.4 1.8 1.6 1.6 1.6 1.6 1.6 1.6 1.6
300 kHz to 2 GHz 3.6 1.9 1.4 1.1 0.96 0.9 0.92 0.96 0.98 1
(2 to 20) GHz 9.2 4.6 33 2.4 2 1.8 1.7 1.7 1.7 1.7
(20 to 50) GHz 16 9.4 6.4 5 4.2 3.8 3.6 3.6 3.6 3.7
Electrical — RF/Microwave Grass Valley, CA
Parameter/ . . .
. (S21 - Transmission) Magnitude Uncertainty (dB)
Equipment
Reference Standard, Method R . o .
. ’ Network Analyzer, Calibration Kit and Verification Kit
and/or Equipment
Range Expanded Uncertainty of Measurement (+/-)
. T s
Frequency Ranges Measured Magnitude (+/- Linear)
0 3 6 10 20 30 40 50 60
5 Hzto 300 kHz 0.21 0.21 0.21 0.22 0.22 0.24 0.25 0.38 0.94
300 kHz to 2 GHz 0.05 0.06 0.06 0.07 0.09 0.11 0.14 0.16 0.27
(2t020) GHz 0.11 0.12 0.13 0.14 0.16 0.18 0.19 0.24 0.28
(20 to 50) GHz 0.17 0.18 0.2 0.2 0.21 0.42 0.46 0.5 0.54
Electrical — RF/Microwave Grass Valley, CA
Para.meter/ (S21 - Transmission) Phase Uncertainty (deg)
Equipment
Reference Standard, Method o . o .
. ’ Network Analyzer, Calibration Kit and Verification Kit
and/or Equipment
Range Expanded Uncertainty of Measurement (+/-)
. .
Frequency Ranges Measured Magnitude (+/- Degrees)
0 3 6 10 20 30 40 50 60
5 Hzto 300 kHz 1.3 1.3 1.3 1.4 1.4 1.4 1.6 2.6 34
300 kHz to 2 GHz 0.32 0.4 0.46 0.52 0.72 0.8 1 1.2 1.7
(2t020) GHz 0.7 0.8 0.84 0.9 1 1 1.3 1.6 1.9
(20 to 50) GHz 23 2.5 2.6 2.8 29 3 32 34 3.6
SN
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Expanded Uncertainty of

Reference Standard,
Method, and/or

Bore and Micrometer Head

Parameter/Equipment Range Measurement (+/-) (

Equipment

Calipers ' Up to 48 in (6.4 + 6.8-L) pin + 0.58R Gage Blocks

Height Gages '? Up to 48 in (28 + 1.8-L) pin + 0.58R Gage Blocks

. . Universal Length
. ) (0.05 to 12) in (3.5 + 0.8L) uin . .
End Measuring Rods (12 to 72) in (4.5 + 2.3L) pin Measurm%3 11\(/§zlc<lsune, Gage
Length

Micrometers ! FlatnessUp to 48 in (R i + 0.58R Gage Blocks,

External, Internal, Depth, : . Optical Parallels or Optical
Up to 40 pin 4.8 pin Flats

Parallelism
Up to 50 pin 8.4 pin
Thread Plug Gages 2 Universal Length
(Cylindrical and Taper) Measuring Machine,
Simple Pitch Diameter (0.04 to 12) in (35 + 1L) pin Labmaster®, Thread Wires;
Major Diameter ) (11 + 1.1L) pin Gage Blocks
1 2
Thr'ead .ng Gages Universal Length
(Cylindrical and Taper) Measuring Machine, Gage
Simple Pitch Diameter (0.112 to 6) in (59 + 0.46L) pin Blocksg Labmast’er® &
Minor Diameter ' (13 +2.7L) uin ’
. . Universal Length
Indicators Up to 4 in (12 +4.6°L) pin + 0.58R Measuring Machine,
. Dial Gauge’ Indicator Tester
Dial Test Indicator, Gage Block, Comparator
LVDTs Up to 4 in (2.6 + 2.5-L) pin + 0.58R & » -omp
Stand
Universal Length
. Measuring Machine
1,2 )
Plain Plug Gages (0.001 to 12) in (12 + 1.6°L) pin Labmaster®, High-
(Cylindrical and Taper) .
Accuracy Micrometer,
Gage Blocks
Gage Blocks 2
Length Upto 4 in (3+ 1L) pin
(Deylatlon of the }ength at any (4to 24) in (2.1 + 1.1L) pin Gage Blocks, Labmaster®
point from nominal length)
Variation in length Up to 0.02 in 5.9 uin
e,
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Length — Dimensional Metrology

Grass Valley, CA

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Methog, and/or
Equipment
Gage Blocks 2
Length Up to 4 in (6.3 + 0.65L) pin
(Deviation of the length at any (4 to0 20) in (4.3 + 1L) pin Gage Blocks, Universal
point from nominal length) Length Measuring Machine
Variation in length Up to 0.02 in 5.9 uin
Plain Ring Gages 2 Upto 1in (9 +0.8L) pin Umvgrsal Leng.th
(Cylindrical and Taper) (1to 14) in (12 + 0.8L) pin Measuring Machine,
y P ' H Labmaster®, Gage Blocks
Universal Length
Thread Wires 2 Uptolin (3 +6L) pin Measuring Machine, Gage
Blocks
Rigid Rules & Up to 40 in 0.006 5 in Gage Blocks

Tape Measures

(40 to 2 000) in

(1.6:x 10L) in

Optical Comparators and

P ) Up to 20 in (41 + 0.48L) pin Glass Scales
Vision Systems/Measuring
Microscope ' . .
X, Y, Z Axis Up to 20 in (19 + 1.9L) pin Gage Blocks
Standard Scale / Up to 12 in (24 + 1.9L) pin Vision System and Glass

Glass Scales 2

Scales / Gage Blocks

Precision Level

Up to 1 000 pin/in
(1 000 to 2 000) pin/in

0.71 % of reading + 3.5 pin/in
1.5 % of reading

Differential level

Master Level / Electronic
Inclinometer / Angle Meter

5 000 pin/in
Up to 90° (4 Quadrant)

1.1 pin/in
0.000 82°

Surface Plate,
Gage Blocks,
Sine Plate

Inspection Fixtures1D
Features 2
Riser Blocks, Straight Edges,
Bar Parallels

Up to 24 in
(24 t0 72) in

(6.8 + 1L) pin
(25 + 1.5L) pin

Universal Length
Measuring Machine,
Electric Comparator, Gage
Blocks, Granite Surface
Plate, Profile Projector,
Hand Tools, Inclinometer,
Cylindrical Square
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Length — Dimensional Metrology

Grass Valley, CA

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Methog, and/or
Equipment
Inspection Fixtures 2D
Features 2

Angle Block, V-Blocks, Riser|
Blocks, Straight Edges
Parallel Bars, Machine Upto 12 in (2 + 1.7L) pin Vision system, Gage

Squares, Precision Squares Up to 90° 0.007 2 arc sec Blocks, Glass Scale
Radius Gauge, Chamfer
Gauge, Taper Gauge
Attribute Gauges — Go/No-Go
Dedicated Fixture Gauges
Inspection Fixtures 2D
Features 2 :

Angle Block, V-Blocks, Riser Umve'r sal Leng.th
Blocks, Straight Edges . . Mgasurmg Machine,
Paralle’l Bars. Machine Up to 24 in (6.8 +1L) pin Electric Compgrator, Gage

Squares Precis’ion Squares (24 to 72) in (25 + 1.5L) pin Blocks, Granite Surface
’ Up to 90° 0.061 arc sec Plate, Hand Tools,

Radius Gauge, Chamfer
Gauge, Taper Gauge
Attribute Gauges — Go/No-Go
Dedicated Fixture Gauges

Electronic Inclinometer,
Cylindrical Square

Surface Plates 12
Overall Flatness

(6 to 140) inD

(17 + 0.45D) pin

Differential level,

Planekator
Repeat Reading
(local area flatness) Up to 5 000 pin 19 pin Repeat-o-meter
. . Surface Roughness
18

Surface Roughness Tester Up to 121 pin Ra 2.1 pin Standard

Precision Step Height (100 to 1 000) A 19A Surface Profiler and
Standards (> 1 to 250) kA 22 A Standard step

Length Measuring Machine,
Linear Measurement !-2

Up to 24 in

(3.3 + 2L) pin

Gage Blocks

Thickness Gauge / Feeler
Gauge !

(0.001 to 1) in

(12 + 0.17L) pin

Universal Length
Measuring Machine, High-
Accuracy Micrometer,
Gage Block

Snap Gages 2
(External / Internal)

(0.001 to 24) in

(12 + 1.6L) pin

Universal Length
Measuring Machine, Gage
Block

Spherical Diameter, Standard
Ball, Steel Ball 2

(0.001 to 4) in

(10 + 1.2L) pin

Universal Length
Measuring Machine, Gage

Block
d \\\‘\‘u'/’z
) ) N
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Length — Dimensional Metrology

Grass Valley, CA

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Methog, and/or
Equipment
Spline Gage Measuring Machine, Gage
External Splines Diameter (0.1 to 24) in (15 + 1.6-L) pin Block gl’hrea d Wi,res &
Major Diameter (12 + 1.9-L) pin Spherical Stylus Probes
Spline Gage ., Universal Length|
Internal Spline Diameter (0.1 to 24) in (15 +2-L) pin I;lecl)séll?nsg he?iccziln es’t lage
Minor Diameter (11 +2.2-L) pin > SP yiu

Probes

Mass and Mass Related

Grass Valley, CA

) Reference Standard,
. Expanded Uncertainty of
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
Me;ll?r‘;d I\]gaisl Frfezt 1,2 Up to 68 000 kg/h 0.16 % of reading + 0.58R Flow Moter
DNG to D%\H(C)lo gipe Si,c | Up to 150000 ke/h 0.13 % of reading + 0.58R
Iﬁg;i:{gluéni?feﬁvfg Up to 1 135 U/min 0.16 % of reading + 0.58R Flow Moter
12.7 mm t(;g7 grinipe Size Up to 2 650 I/min 0.13 % of reading +0.58R
Piston/Plunger Operated ! Up to 20 pL 0.02 pL
; o .
Volumetric Apparatus (20 to 50) uL 0.043 OA) of read%ng Gravimetric Method
(POVA) (50 to 100) uL 0.026 % of reading referenced to OIML Class
Pipettes, Syringes, Dilutors, (100 to 200) pL 0.019 % of reading E1 Mass Standard and
Titrators, Piston/Displacement] 200 pL to 10 mL 0.015 % of reading Balances
Burettes (Burets), Dispensers, (10 to 20) mL 0.014 % of reading
Liquid Handlers (20 to 2 000) mL 0.012 % of reading
Volumetric Glassware !
Volumetric Apparatus, Flasks, Gravimetric Method
Burettes, Volumetric Up to 10 mL 0'9)01 SmL referenced to OIML Class
. . (10 to 20) mL 0.014 % of reading
Dispensers, Cylinders, (20 to 2 000) mL 0.012 % of readin E1 Mass Standard and
Graduated Cylinders, ° ’ o O reading Balances
Beakers, Vials, & Containers
(-15 to 25) psi 0.001 % of reading + 0.58R
ppsure] Vacuum | (3 10 1.000) psi 0.002 7 % of reading + 0.58R .
ransducers, Transmitters !- . | . Piston Gages
(Gage, Absolute, Differential) (6 to 2 465) psi 0.005 % of reading + 0.58R
’ ’ (30 to 12 140) psi 0.005 % of reading + 0.58R
Pressure / Vacuum (-1510 0) psi Qo % of reading + 0.38R
) - (0 to 1000) psi 0.007 6 % of reading + 0.58R .
Transducers, Transmitters !- . o . Pressure Calibrator
(Gage, Absolute, Differential) (1000 to 10 000) psi. 0.009 9 % of reading + 0.58R
’ ’ (10 000 to 50 000) psi 0.008 % of reading + 0.58R
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Grass Valley, CA

Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

Vacuum Gages '
(Absolute Pressure)

(0.000 1 to 1) Torr

(1 to 10) Torr
(10 to 1 000) Torr

0.21 % of reading + 0.58R
0.21 % of reading + 0.58R
0.18 % of reading + 0.58R

Vacuum Calibration
System

Gas Flow Rate into Vacuum,
Helium Leak Detector

(1x1019 to 1x10-%) cc/s

4.5 % of reading

Comparison Method using
Mass Spectrometer and
Master leak standard

35.0 ft/min 7.8 % of reading
Air Velocity (35 to 300) ft/min 1.9 % of reading Anemometer
(300 to 9 000) ft/min 1.2 % of reading
Air Flow ! Up to 2 000 1/min 0.35 % of reading + 0.58R Standard Flow Sensors

(0 to 20) mg 0.0015 mg
(20 to 50) mg 0.0020 mg
(50 to 100) mg 0.0025 mg
(100 to 200) mg 0.0031 mg
(200 to 500) mg 0.0041 mg
500mgtolg 0.0051 mg
(1to2) g 0.0061 mg
2Qtod) g 0.0081 mg
(5t010) g 0.010 mg
Scales and Balances !-3 (10t0 20) g 0.013 mg Standard Weights
(20to 50) g 0.015 mg
(50 to 100) g 0.025 mg
(100 to 200) g 0.051 mg
(200 to 500) g 0.41 mg
500 gto 1 kg 0.81 mg
(1to2) kg 1.5 mg
(2to5) kg 4.1 mg
(5to 10) kg 8.1 mg
(10 to 100) kg 0.82 x 10 kg/kg
-6
N T
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Grass Valley, CA

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Methog, and/or
Equipment
(1 to 20) mg 0.001 5 mg
(20 to 50) mg 0.002 mg
(50 to 100) mg 0.002 5 mg
(100 to 200) mg 0.003 1 mg
(200 to 500) mg 0.004 1 mg
500mgtolg 0.005 1 mg
(1to2) g 0.006 1 mg
(2t05) g 0.008 2 mg
(5t010) g 0.01 mg .
Mass (Weights) 2 (10t0 20) g 0.013 mg St;zlg;r%gfghti and
(20 to 50) g 0.015 mg parator
(50 to 100) g 0.025 mg
(100 to 200) g 0.051 mg
(200 to 500) g 0.41 mg
500 gto 1 kg 0.81 mg
(1to2) kg 1.5 mg
(2to5) kg 4.1 mg
(5to 10) kg 8.1 mg

(10 to 50) kg

0.82 x 10 kg/kg

Torque Tools !

5 ozf-in to 200 1bf-in
200 1bf-in to 250 Ibf-ft
(250 to 1 000) Ibf-ft
(1 000 to 2 000) Ibf-ft

0.33 % of reading
0.34 % of reading
0.34 % of reading
0.4 % of reading

Torque Calibrator

Torque Testers !

(15 to 200) ozf in
(4 to 150) 1bf-in
(2.5 to 250) Ibf.ft

(50 to 2 000) Ibf-ft

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

Torque Wheel, Torque
Standard, Calibration
Arms, Weights

Force and Load Cell !
(Compression and Tension)

(3 to 10 000) Ibf
(10 000 to 100 000) Ibf
(100 000 to 1 000 000) Ibf

0.005 % of reading
0.006 % of reading
0.17 % of reading

Load Cell, Standard
weights

Dynamic Viscosity !
@25 C

(6.2 to 100 000) cP

0.6% of reading

Viscosity Standards
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Mass and Mass Related Grass Valley, CA
. Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
Hardness Durometers Direct Verification
Indenter Dimensions
Length Upto 0.2 in 200 pin Gage Blocks
Angle Up to 90° 0.033° Optical Comparator
Radius Up to 0.6 in 160 pin
Up to 0.76 N 0.000 25 N + 0.58R
(0.76 to 1.2) N 0.000 52 N + 0.58R
Spring Force (1.2t0 2.0) N 0.001 N + 0.58R Electronic Balance,
(2.0to 8.1) N 0.004 3 N + 0.58R Load Cell
(8.1 to 44.5) N 0.026 N + 0.58R
Weighing Scale / Standard
3 3
Hydrometer (0.7 to 2) g/cm 0.000 47 g/cm Weight
Photometry and Radiometry Grass Valley, CA
. Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
Optical Wavelength - (400 to 1 800) nm 0.002 nm Wavelength Meter
Measure !
. B , [(850 to 1 650) nm .
Optical Power — Measure (-40 to 10) dBm 0.14 dB Optical Test System
Illuminance Up to 10 000 lux 3.1 % of readin Comparison to Standard
p N’ & Light Meter

UV Irradiance, Calibration of] 5 : Irradiance meter,
UV Light Meters (0.1 to 400) mW/cm 2.8 % of reading (200 to 1 100) nm

UV Irradiance / UV Light - (0.1 to 2 000) mW/cm? 2.8 % of reading Irradiance meter
Measure
Laser Power — Thermopile Power Sensor
Measuring Equipment 10 mW to 10 W 3.3 % of reading + 0.58R (IZ)om arison
A = (250 to 10 600) nm p
Laser Power — Thermopile Power Sensor
Measuring Equipment 10 mW to 10 W 2.9 of reading + 0.58R Comparison and
A =(190 to 11 000) nm Multimeter
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Thermodynamic Grass Valley, CA
P ter/Equi ¢ R Expanded Uncertainty of Re;‘/i::l?(fs Satﬁ:;/iz:_rd’
arameter/Equipmen ange Measurement (+/-) d,
Equipment
Temperature ! (-200 to 660) °C 0.009 °C Comparison to Platinum
cmperature (660 to 1 100) °C 0.75 °C Resistance Thermometers
Standard Platinum Resistance
Thermometers . . .
Triple Point of Water 0.01°C 0.000 4 °C Fixed Pomér?delf using AC
Freeze Point of In 156.5979 °C 0.001 5 °C &
Freeze Point of Zn 419.5266 °C 0.001 6 °C
. .. Humidity Generator
1 0, s
Relative Humidity (10 to 95) %RH 0.65 %RH Humidity Standard
Dew-Point Measuring ((2305 ttcz)-3755)) 0% 8;3 Og Dew-Point Calibration
. l = = .
Equipment (-75 to -90) °C 0.55 °C System
(-20 to 0) °C 0.48 °C .
Radiation (Infrared) (0 to 50) °C 0.48 °C Blackbsoiyocgaélbrator
Thermometers ! (50 to 100) °C 0.66 °C A=(8 t0‘14)’ m
(100 to 150) °C 1.1°C H
5°C 0.53 °C
(5to 100) °C 0.76 °C .
Radiation (Infrared) (100 to 200) °C 1.4 °C Bla"kbg"iyo%aghbrator
Thermometers ! (200 to 300) °C 1.9 °C A=(8 to '14)’ m
(300 to 400) °C 2.4°C K
(400 to 450) °C 3.0 °C
100 °C 0.63 °C
(100 to 200) °C 1.1°C .
Radiation (Infrared) (300 to 400) °C 1.9 °C Bla"kgo:d-‘(f) (933151brator
Thermometers ! (400 to 600) °C 3.0°C =(8 to‘ 1 4)’ m
(600 to 800) °C 3.9°C H
(800 to 1 000) °C 4.9 °C

Time and Frequency

Grass Valley, CA

Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

Frequency — Measure !

0.1 Hz to 225 MHz
100 MHz to 3 GHz
500 MHz to 46 GHz

2.2 x 10-12 Hz/Hz
2.2 x 10-12 Hz/Hz
5.9 x 10'!2 Hz/Hz

GPS Receiver and Counter]

Frequency Measuring
Equipment !

10 MHz

2.2 x 1012 Hz/Hz

GPS Receiver

Frequency Measuring

0.01 Hz to 10 MHz

2.2 x 1012 Hz/Hz

GPS Receiver, Signal

Equipment ! 10 MHz to 50.0 GHz 2.2 x 1012 Hz/Hz Generator
sy,
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Grass Valley, CA

Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

Time Interval — Measure !

25 ps/div to 1 000 s/div

0.23 % of reading

Digital Oscilloscope

Photo Tachometer !

Up to 100 000 rpm

0.000 25 % of reading + 0.58R

Multi-Product Calibrator,
Signal Generator with
LED

Contact Tachometer !

(55 to 40 000) rpm

0.00 67 % of reading + 0.008 rpm

Tachometer Tester

) Up to 24 hr 0.86 ms Frequency Counter
Timers, Stopwatches,
Chronometers !
Up to 24 hr 240 ms Stopwatch
Return to Site listing (top) Go to Notes (bottom)
SN2
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Services performed at satellite laboratory

Micro Precision Calibration, Inc.
670 International Parkway, Ste. 100
Richardson, TX 75081
Norma Vazquez 530-268-1860

norma.vazquez@microprecision.com

CALIBRATION

Chemical Quantities

Richardson, TX

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) MethOfi, and/or
Equipment

10 uS/cm 0.62 uS/cm
100 puS/cm 2.1 puS/ecm

. 1 000puS/cm 5.6 uS/cm Standard Conductivity

Conductivity ' 1 412 uS/em 6.4 uS/cm Solutions

10 000 uS/cm 51 uS/cm
100 000 puS/cm 460 uS/cm

pH '# (4,7, 10) pH 0.03 pH Standard pH Solutions

Electrical — DC/Low Frequency

Richardson, TX

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) MethoTl, and/or
Equipment
(0 to 220) mV 8 uV/V+2uv
220mVto22V 5uV/V+3uv
B : 22to 1)V 4 uV/V +5uvV . . .
DC Voltage — Source (11 to 22) V 4 VIV + 8 uV Multi-Function Calibrator
(22t0220) V 5uV/V+ 62 uvV
220 Vto 1.1 kV 7 uV/V + 470 uv
1V 1.6 uV/V
1
bC ;/iilggg\isggce 1.018V 1.6 uV/vV DC Voltage Standard
10V 1.2 uvV/v
(0 to 100) mV 3 uV/V+0.3uv
100mVtolV 1.8 uV/V +0.3 pv
DC Voltage — Measure ! (1to10) V 0.6 uV/V + 0.5 uv Multimeter
(10 to 100) V 3 uV/V +30 pv
100 V to 1 kV 3.6 uV/V+0.1 mV
Version 052 Issued: April 26, 2024 www.anab.org Am i?%%

Page 53 of 931

ANSI National Accreditation Board il ; |“\\\\\\


http://anab.org/

Electrical — DC/Low Frequency

¢

ANAB

ANSI National Accreditation Board

Richardson, TX

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Methog, and/or
Equipment
Up to 100 mV 1.6 uv/v
0.1to 1)V 1.5 uv/v Voltage Reference
DC Voltage Measure (Ito10) V 1.5 uv/v Standard and Multiproduct
(10 to 100) V 1.7 uvV/vV Calibrator
100 V to 1 kV 2 uv/v
DC Voltage — Measure ! Upto 5 kV 0.35 mV/V+0.29 V .
High Voltage (5 to 70) KV 035 mV/V + 1V High Voltage Meter

DC Current — Source !

(0 to 220) pA
220 pA to 2.2 mA
(2.2 to 22) mA
(22 to 220) mA
220 mA to 2.2 A

40 pA/A + 6 nA
35 uA/A + 7 nA
35 uA/A + 40 nA
47 nA/A + 0.7 pA
98 uA/A + 12 nA

Multi-Function Calibrator

(0to11) A

466 LA/A + 469 pA

Multi-Product Calibrator

(0 to 550) A

3.0 mA/A + 58 mA

Multi-Product Calibrator
with 50 turn Coil

1 pA to 100 nA
100 nA to 1 pA

36 LA/A + 50 pA
25 HA/A + 50 pA

(1 to 10) pA 25 uA/A + 121 pA
B | (10 to 100) pA 25 pA/A + 1 nA .
DC Current — Measure (0.1 to 1) mA 25 uA/A + 7 nA Multimeter
(1 to 10) mA 25 nA/A + 68 nA
(10 to 100) mA 41 pA/A + 0.7 pA
100 mA to 1 A 128 nA/A + 14 pA
1
Induclance Measure 100 uH to 10 H 0.4 mH/H RLC Digibridge
0.001 Q 23 nQ/Q
0.01 Q 12 pQ/Q
0.1 Q 3 uQ/Q
. 10 6 LQ/Q
1
Resi:s j[angePSf)l{[rce 10 Q 6 nQ/Q Standard Resistors
txed Fomnts 100 Q 6 pQ/Q
1 kQ 13 nQ/Q
10 kQ 4 1Q/Q
100 kQ 12 pQ/Q
1 kQ 13 nQ/Q
10 kQ 4 1Q/Q
Resistance Source ! 100 kQ 12 nQ/Q .
Fixed Points (1to 11) MQ 5 1Q/Q Standard Resistors
(10 to 110) MQ 12 pQ/Q
(0.1 to 1) GQ 12 pQ/Q

Version 052 Issued: April 26, 2024

www.anab.org

Page 54 of 931

SN2

ANSI National Accreditation Board Dl W



http://anab.org/

Electrical — DC/Low Frequency

¢

ANAB

ANSI National Accreditation Board

Richardson, TX

Expanded Uncertainty of

Reference Standard,

Resistance — Source !

(33 to 110) Q
(110 to 330) Q
(0.33 to 1.1) kQ
(1.1 to 3.3) kQ
(3.3 to 11) kQ
(11 to 33) kQ
(33 to 110) kQ

70 uQ/Q + 12 mQ
70 pQY/Q + 12 mQ
70 pY/Q + 47 mQ
70 pY/Q + 47 mQ
70 uY/Q +0.47 Q
70 pQY/Q +0.47 Q
86 LQYQ+4.7Q

Parameter/Equipment Range Measurement (+/-) Methog, and/or
Equipment
00 40 pQ
10 96 puQ
1.9Q 185 pQ
10 Q 240 pQ
19Q 460 pQ
100 Q 1.3 mQ
190 Q 2.4 mQ
1 kQ 11 mQ
1 1
Res1sFt?;1§§ ;Osiggrce 113 1153 12 llomm% Multi-Function Calibrator
19 kQ 210 mQ
100 kQ 1.3Q
190 kQ 2.5Q
1 MQ 22 Q
1.9 MQ 45 Q
10 MQ 440 Q
19 MQ 1.1 kQ
100 MQ 11 kQ
(0to11) Q 93 nOY/Q + 6.2 mQ
(11 to 33) Q 93 pOY/Q + 12 mQ

Multi-Product Calibrator

Resistance — Source !

(110 to 330) kQ
330 kQ to 1.1 MQ
(1.1 to 3.3) MQ
(3.3 to 11) MQ
(11 to 33) MQ
(33 to 110) MQ
(110 to 330) MQ

93 LU+ 4.7 Q

117 pQ/Q + 43 Q

117 pyQ + 43 Q
466 pQY/Q + 0.43 kQ
776 LYQ + 0.43 kQ
3.9 mQY/Q + 4.3 kQ

3.9 mQ/Q + 13 kQ

Multi-Product Calibrator
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Electrical — DC/Low Frequency

Richardson, TX

Version 052 Issued: April 26, 2024 www.anab.org
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E . Reference Standard,
. xpanded Uncertainty of
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
(0to 10) Q 18 pY/Q + 68 pQ
(10 to 100) Q 15 pQY/Q + 0.7 mQ
100 Qto 1 kQ 13 pY/Q + 0.7 mQ
(1 to 10) kQ 13 pQ/Q + 7 mQ
Resistance — Measure ! (10 to 100) kQ 13 pyQ + 68 mQ Multimeter
100 kQ to 1 MQ 18 pYQ+5Q
(1 to 10) MQ 61 pY/Q + 135 Q
(10 to 100) MQ 584 nQ/Q + 2 kQ
100 MQ to 1 GQ 5.8 mQY/Q + 14 kQ
0.001 Q 0.13 mQ
AC Resistance - (0.1to 1) Q 1.5 my/Q Calibration RL Standard
Source and Measure ! 10 Q to 100 kQ 0.46 mQ/Q
I mQto 0.2 Q 6.9 m/Q C
R R 0200100k 027 mey0 Calbration RL. Standard
(0.001 to 10) pF 0.4 mF/F
Capacitance Measure ! (10 to 100) pF 0.5 mF/F RLC Digibridge and
12 Hz to 100 kHz 100 pF to 1 mF 0.2 mF/F Standard Capacitors
100 pF to 1.1 pF 0.6 mF/F
(0.01 to 360) °
(10 to 60) mV o
10 Hz to 10 kHz %2430
| (10 to 40) kHz _ A
Phase Measure (40 to 100) kHz 0.79 Phase Meter
(60 to 250) mV 0.07 °
10 Hz to 40 kHz 0‘40
(40 to 100) kHz '
(0.01 to 360) °
(0.25t0 10) V o
10 Hz to 40 kHz %2‘60
Phase Measure ! (40 to 100) kHz ’ Phase Meter
(10 to 120) V °
10 Hz to 40 kHz %2‘80
(40 to 100) kHz )
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Electrical — DC/Low Frequency

Richardson, TX

Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

AC Voltage — Source !

Up to 2.2 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
(2.2 t0 22) 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 t0 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
220mVto 2.2V
(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

240 pV/V + 4 nv
90 uv/vV + 4 uv
80 uV/V + 4 uv
200 pV/V + 4 nv
500 uV/V +5uv
1.1 mV/V + 10 uV
1.4 mV/V + 20 uV
2.7 mV/V + 20 uV

240 uV/V +4 uv
90 pV/V + 4 uv
80 uVv/V +4 uv
200 pV/V + 4 nv
500 pV/V + 5 uv
1.1 mV/V + 10 pV
1.4 mV/V + 20 uV
2.7 mV/V + 20 uV

240 pV/V + 12 uv
90 uV/V + 8 uv
80 uV/V + 8 uv

207 uwV/V + 10 uv

463 uV/vV + 22 uv

0.9 mV/V + 26 uv

1.4 mV/V + 30 uV

2.7 mV/V + 48 uv

296 uV/V + 53 uv
104 pV/V + 23 uv
46 uV/V +9 uv
83 uv/vV+12 uv
115 uV/V + 33 uVv
503 uV/V +95 uv
I mV/V + 243 uv
1.7 mV/V + 458 uv

Multi-Function Calibrator
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Electrical — DC/Low Frequency

Richardson, TX

Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

AC Voltage — Source !

(22t022) 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
(220 to 1 100) V
(15 to 50) Hz

296 uV/V + 529 uv
104 uV/V + 183 uv
46 uV/V + 61 uv
83 uV/V + 122 uv
106 uV/V + 243 uv
390 uV/V + 794 uv
I mV/V+23mV
1.5 mV/V + 3.6 mV

296 uV/V + 5.3 mV
104 uV/V + 1.8 mV
52 uV/V + 0.7 mV
87 uV/V + 1.1 mV
154 uV/V + 3 mV
1 mV/V + 16 mV
4.5 mV/V + 40 mV
8 mV/V + 80 mV

346 pV/V + 16 mV

Multi-Function Calibrator

50 Hz to 1 kHz 70 uV/V + 3.5 mV
(0 to 10) mV
(1 to 40) Hz 353 uv/vV + 7.7 uv

40 Hz to 1 kHz
(1 to 20) kHz
(20 to 50) kHz
(50 to 100) kHz
(100 to 300) kHz
(10 to 100) mV

241 uwV/V + 7 uvV
353 uV/V+ 7V
1.2 mV/V+7puVvV
5.8 mV/V+7uV
46 mV/V + 7.3 uV

. .
AC Voltage — Measure (1 to 40) Hz 88 WV/V + 4.6 4V Multimeter
40 Hz to 1 kHz 88 uv/v+23uv
(1 to 20) kHz 165 uV/V +2.3 uv
(20 to 50) kHz 348 uV/V +2.3 uv
(50 to 100) kHz 924 uV/V +2.3 uv
(100 to 300) kHz 3.5mV/V + 12 uV
300 kHz to 1 MHz 12 mV/V + 12 uVv
(1 to 2) MHz 18 mV/V + 12 uV
d \\\\\\f/////i
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Electrical — DC/Low Frequency

Richardson, TX

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Methog, and/or
Equipment
100 mV to 10 V
(1 to 40) Hz 88 uV/V + 463 uv
40 Hz to 1 kHz 88 uV/V + 234 pv
(1 to 20) kHz 165 uV/V + 234 pV
(20 to 50) kHz 348 uV/V + 234 uV
(50 to 100) kHz 924 uV/V + 234 uv
(100 to 300) kHz 3.5mV/V+1.2mV
300 kHz to 1 MHz 12 mV/V + 1.2 mV
(1 to 2) MHz 18 mV/V + 1.2 mV
(10 to 100) V
(1 to 40) Hz 234 uV/V + 4.6 mV
AC Voltage — Measure ! 40 Hz to 1 kHz 234 uwV/V+23mV Multimeter
1 kHz to 20 kHz 234 uV/V + 2.3 mV

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

406 pV/V + 2.3 mV
1.4 mV/V + 2.3 mV
4.6 mV/V + 12 mV
18 mV/V + 12 mV

463 uV/V + 47 mV
463 pV/V + 24 mV
694 pV/V + 24 mV
1.4 mV/V + 24 mV
3.5mV/V + 24 mV

AC Voltage — Measure !

(0to 2.2) 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
(2.2to 7) 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

1.7mV/V + 1.3 uvV
740 uV/V + 1.3 vV
420 uV/V + 1.3 uv
810 uV/V +2 uv
1.2 mV/V +2.5uV
2.3 mV/V +4uV
2.4 mV/V + 8 uV
3.5mV/V+8uVv

850 uV/V+ 1.3 uv
370 uV/V + 1.3 uv
210 uV/V + 1.3 uv
400 pV/V +2 uv
600 uV/V + 2.5 uv
1.2 mV/V + 4 Vv
1.3 mV/V + 8 uVv
2.3 mV/V+ 8 uVv

AC Measurement Standard
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Electrical — DC/Low Frequency

Richardson, TX

Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

AC Voltage — Measure !

(7 to 22) 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 70) 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
(70 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
(220 to 700) 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

290 uV/V + 1.3 uv
190 uV/V + 1.3 uv
110 pV/V + 1.3 uv
210 pV/V + 2 nv
310 uV/V + 2.5 uvV
810 uV/V +4 uv
890 uV/V + 0 uv
1.7 mV/V + 8 uv

240 uV/V + 1.5 uv
120 pV/V + 1.5 uv
65 uV/vV + 1.5 uv
130 pV/V + 2 uVv
260 uV/V + 2.5 uv
510 pV/V +4 uv
670 uV/V + 8 uv
1.1 mV/V + 8 uv

210 uV/V + 1.5 uv
85 uv/vV+1.5uvV
38 uV/V + 1.5 uv
69 uv/v +2 uv
160 uV/V + 2.5 uv
250 uV/V + 4 v
380 uvV/vV + 8 uv
1.0 mV/V + 8 uv

210 uV/V + 1.5 uv
76 uV/V + 1.5 uvV
33 uV/V+ 1.5 uv
51 uV/V +2uVv
79 uV/V + 2.5 uv
180 uV/V +4 uv
300 pV/V + 8 uv
960 uv/VvV + 8 uv

AC Measurement Standard
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Electrical — DC/Low Frequency Richardson, TX

Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range M Method, and/or
easurement (+/-) .
Equipment
700 mV to 2.2 V

(10 to 20) Hz 200 uV/V + 0.058 uv

(20 to 40) Hz 66 pV/V +0.058 uv

40 Hz to 20 kHz 24 uV/V +0.058 uv

(20 to 50) kHz 46 uV/V + 0.058 uv

(50 to 100) kHz 71 pV/V +0.058 uv
(100 to 300) kHz 160 pV/V + 0.058 pv
(300 to 500) kHz 260 uV/V + 0.058 uVv

500 kHz to 1 MHz 900 pV/V +0.058 uv

22t07)V

(10 to 20) Hz 200 uV/V +0.058 uVv

(20 to 40) Hz 67 uV/V +0.058 uV

40 Hz to 20 kHz 24 pV/V +0.058 pv

(20 to 50) kHz 48 pV/vV +0.058 pv

(50 to 100) kHz 81 uV/V + 0.058 uv

(100 to 300) kHz 190 uV/V + 0.058 pv
(300 to 500) kHz 400 uV/V + 0.058 uv

AC Voltage — Measure ! 7 tsgg)k EZ oo B U-0°8 1Y AC Measurement Standard

(10 to 20) Hz 200 uV/V +0.58 uv

(20 to 40) Hz 67 uV/V +0.58 uv

40 Hz to 20 kHz 27 uV/V +0.58 uv

(20 to 50) kHz 48 uV/V +0.58 pv

(50 to 100) kHz 81 uV/V +0.58 uv

(100 to 300) kHz 190 uV/V + 0.58 uv

(300 to 500) kHz 400 uV/V +0.58 uv

500 kHz to 1 MHz 1.2 mV/V +0.58 uv

(22t0 70) V

(10 to 20) Hz 200 uV/V +0.58 uVv

(20 to 40) Hz 68 uV/V +0.58 uv

40 Hz to 20 kHz 32 uV/V +0.58 uv

(20 to 50) kHz 57 uV/V +0.58 uV

(50 to 100) kHz 94 uV/V +0.58 uv
(100 to 300) kHz 200 uV/V +0.58 uv
(300 to 500) kHz 410 uV/V +0.58 uv
500 kHz to 1 MHz 1.2 mV/V + 0.58 uv
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Richardson, TX

Parameter/Equipment

Range

Expanded Uncertainty of

Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

AC Voltage — Measure !

(70 to 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
(220 to 700) V
(10 to 20) Hz
(20 to 40) Hz
40 Hz to 20 kHz
(20 to 50) kHz
(50 to 100) kHz
(700 to 1 000) V
(10 to 20) Hz
(20 to 40) Hz
40 Hz to 20 kHz
(20 to 50) kHz
(50 to 100) kHz

200 uV/V + 5.8 uv
68 uV/V + 5.8 uv
31 uV/V +5.8 uv
69 uV/V + 5.8 uv
98 uV/V + 5.8 uv
210 uV/V + 5.8 uv
500 uV/V + 5.8 uv

200 uV/V + 5.8 uv
99 uV/V + 5.8 uv
41 uV/V + 5.8 uv
130 uV/V + 5.8 uv
500 uV/V + 5.8 uv

200 uV/V + 5.8 uv
99 uv/vV +5.8 uv
38 uV/V +5.8 uv
130 pV/V + 5.8 uv
500 uV/V + 5.8 uv

AC Measurement Standard

Upto1kV
(50 to 60) Hz 0.87 mV/V + 0.52 V
AC Voltage — Measure ! 400 Hz 0.87 mV/V + 0.52 V High Voltage Meter
(1 to 50) kV
(50 to 60) Hz 0.87 mV/V+ 1.2V
(7 to 22) mV

AC Voltage Measure -
Flatness !
500 kHz to 30 MHz
(Relative to 1 kHz)

500 kHz to 1.2 MHz
(1.2 to 2) MHz
(2 to 10) MHz
(10 to 20) MHz
(20 to 30) MHz

22mVto 7V

500 kHz to 1.2 MHz
(1.2 to 2) MHz
(2 to 10) MHz
(10 to 20) MHz
(20 to 30) MHz

0.8 mV/V
0.8 mV/V
1.2 mV/V
2 mV/V

4.3 mV/V

0.6 mV/V
0.6 mV/V
1.2 mV/V
1.8 mV/V
4.1 mV/V

AC Measurement Standard
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Electrical — DC/Low Frequency

Richardson, TX

Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

AC Current — Source !

Up to 220) pA
(10 to 20) Hz
(20 to 40) Hz
40 Hz to 1 kHz
(1to 5) kHz
(5 to 10) kHz
(0.22 to 2.2) mA
(10 to 20) Hz
(20 to 40) Hz
40 Hz to 1 kHz
(1 to 5) kHz
(5 to 10) kHz
(2.2t0 22) mA
(10 to 20) Hz
(20 to 40) Hz
40 Hz to 1 kHz
(1 to 5) kHz
(5 to 10) kHz
(22 to 220) mA
(10 to 20) Hz
(20 to 40) Hz
40 Hz to 1 kHz
(1to 5) kHz
(5 to 10) kHz
(0.22t02.2) A
20 Hz to 1 kHz
(1to 5) kHz
(5 to 10) kHz

250 pA/A + 16 nA
160 pA/A + 10 nA
120 pA/A + 8 nA
280 pA/A + 12 nA
1.1 mA/A + 65 nA

250 pA/A + 40 nA
160 pA/A + 35 nA
120 pA/A + 35 nA
200 pA/A + 110 nA
1.1 mA/A + 650 nA

250 pA/A + 400 nA
160 pA/A + 350 nA
120 pA/A + 350 nA
200 pA/A + 550 nA
1.1 mA/A + 5 uA

250 pA/A + 4 pA
160 nA/A + 4 pA
120 pA/A + 3 pA
200 pA/A + 4 pA
1.1 mA/A + 10 pA

260 pA/A + 35 pA
450 pA/A + 80 pA
7 mA/A + 160 uA

Multi-Function Calibrator

AC Current — Source !

(1 to 1 000) A
(45 to 65) Hz
(65 to 500) Hz

500 Hz to 1 kHz

13 mA/A+0.13 A
42 mA/A+0.15 A
233 mA/A+0.18 A

Multi-Product Calibrator
w/50-turn coil
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Parameter/Equipment

Range

Expanded Uncertainty of

Measurement (+/-)

Reference Standard,
Method, and/or

Equipment
(0 to 100) pA
(10 to 20) Hz 4.6 mA/A + 0.035 pA
(20 to 45) Hz 1.7 mA/A + 0.035 pA
(45 to 100) Hz 0.7 mA/A + 0.035 pA
100 Hz to 5 kHz 0.7 mA/A + 0.035 pA
100 pA to 1 mA
(10 to 20) Hz 4.6 mA/A + 0.23 nA
(20 to 45) Hz 1.7 mA/A + 0.23 pA
(45 to 100) Hz 0.7 mA/A + 0.23 pA
100 Hz to 5 kHz 0.4 mA/A + 0.23 pA
(5 to 20) kHz 0.7 mA/A +0.23 pA
(20 to 50) kHz 4.6 mA/A + 0.46 pA
(50 to 100) kHz 6.4 mA/A + 1.7 pA
(1 to 10) mA
(10 to 20) Hz 4.6 mA/A + 2.3 nA
(20 to 45) Hz 1.7 mA/A + 2.3 pA
(45 to 100) Hz 0.7 mA/A + 2.3 pA
AC Current — Measure ! 1(()2 tljzzt()o) iIIjII:Z 8471 $Z2 1 gg ﬁ ‘2 Multimeter
(20 to 50) kHz 4.6 mA/A + 4.6 nA
(50 to 100) kHz 6.4 mA/A + 17 nA
(10 to 100) mA
(10 to 20) Hz 4.6 mA/A + 23 pA
(20 to 45) Hz 1.7 mA/A + 23 pA
(45 to 100) Hz 0.7 mA/A + 23 pA
100 Hz to 5 kHz 0.4 mA/A + 23 pA
(5 to 20) kHz 0.7 mA/A + 23 pA
(20 to 50) kHz 4.6 mA/A + 46 pA
(50 to 100) kHz 6.4 mA/A + 0.17 mA
100mA to1 A
(10 to 20) Hz 4.6 mA/A + 0.23 mA
(20 to 45) Hz 1.8 mA/A + 0.23 mA
(45 to 100) Hz 0.9 mA/A + 0.23 mA
100 Hz to 5) kHz 1.2 mA/A + 0.23 mA
(5 to 20) kHz 3.5 mA/A + 0.23 mA
(20 to 50) kHz 12 mA/A + 0.46 mA
Version 052 Issued: April 26, 2024 www.anab.org Am i!ag&l\f
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Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

Capacitance — Source !
50 Hz to 1 kHz

(0.19 to 0.5) nF
(0.5to 1.1) nF
(1.1 to 3.3) nF
(3.3to 11) nF
(11 to 33) nF
(33 to 110) nF
(110 to 330) nF
(0.33to 1.1) uF
(1.1to 3.3) uF
(3.3to 11) uF
(11 to 33) uF
(33 to 110) pF
(110 to 330) pF
(0.33 to 1.1) mF

3.9 mF/F + 7.8 pF
3.9 mF/F + 7.8 pF
3.9 mF/F + 7.8 pF
3.9 mF/F + 7.8 pF
1.9 mF/F + 78 pF
1.9 mF/F + 78 pF
1.9 mF/F + 233 pF
1.9 mF/F + 0.78 nF
2.7 mF/F + 2.3 nF
2.7 mF/F + 7.8 nF
3.1 mF/F + 23 nF
3.9 mF/F + 78 nF
5.4 mF/F + 233 nF
7.8 mF/F + 0.26 uF

Multi-Product Calibrator

50 pF to 1.2 mF 0.72 mF/F Standard Capacitor
(1 to 10) mH 0.03 mH
Inductanlci I;ZSOurce ! (1 é)()t(l) t1 (:)(;)) ISH 0.21 in ﬁH Standard Tnductor
(1to10) H 11 mH
Inductance — Measure ! 100 il 2H I;(; tlc? 1}(1)0 Kz 0.4 mH/H RLC Digibridge
Type B
(600 to 800) °C 0.36 °C
(800 to 1 000) °C 0.29 °C
(1 000 to 1 550) °C 0.26 °C
(1550 to 1 820) °C 0.28 °C
Type C
(0 to 150) °C 0.26 °C
. - (150 to 650) °C 0.23 °C
Tﬁé‘;’fﬁgﬁg‘hﬁlﬁﬁgi;’sﬂ (650 to 1 000) °C 0.27 °C Multi-Product Calibrator
(1000 to 1 800) °C 0.4 °C
(1800 to 2 316) °C 0.66 °C
Type E
(-250 to -100) °C 0.4 °C
(-100 to -25) °C 0.17 °C
(-25 to 350) °C 0.16 °C
(350 to 650) °C 0.17 °C
(650 to 1 000) °C 0.2 °C
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Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

Electrical Calibration of
Thermocouple Indicators !

Type J
(-210 to -100) °C
(-100 to -30) °C
(-30 to 150) °C
(150 to 760) °C
(760 to 1 200) °C
Type K
(-200 to -100) °C
(-100 to -25) °C
(-25 to 120) °C
(120 to 1 000) °C
(1000 to 1372) °C
Type L
(-200 to -100) °C
(-100 to 800) °C
(800 to 900) °C
Type N
(-200 to -100) °C
(-100 to -25) °C
(-25 to 120) °C
(120 to 410) °C
(410 to 1 300) °C
Type R
(0 to 250) °C
(250 to 400 °C
(400 to 1 000) °C
(1000 to 1 767) °C
Type S
(0 to 250) °C
(250 to 1 000) °C
(1 000 to 1 400) °C
(1400to 1 767)°C
Type T
(-250 to -150) °C
(-150 to 0) °C
(0 to 120) °C
(120 to 400) °C
Type U
(-200 to 0) °C
(0 to 600) °C

0.24 °C
0.17 °C
0.16 °C
0.18 °C
0.21 °C

0.28 °C
0.18 °C
0.17 °C
0.23 °C
0.33 °C

0.31 °C
0.23 °C
0.18 °C

0.33 °C
0.21 °C
0.19 °C
0.18 °C
0.24 °C

0.46 °C
0.29 °C
0.28 °C
0.33 °C

0.38 °C
0.3°C
0.31 °C
0.37 °C

0.5°C
0.22 °C
0.17 °C
0.16 °C

0.45 °C
0.24 °C

Multi-Product Calibrator
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. Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range M Method, and/or
easurement (+/-) .
Equipment
Pt 385, 100 Q
(-200 to -80) °C 0.039 °C
(-80 to 0) °C 0.039 °C
(0 to 100) °C 0.054 °C
(100 to 300) °C 0.07 °C
(300 to 400) °C 0.078 °C
(400 to 630) °C 0.093 °C
(630 to 800) °C 0.18 °C
Pt 3926, 100 Q
(-200 to -80) °C 0.039 °C
(-80 to 0) °C 0.039 °C
(0 to 100) °C 0.054 °C
(100 to 300) °C 0.07 °C
(300 to 400) °C 0.078 °C
(400 to 630) °C 0.093 °C
Pt 3916, 100 Q
(-200 to -190) °C 0.19 °C
(-190 to -80) °C 0.031 °C
(-80 to 0) °C 0.039 °C
(0 to 100) °C 0.047 °C
. o 100 to 260) °C 0.054 °C
Electrical Calibration of RTD (260 16 300) °C 0.062 °C Multi-Product Calibrator
Indlcatlng Systems (300 to 400) °C 0.07 °C
(400 to 600) °C 0.078 °C
(600 to 630) °C 0.18 °C
Pt 385, 200 Q
(-200 to -80) °C 0.031 °C
(-80 to 0) °C 0.031 °C
(0 to 100) °C 0.031 °C
(100 to 260) °C 0.039 °C
(260 to 300) °C 0.093 °C
(300 to 400) °C 0.1 °C
(400 to 600) °C 0.11 °C
(600 to 630) °C 0.12 °C
Pt 385, 500 Q
(-200 to -80) °C 0.031 °C
(-80 to 0) °C 0.039 °C
(0 to 100) °C 0.039 °C
(100 to 260) °C 0.047 °C
(260 to 300) °C 0.062 °C
(300 to 400) °C 0.062 °C
(400 to 600) °C 0.07 °C
(600 to 630) °C 0.085 °C
Version 052 Issued: April 26, 2024 www.anab.org Am M/@:

ANSI National Accreditation Board i | W

Page 67 of 931


http://anab.org/

¢

ANAB

ANSI National Accreditation Board

Electrical — DC/Low Frequency

Richardson, TX

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Methog, and/or
Equipment
Pt 385, 1 kQ
(-200 to -80) °C 0.023 °C
(-80 to 0) °C 0.023 °C
(0 to 100) °C 0.031 °C
(100 to 260) °C 0.039 °C
(260 to 300) °C 0.047 °C
. o (300 to 400) °C 0.054 °C
Electrlcgl C.ahbratlon oflRTD (400 to 600) °C 0.054 °C Multi-Product Calibrator
Indicating Systems (600 to 630) °C 0.18 °C
PtNi 385, 120 Q (Nil120)
(-80 to 0) °C 0.062 °C
(0 to 100) °C 0.062 °C
(100 to 260) °C 0.11 °C
Cu 427,10 Q
(-100 to 260) °C 0.23 °C

Oscilloscopes !
Bandwidth

100 mHz to 300 MHz
(300 to 500) MHz
550 MHz to 3 GHz

(3 to 26.5) GHz
(26.5 to 50) GHz

2.4 % of reading
3 % of reading
4.1 % of reading
5.8 % of reading
7 % of reading

Oscilloscope Calibrator,
Active Head and RF Power
Sensor

Oscilloscopes 2
Square Wave Signal
50 Q at 1 kHz
1 MQ at 1 kHz

Pulse & Rise Time
0.5,1Vp-p
1Vprp

Time Mark Output
Into 50 ohms

Leveled Sine Flatness

+/-1mVto 6.6V
1 mV to 130 V

10 MHz
1 MHz

2 ns to 20 ms
50mstoS5s

50 kHz Reference
50 kHz to 100 MHz
(100 to 300) MHz

1 mV/V + 40 pV
4 mV/V + 40 pV

0.4 ns
0.4 ns

(25 + 1 000¢) parts in 10°
25 parts in 10 of reading

2.4 % of reading + 0.3 nV
2.5 % of reading + 0.3 nV
4.3 % of reading + 0.3 nV

Multiproduct Calibrator

Version 052 Issued: April 26, 2024

www.anab.org

Page 68 of 931

SN2

ANSI National Accreditation Board Dl W



http://anab.org/

Electrical — RF/Microwave

¢

ANAB

ANSI National Accreditation Board

Richardson, TX

Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

RF Power Sensors —
Calibration Factors 3

Referenced to 1 mW
100 kHz to 100 MHz
100 MHz to 5 GHz
(5 to 10) GHz
(10 to 18) GHz

0.14 %
0.97 %
1.3 %
1.4 %

Coaxial Thermistor and
Power meter

Referenced to 1 mW
(18 to 26.5) GHz
(26.5 to 40) GHz

(40 to 50) GHz

2.1 %
23 %
4.1 %

Thermistor Power Sensors
and Power Meter

50 Hz to 10 kHz
20 Hz to 100 kHz
50 Hz to 50 kHz
20 Hz to 100 kHz

Rate: 150 kHz to 10 MHz
Depth: (5 to 99) %
Rate: 10 MHz to 1.3 GHz
Depth: (5 to 99) %

4 % of reading
4.6 % of reading
3.6 % of reading
4.6 % of reading

RF Power Meter Reference ! 510 nl\lﬂwlz 0.7 % of Reading "ll"jk?grvrflrisl:/([)itiglgggt
(0 to -3) dB 0.04 dB
(-3 to 10) dB 0.03 dB
(-10 to -40) dB 0.07 dB
RZ&I‘:?\?G:EFNII;Z‘:I?;G’: ! (-40 tope i TS g Measuring Receiver
2.5 MHz to 26.5 GLz (-50 to -80) dB 0.09 dB
(-80 to -90) dB 0.11 dB
(-90 to -110) dB 0.14 dB
(-110 to -127) dB 0.2 dB
(-70 to 44) dBm
9 kHz to 6 GHz 0.19 dB
(6 to 14) GHz 0.23 dB
(14 to 18) GHz 0.26 dB Power Sensor, Power
RE Aﬁgg&iepgv er- (18 to 26.5) GHz 0.3dB Meter and Measuring
(26.5 to 33) GHz 0.37 dB Receiver
(33 to 40) GHz 0.37 dB
(40 to 45) GHz 0.53 dB
(45 to 50) GHz 0.54 dB
Amplitude Modulation —
Measure !

Measuring Receiver

Amplitude Modulation —
Measure !
50 Hz to 50 kHz
20 Hz to 100 kHz

Rate: (1.3 to 26.5) GHz

Depth: (5 to 99) %

3.7 % of reading
4.7 % of reading

Measuring Receiver
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Richardson, TX

Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

Frequency Modulation
Rejection Measure !
150 kHz to 10 MHz
10 MHz to 26.5 GHz

Rate: 400 HZ to 1 kHz
Dev.: < 5 kHz peak
Dev.: < 50 kHz peak

0.14 % Deviation
0.14 % Deviation

Measuring Receiver

Residuals AM ! (rms)

150 kHz to 18 GHz
(18 to 26.5) GHz

0.004 % of reading
0.006 % of reading

Measuring Receiver

Frequency Modulation
Distortion Measure !
Bandwidth: 20 Hz to 250 kHz

150 kHz to 26.5 GHz

0.15 % of reading

Measuring Receiver

Frequency Modulation
Deviation Accuracy —
Measure !

250 kHz to 10 MHz
10 MHz to 6.6 GHz
(6.6 to 13.2) GHz

(13.2 to 26.5) GHz

Rate: 20 Hz to 10 kHz
Dev: < 40 kHz
Rate: 50 Hz to 200 kHz
Dev: < 400 kHz
Rate: 50 Hz to 200 kHz
Dev: < 400 kHz
Rate: 50 Hz to 200 kHz
Dev: < 400 kHz

0.1 % Modulation
0.2 % Modulation
0.3 % Modulation

0.4% Modulation

Measuring Receiver

Amplitude Modulation
Rejection — Measure !
150 kHz to 6.6 GHz
(6.6 to 26.5) GHz

Rate: 400 Hz to 1 kHz
Depth.: <50 %

11 Hz
23 Hz

Measuring Receiver

Amplitude Modulation Depth
Accuracy Measure !
150 kHz to 10 MHz
10 MHz to 3 GHz
10 MHz to 3 GHz
(3 to 26.5) GHz

(3 to 26.5) GHz

Rate: 50 Hz to 10 kHz
Depth: (5 to 99) %
Rate: 50 Hz to 100 kHz
Depth: (20 to 99) %
Rate: 50 Hz to 100 kHz
Depth: (5 to 20) %
Rate: 50 Hz to 100 kHz
Depth: (20 to 99) %
Rate: 50 Hz to 100 kHz
Depth: (5 to 20) %

0.2 % Modulation

0.2 % Modulation

0.3 % Modulation

0.2 % Modulation

0.5 % Modulation

Measuring Receiver

Residuals FM !
Bandwidth:

50 Hz to 3 kHz (rms)

150 kHz to 3 GHz
(3 to 6.6) GHz
(6.6 to 13.2) GHz
(13.2 to 26.5) GHz

1.3 Hz
1.8 Hz
2.6 Hz
3.7 Hz

Measuring Receiver
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Methog, and/or
Equipment
Distortion Measure ! (0t099.9) dB
20 Hz to 20 kHz (50 to 500) kHz 1.3dB Audio Analyzer
(20 to 100) kHz (50 to 500) kHz 2.4 dB

Amplitude Modulation

Distortion -Measure !
150 kHz to 18 GHz
(18 to 26.5) GHz
(18 to 26.5) GHz

Depth
(510 99) %
(5 to 50) %
(50 to 95) %

0.14 % Depth
0.4 % Depth
0.6 % Depth

Measuring Receiver

Amplitude Modulation
Flatness !
10 MHz to 26.5 GHz

Rate: (9 Hz to 10 kHz)
Depth: (5 to 99) %

0.15 % Depth

Measuring Receiver

Phase Modulation Measure !

100 kHz to 6.6 GHz
100 kHz to 6.6 GHz

(6.6 to 13.2) GHz
(6.6 to 13.2) GHz

(13.2 to 26.5) GHz
(13.2 to 26.5) GHz

Rate: 20 Hz to 200 kHz
Deviation: > 0.7 Rad
Deviation: > 0.3 Rad

Rate: 20 Hz to 200 kHz

Deviation: > 2 Rad
Deviation: > 0.6 Rad
Rate: 20 Hz to 200 kHz
Deviation: > 4 Rad
Deviation: > 1.2 Rad

0.1 % Modulation
0.2 % Modulation

0.1% Modulation
0.2 % Modulation

0.1 % Modulation
0.2 % Modulation

Measuring Receiver

AM Rejection Measure !
100 kHz to 26.5 GHz

Rate: 50 Hz to 3 kHz
Deviation: > 50 % AM

Measuring Receiver

at 1 kHz Rate 0.003 Rad
Phase Residuals —
Measure (rms) ! (O'II{;,[OG:?gOOIO{(;) tl(?%dkHz 0.001 Rad Measuring Receiver
100 kHz to 26.5 GHz ]
Phase Distortion ! (0.1 to 25 000) Rad
150 kHz to 26.5 GHz Bandwidth: 20 Hz to 0.008 rad Measuring Receiver

250kHz

Amplitude Modulation -
Source !
10 kHz to 13.5 MHz

10 kHz to 13.5 MHz

Rate: 50 Hz to 100 kHz
Depths: 5 % to 95 %

Rate: 50 Hz to 100 kHz
Depths: 95 % to 99 %

0.15 % Depth

0.3 % Depth

AM/FM Test Source

Frequency Modulation -
Source !
10 kHz to 432 MHz

Rate: 20 Hz to 200 kHz
Dev.: <400 kHz peak

0.3 % Modulation

AM/FM Test Source
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Richardson, TX

Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

Harmonic Measurements !

3 Hz to 26.5 GHz (-90 t0 0.01) dB 0.8 dB Spectrum Analyzer
(26.5 to 50) GHz 1.4 dB
Phase Noise — Measure !
Offset Frequency
<100 kHz 2.3dB Phase Noise System
<1 MHz (0o 10) dB 3.5 dB
<40 MHz 4.5 dB

RF High Power — Measure
(1.5 to 400) MHz

(0.3 to 100) W

2.4 % of reading

High RF Power Meter and
Sensor

Phase Modulation —

Measure !
200 Hz to 20 kHz

Rate: 10 MHz to 1.3 GHz

7 % of reading

Measuring Receiver

Phase Modulation —
Measure !
200 Hz to 20 kHz

Rate: (1.3 to 26.5) GHz

7.4 % of reading

Measuring Receiver

Reflection S11/ S22 —
Measure !°
Type N

(0 to 1.0) lin mag
(-180 to 180) °
5 Hz to 200 MHz
200 MHz to 6 GHz
(6 to 20) GHz
(20 to 40) GHz

(40 to 50) GHz

0.028
1.2°
0.028
1.4°
0.037
1.7°
0.037
2.8°
0.037
34°

Network Analyzer,
Calibration Kit and
Verification Kit

Length — Dimensional Metrology

Richardson, TX

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Mf]:?fhofl’ and/or
quipment
. Up to 8 in (58 +2.6-L) pin
1,2
Calipers (8 to 24 in) (62 + 8-L) uin Gage Blocks
Height Gages 2 Up to 24 in (29 +2.4-L) pin Gage Blocks
Gage Blocks 2 Up to 4 in (3.9 + 1.2°L) pin ULM, Master Gage Blocks
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Richardson, TX

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+-) MethOfi, and/or
Equipment
Cylindrical Plug Gages / Pin Upto 12 in (16 + 1.6°L) pin Bench Micrometer, Master

Gages / Thread Wires 2

Gage Blocks

Cylindrical Ring Gages 2

(0.04 to 6) in

(15 +2.2 L) pin

Labmaster®, Gage blocks

Thread Plug Gage 2

Bench Micrometer, Thread

Simple Pitch Diameter Upto 12 in (57 +2.3-L) pin Wires
Major Diameter (16 +1.3-L) pin
Thread Ring Gages 2 ®
Simple Pitch Diameter (0.1 to 6) in (60 + 0.46L) pin Iﬂb@?ﬁflﬂcﬁ?eﬁkmk&
Minor Diameter (16 + 2.5-L) pin -Sphere Probe
Up to 0.05 in 16 pin

Indicators '~
Dial Gauge, Dial Test

(0.05to 4) in

(32 + 7.8-L) pin

Indicator Calibrator

Gage Block, Comparator

Indicator, LVDTs i . i
Upto4in (2.6 + 2.8-L) pin Stand
. Upto 1in (7.4 + 8.8-L) pin
1,2
Micrometers (1 to 24) in (20 + 13-L) 1 Gage Blocks

Surface Plates !

Repeat Reading only Up to 1 000 pin 19 pin Repeat-o-Meter
Wafer Thickness (3.0 to 1 500) nm 0.32 nm Ellipsometer and Standard
Wafers
Precision Step Height (100 to 1 000) A 17 A Surface Profiler and
Standards (>1 to 250) kA 17 A Standard Step

Mass and Mass Related

Richardson, TX

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) MethoTl, and/or
Equipment
(0 to 6 000) psi 0.023 % of reading + 0.002 2 psi| . Lressure Calibrator
Pressure ! © Ps : o of Teadig -+ . PSH - Electronic Deadweight

(6 000 to 40 000) psi

0.024 % of reading + 0.03 psi

Tester

Torque Tools '

Up to 1 100 Ibf-ft

0.67 % of reading + 0.58R

Torque System

Torque Testers 2

Up to 10 Ibf-ft
(10 to 40) Ibf-ft
(40 to 150) Ibf-ft

(150 to 400) Ibf-ft
(400 to 1 100) Ibf-ft

0.16 % of reading + 0.58R
0.048 % of reading
0.028 % of reading
0.031 % of reading
0.014 % of reading

Torque calibration wheels
with Standard weights
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Mass and Mass Related Richardson, TX
. Reference Standard,
Parameter/Equipment Range EXI;‘Inded Uncertainty of Method, and/or
easurement (+/-) .
Equipment
(1 to 5) mg 0.003 2 mg
(5to 10) mg 0.004 2 mg
(10 to 20) mg 0.005 2 mg
(20 to 50) mg 0.006 2 mg
(50 to 100) mg 0.008 2 mg
(100 to 200) mg 0.011 mg
(200 to 500) mg 0.013 mg .
Mass (Standard Weight) (500 mg to 1 g 0.016 mg Stanléilard Weight (E2) and
ectronic Balance
(1to2) g 0.021 mg
(2to35) g 0.027 mg
(5t010) g 0.034 mg
(10t0 20) g 0.048 mg
(20to 50) g 0.1 mg
(50 to 100) g 0.17 mg
(100 to 200) g 0.29 mg
. Standard Weight (F1) and
Mass (Standard Weight) 10 kg 30 mg Electronic Balance
Up to 5 mg 0.009 mg
(5to 10) mg 0.010 mg
(10 to 20) mg 0.010 mg
(20 to 50) mg 0.011 mg
(50 to 100) mg 0.012 mg
(100 to 200) mg 0.014 mg
(200 to 500) mg 0.016 mg
13 (500mgtolg 0.084 mg
Sl‘jf‘ltefs & B(?Llasn"e.s ’ (1to2) g 0.09 mg Standard Weight (E2, F1)
(Platform & Spring) 2t05) g 0.09 mg
(5to10) g 0.10 mg
(10t0 20) g 0.14 mg
(20t0 50) g 0.26 mg
(50 to 100) g 0.49 mg
(100 to 200) g 1.4 mg
(200 to 500) g 2.9 mg
(500 g to 20 kg 0.000 6 % of reading
(1 to 88) ft/min 9.7 % of reading
Air Velocity (88 to 3 520) fi/min 4.7 % of reading ﬁggfngigef;o
(3 520 to 7 040) ft/min 4.2 % of reading
Force - Lompression and (3 to 10 000) Ibf 0.006 % of reading Load Cell
Load Cell (10 000 to 100 000) 1bf 0.006 % of reading
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Richardson, TX

Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

Fiber Optics — Measure !
(850, 1 310, 1 550) nm

(-60 to -0.001) dB

5.2 % of reading

Optical Calibration System

Optical Wavelength —
Measure !

(700 to 1 650) nm

0.007 nm

Wavelength Meter

Optical System —
Aerosol Particle Counter
Counting Efficiency

(0 to 100) % Counting
Efficiency
Particle size:

(0.1,0.3,0.5,1,2,5,10) um

6 % of reading

Master Particle Counter

Richardson, TX

Measuring Equipment !

Thermodynamic
. Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
Humidity — Measure ! (10 to 95) %RH 1.5 %RH Humidity Indicator
. (50 to 150) °C 1.1 °C Black Body Calibrator
Rﬁgﬁigﬁfgﬁ’d) (150 to 350) °C 2.5°C (Flat Plate)
(350 to 500) °C 5.2°C £=10.95, A= (8 to 14) um
Teﬁggﬁ;‘érf B (-197 to 660) °C 0.04 °C PRT Probe
Temperature — (35 to 600) °C 0.008 % of reading + 0.1 °C PRT and Dry Block

Time and Frequency

Richardson, TX

Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

Frequency — Measure

10 MHz

5 parts in 1012

GPS Receiver

Frequency — Measure *

10 Hz to 26.5 GHz

2.5 parts in 10!

Signal Generator,
Measuring Receiver,
Counter
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Services performed at satellite laboratory

Micro Precision Calibration, Inc.
3570 Commerce Drive
Columbus, IN 47201
Norma Vazquez 530-268-1860
norma.vazquez@microprecision.com

CALIBRATION
Acoustics and Vibration Columbus, IN
. Expanded Uncertainty of Reference Standard,
Parameter / Equipment Range Method and/or
Measurement (+/-) .
Equipment
Vibration !
(10 Hz to 5 kHz)
Acceleration (0 to 200) m/s? 0.69 % of reading + 0.004 7 m/s?
Velocity (0 to 200) mm/s 0.69 % of reading + 0.004 7 mm/s Vibration System
Displacement (0 to 200) um 0.69 % of reading + 0.004 7 um
Accelerometers / Velocity 10 Hz to 5 kHz 1 % of sensitivity
Sensors
Sound Pressure Level — 1 000 Hz Sound calibrator
Sonnd Prosene Caltbrator (94) dB 0.12 dB Sound meter
ound Fressure fafibrator (114) dB 0.12 dB Electronic counter
1 000 Hz
SS oun(;ilf ressurel\l;[ellel—l 94 dB 0.12 dB Sound Level Calibrator
ound Pressure Meter 114 dB 0.12 dB
Chemical Quantities Columbus, IN
. Expanded Uncertainty of Reference Standard,
Parameter / Equipment Range Method and/or
Measurement (+/-) .
Equipment
pH Meters !4 (4,7,10) pH 0.014 pH Standard Solutions
10 uS/cm 0.56 uS/cm
100 uS/cm 2.3 uS/cm
.. 1 000 uS/cm 6.7 uS/cm Comparison to Standard
COHducthlty Meter 4 1413 HS/Cm 8.1 l,lS/Cm Solutions
10 000 uS/cm 62 uS/cm
100 000 uS/cm 592 uS/cm
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Columbus, IN

Parameter / Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method and/or
Equipment

DC Voltage — Source !

(0 to 220) mV
220 mV t0 2.2 V
(2.2t 11) V
(11 t0 22) V
(22 to 220) V
(220 to 1 100) V

8 uwVv/V+2uv
7 uV/V+3uV
7 uV/V+5uvV
7 wV/V +9 uv
8 uVv/V +93 uv
9 uV/V + 560 uVv

Multiproduct Calibrator

DC Voltage — Measure !

(0 to 100) mV
100mVtolV
(1to10) V
(10 to 100) V
(100 to 1 000) V

11 uV/V+6uv
10 uV/V +2 uv
10 uV/V +2 uVv
12 uV/V +2 uv
12 uV/V + 6 uv

Multimeter

DC Current — Source !

Up to 220 pA
220 pA to 2.2 mA
(2.2 to 22) mA
(22 to 220) mA
220mAto2.2 A

50 uA/A + 8 nA

50 pA/A + 8 nA

50 pA/A + 80 nA
61 nA/A + 0.8 pA
98 uA/A + 25 nA

Multiproduct Calibrator

(2.2t0 11) A

466 PA/A + 469 pA

Multiproduct Calibrator

DC Current — Source !

(11 to 16.5) A
(16.5 to 110) A
(110 to 550) A

4.9 mA/A + 58 mA
12 mA/A + 59 mA
24 mA/A + 63 mA

Multiproduct Calibrator
with 50 Turn Coil

1 pA to 100 nA 36 nA/A + 50 pA
100 nA to 1 pA 25 uA/A + 50 pA
(1to 10) pA 25 nA/A + 121 pA
DC Current — Measure ! ((1(()) i[oté (1(;) r;l ﬁ‘ ;g ﬁ 2;:: i ; Eﬁ Multimeter
(1 to 10) mA 25 nA/A + 68 nA
(10 to 100) mA 41 nA/A + 0.7 pA
100mAtol A 128 uA/A + 14 uA
0Q 50 uQ
1Q 96 pnQ
1.9Q 185 uQ
10 Q 290 uQ
19 Q 530 pQ
: 1
RGSISFt?)?ng Posiggrce 188 g ;2 rmng Multiproduct Calibrator
1 kQ 15 mQ
1.9 kQ 28 mQ
10 kQ 140 mQ
19 kQ 270 mQ
100 kQ 1.6 Q
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Electrical — DC/Low Frequency

Columbus, IN

Expanded Uncertainty of

Reference Standard,
Method and/or

Resistance — Measure !

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

Parameter / Equipment Range Measurement (+-) .
Equipment
190 kQ 3Q
1 MQ 22 Q
1 1
Res1;t?)?§§ POSir(:tllrce ll'g 11\\/[/[3 4250% Multiproduct Calibrator
19 MQ 1.1kQ
100 MQ 11 kQ
(0 to 10) Q 18 p/Q + 68 pQ
(10 to 100) Q 15 p/Q + 0.7 mQ
100 Qto 1 kQ 13 pY/Q + 0.7 mQ
(1 to 10) kQ 13 pY/Q + 7 mQ

13 pY/Q + 68 mQ
18 uY/Q+5Q
61 unY/Q +135Q
584 nQ/Q + 2 kQ
5.8 mQ/Q + 14 kQ

Multimeter

AC Voltage — Source !

(0.2 t0 2.2) 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
(2.2t0 22) 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

550 uV/V + 5 uv
210 pV/V + 5 uv
105 uwV/V + 5 uv
370 pV/V + 5 nv
850 uV/V +7 uv
1.1 mV/V + 13 uVv
1.7 mV/V + 25 uV
3.4 mV/V + 25 uv

550 uvV/vV +5uv
210 uV/V + 5 uv
105 uV/V +5uvV
370 uwV/V + 5 uv
850 uv/v+7uv
1.1 mV/V + 12 uv
1.7 mV/V + 25 uvV
3.4 mV/V + 25 uV

Multiproduct Calibrator
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Parameter / Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method and/or
Equipment

AC Voltage — Source !

(22 t0 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
220mVto2.2V
(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
(22t022) 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
(220 to 1 100) V
(15 to 50) Hz
50 Hz to 1 kHz

550 uV/V + 13 pv
210 uV/V + 9 uv
105 pV/V +9 uv
324 uV/vV + 11 pv
852 uvV/V +29 uv
1.1 mV/V + 30 uV
1.7 mV/V + 39 uv
3.4 mV/V + 82 uvV

529 uV/V + 87 uv
168 uV/V + 30 uVv
75 uwV/V +7 uV
125 uV/V + 17 uV
252 uV/V + 71 pv
512 uV/V + 140 pv
1.1 mV/V + 376 uv
2.2 mV/V +918 uv

529 uV/V + 872 uv
168 uV/V + 271 uv
75 uV/V + 70 uV
125 uV/V + 174 uv
252 uV/V + 376 uv
572 uV/V + 1.6 mV
1.3 mV/V + 4.4 mV
2.7 mV/V + 8.7 mV

529 uV/V + 8.7 mV
168 uV/V + 2.7 mV
80 uV/V + 0.8 mV
223 uV/V + 3.5 mV
501 uV/V + 8.2 mV
1.5 mV/V + 90 mV
4.7 mV/V + 90 mV
12 mV/V + 190 mV

436 uV/V + 16 mV
80 uvV/vV+3.5mV

Multiproduct Calibrator
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Expanded Uncertainty of

Reference Standard,

Parameter / Equipment Range Measurement (+-) Metho.d and/or
Equipment
(0 to 10) mV
(1 to 40) Hz 353 uV/vV + 7.7 uvV
40 Hz to 1 kHz 241 uV/V + 7 uV
(1 to 20) kHz 353 uV/V +7 VvV
(20 to 50) kHz 1.2 mV/V +7uV
(50 to 100) kHz 5.8 mV/V + 7 uV
(100 to 300) kHz 46 mV/V + 7.3 uV
(10 to 100) mV
(1to 40) Hz 88 uV/V +4.6 uv
40 Hz to 1 kHz 88 uVv/vV+2.3uv
(1 to 20) kHz 165 uVv/V +2.3 uv
(20 to 50) kHz 348 uV/V +2.3 uvV
(50 to 100) kHz 924 uV/vV + 2.3 uv
(100 to 300) kHz 3.5mV/V + 12 uVv
300 kHz to 1 MHz 12 mV/V + 12 uVv
(1 to 2) MHz 18 mV/V + 12 uVv
100 mV to 10 V
(1 to 40) Hz 88 uV/V + 463 pv
40 Hz to 1 kHz 88 uV/V + 234 uv
AC Voltage — Measure ! (1 to 20) kHz 165 uV/V + 234 uv Multimeter
(20 to 50) kHz 348 uV/V + 234 uv
(50 to 100) kHz 924 uV/V + 234 uv
(100 to 300) kHz 3.5mV/V+1.2mV
300 kHz to 1 MHz 12mV/V + 1.2 mV
(1 to 2) MHz 18 mV/V + 1.2 mV
(10 to 100) V
(1 to 40) Hz 234 uV/V + 4.6 mV
40 Hz to 1 kHz 234 pV/V + 2.3 mV
1 kHz to 20 kHz 234 uV/V + 2.3 mV
(20 to 50) kHz 406 uV/V + 2.3 mV
(50 to 100) kHz 1.4 mV/V + 2.3 mV
(100 to 300) kHz 4.6 mV/V + 12 mV
300 kHz to 1 MHz 18 mV/V + 12 mV
(100 to 1 000) V
(1 to 40) Hz 463 uV/V + 47 mV
40 Hz to 1 kHz 463 uwV/V + 24 mV
(1 to 20) kHz 694 uV/V + 24 mV
(20 to 50) kHz 1.4 mV/V + 24 mV
(50 to 100) kHz 3.5 mV/V + 24 mV
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Parameter / Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method and/or
Equipment

AC Current — Source !

(10 to 220) nA
(10 to 20) Hz
(20 to 40) Hz
40 Hz to 1 kHz
(1to5) kHz
(5to 10) kHz
(0.22 to 2.2) mA
(10 to 20) Hz
(20 to 40) Hz
40 Hz to 1 kHz
(1 to 5) kHz
(5to 10) kHz
(2.2t0 22) mA
(10 to 20) Hz
(20 to 40) Hz
40 Hz to 1 kHz
(1to 5) kHz
(5to 10) kHz
(22 to 220) mA
(10 to 20) Hz
(20 to 40) Hz
40 Hz to 1 kHz
(1to5) kHz
(5to 10) kHz
(0.22t02.2) A
20 Hz to 1 kHz

700 uA/A + 25 nA
350 uA/A + 20 nA
140 pA/A + 16 nA
600 nA/A + 40 nA
1.6 mA/A + 80 nA

700 pA/A + 40 nA
350 uA/A + 35 nA
140 pA/A + 35 nA
600 LA/A + 400 nA
1.6 mA/A + 800 nA

700 pA/A + 400 nA

350 pA/A + 350 nA

140 pA/A + 350 nA
600 pA/A + 4 pA
1.6 mA/A + 8 pA

700 pA/A + 4.0 uA
350 uA/A + 3.5 pA
140 pA/A + 3.5 pA
600 pA/A + 40 pA
1.6 mA/A + 80 pA

650 pA/A + 35 pA

Multiproduct Calibrator

AC Current — Source !

(1 to 5) kHz 750 uA/A + 80 A
(5 to 10) kHz 8.5 mA/A + 160 pA
22t 1) A

(45 to 65) Hz
(65 to 500) Hz
500 Hz to 1 kHz

0.47 mA/A + 1.6 mA
0.78 mA/A + 1.6 mA
2.6 mA/A + 1.6 mA

Multi-Product Calibrator

AC Current — Source !

(11 to 1 000) A
(45 to 65) Hz
(65 to 500) Hz
500 Hz to 1 kHz

13 mA/A+0.13 A
42 mA/A+0.15 A
233 mA/A+0.18 A

Multi-Product Calibrator
w/50 Turn Coil
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Expanded Uncertainty of

Reference Standard,

Parameter / Equipment Range Measurement (+-) Metho.d and/or
Equipment
(0 to 100) pA

(10 to 20) Hz 4.6 mA/A + 0.035 pA
(20 to 45) Hz 1.7 mA/A + 0.035 pA

(45 to 100) Hz 0.7 mA/A + 0.035 pA

100 Hz to 5 kHz 0.7 mA/A + 0.035 pA

100 pA to 1 mA
(10 to 20) Hz 4.6 mA/A + 0.23 pA
(20 to 45) Hz 1.7 mA/A + 0.23 pA

(45 to 100) Hz 0.7 mA/A + 0.23 pA

100 Hz to 5 kHz 0.4 mA/A + 0.23 pA
(5 to 20) kHz 0.7 mA/A + 0.23 pA

(20 to 50) kHz 4.6 mA/A + 0.46 nA

(50 to 100) kHz 6.4 mA/A + 1.7 pA
(1 to 10) mA
(10 to 20) Hz 4.6 mA/A + 2.3 uA
(20 to 45) Hz 1.7 mA/A + 2.3 pA

(45 to 100) Hz 0.7 mA/A + 2.3 uA

AC Current — Measure ! 1(()2 tlgzztoo) inI;IZ 847‘ ﬁ%ﬁ :t %g t ﬁ Multimeter

(20 to 50) kHz 4.6 mA/A + 4.6 uA

(50 to 100) kHz 6.4 mA/A + 17 pA

(10 to 100) mA
(10 to 20) Hz 4.6 mA/A + 23 pA
(20 to 45) Hz 1.7 mA/A + 23 pA
(45 to 100) Hz 0.7 mA/A + 23 pA

100 Hz to 5 kHz 0.4 mA/A + 23 pA
(5 to 20) kHz 0.7 mA/A + 23 pA
(20 to 50) kHz 4.6 mA/A + 46 pA

(50 to 100) kHz 6.4 mA/A + 0.17 mA
100mAtol A
(10 to 20) Hz 4.6 mA/A + 0.23 mA
(20 to 45) Hz 1.8 mA/A + 0.23 mA
(45 to 100) Hz 0.9 mA/A + 0.23 mA

100 Hz to 5) kHz 1.2 mA/A + 0.23 mA
(5 to 20) kHz 3.5 mA/A + 0.23 mA
(20 to 50) kHz 12 mA/A + 0.46 mA
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Parameter / Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method and/or
Equipment

Capacitance — Source !
50 Hz to 1 kHz

(0.19 to 0.5) nF
(0.5to 1.1) nF
(1.1 to 3.3) nF
(3.3to 11) nF
(11 to 33) nF
(33 to 110) nF
(110 to 330) nF
(0.33to 1.1) puF
(1.1 to 3.3) pF
(3.3to 11) pF
(11 to 33) uF
(33 to 110) pF
(110 to 330) pF
(0.33 to 1.1) mF

3.9 mF/F + 7.8 pF
3.9 mF/F + 7.8 pF
3.9 mF/F + 7.8 pF
3.9 mF/F + 7.8 pF
1.9 mF/F + 78 pF
1.9 mF/F + 78 pF
1.9 mF/F + 233 pF
1.9 mF/F + 0.78 nF
2.7 mF/F + 2.3 nF
2.7 mF/F + 7.8 nF
3.1 mF/F + 23 nF
3.9 mF/F + 78 nF
5.4 mF/F + 233 nF
7.8 mF/F + 0.26 uF

Multiproduct Calibrator

Capacitance — Source !
Fixed Values
50 Hz to 1 kHz

0.1 pF to 10 uF

0.024 mF/F + 0.58-R

Capacitance Set

Electrical Calibration of
Thermocouple Indicators !

Type B
(600 to 800) °C
(800 to 1 000) °C
(1000 to 1 550) °C
(1550to 1 820) °C
Type C
(0 to 150) °C
(150 to 650) °C
(650 to 1 000) °C
(1000 to 1 800) °C
(1 800 to 2 316) °C
Type E
(-250 to -100) °C
(-100 to -25) °C
(-25 to 350) °C
(350 to 650) °C
(650 to 1 000) °C
Type J
(-210 to -100) °C
(-100 to -30) °C
(-30 to 150) °C
(150 to 760) °C
(760 to 1 200) °C

0.36 °C
0.29 °C
0.26 °C
0.28 °C

0.26 °C
0.23 °C
0.27 °C
0.4 °C
0.66 °C

0.4 °C
0.17 °C
0.16 °C
0.17 °C
0.2°C

0.24 °C
0.17 °C
0.16 °C
0.18 °C
0.21 °C

Multiproduct Calibrator
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. Expanded Uncertainty of Reli;(/e[rezcz Sta(;l/dard,
Parameter / Equipment Range Measurement (+/-) et od and/or
Equipment
Type K
(-200 to -100) °C 0.28 °C
(-100 to -25) °C 0.18 °C
(-25 to 120) °C 0.17 °C
(120 to 1 000) °C 0.23 °C
(1000 to 1 372) °C 0.33 °C
Type L
(-200 to -100) °C 0.31 °C
(-100 to 800) °C 0.23 °C
(800 to 900) °C 0.18 °C
Type N
(-200 to -100) °C 0.33 °C
(-100 to -25) °C 0.21 °C
(-25 to 120) °C 0.19 °C
(120 to 410) °C 0.18 °C
(410 to 1 300) °C 0.24 °C
Electrical Simulation of |Type R . .
Thermocouple Indicators ! (0 to 250) °C 0.46 °C Multiproduct Calibrator
(250 to 400 °C 0.29 °C
(400 to 1 000) °C 0.28 °C
(1000 to 1 767) °C 0.33 °C
Type S
(0 to 250) °C 0.38 °C
(250 to 1 000) °C 0.3°C
(1000 to 1 400) °C 0.31°C
(1400to 1 767) °C 0.37 °C
Type T
(-250 to -150) °C 0.50 °C
(-150 to 0) °C 0.22 °C
(0 to 120) °C 0.17 °C
(120 to 400) °C 0.16 °C
Type U
(-200 to 0) °C 0.45 °C
(0 to 600) °C 0.24 °C
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. Reference Standard,
. Expanded Uncertainty of
Parameter / Equipment Range M Method and/or
easurement (+/-) .
Equipment
Pt 385, 100 Q
(-200 to -80) °C 0.039 °C
(-80 to 0) °C 0.039 °C
(0 to 100) °C 0.054 °C
(100 to 300) °C 0.07 °C
(300 to 400) °C 0.078 °C
(400 to 630) °C 0.093 °C
(630 to 800) °C 0.18 °C
Pt 3926, 100 Q
(-200 to -80) °C 0.039 °C
(-80 to 0) °C 0.039 °C
(0 to 100) °C 0.054 °C
(100 to 300) °C 0.07 °C
(300 to 400) °C 0.078 °C
(400 to 630) °C 0.093 °C
Pt 3916, 100 Q
Electrical Calibration of RTD (-200 to -190) °C 0.19 °C . .
Indicating Systems ! (-190 to -80) °C 0.031 °C Multiproduct Calibrator
(-80 to 0) °C 0.039 °C
(0 to 100) °C 0.047 °C
(100 to 260) °C 0.054 °C
(260 to 300) °C 0.062 °C
(300 to 400) °C 0.07 °C
(400 to 600) °C 0.078 °C
(600 to 630) °C 0.18 °C
Pt 385, 200 Q
(-200 to -80) °C 0.031 °C
(-80 to 0) °C 0.031 °C
(0 to 100) °C 0.031 °C
(100 to 260) °C 0.039 °C
(260 to 300) °C 0.093 °C
(300 to 400) °C 0.1 °C
(400 to 600) °C 0.11 °C
(600 to 630) °C 0.12 °C
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Expanded Uncertainty of

Reference Standard,

Parameter / Equipment Range Measurement (+-) Metho.d and/or
Equipment
Pt 385, 500 Q
(-200 to -80) °C 0.031 °C
(-80 to 0) °C 0.039 °C
(0 to 100) °C 0.039 °C
(100 to 260) °C 0.047 °C
(260 to 300) °C 0.062 °C
(300 to 400) °C 0.062 °C
(400 to 600) °C 0.07 °C
(600 to 630) °C 0.085 °C
Pt 385, 1 kQ
(-200 to -80) °C 0.023 °C
Electrical Calibration of RTD (-80 to 0) °C 0.023 °C . .
Indicating Systems ! (0 to 100) °C 0.031 °C Multiproduct Calibrator
(100 to 260) °C 0.039 °C
(260 to 300) °C 0.047 °C
(300 to 400) °C 0.054 °C
(400 to 600) °C 0.054 °C
(600 to 630) °C 0.18 °C
PtNi 385, 120 Q (Ni120)
(-80 to 0) °C 0.062 °C
(0 to 100) °C 0.062 °C
(100 to 260) °C 0.11 °C
Cu 427,10 Q
(-100 to 260) °C 0.23 °C

Oscilloscopes !
Leveled Sine Wave

Leveled Sine Flatness
50 kHz ref.

Square Wave
SmVto55V

Relative to 50 kHz

Time Marker Output

SmVto 5V (Vp-p)
50 kHz to 100 MHz
(100 to 300) MHz
1 mVp-p to £ 130 Vp-p
+ 1 mVp-p to + 6.6 Vp-p

2 ns to 20 ms

24 mV/V + 300 pV
38 mV/V + 300 pV
43 mV/V + 300 pV
1.6 mV/V + 40 pV
2.8 mV/V + 40 uV

(25 + 1 0007) parts in 10°s

Multiproduct Calibrator

Into 50 Q S50 mstoS5s 27 parts in 10° of reading
Oscilloscopes !
Pulse Rise Time . .
0.5V, 1 Vp-p 10 MHz 100 ps Multiproduct Calibrator
1 Vp-p 1 MHz 100 ps
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Expanded Uncertainty of

Reference Standard,

Parameter / Equipment Range Measurement (+/-) Metho.d and/or
Equipment
(0.0 to -3) dB 0.08 dB
(-3to-10) dB 0.09 dB
(-10 to -40) dB 0.14 dB
RF Tuned Power — Measure ! (-40 to -50) dB 0.14 dB Measuring Receiver and
100 kHz to 26.5 GHz (-50 to -80) dB 0.25 dB Power Sensors
(-80 to -90) dB 0.35 dB
(-90 to -110) dB 0.35 dB
(-110 to -127) dB 0.4 dB
RF Absolute Power —
Measure ! .
9 kHz to 6 GHz 0.19 dB Po}\gv o Meter, (11\/[; asuring
(6 to 14) GHz (-70 to +20) dBm 0.23 dB ecelvseénfj)rs owet
(14 to 18) GHz 0.26 dB
(18 to 26.5) GHz 0.3 dB
Harmonic Measurements ! 30 Hz to 26.5 GHz 1.5dB Spectrum Analyzer

Amplitude Modulation —
Measure !
AM Depth Accuracy
100 kHz to 10 MHz
(Rate: 50 Hz to 10 kHz)

10 MHz to 3 GHz
(Rate: 50 Hz to 100 kHz)

(3 to 26.5) GHz
(Rate: 50 Hz to 100 kHz)

Depth: (5 to 99) %

Depth: (20 to 99) %
Depth: (5 to 20) %

Depth: (20 to 99) %
Depth: (5 to 20) %

0.91 % of reading

0.61 % of reading
3 % of reading

1.8 % of reading
5.5 % of reading

Measuring Receiver

Amplitude Modulation —
Measure !
Flatness
10 MHz to 3 GHz
(Rate: 90 Hz to 10 kHz)

(3 to 26.5) GHz
(Rate: 90 Hz to 10 kHz)

Depth: (5 to 99) %

Depth: (5 to 99) %

0.37 % of reading

0.49 % of reading

Measuring Receiver
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Parameter / Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method and/or
Equipment

Amplitude Modulation —
Measure !
FM Rejection (50 Hz to 3 kHZ
BW)
250 kHz to 10 MHz
(Rate: 400 Hz or 1 kHz)

10 MHz to 26.5 GHz
(Rate: 400 Hz or 1 kHz)

Residual AM
250 kHz to 26.5 GHz

Depths: < 50%
Deviations: < 5 kHz

Depths: < 50%
Deviations: < 50 kHz

(50 Hz to 3 kHz BW)

0.17 % Depth

0.44 % Depth

0.012% (rms)

Measuring Receiver

Frequency Modulation —
Measure !
FM Deviation Accuracy
250 kHz to 26.5 GHz
(Rate: 20 Hz to 200 kHz)

AM Rejection (50 Hz to 3
kHz BW)
150 kHz to 6.6 GHz
(6.6 to 13.2) GHz
(13.2 to 26.5) GHz

Residual AM
100 kHz to 6.6 GHz
(6.6 to 13.2) GHz
(13.2 to 26.5) GHz

Deviations:
200 Hz to 400 kHz

AM Depths: < 50%
(Rate: 400 Hz or 1 kHz)

(50 Hz to 3 kHz BW)

1.3 % of reading

13 Hz
25 Hz
49 Hz

1.9 Hz
3.7 Hz
7.4 Hz

Measuring Receiver

Phase Modulation —
Measure !
PM Deviation Accuracy
100 kHz to 6.6 GHz

(6.6 to 13.2) GHz
(13.2 to 26.5) GHz

AM Rejection (50 Hz to 3
kHz BW)

Deviations: > 0.7 rad
Deviations: > 0.3 rad
Deviations: > 0.7 rad
Deviations: > 0.3 rad
Deviations: > 0.7 rad
Deviations: > 0.3 rad

1.3 % of reading
3.7 % of reading
1.3 % of reading
3.7 % of reading
1.3 % of reading
3.7 % of reading

Measuring Receiver

100 kHz to 26.5 GHz AM Depths: < 50% 0.000 58 rad
(Rate: 1 kHz)
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. Expanded Uncertainty of Reference Standard,
Parameter / Equipment Range Method and/or
Measurement (+/-) .
Equipment
Phase Modulation —
Measure !
Residual AM Measuring Receiver
100 kHz to 6.6 GHz 0.002 1 rad 8
(6.6 to 13.2) GHz (50 Hz to 3 kHz BW) 0.004 1 rad
(13.2 to 26.5) GHz 0.008 1 rad
Length — Dimensional Metrology Columbus, IN
. Expanded Uncertainty of Reference Standard,
Parameter / Equipment Range Method and/or
Measurement (+/-) Eaqui
quipment
Calipers ' Up to 48 in (290 + 8.8L) pin Gage Blocks
Height Gages ! Up to 48 in (29 + 2.1L) pin Gage Blocks
. Up to 1 in (7.4 + 8.8L) pin
1,2 .
Micrometers (1 to 48) in (20 + 13L) pin Gage Blocks
Indicators ! Up to 0.05 in 16 pin Universal Measuring
Dial Gages / (1to4)in (32 + 7.8L) pin Machine, Indicator Tester
Dial Thickness Gages / Gage Blocks. C
Dial Test Indicators / Up to 4 in (2.6 + 2.8L) pin IR domparator
LVDTs tan
Plug Gages / Pin Gages / . :
Thread Measuring Wires 2 Upto 12 in (16 + 1.6L) pin I\E[J;ﬁerlrsalGl;/[e:s];lrégﬁs
(Cylindrical & Taper) » Va8
. : - Universal Measuring
+ .
Plain Clingrical P - Bt Machine, Gage Blocks,
) Master Ring Gages
2
Thl{/iaajcl)fg iga rgziis Universal Measuring
Simple Pitch Diameter (0.04 to 12) in 8? : égg pin Tl\}/lla"hénf/i Gage BI%?‘S’
(Cylindrical & Taper) s fead Measuring Wires
Thread Ring Gages 2 Universal Measuring
Minor Diameter 16 + 3.50) Ui Machine, Gage Blocks,
Simple Pitch Diameter (0.04 to 4) in (6 0+0 5 4 L) Hin Master Ring Gages, Thread
(Cylindrical & Taper) ( -54L) pin Calibration Standards
Gage blocks,
Snap Gages 2 Upto 12 in (16 + 1.5L) pin Universal Measuring
Machine
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Expanded Uncertainty of

Reference Standard,

Microscope !
X, Y, Z Axis

Parameter / Equipment Range Measurement (+-) Metho.d and/or
Equipment
. Gage blocks,
Thickness Gagezs / Upto1in (16 + 0.016L) pin Universal Measuring
Feeler Gages .
Machine
. . Gage blocks, Universal
Gage Blocks 2 Eli t(i; n (3111 : 1121LL) HIn Measuring Machine, Gage
(410 12) in ( -2L) pin Block Comparator
Ruler & Tape Measures ! Up to 96 in 0.007 in Gage Blocks
Optical Comparators / Vision
Systems and Measuring Up to 12 in (50 + 6.3-L) pin Glass sci)allszkasnd gage

(Repeat Reading)

Master Level / Electronic Up to 0.005 in/in 1.1 pin/in Sine Bar, Gage Blocks,
Inclinometer / Angle Meter ! Up to 90° 0.000 82° Surface Plate
3 um 0.07 pm .
1,2
Surface Roughness Testers 9.5 um 0:220m Roughness Specimen
Surface Plates !
Local Area Flatness Only Up to 1 000 pin 19 pin Repeat-o-Meter

Inspection Fixtures 2

Riser Blocks, Angle Blocks,
Straight Edges, Bar Parallels,
V-Blocks

Up to 20 in

(20 to 40) in

(11 + 1.1L) pin

(21 + 1.3L) pin

Universal Length
Measuring Machine,
Electric Comparator, Gage
Blocks, Granite Surface
Plate, Profile Projector,
Hand Tools, Inclinometer,
Cylindrical Square

Mass and Mass Related

Columbus, IN

Parameter / Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method and/or
Equipment

Pressure

(0.2 to 12 140) psig

0.007 % of reading

Piston Gage

(0.2 to 1 000) psia

Greater of
0.003 3 % of reading or 3 Pa

Piston Gage

Pressure !
(Gage / Absolute /
Differential / Vacuum Gages
& Transmitters)

(-13 to 0) psi
(0 to 0.3) psi
(0 to 300) psi
(300 to 2 000) psi
(2 000 to 10 000) psi

0.11 % of reading + 0.0025 psi
0.0026 % of reading + 0.000 2 psi
0.035 % of reading + 0.025 psi
0.046 % of reading + 0.25 psi

0.049 % of reading + 1 psi

Pressure Calibrator /
Pressure Controller &
Pressure Module
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Columbus, IN

Expanded Uncertainty of

Reference Standard,
Method and/or

Parameter / Equipment Range Measurement (+/-) '
Equipment
(80 to 1 400) ft/min 3.2 % of reading
Air Velocity (1 400 to 2 900) ft/min 3.1 % of reading Anemometer
(2 900 to 5 900) ft/min 2.4 % of reading
Up to 500 mg 4 ug
500 mg to 200 g 0.07 mg
Scales & Balances '3 2(()10 t%) t;)) 1k§g OéSmrrég
(Platform & Spring) (5 to 20) kg 4 mg
(20 to 100) kg 19 mg
Up to 1 000 1b 0.32 1b Class E1, E2, F and F1
Up to 500 mg 5pug Weights
500 mg to 200 g 0.14 mg
Scales & Balances '3 200 g to 1 kg 1.8 mg
(Platform & Spring) (I to5) kg 13 mg
atto pring (5 to 20) kg 28 mg
(20 to 100) kg 120 mg
Up to 1 000 1b 0.36 1b
(1 to 500) mg 4 g
500 mg tolg 4 ug
(1t02)g 9 ug
(2Qtod) g 13 nug
. (5t010) g 16 ng Class 1 Weights,
Mass (Standard Weight) (10 to 20) 21 g Balance
(20t0 50) g 49 ng
(50 to 100) g 75 ng
(100 to 200) g 140 pg
(200 to 500) g 180 pg
500 gto 5 kg 0.42 mg .
Mass (Standard Weight) (5 t010) kg 0.55 mg Clas; ilglzéghts,
(10 to 50) kg 1.1 mg
(1 to 500) mg 0.08 mg
500mgtolg S5ug
(1to2) g 9 ug
2tod) g 14 ng
Mass (Standard Weight) (5t010) g 16 ug Class E2 Weights
(10t0 20) g 22 ug
(20t0o 50) g 49 ug
(50 to 100) g 76 ug
(100 to 200) g 140 pg

Flow — Air !

Up to 20 L/min
(10 to 1 000) L/min

0.62 % of reading
0.63 % of reading

Standard Flow Sensors
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Columbus, IN

Parameter / Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method and/or
Equipment

Torque Tools !

5 ozf-in to 200 lbf in
200 Ibf-in to 250 1bf-ft
(250 to 1 000) Ibf-ft
(1 000 to 2 000) Ibf-ft

0.33 % of reading
0.34 % of reading
0.34 % of reading
0.4 % of reading

Torque System with
Transducers

Torque Tools !

5 ozf-in to 100 lbf-in

0.4 % of reading

Torque Tester
with Transducers

Torque Testers !

Up to 10 Ibf-ft
(10 to 40) Ibf- ft
(40 to 150) Ibf-ft

(150 to 400) 1bf-ft

(400 to 1 000) Ibf-ft

0.16 % of reading + 0.58R
0.048 % of reading
0.028 % of reading
0.031 % of reading
0.014 % of reading

Torque calibration wheels
with Standard weights

Force — Compression and Up to 600 Ibf 0.006 2 % of reading + 0.58R Standard weights
Tension ! -
(3 to 10 000) Ibf 0.006 % of reading
Load cell (10 000 to 100 000) Ibf 0.006 % of reading Load cell
Thermodynamic Columbus, IN

Expanded Uncertainty of

Reference Standard,

Parameter / Equipment Range Measurement (+/-) Metho.d and/or
Equipment
Teﬁggﬁ;‘e“f - (-200 to 420) °C 0.04 °C PRT Thermometer
Temperature — (-20 to 350) °C 0.065 °C PRT Thermometer
Measuring Equipment (350 to 660) °C 0.17 °C Comparison
e . (10 to 40) %RH 0.7 %RH -
Humidity — Measure (40 to 95) %RH 1.1 %RH Humidity Meter
Humidity — (10 to 40) %RH 1.2 %RH Humidity Meter,
Measuring Equipment ! (40 to 95) %RH 1.5 %RH Humidity Chamber
50 °C 1.3°C
- (50 to 162.5) °C 2.5°C Black Body Calibrator
Ralﬁiﬁa“"n (Intfrar?d) (162.5 to 275) °C 4.2 °C (Flat Plate)
ermometers (275 to 387.5) °C 5°C €=0.95, L= (8 to 14) um
(387.5 to 500) °C 6.2°C
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Columbus, IN

Expanded Uncertainty of

Reference Standard,

Parameter / Equipment Range Measurement (+/-) Metho.d and/or
Equipment
Frequency — Source ! 10 MHz 6.2 x 10''> Hz/Hz GPS Receiver, Signal

Generator

Frequency — Source !

0.01 Hz to 40 GHz

6.3 x 10-12 Hz/Hz

GPS Receiver, Signal
Generator

Frequency — Measure !

500 MHz to 26.5 GHz

6.3 x 10-1° Hz/Hz

GPS Receiver, Counter

Tachometer !

Up to 100 000 rpm

0.000 71 % of reading + 0.005 5 rpm

Signal Generator or Multi-
Product Calibrator with
Lamp
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Services performed at satellite laboratory

Micro Precision Calibration, Inc.
2165 N. Glassell
Orange, CA 92865
Norma Vazquez 530-268-1860

norma.vazquez@microprecision.com

CALIBRATION
Acoustics and Vibration Orange, CA
. Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
(0.2t030) g
(5to 10) Hz 1.2 % of reading
Accelerometers 10 Hz to 5 kHz 1 % of reading Vibration Calibration
(5 to 10) kHz) 1.7 % of reading System
(10 to 15) kHz 2.6 % of reading
(15 to 20) kHz 3.1 % of reading
Shock Accelerometers (20 to 10 000) g 2.5 % of reading Shock Calibration System
Chemical Quantities Orange, CA
. Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
Up to 100 uS/cm 0.5 uS/cm
Up to 200 puS/cm 1.5 uS/cm
Conductivity ! Up to 1 000 uS/cm 3.5 uS/cm Cond St.ta?‘tda;dl .
Up to 1 413 uS/cm 4.9 pS/cm onductivity solutions
Up to 100 000 puS/cm 0.4 mS/cm
pH'! (4,7,10) pH 0.019 pH Standard pH Solutions
Version 052 Issued: April 26, 2024 www.anab.org Am i!agﬁl\f
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Electrical — DC/Low Frequency

Orange, CA

Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

(0 to 220) mV
220 mV t0 2.2 V

10 uV/V + 0.5 uv
6 uV/V +0.8 uv

B | 22t0 1)V 4 uV/V +3 uVvV . :
DC Voltage — Generate (11 t0 22) V 4 WV + 4.5 oV Multiproduct Calibrator
(22t0220) V 4 uV/V + 4 uv
(220 to 1 100) V 5uV/V+5uV

(0 to 100) mV

6.1 uV/V+0.3 uv

100mVtolV 5.0 uV/V +0.3 pv
DC Voltage — Measure ! (1to10) V 5.0 uV/V + 0.5 uv Multimeter
(10 to 100) V 7.3 uV/V + 30 uv
(100 to 1 000) V 26 uV/V + 100 uV
(1to 10) kV 0.33 % of reading
DC Voltage — Measure ! (10 to 20) kV 0.2 % of reading High Voltage Meter

(21 to 70) kV

0.2 % of reading

pH Meters — Electrical

(-414.12 to 414.12) mV

6 uV/V+0.8 uv

Multiproduct Calibrator

Simulation ! (0 to 14) pH 0.000 67 pH
(0 to 220) pA 41 pV/V + 7 nA
220 pA to 2.2 mA 34 uWV/V + 8 nA

DC Current — Generate !

(2.2 to 22) mA
(22 to 220) mA
220 mA t0 2.2 A

35 uwV/V +45nA
46 uV/V + 0.8 pA
82 uV/V + 13 nA

Multiproduct Calibrator

(22to 11) A 0.42 mA/A + 0.56 mA Multiproduct Calibrator,
(11to 20) A 1.5 mA/A Amplifier
Multiproduct Calibrator,
(20 to 1 000) A 0.46 % of reading Transconductance

Amplifier w/50 turn coil

DC Current — Measure !

Up to 100 nA
100 nA to 1 pA
(1 to 10) pA
(10 to 100) pA
100 pA to 1 mA

30 pA/A + 0.4 pA
16 nA/A +0.075 nA
29 pA/A +0.061 nA
22 pA/A +0.13 nA
24 nA/A +0.083 nA

Multimeter

(1 to 10) mA 24 LA/A + 0.16 nA

(10 to 100) mA 43 LA/A + 0.2 pA

100 mA to 1 A 0.14 mA/A + 10 pA
(1t03) A 2.9 mA/A
(0.5 to 20) A 0.2 mA/A

(1 to 1 000) A

0.014 % of reading

Multimeter with shunt
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Orange, CA

Expanded Uncertainty of

Reference Standard,

Resistance —
Generate !

(33 to 110) Q
(110 to 330) Q
(0.33 to 1.1) kQ
(1.1 to 3.3) kQ
(3.3 to 11) kQ
(11 to 33) kQ
(33 to 110) kQ
(110 to 330) kQ

(0.33 to 1.1) MQ
(1.1 to 3.3) MQ
(3.3t0 11) MQ
(11 to 33) MQ
(33 to 110) MQ
(110 to 330) MQ
(0.33 to 1.1) GQ

Parameter/Equipment Range Measurement (+/-) Methog, and/or
Equipment
0Q 50 pQ
1Q 96 nQ/Q
1.9Q 91 nuQ/Q
10 Q 24 pQ/Q
19Q 24 pQ/Q
100 Q 10 pQ/Q
190 Q 10 pQ/Q
1 kQ 8.5 nQ/Q
Resistance — Generate ! 1.9 kQ 8.5 nQ/Q . .
Fixed Points 10 kKO 8.5 1Q/Q Multiproduct Calibrator

19 kQ 8.5 nQ/Q
100 kQ 10 pQ/Q
190 kQ 10 pQ/Q
1 MQ 18 u/Q
1.9 MQ 18 nQ/Q
10 MQ 37 nQ/Q
19 MQ 46 nQ/Q

100 MQ 0.01 % of reading

(0to 11) Q 31 pY/Q + 0.78 mQ
(11 to 33) Q 23 pY/Q + 1.2 mQ

22 pY/Q + 1.2 mQ
22 uQ/Q + 1.6 mQ
22 uQY/Q + 1.7 mQ
22 uY/Q + 16 mQ
22 pQ/Q + 17 mQ
22 pyQ +0.16 Q
22 pYQ+0.17 Q
25 uQY/Q+1.6 Q
25 uYQ+1.7Q
47 nYQ +23 Q
0.10 mQY/Q + 39 Q
0.2 mY/Q + 1.9 kQ
0.38 mY/Q + 2.3 kQ
2.3 mQY/Q + 78 kQ
12 mQ/Q + 0.39 MQ

Multiproduct Calibrator

(0.1 t0100) Q 14 uY/Q
(0.1 to100) kQ 12 u/Q
. 3 | (0.1to 1) MQ 18 uQ/Q .
Resistance — Measure (1 to 10) MQ 55 LQ/Q Multimeter
(10 to 100) MQ 0.057 % of reading + 1.1 kQ
100 MQ to 1 GQ 0.57 % of reading + 11 kQ
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Electrical — DC/Low Frequency

Orange, CA

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Methog, and/or
Equipment
. Up to 100 mQ 8.8 mQ/Q + 10 uQ
_ 1
AC ReS‘StafgI Measure 100 mQ to 100 kQ 0.25 mQ/Q RLC Digibridge
z 100 kQ to 10 MQ 3.1 mQ/Q

AC Voltage — Generate !

(0.2 t0 2.2) 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
(2.2 t0 22) 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

0.055 % of reading + 4.5 uV
0.021 % of reading + 4.5 uVv
0.011 % of reading + 4.5 uVv
0.037 % of reading + 4.5 uV
0.085 % of reading + 7 uV
0.11 % of reading + 13 pV
0.17 % of reading + 25 uV
0.34 % of reading + 25 uVvV

0.055 % of reading + 5 pV
0.021 % of reading + 5 uV
0.011 % of reading + 5 uV
0.037 % of reading + 5 uV
0.085 % of reading + 7 pV
0.11 % of reading + 12 pV
0.17 % of reading + 25 uVvV
0.34 % of reading + 25 pV

0.055 % of reading + 13 uV
0.021 % of reading + 8 uV
0.011 % of reading + 8 pV
0.032 % of reading + 8 uV
0.085 % of reading + 25 uV
0.11 % of reading + 25 uVvV
0.17 % of reading + 35 pV
0.34 % of reading + 80 uV

Multiproduct Calibrator

AC Voltage — Generate !

220mVto22V
(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

0.05 % of reading + 80 pV
0.016 % of reading + 25 pV
0.016 % of reading + 6 uV
0.012 % of reading + 16 pV
0.025 % of reading + 70 pV
0.043 % of reading + 130 uV
0.11 % of reading + 350 uV
0.22 % of reading + 850 uVv

Multiproduct Calibrator
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Electrical — DC/Low Frequency

Orange, CA

Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

AC Voltage — Generate !

(22t022) 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

0.05 % of reading + 0.8 mV
0.016 % of reading + 0.25 mV
0.016 % of reading + 0.06 mV
0.012 % of reading + 0.16 mV
0.025 % of reading + 0.35 mV

0.05 % of reading + 1.5 mV

0.13 % of reading + 4.3 mV

0.27 % of reading + 8.5 mV

Multiproduct Calibrator

AC Voltage — Generate !
(Subject to 2.2*107
V-Hz Limitation)

(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
(220 to 1 100) V
(15 to 50) Hz
50 Hz to 1 kHz

0.05 % of reading + 8§ mV
0.016 % of reading + 2.5 mV
0.016 % of reading + 0.8 mV
0.022 % of reading + 3.5 mV

0.05 % of reading + 8§ mV

0.15 % of reading + 90 mV

0.47 % of reading + 90 mV

1.2 % of reading + 190 mV

0.04 % of reading + 16 mV
0.05 % of reading + 4 mV

Multiproduct Calibrator

AC Voltage — Generate !
(Subject to 2.2*107
V-Hz Limitation)

(220 to 750) V
(30 to 50) kHz
(50 to 100) kHz
(750 to 1 100) V
40 Hz to 1 kHz
(1 to 20) kHz
(20 to 30) kHz

0.69 mV/V + 13 mV
2.7 mV/V + 53 mV

0.10 mV/V + 9.3 mV
0.19 mV/V+ 11 mV
0.69 mV/V + 18 mV

Multiproduct Calibrator
with Amplifier

AC Voltage — Measure !

(1to 10) mV
(1 to 40) Hz
40 Hz to 1 kHz
(1 to 20) kHz
(20 to 50) kHz
(50 to 100) kHz
(100 to 300) kHz

0.03 % of reading + 3 uV
0.03 % of reading + 1 uV
0.03 % of reading + 1 pV
0.08 % of reading + 1 uV
0.41 % of reading + 1 uV
3.3 % of reading + 2 uV

Multimeter in synchronous
subsampled mode
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Electrical — DC/Low Frequency

Orange, CA

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) M(;;23$ I:lllelgior
(10 to 100) mV
(1 to 40) Hz 0.007 % of reading + 40 uV
40 Hz to 1 kHz 0.007 % of reading + 20 uV
(1 to 20) kHz 0.012 % of reading + 20 uV
(20 to 50) kHz 0.025 % of reading + 20 uV
(50 to 100) kHz 0.067 % of reading + 20 uV
(100 to 300) kHz 0.26 % of reading + 100 uV
300 kHz to 1 MHz 0.84 % of reading + 100 uvV
(1 to 2) MHz 1.3 % of reading + 100 pV
100mVtolV
(1 to 40) Hz 0.007 % of reading + 400 pV
40 Hz to 1 kHz 0.007 % of reading + 200 uV
1 to 20) kH 0.012 % of reading + 200 uV
((20 '?0 58) kHZz 0.026 ‘% gf iggdiﬁg + 200 ﬁV
(50 to 100) kHz 0.067 % of reading + 200 pV
(100 to 300) kHz 0.25 % of reading + 1 mV
300 kHz to 1 MHz 0.84 % of reading + 1 mV
(1 to 2) MHz 1.3 % of reading + 1 mV
(1to10) V
(1 to 40) Hz 0.007 % of reading + 4 mV Multimeter in svnchronous
AC Voltage Measure ! 40 Hz to 1 kHz 0.007 % of reading + 2 mV subsam legmo de
(1 to 20) kHz 0.012 % of reading + 2 mV P

(20 to 50) kHz
(50 to 100) kHz
(100 to 300) kHz
300 kHz to 1 MHz
(1to 2) MHz
(10 to 100) V
(1 to 40) Hz
40 Hz to 1 kHz
(1 to 20) kHz
(20 to 50) kHz
(50 to 100) kHz
(100 to 300) kHz
300 kHz to 1 MHz
(100 to 700) V
(1 to 40) Hz
40 Hz to 1 kHz
(1 to 20) kHz
(20 to 50) kHz
(50 to 100) kHz

0.026 % of reading + 2mV
0.068 % of reading + 2mV
0.26 % of reading + 10 mV
0.84 % of reading + 10 mV
1.3 % of reading + 10 mV

0.017 % of reading + 4 mV
0.017 % of reading + 2 mV
0.017 % of reading + 2 mV
0.031 % of reading + 2mV
0.11 % of reading + 2mV
0.34 % of reading + 10 mV
1.3 % of reading + 10 mV

0.04 % of reading + 40 mV
0.04 % of reading + 20 mV
0.06 % of reading + 20 mV
0.13 % of reading + 20 mV
0.31 % of reading + 20 mV
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Electrical — DC/Low Frequency

Orange, CA

Expanded Uncertainty of

Reference Standard,

(20 to 100) Hz
(20 to 35) kV (rms)
(50 to 60) Hz

Parameter/Equipment Range Measurement (+/-) Mcggz?l; I:lllelgior
(1to 10) kV
(20 to 100) Hz 0.2 % of reading + 0.025 kV
AC Voltage Measure ! (10 to 20) kv High Voltage Meter

0.6 % of reading + 0.025 kV

0.4 % of reading + 0.11 kV

AC Current Generate !

Up to 220 pA
(10 to 20) Hz
(20 to 40) Hz
40 Hz to 1 kHz
(1to 5) kHz
(5 to 10) kHz
220 pA to 2.2 mA
(10 to 20) Hz
(20 to 40) Hz
40 Hz to 1 kHz
(1 to 5) kHz
(5to 10) kHz
(2.2 t0 22) mA
(10 to 20) Hz
(20 to 40) Hz
40 Hz to 1 kHz
(1to 5) kHz
(5 to 10) kHz
(22 to 220) mA
(10 to 20) Hz
(20 to 40) Hz
40 Hz to 1 kHz
(1to 5) kHz
(5 to 10) kHz
220mAto 2.2 A
20 Hz to 1 kHz
(1to 5) kHz
(5 to 10) kHz

0.29 mA/A + 0.020 pA
0.18 mA/A + 0.013 pA
0.14 mA/A + 0.011 pA
0.32 mA/A + 0.015 pA
1.3 mA/A + 0.075 pA

0.29 mA/A + 0.084 pA
0.18 mA/A + 0.064 pA
0.14 mA/A + 0.064 pA
0.23 mA/A + 0.14 pA
1.3 mA/A + 0.75 pA

0.29 mA/A + 0.84 pA
0.18 mA/A + 0.64 pA
0.14 mA/A + 0.64 pA
0.23 mA/A + 0.81 pA
1.3 mA/A + 5.8 uA

0.29 mA/A +9.2 pA
0.18 mA/A + 7.2 A
0.14 mA/A + 6.7 A
0.23 mA/A + 7.2 pA
1.3 mA/A + 13 pA

0.30 mA/A + 0.14 mA
0.52 mA/A + 0.12 mA
8.1 mA/A + 0.20 mA

Multiproduct Calibrator

AC Current Generate !

(2.2t020.5) A
50 Hz to 1 kHz

0.051 % of reading + 1 mA

Multiproduct Calibrator

(1to5)kHz 0.05 % of reading + 5.8 mA
(22to 11) A
AC Current Generate ! 40 Hz to 1 kHz 0.53 mA/A + 0.54 mA Multiproduct C.al.ibrator
(1to5)kHz 1.1 mA/A + 0.67 mA with Amplifier
(5to 10) kHz 4.2 mA/A + 1.0 mA
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Electrical — DC/Low Frequency

Orange, CA

Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

AC Current Generate !

(20 to 1 000) A
(50 to 400) Hz

0.59 % of reading + 0.04 A

Multiproduct Calibrator
w/50 turn coil 5220A

AC Current Measure !

(5to 100) uA
(10 to 20) Hz
(20 to 45) Hz
(45 to 100) Hz
100 Hz to 1 kHz
100 pA to 1 mA
(10 to 20) Hz
(20 to 45) Hz
(45 to 100) Hz
100 Hz to 5 kHz
(1 to 10) mA
(10 to 20) Hz
(20 to 45) Hz
(45 to 100) Hz
100 Hz to 5 kHz
(10 to 100) mA
(10 to 20) Hz
(20 to 45) Hz
(45 to 100) Hz
100 Hz to 5 kHz
1000 mAto1 A
(10 to 20) Hz
(20 to 45) Hz
(45 to 100) Hz
100 Hz to 5 kHz

0.46 % of reading + 0.03 pA
0.17 % of reading + 0.03 pA
0.07 % of reading + 0.03 pA
0.07 % of reading + 0.03 pA

0.5 % of reading + 0.2 pA
0.17 % of reading + 0.2 pA
0.07 % of reading + 0.2 pA
0.04 % of reading + 0.2 pA

0.46 % of reading + 2.3 pA
0.17 % of reading + 2.3 pA
0.069 % of reading + 2.3 pA
0.035 % of reading + 2.3 pA

0.46 % of reading + 23 pA
0.17 % of reading + 23 pA
0.069 % of reading + 23 A
0.035 % of reading + 23 pA

0.46 % of reading + 200 pA
0.18 % of reading + 200 pA
0.09 % of reading + 200 pA
0.12 % of reading + 200 uA

(1to3) A
3 Hzto 5 kHz 0.12 % of reading + 1.5 mA
(5to0 10) Hz 0.23 % of reading + 1.6 mA

Multimeter in synchronous
subsampled mode

AC Current Measure !

(0.001 to 5) A

10 Hz to 5 kHz
(5t020) A

10 Hz to 5 kHz

0.03 % of reading

0.04 % of reading

Current Shunt

Inductance Measure !

12 Hz to 100 kHz 100 uH to 10 H 0.4 mH/H RLC Digibridge
N\,
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Orange, CA

Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

Capacitance — Generate !

(0.33 to 0.49) nF
(0.50 to 1.09) nF
(1.10 to 3.29) nF
(3.30 to 10.9) nF
(11.0 to 32.9) nF

3.3 % of reading
1.4 % of reading
0.73 % of reading
0.51 % of reading
0.54 % of reading

Multiproduct Calibrator

1 kHz (0.01 to 109.9) uF 0.32 % of reading
(110 to 329.9) uF 0.32 % of reading
(329.9 to 1000) pF 0.32 % of reading
(0.33 to 1.09) mF 0.29 % of reading
(1.10 to 3.29) mF 0.37 % of reading
Megsgfec/lct}ae?lceer;ce , 10 pfto 1 mF 0.04 Z/o of read@ng RLC Digibridge, Decade
| Kz 100 pF to 1.1 pF 0.06 % of reading Capacitor
Capacitance — (1, 10, 100, 1 000) pF
Measure/Generate ! 1kHz to SMHz 0.1 % of reading Capacitor Set
Fixed Values 1 kHz 5to 13 MHz 0.4 % of reading
Type B

Electrical Calibration of
Thermocouple Indicators !

(600 to 800) °C
(800 to 1 000) °C
(1 000 to 1 550) °C
(1 550to 1 820) °C
Type C
(0 to 150) °C
(150 to 650) °C
(650 to 1 000) °C
(1 000 to 1 800) °C
(1 800 to 2 316) °C
Type E
(-250 to -100) °C
(-100 to -25) °C
(-25 to 350) °C
(350 to 650) °C
(650 to 1 000) °C
Type J
(-210 to -100) °C
(-100 to -30) °C
(-30 to 150) °C
(150 to 760) °C
(760 to 1 200) °C

0.5°C
0.38 °C
0.34 °C
0.37 °C

0.34 °C
0.29 °C
0.35 °C
0.57 °C
0.95 °C

0.57 °C
0.18 °C
0.16 °C
0.18 °C
0.24 °C

0.31 °C
0.18 °C
0.16 °C
0.19 °C
0.26 °C

Multiproduct Calibrator
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Orange, CA

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Methog, and/or
Equipment
Type K
(-200 to -100) °C 0.37 °C
(-100 to -25) °C 0.2 °C
(-25 to 120) °C 0.18 °C
(120 to 1 000) °C 0.29 °C
(1000to1372)°C 0.45 °C
Type N
(-200 to -100) °C 0.45 °C
(-100 to -25) °C 0.25 °C
(-25 to 120) °C 0.22 °C
(120 to 410) °C 0.2°C
(410 to 1 300) °C 0.31 °C
. . . Type R
Tﬁéﬁfﬁﬁﬁﬁtﬁ?ﬁﬁti&fjl P (0 to 250) °C 0.65 °C Multiproduct Calibrator
p (250 to 400) °C 0.4 °C
(400 to 1 000) °C 0.37 °C
(1000to1767)°C 0.45 °C
Type S
(0 to 250) °C 0.53 °C
(250 to 1 000) °C 0.41 °C
(1 000 to 1 400) °C 0.42 °C
(1400to1767) °C 0.52 °C
Type T
(-250 to -150) °C 0.71 °C
(-150 to 0) °C 0.27 °C
(0 to 120) °C 0.18 °C
(120 to 400) °C 0.16 °C
Cu 427, 10 Q
(-100 to 260) °C 0.3°C
Pt 385, 100 Q
(200 to 0) °C 0.08 °C
(0 to 100) °C 0.08 °C
. . . (100 to 400) °C 0.14 °C
Electrical Calibration of RTD| - 404 1 630 °C 0.18 °C Multiproduct Calibrator
Indicators (630 to 800) °C 0.25 °C
Pt 3926, 100 Q
(-200 to 0) °C 0.05 °C
(0 to 100) °C 0.07 °C
(100 to 400) °C 0.1°C
(400 to 630) °C 0.12 °C
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Orange, CA

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Methog, and/or
Equipment
Pt 3916, 100 Q
(-200 to -190) °C 0.25 °C
(-190 to 0) °C 0.05 °C
(0 to 300) °C 0.08 °C
(300 to 600) °C 0.1 °C
(600 to 630) °C 0.23 °C
Pt 385, 200 Q
(-200 to 100) °C 0.04 °C
(100 to 260) °C 0.05 °C
(260 to 600) °C 0.14 °C
(600 to 630) °C 0.16 °C
Electrical Calibration of RTD|Pt 385, 500 Q . .
Indicators ! (-200 to 100) °C 0.05 °C Multiproduct Calibrator
(100 to 260) °C 0.06 °C
(260 to 600) °C 0.09 °C
(600 to 630) °C 0.11 °C
Pt 385, 1 k Q
(-200 to 0) °C 0.03 °C
(0 to 260) °C 0.05 °C
(260 to 600) °C 0.07 °C
(600 to 630) °C 0.23 °C
PtNi 385, 100 Q
(-80 to 100) °C 0.08 °C
(100 to 260) °C 0.14 °C
Oscilloscopes !
Rise/Fall Time
(10 to 90) % 500 ns to 100 ms 1.6 ps Oscilloscope Calibrator,

Sq Wave 50 Q or 1 MQ
Load impedance —
<10 kHz

40 uVp-p to ImVp-p

1 mVp-p to 5 Vp-p

2.5 % of reading

0.13 % of reading

Active Head and
Multimeter

Oscilloscopes !
Horizontal Deflection

Vertical Deflection

180.1 psto 55's

1 mVp-p to 200 Vp-p

0.4 parts in 10° s

0.05 % of reading

Oscilloscope Calibrator,
Active Head and
Multimeter

100 mHz to 300 MHz
(300 to 500) MHz

2.4 % of reading
3 % of reading

Oscilloscope Calibrator,

; 1
Osg::rll(()iiiﬁ:ll)t;s 550 MHz to 3 GHz 4.1 % of reading Active Head and RF Power
(3 to 26.5) GHz 5.8 % of reading Sensor
(26.5 to 50) GHz 7 % of reading
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Orange, CA

Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

RF Power Sensors Calibration|
Factors 1

Referenced to 1 mW

(9 to 300) kHz
300 kHz to 50 MHz
50 MHz to 5 GHz
(5to 10) GHz
(10 to 18) GHz
(18 to 26.5) GHz
(26 to 27) GHz
(27 to 30) GHz
(30 to 34) GHz
(34 to 40) GHz
(40 to 42) GHz
(42 to 48) GHz
(48 to 50) GHz

1 %
0.94 %
0.55 %
0.57 %
0.6 %
1.6 %
1.9 %
2.0 %
1.9 %

2%
2.6 %
2.9 %
3.4 %

Coaxial Thermistor and
Thermocouple Power
Sensors

Tuned RF Power, Relative
Measure !
150 kHz to 26.5 GHz

(-30 to 20) dB
(-30 to -130) dB

0.21 dB
0.28 dB

Spectrum Analyzer

RF Power Absolute Measure !
100 kHz to 50 GHz

(-70 to -30) dBm
(-30 to 20) dBm

0.64 dB
0.22 dB

Power Meter or Measuring
Receiver with Power
Sensor

RF Power Generate !

(-127 to 13) dBm

10 kHz to 20 MHz

(-110 to 10) dBm

20 MHz to 2 GHz
(2 to 20) GHz
(20 to 40) GHz
(40 to 50) GHz

1.2 dB

1.2dB
1.3dB
1.9 dB
2.8 dB

Signal Generator

Amplitude Modulation
Measure !
50 Hz to 10 kHz
20 Hz to 10 kHz

50 Hz to 10 kHz
20 Hz to 10 kHz

Rate: 150 kHz to 10 MHz
Depth: (5 to 99) %

Rate: 10 MHz to 1.3 GHz
Depth: (5 to 99) %

2.5 % of reading
3.6 % of reading

1.6 % of reading
3.6 % of reading

Measuring Receiver

Amplitude Modulation
Measure !
50 Hz to 50 kHz
20 Hz to 100 kHz

Depth: (5 to 99) %

1.3 GHz to 26.5 GHz

3.6 % Depth
3.2 % Depth

Measuring Receiver with
Power Sensor
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Orange, CA

Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

Amplitude Modulation
Rejection Measure !
150 kHz to 6.6 GHz

(6.6 to 26.5) GHz

Rate: 400 Hz to 1 kHz
Depth.: <50 %

11 Hz
28 Hz

Measuring Receiver

Amplitude Modulation Depth
Accuracy Measure !
150 kHz to 10 MHz
10 MHz to 3 GHz
10 MHz to 3 GHz
(3 to0 26.5) GHz

(3 to 26.5) GHz

Rate: 50 Hz to 10 kHz

Depth: (5 to 99) %

Rate: 50 Hz to 100 kHz

Depth: (20 to 99) %

Rate: 50 Hz to 100 kHz

Depth: (5 to 20) %

Rate: 50 Hz to 100 kHz

Depth: (20 to 99) %

Rate: 50 Hz to 100 kHz

Depth: (5 to 20) %

0.3 % Modulation

0.3 % Modulation

0.4 % Modulation

0.3 % Modulation

0.6 % Modulation

Measuring Receiver

Residuals FM !
Bandwidth:
50 Hz to 3 kHz (rms)

150 kHz to 3 GHz
(3 to 6.6) GHz
(6.6 to 13.2) GHz
(13.2 to 26.5) GHz

1.5 Hz
1.9 Hz
2.7 Hz
3.8 Hz

Measuring Receiver

Amplitude Modulation
Distortion Measure !
150 kHz to 18 GHz
(18 to 26.5) GHz
(18 to 26.5) GHz

(5 to 99) % Depth
(5 to 50) % Depth
(50 to 95) % Depth

0.21 % Depth
0.5 % Depth
0.6 % Depth

Measuring Receiver

Amplitude Modulation
Flatness !
10 MHz to 26.5 GHz

Rate: (9 Hz to 10 kHz)
Depth: (5 to 99) %

0.17 % Depth

Measuring Receiver

Amplitude Modulation
Flatness !
10 MHz to 26.5 GHz

Rate: (9 Hz to 10 kHz)
Depth: (5 to 99) %

0.6 % Modulation

Measuring Receiver

Frequency Modulation
Rejection Measure !
150 kHz to 10 MHz
10 MHz to 26.5 GHz

Rate: 400 HZ to 1 kHz
Dev.: <5 kHz peak
Dev.: < 50 kHz peak

0.21 % Deviation
0.21 % Deviation

Measuring Receiver

Residuals AM ! (rms)

150 kHz to 26.5 GHz

0.17 % of reading

Measuring Receiver
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Orange, CA

Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

Frequency Modulation
Deviation Accuracy
Measure !

250 kHz to 10 MHz
10 MHz to 6.6 GHz

(6.6 to 13.2) GHz

(13.2 to 26.5) GHz

Rate: 20 Hz to 10 kHz
Dev: < 40 kHz

Rate: 50 Hz to 200 kHz
Dev: < 400 kHz

Rate: 50 Hz to 200 kHz
Dev: <400 kHz

Rate: 50 Hz to 200 kHz
Dev: <400 kHz

0.2 % Modulation

0.3 % Modulation

0.4 % Modulation

0.5 % Modulation

Measuring Receiver

Frequency Modulation
Measure !
20 Hz to 100 kHz
50 Hz to 100 kHz

Rate: (1.3 to 26.5 GHz)

7.7 % of reading
1.3 % of reading

Measuring Receiver with
Power Sensor

Harmonic Measurements !

30 Hz to 50 GHz

1.5dB

Spectrum Analyzer

Phase Modulation !
200 Hz to 20 kHz
200 Hz to 20 kHz

Rate: 10 MHz to 1.3 GHz

Rate: (1.3 to 26.5) GHz

3.6 % of reading
4.7 % of reading

Measuring Receiver,
Power Sensor

Distortion — Measure !
(50 to 500) kHz

(010 99.9) dB
20 Hz to 20 kHz
(20 to 100) kHz

1.3dB
2.4 dB

Audio Analyzer

Phase Modulation Measure !

100 kHz to 6.6 GHz

(6.6 to 13.2) GHz

(13.2 to 26.5) GHz

Rate: 20 Hz to 200 kHz
Deviation: > 0.7 Rad
Deviation: > 0.3 Rad

Rate: 20 Hz to 200 kHz
Deviation: > 2 Rad
Deviation: > 0.6 Rad

Rate: 20 Hz to 200 kHz
Deviation: > 4 Rad
Deviation: > 1.2 Rad

0.2 % Modulation
0.3 % Modulation

0.2 % Modulation
0.3 % Modulation

0.2 % Modulation
0.3 % Modulation

Measuring Receiver
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Electrical — RF/Microwave Orange, CA

Expanded Uncertainty of Reference Standard,

i Meth
Parameter/Equipment Range Measurement (+/-) et O.d, and/or
Equipment
L Rate: 50 Hz to 3 kHz
1
Ai\g ORIS]I;ctlonzé\/[;a(s}lge Deviation: > 50 % AM 0.004 Rad Measuring Receiver
Z 10 20. z at 1 kHz Rate
Phase Residuals ! —

(0.1 to 25 000) Rad

Rate: 50 Ha to 3 kHz 0.008 Rad Measuring Receiver

Measure (rms)
100 kHz to 26.5 GHz

(0.1 to 25 000) Rad
Bandwidth: 0.47 % of reading Measuring Receiver
20 Hz to 250kHz

Phase Distortion !
150 kHz to 26.5 GHz

Length — Dimensional Metrology Orange, CA

Expanded Uncertainty of Reference Standard,

Parameter/Equipment Range Measurement (+/-) Mf]:?fhofl’ and/or
quipment
Up to 6 in (300 + 2.4L) pin
. Upto 12 in (360 + 2.4L) pin
1,2
Calipers Up to 24 in (450 + 2.4L) pin Gage Blocks
Up to 48 in (510 + 2.4L) pin
Height Gages ! (0.10 to 48) in (48 pin + 10L) pin Gage Blocks
External Threads, Pitch Universal length
Diameter 2 . . measuring machine and
All English and Metric 60° (0.01 to 4)in (61 +1.27) pin thread wires; three-wire
Threads method, gage blocks
. . Universal length measurin
Internal Threads 2 (0.1to 4) in (66 + 1.2L) pin machine, ggage blocks &
Indicators !
Resolution
20uin (0.1to4) in 14 pin Gage blocks
50uin 30 pin
100uin 74 pin
Micrometers !
Resolution :
100pin (0.1 to 48) in (66 + 10L) pin Gage blocks

50uin (32 + 10L) pin

Cylindrical Plug/Pin Universal Length

) (0.012 to 2.00) in (12+ 0.34L) pin measuring machine, gage
Gages
blocks
Rigid Rules & Tape Measures Up to 72 in 7 300 pin Gage blocks
N2
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Orange, CA

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+-) MethOfi, and/or
Equipment
Gage Blocks 2 Up to 6 in (2.1 4+ 0.5L) pin Universal length measuring

(6into 12) in

(5.9 +1.6L) pin

machine, gage blocks

Cylindrical Rings 2

(0.020 to 1) in

(9 + 0.8L) pin

Universal length measuring

(1 to 14) in (12 + 0.8L) pin machine, gage blocks

Inspection Gages 2 Universal Length
“Riser Block” Measuring Machine,
“Angle Block” Up to 24 in (15 + 1.5L) pin Electric Comparator,
“Straight Edges” Up to 40 in (25 + 1.5L) pin Gauge Block, Granite
“Bar Parallels” Surface Plate, Profile
“Fixtures” Projector, hand tools

Mass and Mass Related Orange, CA
. Reference Standard,
Parameter/Equipment Range L crtainty of Method, and/or

Measurement (+/-)

Equipment

Pressure measuring
equipment and transmitters !

(-15 to -0.5) psi
(0.5 to 300) psi

0.06 % of reading

Pressure Calibrator

Pressure measuring
equipment and transmitters !

(0.02 to 1 000) psia

0.003 3 % of reading or 0.000 4

psi, whichever is greater

Deadweight Tester and
Pressure Calibrator

Pressure measuring
equipment and transmitters !

(0.02 to 12 140) psig

0.007 % of reading

Deadweight Tester and
Pressure Calibrator

Pressure measuring
equipment and transmitters !

(0.001 to 40 000) psig

0.2 % of reading

Digital Pressure Gage

Torque Tools !

(10 to 320) ozf*in
(20 to 250) Ibf-in
(20 to 2 000) Ibf-ft

0.3 % of reading
0.4 % of reading
0.5 % of reading

Torque System

Torque Testers and

(0.01 to 500) Ibf-in

0.005 1 % + 0.000 026 1bf.in

Standard Weights and

Analyzers (50 to 500) Ibf-ft 0.005 2 % of reading Torque Arm
POVA (Piston/Plunger ((% iotgg)) H 11 00'02331 K 11
Operated Volumetric H 0' 061 “1
| (20 to 50) ul . i . .
Apparatus) 50 10 100) ul 0.12 ul Gravimetric Method
Pipettes, Syringes, Dilutors, (50 to 100) p S referenced to ASTM Class
. (100 to 200) pl 0.24 pul
Titrators, (200 to 500) pl 0.59 ul 1 Mass Standard and
Piston/Displacement Burettes (0.5 to 1) mlll 1' ) Pi Balances
(Burets), Dispensers, Liquid : 2' 4 “1
Handlers (I to 5) ml Al
(5to 10) ml 12 pl
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Orange, CA

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Methog, and/or
Equipment
(0.1 to 2) ml 0.29 % of reading
Volumetric Glassware ! (2 to 25) ml 0.12 % of reading

Volumetric Apparatus,

Flasks, Burettes, Volumetric

Dispensers, Cylinders,
Graduated Cylinders,

Beakers, Vials, & Containers

(25 to 50) ml
(50 to 100) ml
(100 to 250) ml
(250 to 500) ml

(500 to 1 000) ml
(1 000 to 2 000) ml

0.1 % of reading
0.08 % of reading
0.06 % of reading
0.04 % of reading
0.03 % of reading
0.03 % of reading

Gravimetric Method
referenced to OIML Class
E1 Mass Standard and
Balances

Up to 500 mg 4 ug
Upto200 g 0.07 mg
Upto1000g 0.8 mg .
Scales and Balances ! Upto5000g 3.9 mg Class £2 weights
Up to 20 kg 4 mg
Up to 100 kg 19 mg
Up to 1 000 1b 0.32 1b Class E2 weights
(1 to 500) mg 0.004 mg
(0.5t01) g 0.004 mg
(1to2) g 0.005 mg
(2QtoS) g 0.007 mg
(5t010) g 0.011 mg
Mass (10t0 20) g 0.011 mg Double Substitution
(20t0 50) g 0.024 mg using Class E2 Weights
(50 to 100) g 0.026 mg
(100 to 200) g 0.04 mg
(200 to 500) g 0.7mg
500 g to 5 kg 3.9 mg
(5 to 50) kg 12 mg
Liquid Flow Measure

Flow Rate — Mass
DNI15 Pipe Size

(300 to 6 000) kg/h

0.11 % of reading

Flow Meter

Gas Flow Meter

(15 to 50 000) sccm

0.31 % of reading

Standard Flow Meter

Force Compression and

. (3 to 100 000) Ibf 0.006 % of reading Load Cell
Tension
N2
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Orange, CA

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Methog, and/or
Equipment
Durometers
(Types A, B, E & O)
Indenter Dimensions
Length Up to 2.5 mm 0.001 6 mm
. Partial Direct Verification
Spring Force Upto 8.5 N 0.05 N Durometer Calibrator,
(Types C, D, DO) Standard Gage Block Set
Indenter Dimensions Up to 2.5 mm 0.001 6 mm
Length
Spring Force Up to 44.5 N 0.26 N
Thermodynamic Orange, CA
Ref
. Expanded Uncertainty of eference Standard,
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
T ture ! Comparison to Platinum
So ergépgﬁerss o (-200 to 660) °C 0.03 °C Resistance Thermometers
u U Probe & Direct Measure
Humidity Measuring (10 to 95) %RH 0.59 %RH Humidity Chamber
quipment
Time and Frequency Orange, CA

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Methog, and/or
Equipment
10 MHz 6 x 102 Hz/Hz GPS Receiver

Frequency — Measure !

0.1 Hz to 225 MHz
100 MHz to 5 GHz

2.3 x 10-!! Hz/Hz
2.3 x 10-'! Hz/Hz

500 MHz to 26.5 GHz

1.4 x 10-!'! Hz/Hz

GPS Receiver, Counter

Frequency — Generate !

0.01 Hz to 10 MHz

5.7 x 10-!'! Hz/Hz

10 MHz to 50.0 GHz

1.1 x 10-!'! Hz/Hz

GPS Receiver, Signal
Generator

Photo Tachometer !

(0 to 100 000) rpm

0.001 6 rpm + 0.000 17 % of reading

Signal Generator with

Lamp
Return to Site listing (top) Go to Notes (bottom)
o\,
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Services performed at satellite laboratory

Micro Precision Calibration, Inc.
7877 SW Cirrus Drive, Bldg. 25
Beaverton, OR 97008

Norma Vazquez

530-268-1860

norma.vazquez@microprecision.com

CALIBRATION

Beaverton, OR

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Mf]:?fhofl’ and/or
quipment
10 uS/cm 0.56 uS/cm
100 uS/cm 2.3 uS/cm
.. 1000 pS/cm 6.7 uS/cm Standard
Conductivity Meters ' 1413 uS/cm 8.1 uS/cm Conductivity Solutions
10 000 uS/cm 62 uS/cm
100 000 puS/cm 590 puS/cm
pH Meters 4 (4, 7, 10) pH 0.014 pH Standard pH Solutions
Electrical — DC/Low Frequency Beaverton, OR
. Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range Method, and/or
Measurement (+/-) Equi
quipment
(0 to 220) mV 8 uV/V+2uv
220mV to 2.2V S5uv/ivV+3uv
| 22to 1)V 4 pV/V+5uV . :
DC Voltage Generate (11t022) V 4 VIV + 8 v Multiproduct Calibrator
(22 t0 220) V 5uV/V+62uV
(220 to 1 100) V 7 uV/V + 470 pv
I{UAY 1.2 uv/v
1
be \;Qlta(gii/Gf nerate 1.018 V 1.6 uV/V DC Reference Standard
txed Values 1.0V 1.6 uV/V
(0 to 100) mV 11 uV/V +6uvV
100mVtolV 10 uV/V +2 uvV
(l1to10) V 10 pV/V + 2 uv Multimeter
DC Voltage Measure ! (10 to 100) V 12 pV/IV +2 v
(100 to 1 000) V 12 uV/V +6 uv
(0.1 to 10) kV 0.35mV/V+0.58V .
(10 to 100) kV 0.58 mV/V +0.67 V High Voltage Meter
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Beaverton, OR

Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

DC Current Generate !

(0 to 220) pA
220 pA to 2.2 mA
(2.2 to 22) mA
(22 to 220) mA
220mAto 2.2 A

40 pA/A + 6 nA
35 uA/A + 7 nA
35 uA/A + 40 nA
47 uA/A + 0.7 pA
98 uA/A + 12 pA

Multiproduct Calibrator

(E (l)llt?o-(l)i;) [f 1.7 mA/A Multiproduct Calibrator
(2t020) A 0.15 % of reading + 1 mA Multiproduct Calibrator

(11to 16.5) A
(16.5 to 110) A
(110 to 550) A

4.9 mA/A + 58 mA
12 mA/A + 59 mA
24 mA/A + 63 mA

Multiproduct Calibrator
5220A w/50 turn coil

1 pA to 100 nA
100 nA to 1 pA

36 LA/A + 50 pA
25 pA/A + 50 pA

Resistance Generate !
Fixed Points

(10 to 100) MQ
100 MQ to 1 GQ

0.1 % of reading
0.2 % of reading

(1 to 10) pA 25 pA/A +0.12 pA

(10 to 100) pA 25 pA/A + 1 nA .

e 1 (0.1 to 1) mA 25 LA/A + 7 nA Multimeter
DC Current Measure (1 to 10) mA 25 pA/A + 68 nA
(10 to 100) mA 41 pA/A + 0.7 pA
100mAtol A 0.13 mA/A + 14 uA
Multimeter with Current

(1 to 100) A 12 mA Shunt

(1 to 10) MQ 0.03 % of reading

Standard Resistors

(1to 10) GQ 0.5 % of reading
10 GQ to 1 TQ 1 % of reading
0Q 50 uQ
1Q 96 nQ
1.9Q 190 pQ
10 Q 240 pQ
19 Q 460 uQ
Resistance Generate ! 100 Q 1.3 m@ . .
Fixed Points 190 Q 2.4 mQ Multiproduct Calibrator
1 kQ 11 mQ
1.9 kQ 21 mQ
10 kQ 110 mQ
19 kQ 210 mQ
100 kQ 1.3Q
190 kQ 2.5Q
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Expanded Uncertainty of

Reference Standard,

Resistance Measure !

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

13 pQ/Q + 68 mQ
18 pYQ+5Q
61 pQ/Q + 140 Q
580 pQY/Q + 2 kQ
5.8 mQ/Q + 14 kQ

Parameter/Equipment Range Measurement (+/-) Methog, and/or
Equipment
1 MQ 22 Q
Resistance Generate ! 1.9 MQ o © . .
Fixed Points 10 MQ 440 Q Multiproduct Calibrator
19 MQ 1.1 kQ
100 MQ 11 kQ
(0 to 10) Q 18 pQYQ + 68 uQ
(10 to 100) Q 15 pQ/Q + 0.7 mQ
100 Q to 1 kQ 13 pY/Q + 0.7 mQ
(1 to 10) kQ 13 pQ/Q + 7 mQ

Multimeter

AC Voltage Generate !

(0.2 to 2.2) 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
(2.2 t0 22) 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

240 pV/V + 4 nv
90 uV/vV + 4 uv
80 uV/V + 4 uv
200 pV/V + 4 nv
500 pV/V + 5 uv
1.1 mV/V + 10 uV
1.4 mV/V + 20 uVv
2.7 mV/V + 20 uV

240 uV/V + 4 v
90 uV/V +4 uv
80 uV/V +4 uv
200 uV/V +4 uv
500 uV/V +5uvV
1.1 mV/V + 10 uV
1.4 mV/V + 20 uV
2.7 mV/V + 20 uV

Multiproduct Calibrator
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Mcggz?l; I:lllelgior
(22 to 220) mV
(10 to 20) Hz 240 pV/V + 12 pv
(20 to 40) Hz 90 uV/vV + 8 uv
40 Hz to 20 kHz 80 uV/V + 8 uv
(20 to 50) kHz 210 uV/V + 10 uVv
(50 to 100) kHz 460 uV/V + 22 uv
(100 to 300) kHz 0.9 mV/V + 26 pV
(300 to 500) kHz 1.4 mV/V + 30 uV
500 kHz to 1 MHz 2.7 mV/V + 48 uV
(220 mV t0 2.2 V)
(10 to 20) Hz 300 pV/V + 53 uv
(20 to 40) Hz 100 uV/V + 23 uv
40 Hz to 20 kHz 46 uV/V +9 uv
(20 to 50) kHz 83 uV/V + 12 uv
(50 to 100) kHz 120 pV/V + 33 uv
(100 to 300) kHz 500 uV/V + 95 uv
(300 to 500) kHz 1 mV/V + 240 uV
500 kHz to 1 MHz 1.7 mV/V + 460 pV
(22t022) V
AC Voltage Generate ! (10 to 20) Hz 300 uV/V + 530 uv Multiproduct Calibrator

(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
(220 to 1 100) V
(15 to 50) Hz
50 Hz to 1 kHz

100 pV/V + 180 pV
46 uV/V + 61 uv
83 uV/V + 120 uVv
110 pV/V + 240 pv
390 uV/V + 790 uv
I mV/V+23mV
1.5 mV/V + 3.6 mV

300 uV/V + 5.3 mV
100 uV/V + 1.8 mV
52 uV/V + 0.7 mV
87 uV/V + 1.1 mV
150 uV/V + 3 mV
1 mV/V+16 mV
4.5 mV/V + 40 mV
8 mV/V + 80 mV

350 uV/V + 16 mV
70 uV/V + 3.5 mV
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Methog, and/or
Equipment
(1to 10) mV
(1 to 40) Hz 350 uV/V + 7.7 uV
40 Hz to 1 kHz 240 uV/V + 7 uvV
(1 to 20) kHz 350 uV/V + 7 uV
(20 to 50) kHz 1.2 mV/V +7uVvV
(50 to 100) kHz 5.8 mV/V + 7 uV
(100 to 300) kHz 46 mV/V + 7.3 uV
(10 to 100) mV
(1to 40) Hz 88 uV/vV +4.6 uv
40 Hz to 1 kHz 88 uVv/vV +2.3uv
(1 to 20) kHz 170 wV/V + 2.3 uV
(20 to 50) kHz 350 uV/V + 2.3 uv
(50 to 100) kHz 920 uV/V + 2.3 uV
(100 to 300) kHz 3.5 mV/V + 12 uV
300 kHz to 1 MHz 12 mV/V + 12 uV
(1 to 2) MHz 18 mV/V + 12 pV
100 mV to 10 V
(1 to 40) Hz 88 WV/V + 460 pV
40 Hz to 1 kHz 88 uVv/v + 230 pv Multimeter i h
AC Voltage Measure ! (1 to 20) kHz 160 wV/V + 230 pV wiimeter 1n synchronous

(20 to 50) kHz
(50 to 100) kHz
(100 to 300) kHz
300 kHz to 1 MHz
(1 to 2) MHz
(10 to 100) V
(1 to 40) Hz
40 Hz to 1 kHz
1 kHz to 20 kHz
(20 to 50) kHz
(50 to 100) kHz
(100 to 300) kHz
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

350 uV/V + 230 uv
920 uV/V + 230 uVv
3.5mV/V+1.2mV
12 mV/V + 1.2 mV
18 mV/V + 1.2 mV

230 pV/V + 4.6 mV
230 pV/V + 2.3 mV
230 uV/V + 2.3 mV
410 uV/V + 2.3 mV
1.4 mV/V+ 2.3 mV
4.6 mV/V + 12 mV
18 mV/V + 12 mV

460 uV/V + 47 mV
460 uV/V + 24 mV
690 uV/V + 24 mV
1.4 mV/V + 24 mV
3.5 mV/V + 24 mV

sub-sampled mode
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Methog, and/or
Equipment
Upto 1 kV
(50 to 60) Hz 1.2mV/V+09V
100 Hz 12mV/V+1V
400 Hz 4.7 mV/V +0.62 V .
1
AC Voltage Measure (1 to 10) KV High Voltage Meter

(50 to 60) Hz
(10 to 75) kV
(50 to 60) Hz

1.2 mV/V +0.58 V

1.2mV/V+09V

AC Current Generate !

(10 to 220) nA
(10 to 20) Hz
(20 to 40) Hz
40 Hz to 1 kHz
(1 to 5) kHz
(5 to 10) kHz
220 pA to 2.2 mA
(10 to 20) Hz
(20 to 40) Hz
40 Hz to 1 kHz
(1to 5) kHz
(5 to 10) kHz
(2.2 to 22) mA
(10 to 20) Hz
(20 to 40) Hz
40 Hz to 1 kHz
(1to 5) kHz
(5 to 10) kHz
(22 to 220) mA
(10 to 20) Hz
(20 to 40) Hz
40 Hz to 1 kHz
(1to 5) kHz
(5 to 10) kHz
220mA to 2.2 A
20 Hz to 1 kHz
(1to 5) kHz
(5 to 10) kHz

250 pA/A + 16 nA
160 uA/A + 10 nA
120 nA/A + 8 nA
280 nA/A + 12 nA
1.1 mA/A + 65 nA

250 pA/A + 40 nA
160 uA/A + 35 nA
120 pA/A + 35 nA
200 uA/A + 110 nA
1.1 mA/A + 650 nA

250 pA/A + 400 nA
160 pA/A + 350 nA
120 pA/A + 350 nA
200 pA/A + 550 nA
1.1 mA/A + 5 pA

250 uA/A + 4 pA
160 pA/A + 4 pA
120 nA/A + 3 pA
200 pA/A + 4 pA
1.1 mA/A + 10 pA

260 HA/A + 35 pA
450 pA/A + 80 pA
7 mA/A + 160 pA

Multiproduct Calibrator

(2.2 t0 20.5) A

AC Current Generate ! 50 Hz to 1 kHz 0.051 % of reading + 1 mA Trarﬁ(r:gnlcihé(:rance
(1 to 5) kHz 0.05 % of reading + 5.8 mA P
SN2
i i ¢ SN
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Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

AC Current Generate !

(11 to 1000) A
(45 to 65) Hz
(65 to 500) Hz

500 Hz to 1 kHz

13 mA/A+0.13 A
42 mA/A +0.15 A
233 mA/A+0.18 A

Multiproduct Calibrator
w/50 turn coil

AC Current Measure !

(0 to 100) uA
(10 to 20) Hz
(20 to 45) Hz
(45 to 100) Hz
100 Hz to 5 kHz
100 pA to 1 mA
(10 to 20) Hz
(20 to 45) Hz
(45 to 100) Hz
100 Hz to 5 kHz
(5 to 20) kHz
(20 to 50) kHz
(50 to 100) kHz
(1 to 10) mA
(10 to 20) Hz
(20 to 45) Hz
(45 to 100) Hz
100 Hz to 5 kHz
(5 to 20) kHz
(20 to 50) kHz
(50 to 100) kHz
(10 to 100) mA
(10 to 20) Hz
(20 to 45) Hz
(45 to 100) Hz
100 Hz to 5 kHz
(5 to 20) kHz
(20 to 50) kHz
(50 to 100) kHz
100mAtol A
(10 to 20) Hz
(20 to 45) Hz
(45 to 100) Hz
100 Hz to 5) kHz
(5 to 20) kHz
(20 to 50) kHz

4.6 mA/A + 0.035 pA
1.7 mA/A + 0.035 pA
0.7 mA/A + 0.035 pA
0.7 mA/A + 0.035 pA

4.6 mA/A + 0.23 pA
1.7 mA/A + 0.23 pA
0.7 mA/A + 0.23 pA
0.4 mA/A +0.23 pA
0.7 mA/A + 0.23 pA
4.6 mA/A + 0.46 nA
6.4 mA/A + 1.7 pA

4.6 mA/A + 2.3 uA
1.7 mA/A + 2.3 uA
0.7 mA/A + 2.3 pA
0.4 mA/A + 2.3 pA
0.7 mA/A + 2.3 pA
4.6 mA/A + 4.6 pA
6.4 mA/A + 17 pA

4.6 mA/A + 23 pA
1.7 mA/A + 23 pA
0.7 mA/A + 23 pA
0.4 mA/A + 23 pA
0.7 mA/A + 23 pA
4.6 mA/A + 46 pA
6.4 mA/A + 0.17 mA

4.6 mA/A + 0.23 mA
1.8 mA/A + 0.23 mA
0.9 mA/A + 0.23 mA
1.2 mA/A + 0.23 mA
3.5 mA/A + 0.23 mA
12 mA/A + 0.46 mA

Multimeter in synchronous
sub-sampled mode
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Parameter/Equipment

Range

Expanded Uncertainty of

Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

AC Current Measure!

(0.001 to 100) A
45 Hz to 5 kHz

3.2 mA

Shunt with Multimeter

Capacitance — Source !
50 Hz to 1 kHz

(0.19 to 0.5) nF
(0.5to 1.1) nF
(1.1 to 3.3) nF
(3.3to 11) nF
(11 to 33) nF
(33 to 110) nF
(110 to 330) nF
(0.33 to 1.1) uF
(1.1 to 3.3) uF
(3.3to 11) uF
(11 to 33) uF
(33 to 110) uF
(110 to 330) uF
(0.33 to 1.1) mF

3.9 mF/F + 7.8 pF
3.9 mF/F + 7.8 pF
3.9 mF/F + 7.8 pF
3.9 mF/F + 7.8 pF
1.9 mF/F + 78 pF
1.9 mF/F + 78 pF
1.9 mF/F + 233 pF
1.9 mF/F + 0.78 nF
2.7 mF/F + 2.3 nF
2.7 mF/F + 7.8 nF
3.1 mF/F + 23 nF
3.9 mF/F + 78 nF
5.4 mF/F + 233 nF
7.8 mF/F + 0.26 uF

Multiproduct Calibrator

Electrical Calibration of
Thermocouple Indicators !

Type E
(-250 to -100) °C
(-100 to -25) °C
(-25 to 350) °C
(350 to 650) °C
(650 to 1 000) °C
Type J
(-210 to -100) °C
(-100 to -30) °C
(-30 to 150) °C
(150 to 760) °C
(760 to 1 200) °C
Type K
(-200 to -100) °C
(-100 to -25) °C
(-25to 120) °C
(120 to 1 000) °C
(1000 to 1372)°C
Type L
(-200 to -100) °C
(-100 to 800) °C
(800 to 900) °C

0.4 °C
0.17 °C
0.16 °C
0.17 °C
0.2 °C

0.24 °C
0.17 °C
0.16 °C
0.18 °C
0.21 °C

0.28 °C
0.18 °C
0.17 °C
0.23 °C
0.33 °C

0.31 °C
0.23 °C
0.18 °C

Multiproduct Calibrator
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Methog, and/or
Equipment
Type N
(-200 to -100) °C 0.33 °C
(-100 to -25) °C 0.21 °C
(-25 to 120) °C 0.19 °C
(120 to 410) °C 0.18 °C
(410 to 1 300) °C 0.24 °C
Type R
(0 to 250) °C 0.46 °C
(250 to 400 °C 0.29 °C
(400 to 1 000) °C 0.28 °C
(1000 to1767)°C 0.33 °C
Type B
(600 to 800) °C 0.50 °C
(800 to 1 000) °C 0.38 °C
(1 000 to 1 550) °C 0.34 °C
(1550 to 1 820) °C 0.37 °C
. o Type C
Tﬁif;ﬁgggtclzhlﬁtég;fsﬂ (0 to 150) °C 0.34 °C Multiproduct Calibrator
P (150 to 650) °C 0.29 °C
(650 to 1 000) °C 0.35°C
(1 000 to 1 800) °C 0.57 °C
(1 800 to 2 316) °C 0.95 °C
Type S
(0 to 250) °C 0.38 °C
(250 to 1 000) °C 0.3 °C
(1000 to 1 400) °C 0.31°C
(1400 to 1 767) °C 0.37 °C
Type T
(-250 to -150) °C 0.5°C
(-150 to 0) °C 0.22 °C
(0 to 120) °C 0.17 °C
(120 to 400) °C 0.16 °C
Type U
(-200 to 0) °C 0.45 °C
(0 to 600) °C 0.24 °C
Cu 427,10 Q
(-100 to 260) °C 0.23 °C
Electrical Calibration of RTD|PtNi 385, 120 Q (Ni120) . .
Indicators ! (-80 to 0) °C 0.062 °C Multiproduct Calibrator
(0 to 100) °C 0.062 °C
(100 to 260) °C 0.11 °C
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. Reference Standard,
. Expanded Uncertainty of
Parameter/Equipment Range M Method, and/or
easurement (+/-) .
Equipment
Pt 385, 100 Q
(-200 to -80) °C 0.039 °C
(-80 to 0) °C 0.039 °C
(0 to 100) °C 0.054 °C
(100 to 300) °C 0.07 °C
(300 to 400) °C 0.078 °C
(400 to 630) °C 0.093 °C
(630 to 800) °C 0.18 °C
Pt 3926, 100 Q
(-200 to -80) °C 0.039 °C
(-80 to 0) °C 0.039 °C
(0 to 100) °C 0.054 °C
(100 to 300) °C 0.07 °C
(300 to 400) °C 0.078 °C
(400 to 630) °C 0.093 °C
Pt 3916, 100 Q
Electrical Calibration of RTD (-200 to -190) °C 0.19 °C . .
Indicators ! (-190 to -80) °C 0.031 °C Multiproduct Calibrator
(-80 to 0) °C 0.039 °C
(0 to 100) °C 0.047 °C
(100 to 260) °C 0.054 °C
(260 to 300) °C 0.062 °C
(300 to 400) °C 0.07 °C
(400 to 600) °C 0.078 °C
(600 to 630) °C 0.18 °C
Pt 385, 200 Q
(-200 to -80) °C 0.031 °C
(-80 to 0) °C 0.031 °C
(0 to 100) °C 0.031 °C
(100 to 260) °C 0.039 °C
(260 to 300) °C 0.093 °C
(300 to 400) °C 0.1 °C
(400 to 600) °C 0.11 °C
(600 to 630) °C 0.12 °C
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Methog, and/or
Equipment
Pt 385, 500 Q

(-200 to -80) °C 0.031 °C

(-80 to 0) °C 0.039 °C

(0 to 100) °C 0.039 °C
(100 to 260) °C 0.047 °C
(260 to 300) °C 0.062 °C
(300 to 400) °C 0.062 °C
(400 to 600) °C 0.07 °C

ElectrlcalI r(}?(;lé;){s;c;olrl of RTD o 382?010 ktgog 630) °C 0.085 °C Multiproduct Calibrator

(-200 to -80) °C 0.023 °C

(-80 to 0) °C 0.023 °C

(0 to 100) °C 0.031 °C
(100 to 260) °C 0.039 °C
(260 to 300) °C 0.047 °C
(300 to 400) °C 0.054 °C
(400 to 600) °C 0.054 °C
(600 to 630) °C 0.18 °C

Magnetic Flux Density —
Measure

(790 to 18 300) G

0.024 % of reading

Gauss Meter

Oscilloscopes 12
Level Sine Amp
50 kHz ref.

Level Sine Flatness

relative to 50 kHz reference

Square Wave
1 MQ, 100 Hz
50 Q, 1 kHz

Time Marker Output?

5 mVp-p to5 Vp-p

S5mVto55V
50 kHz to 100 MHz
(100 to 300) MHz
(300 to 600) MHz

1 mVp-p to £ 130 Vp-p
+ 1 mVp-p to 6.6 Vp-p

2 ns to 20 ms

2 % of reading + 300 pV

3.5 % of reading + 300 pV
4 % of reading + 300 pV
6 % of reading + 300 uV

0.1 % of reading + 40 uV
0.25 % of reading + 40 uVv

(25 + 1 000¢) parts in 10°

Into 50 Q S50msto5s 25 parts in 10° of reading
Pulse Rise Time
0.5 Vp-p, 1 Vp-p 10 MHz 100 ps
1 Vp-p 1 MHz 100 ps

Multiproduct Calibrator
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Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

RF Absolute Power —
Measure !

9 kHz to 6 GHz 0.19 dB
(6 to 14) GHz 0.23 dB .
0BG | o 026 por M Mg
18 to 26.5) GHz 0.3 dB ’ ?

E26.5 o 33; GHz 0.37 dB Spectrum Analyzer
(33 to 40) GHz 0.37 dB

(40 to 45) GHz 0.53 dB

(45 to 50) GHz 0.54 dB

RF Tuned Power - Measure !
100 kHz to 2.6 GHz 0.2 dB

conoo | e I
(10 to 18) GHz 0.29 dB

(18 to 26.5) GHz 0.36 dB

Amplitude Modulation —
Measure !
AM Depth Accuracy
100 kHz to 10 MHz
(Rate: 50 Hz to 10 kHz)

10 MHz to 3 GHz
(Rate: 50 Hz to 100 kHz)

(3 to0 26.5) GHz
(Rate: 50 Hz to 100 kHz)
Flatness
10 MHz to 3 GHz
(Rate: 90 Hz to 10 kHz)

(3 to 26.5) GHz
(Rate: 90 Hz to 10 kHz)

Depth: (5 to 99) %

Depth: (20 to 99) %
Depth: (5 to 20) %

Depth: (20 to 99) %
Depth: (5 to 20) %

Depth: (5 to 99) %

Depth: (5 to 99) %

0.91 % of reading

0.61 % of reading
3 % of reading

1.8 % of reading
5.5 % of reading

0.37 % of reading

0.49 % of reading

Measuring Receiver
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Methog, and/or
Equipment
Amplitude Modulation —
Measure !
FM Rejection (50 Hz to 3 kHZ
BW)

250 kHz to 10 MHz
(Rate: 400 Hz or 1 kHz)

10 MHz to 26.5 GHz
(Rate: 400 Hz or 1 kHz)
Residual AM
250 kHz to 26.5 GHz

Depths: < 50%
Deviations: < 5 kHz

Depths: < 50%
Deviations: < 50 kHz

(50 Hz to 3 kHz BW)

0.17 % Depth

0.44 % Depth

0.012 % (rms)

Measuring Receiver

Frequency Modulation —
Measure !
FM Deviation Accuracy
250 kHz to 26.5 GHz
(Rate: 20 Hz to 200 kHz)
AM Rejection (50 Hz to 3
kHz BW)

Deviations:
200 Hz to 400 kHz

1.3 % of reading

Measuring Receiver

150 kHz to 6.6 GHz AM Depths: < 50% 13 Hz
(6.6 to 13.2) GHz (Rate: 400 Hz or 1 kHz) 25 Hz
(13.2 to 26.5) GHz 49 Hz
Frequency Modulation —
Measure !
ReSidl%% ﬁllq\/i t0 6.6 GHz 1.9 Hz Measuring Receiver
(6.6 to 13.2) GHz (50 Hz to 3 kHz Fgg 3.7 Hz
(13.2 to 26.5) GHz 7.4 Hz

Phase Modulation —
Measure !
PM Deviation Accuracy
100 kHz to 6.6 GHz

(6.6 to 13.2) GHz

Deviations: > 0.7 rad
Deviations: > 0.3 rad
Deviations: > 0.7 rad
Deviations: > 0.3 rad

1.3 % of reading
3.7 % of reading
1.3 % of reading
3.7 % of reading

Measuring Receiver, Power

Deviations: > 0.7 rad 1.3 % of reading Sensor
(13.2 to 26.5) GHz Deviations: > 0.3 rad 3.7 % of reading
AM Rejection (50 Hz to 3 AM Depths: < 50%
kHz BW) (Rate: 1 kHz) 0.000 58 rad
100 kHz to 26.5 GHz
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Beaverton, OR

Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

Phase Modulation —
Measure !

Residual AM 0.002 1 rad Measuring Receiver, Power

100 kHz to 6.6 GHz 50 Hz to 3 kHz BW 0.004 1 rad Sensor

(6.6 to 13.2) GHz 0.008 1 rad

(13.2 to 26.5) GHz

Distortion — Measure !
20 Hz to 20 kHz 80 kHz BW: -80 dB 0.15 dB Audio Analyzer
20 Hz to 50 kHz 500 kHz BW: -70 dB 0.17 dB
(50 to 100) kHz 500 kHz BW: -65 dB 0.17 dB
Harmonic Measurements ! 30 Hz to 50 GHz 1 dB Spectrum Analyzer

Length — Dimensional Metrology

Beaverton, OR

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) MethoTl, and/or
Equipment
Calipers ' Up to 48 in (290 + 8.8L) pin Gage Blocks
Height Gages ! Up to 48 in (29 + 2.3L) pin Gage Blocks
, Uptolin (7.4 + 8.8L) pin Gage blocks, Optical
12 . ’
Micrometers (1 to 48) in (20 + 13L) pin Parallels
Micrometer Standards / . . Supermicrometer®,
Setting Rod 2 Upto 10n (23 + 1L) pin Gage blocks
Indicators '~
Dial Gauge, (0.000 1 to 4) in (2.6 + 2.8L) pin Gage BSlth(;llii i‘l’\f/i‘sparator
Dial Test Indicator, LVDTs ’
Length Measuring Systems !
(Lab Master, Length
Measuring Machine, Block
Comparator, etc.)
Linearity| Upto 4 in (2.3 + 1L) pin Standard Gage Blocks
Force] Up to 48 ozf 0.12 % of reading + 0.015 ozf Standard Load Cell
Thread Plug Gages Supermicrometer®,
Major Diameter (0.04 to 10) in (25 + 1.3L) pin Gage blocks, Master Plug,
Simple Pitch Diameter (0.04 to 10) in (59 + 2.3L) pin Thread Measuring Wires
Cylindrical Plug/Pin . . Supermicrometer®,
Gages 2 Upto4in 25 pin Gage blocks
Version 052 Issued: April 26, 2024 www.anab.org Am i%%
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Length — Dimensional Metrology

Beaverton, OR

Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

Cylindrical Ring Gages

(0.04 to 10) in

(64 + 3.6L) pin

Universal Measuring
Machine, Gage blocks

Thread Ring Gages

(Repeat Reading)

. < . . Universal Measuring
Minor Diameter (0.1 to 6) in (60 + 2.8L) pin .

Simple Pitch Diameter (0.1 to 6) in (64 + 4L) pin Machine, Gage blocks,
Rigid Rules & Tape Measures Upto 72 in 0.007 3 in Gage blocks
Optical Comparators / Vision

Systems and Measuring Up to 12 in . Glass scales and gage

Microscope ' P 200 pin blocks
X, Y, Z Axis
Surface Plates !
Local Area Flatness Only Up to 0.001 in 19 pin Repeat-o-Meter

(100 to 1 000) psi
(1000 to 10 000) psi

0.01 to 6 in (4.6 + 0.5L) pin Gage blocks, Gage Block
_ 2
Gage Block — Length (6 to 12) in (5.2 + 1.5L) pin Comparator
Mass and Mass Related Beaverton, OR
. Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range Method, and/or
Measurement (+/-) Equi
quipment
(-14.5 to 0) psi 0.065 % of Reading + 0.000 1 psi
Pressure | (0 to 100) psi 0.034 % of Reading + 0.000 1 psi Fluke pressure

0.034 % of Reading
0.057 % of Reading

calibration system

Torque Tools !

(10 to 100) Ibf-in
(10 to 100) Ibf-ft
(100 to 1 000) Ibf-ft

0.12 % of reading + 0.013 Ibf-in
0.12 % of reading + 0.013 Ibf"ft

0.13 % of reading

Torque System
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Mass and Mass Related

Beaverton, OR

E . Reference Standard,
. xpanded Uncertainty of
Parameter/Equipment Range M Method, and/or
easurement (+/-) .
Equipment
(1 to 500) mg 4 ug
500mgtolg 4 ug
(l1to2) g 9 ug
(2to5) g 13 ug
(5t0o10) g 16 ng
(10t0 20) g 21 nug
Mass (20 to 50) g 49 pg Standard Weight and
(50 to 100) g 75 ug Electronic Balance
(100 to 200) g 140 pg
(200 to 500) g 180 ng
500 g to 5 kg 0.42 mg
(5to 10) kg 12 mg
(10 to 20) kg 20 mg
(20 to 31) kg 36 mg
(1 to 2 000) mg 2.6 ug
(2000 to 20) g 20 ng
(20 to 200) g 0.04 mg
(200 to 1 000) g 0.8 mg Verification with weights
(1 000 to 5 000) g 2 mg
(5 to 20) kg 4 mg
Scales and Balances ! (Z%tot 1010%bkg 0 01090?;’) b
. pto .
(Platform & Spring) (1 to 2) Ib 0.000 14 Ib
(2to5)1b 0.000 27 1b
((150t?0 150 8)13) OOO(;) é) 2977 li;b Verification with weights
(50 to 100) Ib 0.01 Ib
(100 to 200) Ib 0.014 1b
(200 to 300) Ib 0.018 Ib

Photometry and Radiometry

Beaverton, OR

Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

(1310, 1550) nm

Optical Power Sensor

; _ 1
Optical Power — Measure (460 to 10) dBm 0.16 dB
Optical Power Sensor,
Optical Power — Source ! (13 1(2’_ 61 05 f(()))l 8;n dBm 0.16 dB Attenuator and Laser
) Source
N2
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Thermodynamic Beaverton, OR
. Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range Measurement (+/-) Method, and/or
Equipment
Temperature ! (-200 to 660) °C 0.04 °C Thermometer, PRT
Humidity — Measuring (10 to 90) %RH 0.9%RH Humidity Chamber,

Equipment !

Humidity Indicator

Time and Frequency

Beaverton, OR

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) MethoTl, and/or
Equipment
Frequency — Source ! 10 MHz 6.2 x 1012 Hz/Hz GPS Receiver

Frequency — Source !

0.01 Hz to 40 GHz 6.3 x 10-12 Hz/Hz

GPS Receiver, Signal
Generator

Frequency — Measure !

1 Hz to 26.5 GHz 6.3 x 10-1° Hz/Hz

GPS Receiver, Counter

Photo Tachometer !

(0 to 100 000) rpm  |0.000 6 % of reading + 0.000 58 rpm

Signal Generator with

Lamp
Return to Site listing (top) Go to Notes (bottom)
SN2
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Services performed at satellite laboratory

Micro Precision Calibration, Inc.
9831 S 51st Street, Suite C-108
Phoenix, AZ 85044
Norma Vazquez 530-268-1860

norma.vazquez@microprecision.com

CALIBRATION

Chemical Quantities

Phoenix, AZ

. Reference Standard,
. Expanded Uncertainty of
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment

100 uS/cm 2.3 uS/cm .

Conductivity Meters '8 1 000 puS/cm 6.7 uS/cm Standa;c(i)ligr(l)(rilléctlwty
10 000 uS/cm 62 uS/cm

pH Meters '8 (4,7, 10) pH 0.012 pH Standard pH Solutions

Electrical — DC/Low Frequency

Phoenix, AZ

. Reference Standard,
. Expanded Uncertainty of
Parameter/Equipment Range Method, and/or
Measurement (+/-) Equi
quipment
(0 to 220) mV 7.5 uV/V + 0.4 pv
220 mV to 2.2V 5uV/V+0.7uV
DC Voltage — Source ! ((2112 tt(()) 2121)) \\; 33'.55“ ;(;X/tzfﬁlv Multi-Function Calibrator
(22t0220) V 5uV/V+40 uv
(220 to 1 100) V 6.5 uV/V+0.4 mV
(0 to 100) mV 6 uV/V +0.31 uv
100 mV to 1V 4 uV/V +0.31 pv
DC Voltage — Measure ! (1to10) V 4 uwvV/V+0.51 uv Multimeter
(10 to 100) V 6 uV/V +30 uv
(100 to 1 000) V 6 uV/V+ 100 pv
DC Voltage — Measure ! (1to 10) kV 0.31 mV/V +0.065 V .
High Voltage (10 to 70) kV 0.44 mMV/V + 0.2 V High Voltage Meter
(0 to 220) pA 40 uA/A + 6 nA
220 pA to 2.2 mA 35 uA/A + 7 nA
DC Current — Source ! (2.2 to 22) mA 35 nA/A + 40 nA Multi-Function Calibrator
(22 to 220) mA 45 uA/A + 0.7 pA
220mA to 2.2 A 80 uA/A + 12 uA
DC Current — Source ! 2210 11) A 0.36 mA/A + 048 ma | Multi-Function Calibrator
with Amplifier
Version 052 Issued: April 26, 2024 www.anab.org Am ij%l%
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Phoenix, AZ

Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

DC Current — Source !

(11 to 20.5) A

775 nA/A + 590 pA

Multi-Product Calibrator

DC Current — Source !

(10 to 16.5) A
(16.5 to 150) A
(150 to 1 025) A

2.8 mA/A + 3.0 mA
2.8 mA/A + 25 mA
3 mA/A + 90 mA

Multi-Function Calibrator
with 50 turn Coil

DC Current — Measure !

(0 to 100) nA
100 nA to 1 pA
(1to 10) pA
(10 to 100) pA
(0.1 to 1) mA
(1 to 10) mA
(10 to 100) mA
100 mAtol A

30 uA/A + 40 pA
20 pA/A + 40 pA
20 nA/A +0.10 nA
20 pA/A + 0.8 nA
20 pA/A + 5 nA
20 pA/A + 50 nA
35 pA/A + 0.5 pA
0.11 mA/A + 10 pA

Multimeter

DC Current — Measure !

(0.03 to 20) A
(20 to 1 000) A

0.2 mA/A
2.9 mA/A + 14 mA

Multimeter with Shunt

Resistance — Source !

(Oto 11) Q
(11 to 33) Q
(33 to 110) Q

(110 to 330) Q
(0.33 to 1.1) kQ
(1.1 to 3.3) kQ
(3.3 to 11) kQ
(11 to 33) kQ
(33 to 110) kQ
(110 to 330) kQ
330 kQ to 1.1 MQ
(1.1 to 3.3) MQ
(3.3 to 11) MQ
(11 to 33) MQ
(33 to 110) MQ
(110 to 330) MQ
(330 to 1 110) MQ

31 pY/Q + 0.78 mQ
23 uY/Q + 1.2 mQ
22 uY/Q + 1.2 mQ
22 pQ/Q + 1.6 mQ
22 uY/Q + 1.7 mQ
22 uY/Q + 16 mQ
22 pQ/Q + 17 mQ
22 pQ/Q +0.16 Q
22 uY/Q+0.17 Q
25 uQ/Q+1.6 Q
25 uQYQ+1.7Q
47 nQyQ +23 Q
0.1 mYQ+39Q
0.2 mQY/Q + 1.9 kQ
0.39 mY/Q + 2.3 kQ
2.3 mY/Q + 78 kQ
12 mQY/Q + 0.39 MQ

Multi-Product Calibrator

Resistance — Source !
Fixed Points

0Q
1Q
1.9 Q
10 Q
19 Q

40 pQ
95 nQ
0.18 mQ
0.23 mQ
0.44 mQ

Multi-Function Calibrator
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Electrical — DC/Low Frequency

Phoenix, AZ

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Methog, and/or
Equipment
100 Q 1 mQ
190 Q 1.9 mQ
1 kQ 8.5 mQ
1.9 kQ 16 mQ
10 kQ 85 mQ
Resistance — Source ! 19 ke B . . .
Fixed Points 100 kQ 1.1 Q Multi-Function Calibrator
190 kQ 2.1Q
1 MQ 20 Q
1.9 MQ 40 Q
10 MQ 0.4 kQ
19 MQ 0.89 kQ
100 MQ 10 kQ
(0 to0 10) Q 15 pCYyQ + 50 pQ
(10 to 100) Q 12 pY/Q + 0.5 mQ
100 Q to 1 kQ 10 pY/Q + 0.5 mQ
(1 to 10) kQ 10 pQ/Q + 5 mQ

Resistance — Measure !

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

10 pQ/Q + 50 mQ
15 pQYQ+2Q
50 pQ/Q + 0.1 kQ
0.5 mYQ + 1 kQ
5 mQ/Q + 10 kQ

Multimeter

AC Voltage — Source !

Up to 2.2 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
(2.2 t0 22) 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

0.24 mV/V + 4 uVv
90 uV/V +4 uv
80 uV/V +4uv
0.2 mV/V +4 uv
0.5 mV/V + 5 uv
1.1 mV/V + 10 uV
1.4 mV/V + 20 uV

2.7 mV/V + 20 uV

0.24 mV/V + 4 uVvV
90 uv/V + 4 uv
80 uV/V + 4 uv
0.2 mV/V +4 uvV
0.5 mV/V+ 5 uV

1.1 mV/V + 10 uVv
1.4 mV/V + 20 uv

2.7 mV/V + 20 uV

Multi-Function Calibrator
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Electrical — DC/Low Frequency

Phoenix, AZ

Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

AC Voltage — Source !

(22 t0 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
220mVto2.2V
(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
(22t022) 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
(22t0 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

(220 to 1 100) V
(15 to 50) Hz

50 Hz to 1 kHz

500 kHz to 1 MHz

0.24 mV/V + 12 uV
90 uV/V +7 uV
80 uV/V +7uvV
0.2 mV/V+7uvV

0.46 mV/V + 17 uV

0.9 mV/V + 20 uV
1.4 mV/V + 25 uV

2.7 mV/V + 45 VvV

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

0.11 mV/V + 30 uVv

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

1.7 mV/V + 0.3 mV

0.24 mV/V + 400 uVv
90 uV/V +0.15 mV
45 uV/V + 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 +2 mV
1.5 mV/V+3.2mV

0.24 mV/V +4 mV
90 uV/V + 1.5 mV
52 uV/V + 0.6 mV
80 uvV/V+1mV
0.15 mV/V + 2.5 mV
0.9 mV/V+ 16 mV
4.4 mV/V + 40 mV
8 mV/V + 80 mV

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

Multi-Function Calibrator
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Electrical — DC/Low Frequency

Phoenix, AZ

Expanded Uncertainty of

Reference Standard,
Method, and/or

(20 to 50) kHz
(50 to 100) kHz
(100 to 300) kHz

300 kHz to 1 MHz
(1 to 2) MHz
(10 to 100) V
(1 to 40) Hz
40 Hz to 1 kHz
1 kHz to 20 kHz
(20 to 50) kHz
(50 to 100) kHz
(100 to 300) kHz
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

0.3 mV/V + 0.2 mV
0.8 mV/V + 0.2 mV
3mV/V+1mV
10 mV/V + 1 mV
15 mV/V + 1 mV

0.2 mV/V +4 mV
0.2 mV/V +2 mV
0.2 mV/V +2 mV
0.35 mV/V +2 mV
1.2 mV/V +2 mV
4 mV/V + 10 mV
15 mV/V + 10 mV

0.4 mV/V + 40 mV
0.4 mV/V + 20 mV
0.6 mV/V + 20 mV
1.2 mV/V + 20 mV
3mV/V+20mV

Parameter/Equipment Range Measurement (+/-) (
Equipment
(0 to 10) mV
(1 to 40) Hz 0.3 mV/V+3uVv
40 Hz to 1 kHz 0.2 mV/V + 1.1 uv
(1 to 20) kHz 0.3 mV/V+ 1.1 uv
(20 to 50) kHz 1 mV/V + 1.1 uvV
(50 to 100) kHz 5mV/V + 1.1 v
(100 to 300) kHz 40 mV/V + 2.0 uV
(10 to 100) mV
(1 to 40) Hz 70 uV/V + 4 uv
40 Hz to 1 kHz 70 uV/V + 2 uv
(1 to 20) kHz 0.14 mV/V + 2 uVvV
(20 to 50) kHz 0.3 mV/V + 2 uV
(50 to 100) kHz 0.8 mV/V + 2 uVv
(100 to 300) kHz 3mV/V + 10 uVv
300 kHz to 1 MHz 10 mV/V + 10 uV
(1 to 2) MHz 15 mV/V + 10 pV
100 mV to 10 V
(1 to 40) Hz 70 uV/V + 0.4 mV
40 Hz to 1 kHz 70 uV/V + 0.2 mV
AC Voltage - Measure ! (1 to 20) kHz 0.14 mV/V + 0.2 mV Multimeter

AC Voltage — Measure !

(1 to 70) kV

High Voltage Meter

High Voltage (50 to 60) Hz 1 mV/V+0.7V
SN2
) ¢ N\
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Electrical — DC/Low Frequency

Phoenix, AZ

Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

AC Current — Source !

(10 to 220) nA
(10 to 20) Hz
(20 to 40) Hz
40 Hz to 1 kHz
(1to5) kHz
(5to 10) kHz
(0.22 to 2.2) mA
(10 to 20) Hz
(20 to 40) Hz
40 Hz to 1 kHz
(1to5) kHz
(5 to 10) kHz
(2.2 to 22) mA
(10 to 20) Hz
(20 to 40) Hz
40 Hz to 1 kHz
(1to5) kHz
(5 to 10) kHz

0.25 mA/A + 16 nA
0.16 mA/A + 10 nA
0.12 mA/A + 8 nA
0.28 mA/A + 12 nA
1.1 mA/A + 65 nA

0.25 mA/A + 40 nA
0.16 mA/A + 35 nA
0.12 mA/A + 35 nA
0.2 mA/A + 110 nA
1.1 mA/A + 0.65 pA

0.25 mA/A + 400 nA
0.16 mA/A + 350 nA
0.12 mA/A + 350 nA
0.2 mA/A + 550 nA
1.1 mA/A +5 uA

Multi-Function Calibrator

AC Current — Source !

(22 to 220) mA
(10 to 20) Hz
(20 to 40) Hz
40 Hz to 1 kHz
(1 to 5) kHz
(5to 10) kHz
(0.22t02.2) A
20 Hz to 1 kHz

0.25 mA/A + 4 pA
0.16 mA/A + 3.5 uA
0.12 mA/A + 2.6 uA
0.2 mA/A + 3.5 pA
1.1 mA/A + 10 pA

0.26 mA/A + 35 pA

Multi-Function Calibrator

(5 to 10) kHz

3.6 mA/A + 0.75 mA

(1 to 5) kHz 0.45 mA/A + 80 pA
(5 to 10) kHz 7 mA/A +0.16 mA
(22t 11) A
AC Current — Source ! 40 Hz to 1 kHz 0.46 mA/A + 170 pA Multi-Function Calibrator
(1to5)kHz 0.95 mA/A + 380 pA w/Amplifier

AC Current — Source !

(10 to0 16.5) A
(45 to 65) Hz
(65 to 440) Hz
(16.5 to 150) A
(45 to 65) Hz
(65 to 440) Hz
(150 to 1 025) A
(45 to 65) Hz

(65 to 440) Hz

2.8 mA/A + 3 mA
7.9 mA/A + 3 mA

2.8 mA/A + 25 mA
7.9 mA/A + 27 mA

3 mA/A + 90 mA
S mA/A+0.1 A

Multi-Product Calibrator
w/50-turn coil
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Electrical — DC/Low Frequency

Phoenix, AZ

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Methog, and/or
Equipment
(0 to 100) pA
(10 to 20) Hz 4 mA/A + 0.03 pA
(20 to 45) Hz 1.5 mA/A + 0.03 pA
(45 to 100) Hz 0.6 mA/A + 0.03 pA
100 Hz to 5 kHz 0.6 mA/A + 0.03 pA
100 pA to 1 mA
(10 to 20) Hz 4 mA/A + 0.2 pA
(20 to 45) Hz 1.5 mA/A + 0.2 pA
(45 to 100) Hz 0.6 mA/A + 0.2 pA
100 Hz to 5 kHz 0.31 mA/A +0.2 pA
(5 to 20) kHz 0.6 mA/A + 0.2 pA
(20 to 50) kHz 4 mA/A + 0.4 nA
(50 to 100) kHz 5.5 mA/A + 1.5 pA
(1 to 10) mA
(10 to 20) Hz 4 mA/A +2 pA
(20 to 45) Hz 1.5 mA/A + 2 pA
(45 to 100) Hz 0.6 mA/A + 2 pA
AC Current — Measure ! 100 Hz to 5 kHz 0.31 mA/A + 2 pA Multimeter

(5 to 20) kHz
(20 to 50) kHz
(50 to 100) kHz
(10 to 100) mA
(10 to 20) Hz
(20 to 45) Hz
(45 to 100) Hz
100 Hz to 5 kHz
(5 to 20) kHz
(20 to 50) kHz
(50 to 100) kHz
100mAtol A
(10 to 20) Hz
(20 to 45) Hz
(45 to 100) Hz
100 Hz to 5 kHz
(5 to 20) kHz

0.6 mA/A + 2 pA
4 mA/A + 4 pA
5.5 mA/A + 15 pA

4 mA/A + 20 pA
1.5 mA/A + 20 pA
0.6 mA/A + 20 pA
0.31 mA/A + 20 pA
0.6 mA/A + 20 pA

4 mA/A + 40 pA

5.5 mA/A + 0.15 mA

4 mA/A + 0.2 mA
1.6 mA/A + 0.2 mA
0.8 mA/A + 0.2 mA

1 mA/A + 0.2 mA

3 mA/A + 0.2 mA

(20 to 50) kHz 10 mA/A + 0.4 mA
AC Current — Measure ! (0.03 (tf tzooi 30 0) Hz 0.69 mA/A Multimeter with Shunt
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Electrical — DC/Low Frequency

Phoenix, AZ

Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

Capacitance — Source !
50 Hz to 1 kHz

(0.19 to 0.4) nF
(0.4to 1.1) nF
(1.1 to 3.3) nF
(3.3to 11) nF
(11 to 33) nF
(33 to 110) nF
(110 to 330) nF

(0.33 to 1.1) uF
(1.1 to 3.3) uF
(3.3to 11) uF
(11 to 33) uF
(33 to 110) uF

(110 to 330) pF

(0.33 to 1.1) mF
(1.1 to 3.3) mF

(3.3to 11) mF
(11 to 33) mF

(33 to 110) mF

3.9 mF/F + 7.8 pF
3.9 mF/F + 7.8 pF
3.9 mF/F + 7.8 pF
1.9 mF/F + 7.8 pF
1.9 mF/F + 78 pF
1.9 mF/F + 78 pF
1.9 mF/F + 233 pF
1.9 mF/F + 0.78 nF
1.9 mF/F + 2.3 nF
1.9 mF/F + 7.8 nF
3.1 mF/F + 23 nF
3.5 mF/F + 78 nF
3.5 mF/F + 233 nF
3.5 mF/F + 0.78 uF
3.5 mF/F + 2.3 uF
3.5 mF/F + 7.8 uF
5.8 mF/F + 23 uF
8.5 mF/F + 78 uF

Multi-Product Calibrator

Capacitance — Measure !
12 Hz to 100 kHz

Up to 1 000 pF

1.4 mF/F + 0.000 58 pF

RLC Digibridge

(1 to 10 mH) 23 mH/H
Inductance — Source ! 10 to 100) mH 12 mH/H
100 Hz to 1 kHz ( (0.1 to 1)) H 7 mH/H Standard Decade Inductors
(1to10) H 7 mH/H
Type B
Electrical Calibration of (600 to 800) °C 0.36 °C
Thermocouple Indicators and (800 to 1 000) °C 0.29 °C Multi-Product Calibrator
Calibrators ! (1000 to 1 550) °C 0.26 °C
(1550 to 1 820) °C 0.28 °C
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Electrical — DC/Low Frequency Phoenix, AZ
. Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range M Method, and/or
easurement (+/-) .
Equipment
Type C
(0 to 150) °C 0.26 °C
(150 to 650) °C 0.23 °C
(650 to 1 000) °C 0.27 °C
(1000 to 1 800) °C 0.4 °C
(1800 to 2 316) °C 0.66 °C
Type E
(-250 to -100) °C 0.4 °C
(-100 to -25) °C 0.17 °C
(-25 to 350) °C 0.16 °C
(350 to 650) °C 0.17 °C
(650 to 1 000) °C 0.2 °C
Type J
(-210 to -100) °C 0.24 °C
(-100 to -30) °C 0.17 °C
(-30 to 150) °C 0.16 °C
(150 to 760) °C 0.18 °C
(760 to 1 200) °C 0.21 °C
Electrical Calibration of |Type K
Thermocouple Indicators and (-200 to -100) °C 0.28 °C Multi-Product Calibrator
Calibrators ! (-100 to -25) °C 0.18 °C
(-25 to 120) °C 0.17 °C
(120 to 1 000) °C 0.23 °C
(1000to 1372)°C 0.33 °C
Type L
(-200 to -100) °C 0.31°C
(-100 to 800) °C 0.23 °C
(800 to 900) °C 0.18 °C
Type N
(-200 to -100) °C 0.33 °C
(-100 to -25) °C 0.21 °C
(-25 to 120) °C 0.19 °C
(120 to 410) °C 0.18 °C
(410 to 1 300) °C 0.24 °C
Type R
(0 to 250) °C 0.46 °C
(250 to 400 °C 0.29 °C
(400 to 1 000) °C 0.28 °C
(1 000 to 1 767) °C 0.33 °C
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Phoenix, AZ

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Methog, and/or
Equipment
Type S
(0 to 250) °C 0.38 °C
(250 to 1 000) °C 0.3 °C
(1 000 to 1 400) °C 0.31°C
(1 400 to 1 767) °C 0.37 °C
Electrical Calibration of |Type T
Thermocouple Indicators and (-250 to -150) °C 0.5 °C Multi-Product Calibrator
Calibrators ! (-150 to 0) °C 0.22 °C
(0 to 120) °C 0.17 °C
(120 to 400) °C 0.16 °C
Type U
(-200 to 0) °C 0.45 °C
(0 to 600) °C 0.24 °C
PiNi 385, 120 Q (Ni120)
(-80 to 0) °C 0.062 °C
(0 to 100) °C 0.062 °C
(100 to 260) °C 0.11 °C
Pt 385, 100 Q
(-200 to -80) °C 0.039 °C
(-80to 0) °C 0.039 °C
(0 to 100) °C 0.054 °C
(100 to 300) °C 0.07 °C
(300 to 400) °C 0.078 °C
(400 to 630) °C 0.093 °C
(630 to 800) °C 0.18 °C
Pt 3926, 100 Q
. . . -200 to -80) °C 0.039 °C
Electrical qulbratlolrl of RTD ( (-80to 0) °C 0.039 °C Multi-Product Calibrator
Indicators (0 to 100) °C 0.054 °C
(100 to 300) °C 0.07 °C
(300 to 400) °C 0.078 °C
(400 to 630) °C 0.093 °C
Pt 3916, 100 Q
(-200 to -190) °C 0.19 °C
(-190 to -80) °C 0.031 °C
(-80 to 0) °C 0.039 °C
(0 to 100) °C 0.047 °C
(100 to 260) °C 0.054 °C
(260 to 300) °C 0.062 °C
(300 to 400) °C 0.07 °C
(400 to 600) °C 0.078 °C
(600 to 630) °C 0.18 °C
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. Reference Standard,
. Expanded Uncertainty of
Parameter/Equipment Range M Method, and/or
easurement (+/-) .
Equipment
Pt 385, 200 Q
(-200 to -80) °C 0.031 °C
(-80 to 0) °C 0.031 °C
(0 to 100) °C 0.031 °C
(100 to 260) °C 0.039 °C
(260 to 300) °C 0.093 °C
(300 to 400) °C 0.1 °C
(400 to 600) °C 0.11 °C
(600 to 630) °C 0.12 °C
Pt 385, 500 Q
(-200 to -80) °C 0.031 °C
(-80 to 0) °C 0.039 °C
(0 to 100) °C 0.039 °C
. N (100 to 260) °C 0.047 °C
Electrical Calibration of RTD| (560 o 300) °C 0.062 °C Multi-Product Calibrator
Indicators (300 to 400) °C 0.062 °C
(400 to 600) °C 0.07 °C
(600 to 630) °C 0.085 °C
Pt 385, 1 kQ
(-200 to -80) °C 0.023 °C
(-80to 0) °C 0.023 °C
(0 to 100) °C 0.031 °C
(100 to 260) °C 0.039 °C
(260 to 300) °C 0.047 °C
(300 to 400) °C 0.054 °C
(400 to 600) °C 0.054 °C
(600 to 630) °C 0.18 °C
Cu 427,10 Q
(-100 to 260) °C 0.23 °C
Oscilloscopeses !
Amplitude Square Wave
Signal
50 Q, 10 Hz to 10 kHz 1 mVp-p to 6.6 Vp-p 0.29 % of reading + 46 uV
1 MQ, 10 Hz to 10 kHz 1 mVp-p to 130 Vp-p 0.12 % of reading + 46 pV
Amplitude Sine Wave Signal Multi-Product Calibrator
For Bandwidth Calibration,
into 50 Q
50 kHz 5 mVp-p to 5.5 Vp-p 2.3 % of reading + 0.35 mV
50 kHz to 100 MHz 5 mVp-p to 5.5 Vp-p 4 % of reading + 0.35 mV
(100 to 300) MHz 5 mVp-p to 5.5 Vp-p 4.6 % of reading + 0.35 mV
(300 to 600) MHz 5 mVp-p to 5.5 Vp-p 6.9 % of reading + 0.35 mV
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Phoenix, AZ

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Method, and/or
Equipment
Oscilloscopes 2
Rise Time Source
1 kHz to 10 MHz Up to 300 ps 37 ps

. o .
Pulse Width (4 to 500) ns 5.8 % of reading + 2.3 ns Multi-Product Calibrator
Pulse Period 200 ns to 20 ms 2.9 ps/s
Time Mark Output 2 ns to 20 ms 2.9 ps/s
into 50 Q 50msto5s (25 + 1 000t) parts in 10°
Electrical — RF/Microwave Phoenix, AZ
. Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
RF Tuned Power — Measure !
100 kHz to 2.6 GHz 0.2 dB
(2.6 to 6) GHz 0.27 dB Measuring Receiver and
(6 to 10) GHz (117 oSl 0.28 dB Power Sensors
(10 to 18) GHz 0.29 dB
(18 to 26.5) GHz 0.36 dB
RF Absolute Power — Power Meter, Measuring
Measure ! Receiver and Power
9 kHz to 6 GHz 0.19 dB Sensors
(6 to 14) GHz 0.23 dB
(14 to 18) GHz i 0.26 dB
(18 to 26.5) GHz (-70 to 44) dBm 0.3 dB
(26.5 to 33) GHz 0.37 dB
(33 to 40) GHz 0.37 dB
(40 to 45) GHz 0.53 dB
(45 to 50) GHz 0.54 dB
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Electrical — RF/Microwave

Phoenix, AZ

Parameter/Equipment Range Exq\izgsgrg;i;t?f;_t)y of

Reference Standard,
Method, and/or
Equipment

Amplitude Modulation —
Measure !
AM Depth Accuracy
100 kHz to 10 MHz
(Rate: 50 Hz to 10 kHz) Depth: (5 to 99) % 0.91 % of reading
10 MHz to 3 GHz Depth: (20 to 99) % 0.61 % of reading

(Rate: 50 Hz to 100 kHz) Depth: (5 to 20) % 3 % of reading

(3 to 26.5) GHz Depth: (20 to 99) % 1.8 % of reading
(Rate: 50 Hz to 100 kHz) Depth: (5 to 20) % 5.5 % of reading

Flatness
10 MHz to 3 GHz

(Rate: 90 Hz to 10 kHz) Depth: (5 to 99) % 0.37 % of reading

(3 to 26.5) GHz

(Rate: 90 Hz to 10 kHz) Depth: (5 to 99) % 0.49 % of reading

Measuring Receiver, Power
Sensor

Amplitude Modulation —
Measure !
FM Rejection (50 Hz to 3 kHZ

BW) Depths: <50 %

250 kHz to 10 MHz Deviations: < 5 kHz 0.17 % Depth

Measuring Receiver, Power

(Rate: 400 Hz or 1 kHz)
Depths: < 50 % Sensor
10 MHz to 26.5 GHz Deviations: < 50 kHz 0.44 % Depth
(Rate: 400 Hz or 1 kHz)
Residual AM 50 Hz to 3 kHz BW 0.012 % of reading (rms)
250 kHz to 26.5 GHz
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Phoenix, AZ

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Methog, and/or
Equipment
Frequency Modulation —
Measure !
FM Deviation Accuracy
250 kHz to 26.5 GHz Deviations:
(Rate: 20 Hz to 200 kHz) 200 Hz to 400 kHz 1.3 % of reading

AM Rejection (50 Hz to 3
kHz BW)
150 kHz to 6.6 GHz
(6.6 to 13.2) GHz
(13.2 t0 26.5) GHz

Residual AM
100 kHz to 6.6 GHz
(6.6 to 13.2) GHz
(13.2 to 26.5) GHz

AM Depths: < 50 %
Rate: 400 Hz or 1 kHz

50 Hz to 3 kHz BW

13 Hz
25 Hz
49 Hz

1.9 Hz
3.7 Hz
7.4 Hz

Measuring Receiver

Phase Modulation —
Measure !

PM Deviation Accuracy

AM Rejection (50 Hz to 3
kHz BW)
100 kHz to 26.5 GHz

Residual AM
100 kHz to 6.6 GHz
(6.6 to 13.2) GHz
(13.2 to 26.5) GHz

100 kHz to 6.6 GHz
Deviations: > 0.7 rad
Deviations: > 0.3 rad

(6.6 to 13.2) GHz
Deviations: > 0.7 rad
Deviations: > 0.3 rad

(13.2 to 26.5) GHz
Deviations: > 0.7 rad
Deviations: > 0.3 rad

AM Depths: < 50%
(Rate: 1 kHz)

(50 Hz to 3 kHz BW)

1.3 % of reading
3.7 % of reading

1.3 % of reading
3.7 % of reading

1.3 % of reading
3.7 % of reading

0.000 58 rad

0.002 1 rad
0.004 1 rad
0.008 1 rad

Measuring Receiver
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+-) Methog, and/or
Equipment
Calipers ' Up to 48 in (29 + 6.3L) pin Gage Blocks
Height Gages 2 (0 to 48) in (28 + 1.8L) pin Gage Blocks
Micrometers ' Gage Blocks, Optical Flat,
External, Internal, Depth, Up to 48 in (3.6 + 6.8L) pin Universal Length
Bore and Micrometer Head Measuring Machine
Indicators 12 (0 to 4) in (12 + 4.6L) pin Universal Measuring
. . Machine, Indicator Tester
Dial Gauge, Dial Test Gage Block, Comparator
Indicator, LVDTs (0 to 4) in (2.6 + 2.5L) pin & > -omp

Stand

Plain Plug Gages, Pin Gages,
Thread Wires !
(Cylindrical and Taper)

(0.001 to 12) in

(14 + 1.5L) pin

Universal Length
Measuring Machine, Gage
Blocks, High-Accuracy
Micrometer

Plain Ring Gages 2
(Cylindrical and Taper)

(0.04 to 12) in

(13 +2.2L) pin

Universal Length
Measuring Machine,
Gage Blocks

Thread Plug Gages 2
(Cylindrical and Taper)
Simple Pitch Diameter

Major Diameter

(0.04 to 12) in

(44 +2.6L) pin
(14 + 1.2L) nin

Universal Length
Measuring Machine,
Thread Measuring Wires,
Gage Blocks

Thread Ring Gages ?
(Cylindrical and Taper)
Simple Pitch Diameter

Minor Diameter

(0.112 to 12) in

(59 + 0.48L) pin
(15 + 1.2L) pin

Universal Length
Measuring Machine, Gage
Blocks, Master Thread
Plug Set

Micrometer Standards, End
Measuring Rods 2

(0.001 to 24) in

(18 +2.3L) pin

Universal Length
Measuring Machine,
Gage Blocks

Length Measuring Machine,
Linear Measurement !-2

(0 to 24) in

(3.3 + 2L) pin

Gage Blocks

Thickness Gauge / Feeler
Gauge !

(0.001 to 1) in

(12 + 0.17L) pin

Universal Length
Measuring Machine,
Gage Blocks

Snap Gages 2
(External / Internal)

(0.001 to 24) in

(12 + 1.6L) pin

Universal Length
Measuring Machine,
Gage Blocks

Spherical Diameter, Standard
Ball, Steel Ball?

(0.001 to 4) in

(10 + 1.2L) pin

Universal Length
Measuring Machine, Gage

Block
N2
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Phoenix, AZ

Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

External Spline Gage 2
Measurement over
two balls or pins
Major Diameter

(0.1 to 24) in

(15 + 1.6L) pin
(12 +1.9L) pin

Universal Length
Measuring Machine, Gage
Block, Thread Wires,
Spherical Stylus Probes

Internal Spline Gage 2
Measurement between
two balls or pins
Minor Diameter

(0.1 to 24) in

(15 + 2L) pin
(11 +2.2L) puin

Universal Length
Measuring Machine, Gage
Block, Spherical Stylus
Probes

Surface Plates !
Local Area Flatness Only
(Repeat Reading)

Up to 0.030 in

15 pin

Repeat-o-Meter

Mass and Mass Related

Phoenix, AZ

Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

Pressure / Vacuum !
Transducers, Transmitters
(Gage, Absolute, Differential)

(-14.5 to 0) psi
(0 to 200) psi
(200 to 3 000) psi

(3 000 to 10 000) psi
(10 000 to 36 500) psi

0.073 % of Reading + 0.000 1 psi
0.047 % of Reading + 0.000 1 psi
0.034 % of reading
0.057 % of reading
0.2 % of reading

Pressure Calibrator,
Pressure Modules

Torque Tools !

(5 to 50) Ibf-in
(50 to 500) Ibf*in
(25 to 250) Ibf-ft

0.59 % of reading + 0.036 1bf"in
0.59 % of reading+ 0.36 1bf-in
0.59 % of reading + 0.18 Ibf-ft

Torque Testers

(100 to 1 000) 1bf-ft 0.59 % of reading + 0.71 1bf-ft
(1 to 5) mg 0.003 2 mg
(5to 10) mg 0.004 2 mg
(10 to 20) mg 0.005 2 mg .
Mass (Weights) (20 to 50) mg 0.006 2 mg Stﬁg;r(éxli?;oind
(50 to 100) mg 0.008 2 mg P
(100 to 200) mg 0.011 mg
(200 to 500) mg 0.013 mg
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Mass and Mass Related

Phoenix, AZ

. Reference Standard,
. Expanded Uncertainty of
Parameter/Equipment Range M Method, and/or
easurement (+/-) .
Equipment
500mgtolg 0.016 mg
(1to2) g 0.021 mg
2tod) g 0.026 mg
(5t010) g 0.032 mg
. (10t0 20) g 0.042 mg Standard Weights and
Mass (Weights) (20 to 50) g 0.052 mg Mass Comparator
(50to 100) g 0.12 mg
(100 to 200) g 0.18 mg
(200 to 500) g 0.42 mg
500 g to 20 kg 2.7 x 10 kg/kg
Up to 5 mg 0.003 1 mg
(5to 10) mg 0.004 1 mg
(10 to 20) mg 0.005 1 mg
(20 to 50) mg 0.006 1 mg
(50 to 100) mg 0.008 2 mg
(100 to 200) mg 0.011 mg
(200 to 500) mg 0.013 mg
Scales & Balances ' 500mgtolg 0.016 mg .
(Platform & Spring) (1t02) g 0.022 mg Standard Weight
(2tod) g 0.035 mg
(5t010) g 0.057 mg
(10 t0 20) g 0.1 mg
(20t0 50) g 0.24 mg
(50 to 100) g 0.48 mg
100 g to 20 kg 5.4 x 10° kg/kg
(20 to 500) kg 2.6 x 10° kg/kg
Air Flow ' Up to 1 000 L/min 0.75 % of reading + 0.58R Standard Flow Sensors
Force and Load Cel] 12 Up to 338 Ibf 0.006 2 % of reading + 0.58R Standard weights
(Compression and Tension) | ¢, 100 000) Ibf 0.12 % of reading + 0.58R Load cell
Photometry and Radiometry Phoenix, AZ
. Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range M Method, and/or
easurement (+/-) .
Equipment
Fiber Optics Power — Optical
Measure ! (-90 to 3) dBm 0.15dB Calib tp Svst
(800 to 1 700) nm atbration System
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Phoenix, AZ

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Methog, and/or
Equipment
Optical Wavelle ?gth ) (700 to 1 650) nm 4.2 x 10° of reading Wavelength Meter
Measure !+
Thermodynamic Phoenix, AZ
. Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
Humidity — L .
Mossure/Scuros ! (10 to 95) %RH 1.3 %RH Humidity Indicator

Temperature Sources and
Generating Equipment !

Temperature —
Measuring Equipment !

(-200 to 660) °C

(e.g. Ovens, Chambers, (-200 to 660) °C 0.001 % of reading + 0.045 °C Thermometer
Environmental Rooms, Dry-
Well Calibrators, etc.)
Thermometer,

0.001 % of reading + 0.05 °C

Thermocouple, Dry-Well,
Temperature Calibrator

Radiation (Infrared)
Thermometers !

(25 to 100) °C
(100 to 450) °C

0.4 °C
1.3°C

Omega Blackbody
calibrator

€=0951=(8to 14) um

Time and Frequency

Phoenix, AZ

Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

Frequency — Measure !

1 mHz to 50 GHz

6.3 x 10-1° Hz/Hz

GPS Receiver, Counter
GPS Receiver, Signal

Frequency — Source ! 10 MHz 6.2 x 1012 Hz/Hz Generator, Spectrum
Analyzer
Frequency — Source ! 0.01 Hz to 50 GHz 6.3 x 1012 Hz/Hz GPS Receiver, Signal
Generator
Return to Site listing (top) Go to Notes (bottom)
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Services performed at satellite laboratory

Micro Precision Calibration, Inc.
2590 Oakmont Drive, Unit 310
Round Rock, TX 78665
Norma Vazquez 530-268-1860

norma.vazquez@microprecision.com

Acoustics and Vibration

CALIBRATION

Round Rock, TX

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Mf]:?fhofl’ and/or
quipment
. [(74to 114) dB Sound Calibrator, Sound
Sound Pressure Level (125 to 4 000) Hz 0.2 dB Meter

Vibration !
(10 Hz to 5 kHz)
Acceleration
Velocity
Displacement

Accelerometers / Velocity

(0 to 200) m/s?
(0 to 200) mm/s
(0 to 200) um

(0.04 to 1 000) pC/units

0.69 % of reading + 0.004 7 m/s?
0.69 % of reading + 0.004 7 mm/s
0.69 % of reading + 0.004 7 pm

1 % of sensitivity

Vibration System

Sensors/Sensitivity (0.04 to 1 000) mV/units
10 Hz to 5 kHz
Chemical Quantities Round Rock, TX
. Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
9.8 uS/cm 0.58 uS/cm
100 puS/cm 0.88 uS/cm
. 998 uS/cm 3.5 uS/cm Standard
1,4
Conductivity 1 412 pS/cm 3.7 uS/cm Conductivity Solutions
9993 uS/cm 27 uS/cm
99 998 uS/cm 220 pS/cm
pH Indicators '# (4,7, 10) pH 0.03 pH Standard pH Solutions
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Round Rock, TX

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Methog, and/or
Equipment
DC Voltage — Source ! 1.018V 1.3 uv DC Voltage Reference
Fixed Values 10V 6.6 uV Standard
(0 to 220) mV 7.5 uV/V + 0.4 uVv
220mVto22V 5uV/V+0.7 uV

DC Voltage — Source !

(22t 1)V
(11 to 22) V
(22 to 220) V

220 Vto 1.1 kV

3.5uV/V +2.6 0V
3.5 uV/V +4 v
5 uV/V +40 v

6.5 uV/V+ 0.4 mV

Multi-Function Calibrator

(0 to 100) mV

15 uV/V +3.0 uVv

100 mV o 1V 14 uV/V + 0.3 pV
DC Voltage — Measure ! (1to10) V 15 uV/V +0.5 uv Multimeter
(10 to 100) V 15 uV/V + 30 pv
100V to 1 kV 27 WV/V + 0.1 mV
3 1 (110 10) KV 470 WV + 02V
DC Voltage ~ Measure (10 to 20) kV 460 WV/V + 0.2 V High Voltage Meter

High Voltage

(20 to 70) kV

480 uV/V + 0.2 V

DC Current — Source !

Up to 220 pA
220 pA to 2.2 mA
(2.2 t0 22) mA
(22 to 220) mA
220mAto 2.2 A

41 pA/A + 7.2 nA
37 uA/A + 41 nA
45 nA/A + 0.40 pA
53 pnA/A +0.81 pA
89 uUA/A + 12 uA

Multi-Function Calibrator

Up to 330 pA
330 pA to 3.3 mA
(3.3t0 33) mA
(33 to 330) mA
330 mAto3 A
(Btoll) A
(11t020.5) A

0.12 mA/A + 16 nA
78 nA/A + 40 nA
82 uA/A +0.43 pA
0.14 mA/A + 10 pA
0.16 mA/A + 32 pA
0.39 mA/A + 0.26 mA
0.78 mA/A + 0.58 mA

Multi-Product Calibrator

(10 t0 16.5) A
(16.5 to 150) A
(150 to 1 025) A

2.8 mA/A + 3 mA
2.8 mA/A + 25 mA
2.9 mA/A + 90 mA

Multi-Product Calibrator
with w/50-turn Coil

Up to 100 pA
100 pA to 10 mA

26 pA/A + 0.4 nA
25 nA/A + 5 pA

DC Current — Measure ! (10 to 100) mA 26 pA/A + 5 pA Multimeter/Shunt
100mAtol A 157 nA/A + 10 pA
(1 to 100) A 170 pA/A
Version 052 Issued: April 26, 2024 www.anab.org Am i!ag&l\f

Page 148 of 931

ANSI National Accreditation Board Dl W



http://anab.org/

¢

ANAB

ANSI National Accreditation Board

Electrical — DC/Low Frequency

Round Rock, TX

Expanded Uncertainty of

Reference Standard,

Resistance — Source !

(33 to 110) Q
(110 to 330) Q
330 Qto 1.1 kQ
(1.1 to 3.3) kQ
(3.3 to 11) kQ
(11 to 33) kQ
(33 to 110) kQ
(110 to 330) kQ

330 kQ to 1.1 MQ
(1.1 to 3.3) MQ
(3.3 to 11) MQ
(11 to 33) MQ
(33 to 110) MQ

(110 to 330) MQ

(330 to 1 100) MQ

Parameter/Equipment Range Measurement (+/-) Methog, and/or
Equipment
(0to11) Q 31 pY/Q + 0.83 mQ
(11 t0 33) Q 23 pY/Q + 1.2 mQ

22 uYQ + 1.2 mQ
22 uYQ + 1.6 mQ
22 uY/Q + 1.7 mQ
22 uY/Q + 16 mQ
22 pnQ/Q + 27 mQ
22 pYQ +0.16 Q
24 nYQ+1.0Q
27 uQY/Q+1.8Q
27 pYQ+1.9Q
68 pYQ +55Q
113 pY/Q + 64 Q
0.54 mQ/Q + 2.2 kQ
0.63 mY/Q + 2.5 kQ
5.5 mQY/Q + 78 kQ
13 mQ/Q + 0.39 MQ

Multi-Product Calibrator

0Q 50 pQ
1Q 95 uQ
1.9Q 0.18 mQ
10 Q 0.23 mQ
19 Q 0.44 mQ
100 Q 1.0 mQ
190 Q 1.9 mQ
1 kQ 8.5 mQ
; 1
Res1sFt?;1§§ POSiI(i;rce 11'3 lfg 51;2 Eg Multiproduct Calibrator
19 kQ 0.16 Q
100 kQ 1.1 Q
190 kQ 2.1Q
1 MQ 20 Q
1.9 MQ 40 Q
10 MQ 0.40 kQ
19 MQ 0.90 kQ
100 MQ 10 kQ
(1 to 100) MQ 2.3 mQY/Q
Resistance — Source ! (100 to 1 000) MQ 2.3 mQ/Q Hieh Accuracy Decade
Fixed Points (1 to 10) GQ 2.3 mY/Q & y
(10 to 100) GQ 2.3 mQ/Q
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Methog, and/or
Equipment
(0 to 10) Q 180 pQ/Q+ 60 pQ
(10 to 100) Q 3.5 mY/Q+ 0.6 mQ
100 Q to 1 kQ 11 mQ/Q+ 0.6 mQ
(1to 10) kQ 110 mY/Q+ 6 mQ
Resistance — Measure ! (10 to 100) kQ 1.1 Q/Q+ 57 mQ Multimeter
100 kQto 1 MQ 17 QUQ+23Q
(1 to 10) MQ 570 YQ + 110 Q

(10 to 100) MQ
100 MQ to 1 GQ

57T kQ/Q + 1.1 kQ
5.7MQY/Q+ 11 kQ

AC Voltage — Source !

Upto 2.2 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
(2.2 to 22) 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 t0 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

0.38 mV/V + 4 uVv
0.31 mV/V +4 uVvV
0.31 mV/V +4 uVvV
0.36 mV/V + 4 pVv
0.64 mV/V + 5 uVvV
1.2 mV/V + 10 uV
1.5 mV/V + 20 uV
2.8 mV/V + 20 uV

0.25 mV/V + 4 uVv
0.12 mV/V + 4 pVv
0.1 mV/V + 4 pv
0.22 mV/V + 4 uVv
0.5 mV/V+5uv
1.1 mV/V + 10 pV
1.4 mV/V + 20 uV
2.7 mV/V + 20 uV

0.24 mV/V + 12 uV
91 uv/vV+7 uvV
81 uV/V+7uv
0.2 mV/V +7 uV

0.46 mV/V + 17 uv

0.9 mV/V + 20 uV

1.4 mV/V + 25 uvV

2.7 mV/V + 45 uV

Multi-Function Calibrator
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Parameter/Equipment

Range

Expanded Uncertainty of

Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

AC Voltage — Source !

220mVto22V
(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
(22t022) 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
220 Vto 1.1 kV
(15 to 50) Hz
50 Hz to 1 kHz

0.24 mV/V + 40 uV
90 uVv/V + 15 uv
45 uV/V + 8 uv
75 wV/vV + 10 uv

0.11 mV/V + 30 uv

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

1.7mV/V + 0.3 mV

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

0.24 mV/V + 4 mV
90 uV/V + 1.5 mV
53 uV/V + 0.6 mV
81 uV/V+ 1 mV

0.15 mV/V + 2.5 mV
0.9 mV/V + 16 mV
4.4 mV/V + 40 mV
8 mV/V + 80 mV

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

Multi-Function Calibrator

Up to 10 mV
(1 to 40) Hz 3.4 uV/V + 1.7 pv
40 Hz to 1 kHz 2.3 uV/V+0.6 uv
AC Voltage — Measure ! (1 to 20) kHz 3.4 uV/V +0.6 pnv Multimeter

(20 to 50) kHz 11 uV/V+0.6 uv

(50 to 100) kHz 57 uV/V + 0.6 uv

(100 to 300) kHz 460 uV/V + 1.2 uv
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E . Reference Standard,
. xpanded Uncertainty of
Parameter/Equipment Range M Method, and/or
easurement (+/-) .
Equipment
(10 to 100) mV
(1 to 40) Hz 70 uV/V + 40 uv
40 Hz to 1 kHz 70 uV/V + 20 uv
(1 to 50) kHz 0.25 mV/V + 20 uV
(50 to 100) kHz 4.1 mV/V + 1 pV
100 kHz to 2 MHz 13 mV/V + 0.1 mV
100 mV to 10 V
(1 to 40) Hz 860 uV/V +0.23 mV
40 Hz to 1 kHz 840 uV/V +0.12 mV
(1 to 20) kHz 1.6 mV/V + 0.12 mV
AC Voltage — Measure ! ((5200 tz)o 150%)) IEI{ZZ gg ﬁzjx i 8 g $¥/ Multimeter
(100 to 300) kHz 34 mV/V + 0.6 mV
300 kHz to 1 MHz 140 mV/V + 0.6 mV
(1 to 2) MHz 190 mV/V +0.6 mV
(10 to 100) V
(1 to 40) Hz 23 mV/V + 2.3 mV
40 Hz to 1 kHz 23 mV/V + 1.2 mV
(1 to 50) kHz 41 mV/V + 1.2 mV
(50 to 100) kHz 140 mV/V + 1.2 mV
(100 to 300) kHz 470 mV/V + 5.8 mV
300 kHz to 1 MHz 1.7 V/V + 5.8 mV
100 V to 1 kV
(1 to 40) Hz 350 mV/V + 23 mV
AC Voltage — Measure ! 4(01 I:IOZ 5(()))11(1;111; igg Esz i g EX/ Multimeter
(20 to 50) kHz 960 mV/V + 12 mV
(50 to 100) kHz 2.4 V/V+12mV
(1to 10) kV
(20 to 100) Hz 25V
AC Voltage — Measure ! (10 toég)tlg\llom Hy 130 V High Voltage Meter
(20 to 35) kV
(50 to 60) Hz 260 V
Up to 220 pA
(10 to 20) Hz 0.25 mA/A + 16 nA
AC Current — Source ! 4(0?(1){;0t3()1) kHHZz 00116 2%%?1 1§) r?/f Multi-Function Calibrator
(1to5) kHz 0.28 mA/A + 12 nA
(5 to 10) kHz 1.1 mA/A + 65 nA
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E . Reference Standard,
. xpanded Uncertainty of
Parameter/Equipment Range M Method, and/or
easurement (+/-) .
Equipment
220 pA to 2.2 mA
(10 to 20) Hz 0.25 mA/A + 40 nA
(20 to 40) Hz 0.16 mA/A + 35 nA
40 Hz to 1 kHz 0.12 mA/A + 35 nA
(1to5)kHz 0.2 mA/A +0.11 pA
(5 to 10) kHz 1.1 mA/A + 0.65 pA
(2.2 to 22) mA
(10 to 20) Hz 0.25 mA/A + 0.4 pA
(20 to 40) Hz 0.16 mA/A + 0.35 uA
40 Hz to 1 kHz 0.12 mA/A + 0.35 pA
AC Current — Source ! ((51 tz)o 150)) liHHZZ 0'12 _ in S@ ; 355 5“ XA Multi-Function Calibrator
(22 to 220) mA
(10 to 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 + 2.6 uA
(1 to 5) kHz 0.2 mA/A + 3.5 pA
(5 to 10) kHz 1.1 mA/A + 10 pA
220 mAto 2.2 A
20 Hz to 1 kHz 0.27 mA/A + 35 pA
(1 to 5) kHz 0.45 mA/A + 80 pA
(5 to 10) kHz 7 mA/A + 0.16 mA
(1to20) A
30 Hz to 1 kHz 0.6 mA/A + 1 mA
(1to 3) kHz 1.7 mA/A + 1 mA . :
AC Current — Source ! (3 to5) kHz 2.8 mA/A + 1 mA Multlp(riosd (;1 ct Ca11b11rator
(10 to 1 000) A an turn cot
(45 to 65) Hz 3.7 mA/A + 0.009 A
(65 to 400) Hz 9.2 mA/A+0.1 A
Up to 100 pA
(10 to 20) Hz 4.6 mA/A + 0.03 pA
(20 to 45) Hz 1.8 mA/A + 0.03 pA
45 Hz to 1 kHz 0.78 mA/A + 0.03 pA
AC Current — Measure ! [100 pA to 100 mA Multimeter
(10 to 20) Hz 4.6 mA/A + 20 pA
(20 to 45) Hz 1.7 mA/A + 20 pA
(45 to 100) Hz 7.3 mA/A + 20 pA
100 Hz to 5 kHz 4.2 mA/A + 20 uA
d \\\\\\%/////1
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Methog, and/or
Equipment
100mAtol A
(10 to 20) Hz 4.6 mA/A + 0.2 mA
AC Current — Measure ! 1.9 mA/A + 0.2 mA Multimeter

(20 to 45) Hz
(45 to 100) Hz
100 Hz to 5 kHz

1 mA/A + 0.2 mA
1.2 mA/A + 0.2 mA

Capacitance — Source !
100 Hz to 1 kHz

(0.19 to 0.4) nF
(0.4to 1.1) nF
(1.1 to 3.3) nF
(3.3to 11) nF
(11 to 33) nF
(33 to 110) nF
(110 to 330) nF

330 nF to 1.1 pF
(1.1 to 3.3) uF
(3.3to 11) uF
(11 to 33) uF
(33 to 110) uF
(110 to 330) uF

330 pF to 1.1 mF
(1.1 to 3.3) mF
(3.3to 11) mF
(11 to 33) mF
(33 to 110) mF

3.9 mF/F + 13 pF
3.9 mF/F + 13 pF
3.9 mF/F + 13 pF
1.9 mF/F + 13 pF
1.9 mF/F + 0.13 nF
1.9 mF/F + 0.13 nF
1.9 mF/F + 0.38 nF
1.9 mF/F + 1.3 nF
1.9 mF/F + 3.8 nF
1.9 mF/F + 13 nF
3.1 mF/F + 38 nF
3.5 mF/F + 0.13 uF
3.5 mF/F + 0.38 uF
3.5 mF/F + 1.3 uF
3.5 mF/F + 3.8 uF
3.5 mF/F + 13 puF
5.8 mF/F + 38 uF
8.5 mF/F + 0.13 mF

Multi-Product Calibrator

Capacitance Measure !
12 Hz to 100 kHz

(0 to 1 000) pF

1.4 mF/F + 0.000 58 pF

RLC Digibridge

Electrical Simulation of
Thermocouple Indicators !

Type B
(600 to 800) °C
(800 to 1 000) °C
(1 000 to 1 550) °C
(1 550to0 1 820)°C
Type C
(0 to 150) °C
(150 to 650) °C
(650 to 1 000) °C
(1 000 to 1 800) °C

(1 800to2316)°C

0.36 °C
0.29 °C
0.27 °C
0.29 °C

0.27 °C
0.24 °C
0.27 °C
0.41 °C
0.66 °C

Multiproduct Calibrator
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Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

Electrical Simulation of
Thermocouple Indicators !

Type E
(-250 to -100) °C
(-100 to -25) °C
(-25 to 350) °C
(350 to 650) °C
(650 to 1 000) °C
Type J
(-210 to -100) °C
(-100 to -30) °C
(-30 to 150) °C
(150 to 760) °C
(760 to 1 200) °C
Type K
(-200 to -100) °C
(-100 to -25) °C
(-25 to 120) °C
(120 to 1 000) °C
(1000 to 1372) °C
Type L
(-200 to -100) °C
(-100 to 800) °C
(800 to 900) °C
Type N
(-200 to -100) °C
(-100 to -25) °C
(-25 to 120) °C
(120 to 410) °C
(410 to 1 300) °C
Type R
(0 to 250) °C
(250 to 400) °C
(400 to 1 000) °C
(1000 to1767)°C
Type S
(0 to 250) °C
(250 to 1 000) °C
(1 000 to 1 400) °C
(1400to 1767) °C

0.41 °C
0.18 °C
0.17 °C
0.18 °C
0.21 °C

0.25 °C
0.18 °C
0.17 °C
0.18 °C
0.22 °C

0.29 °C
0.19 °C
0.18 °C
0.24 °C
0.34 °C

0.31 °C
0.24 °C
0.18 °C

0.34 °C
0.21 °C
0.2°C
0.19 °C
0.25 °C

0.46 °C
0.3°C
0.29 °C
0.34 °C

0.39 °C
0.31 °C
0.31 °C
0.38 °C

Multi-Product Calibrator
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. Reference Standard,
Parameter/Equipment Range Expanded Uncertainty of Method, and/or
Measurement (+/-) ¢
Equipment
Type T
(-250 to -150) °C 0.51 °C
(-150 to 0) °C 0.23 °C
Electrical Simulation of (0 to 120)°C 0.18 °C . .
Thermocouple Indicators ! (120 to 400)°C 0.17 °C Multi-Product Calibrator
Type U
(-200 to 0) °C 0.45 °C
(0 to 600) °C 0.25 °C
Pt 395, 100 Q
(-200 to -80) °C 0.04 °C
(-80 to 0) °C 0.04 °C
(0 to 100) °C 0.055 °C
(100 to 300) °C 0.07 °C
(300 to 400) °C 0.078 °C
(400 to 630) °C 0.093 °C
(630 to 800) °C 0.18 °C
Pt 3926, 100 Q
(-200 to -80) °C 0.04 °C
(-80 to 0) °C 0.04 °C
o . (0 to 100) °C 0.055 °C
Flectrical Simulation of RTD) (100 1o 300) °C 0.07 °C Multi-Product Calibrator
haicators (300 to 400) °C 0.078 °C
(400 to 630) °C 0.093 °C
Pt 3916, 100 Q
(-200 to -190) °C 0.19 °C
(-190 to -80) °C 0.032 °C
(-80 to 0) °C 0.04 °C
(0 to 100) °C 0.047 °C
(100 to 260) °C 0.055 °C
(260 to 300) °C 0.063 °C
(300 to 400) °C 0.070 °C
(400 to 600) °C 0.078 °C
(600 to 630) °C 0.18 °C
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Methog, and/or
Equipment
Pt 385, 200 Q
(-200 to -80) °C 0.032 °C
(-80 to 0) °C 0.032 °C
(0 to 100) °C 0.032 °C
(100 to 260) °C 0.04 °C
(260 to 300) °C 0.093 °C
(300 to 400) °C 0.1°C
(400 to 600) °C 0.11 °C
(600 to 630) °C 0.12 °C
Pt 385, 500 Q
(-200 to -80) °C 0.032 °C
(-80 to 0) °C 0.04 °C
(0 to 100) °C 0.04 °C
(100 to 260) °C 0.047 °C
(260 to 300) °C 0.063 °C
e (300 to 400) °C 0.063 °C
Elecmcall S&Fn“tla“"f‘ of RTD} (400 to 600) °C 0.07 °C Multi-Product Calibrator
hdicators (600 to 630) °C 0.086 °C
Pt 385, 1 k Q
(-200 to -80) °C 0.025 °C
(-80 to 0) °C 0.025 °C
(0 to 100) °C 0.032 °C
(100 to 260) °C 0.04 °C
(260 to 300) °C 0.047 °C
(300 to 400) °C 0.055 °C
(400 to 600) °C 0.055 °C
(600 to 630) °C 0.18 °C
PtNi 385, 120 Q (Nil20)
(-80 to 0) °C 0.063 °C
(0 to 100) °C 0.063 °C
(100 to 260) °C 0.11 °C
Cu 427, 10 Q
(-100 to 260) °C 0.23 °C
1
Indluzctl‘j‘lr;cfo’l g’éeﬁ‘f;e (0 to 10) H 1.4 mH/H + 0.058 puH RLC Digibridge
Inductance Source !
Fixed Points
100 Hz to 10 kHz 100 puH 0.29 uH
100 Hz to 10 kHz | mH 1.2 ;TH Standard Inductors
100 Hz to 10 kHz 100 mH 120 pH
100 Hz to 1 kHz 1H 1.2 mH
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Expanded Uncertainty of

Reference Standard,

Square Wave 50 Q or 1 MQ
Load impedance —
(10 Hz to 100 kHz)

(0 to 1) mVp-p
1 mVto 5 Vp-p
(5 to 200) Vp-p

15 mV/V + 10 uVv
15 mV/V + 10 uv
10 mV/V +0. 1 mV

Parameter/Equipment Range Measurement (+/-) Methog, and/or
Equipment
iscilloscopes !
Rise/Fall Time
(10 to 90) % Up to 500 ns 4 ps Oscilloscope Calibrator,

Active Head and
Multimeter

iscilloscopes !
Horizontal Deflection

180.1 ps to 83 us

0.29 parts in 10-6 s

83 usto 55 s 3.5 parts in 10-6 s Oscilloscope Calibrator,
Active Head and
Vertical Deflection (0to 1) mV 0.35 mV/V + 25 uv Multimeter
ImVto5V 0.26 mV/V + 25 uv
(5t0 200) V 0.35 mV/V + 0.1 mV

0.1 Hz to 3.2 GHz
(3.2 to 6) GHz
(6 to 14) GHz
(14 to 18) GHz

(18 to 26.5) GHz

2.7 % of reading
2.7 % of reading
2.8 % of reading
2.9 % of reading
3.3 % of reading

Oscilloscope Calibrator,

1 1
Oslgillrll(c)iis?cll)tis (26.5 to 33) GHz 3.7 % of reading Active Head and RF Power
(33 to 34) GHz 3.8 % of reading Sensor
(34 to 35) GHz 3.8 % of reading
(35 to 40) GHz 3.8 % of reading
(40 to 45) GHz 4.7 % of reading
(45 to 50) GHz 5.4 % of reading
Oscilloscope ! —
DC Vertical Deflection (1 to 109.99) mV 40 pv
Accuracy 110 mV to 6.6 V 18 mV
into 50 Q load
DC Vertical Deflection (1 to 109.99) mV 40 uv
Accuracy 110 mV to 10.999 V 25 mV
into 1 MQ load (11to 130) V 130 mV
Vertical Deflection Accuracy 5mV 53 uv Multi-Product Calibrator
into 50 Q load 10 mV 63 nv
Square Wave Signal 20 mV 88 uv
< 10kHz 50 mV 174 uv
100 mV 324 v
200 mV 627 uv
500 mV 1.4 mV
1V 7 mV
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. Reference Standard,
. Expanded Uncertainty of
Parameter/Equipment Range M Method, and/or
easurement (+/-) .
Equipment
5mV 52 uv
Oscilloscope ! 10 mV 57 uv
Vertical Deflection Accuracy 50 mV 71 pv
into 1 MQ load 100 mV 116 pv Multi-Product Calibrator
Square Wave Signal 200 mV 194 v
< 10kHz 500 mV 570 uv
1V 1.1 mV
(10 to 1) ms 9 uS/cm
500 us 21 ns
200 us 110 ns
100 ps 9.5 ns
Oscilloscope ! — (50 to 20) ps 8 ns
Horizontal Cursor Accuracy (10 to 1) pus 8.7 ns Multi-Product Calibrator
(Time Base) 500 ns 21 ps
200 ns 11 ps
100 ns 9 ps
(50 to 20) ns 8 ps
(10 to 2) ns 8.7 ps
Electrical — RF/Microwave Round Rock, TX
P . Expanded Uncertainty of Reference Standard,
arameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
150 kHz to 26.5 GHz
RF Tuned Power — Measure ! (20 to -30) dB 0.15dB Measuring Receiver
(-30 to -130) dB 0.2 dB
RF Power Meter 0.0 dB (1 mW) Power Meter,
Reference ! 50 MHz 0.51 % of reading Power Sensors
RF Absolute Power —
Measure !
(0.0001 to 2) GHz (-20 to 20) dB 0.05 dB Power Meter
(2.0 to 26.5) GHz (-20 to 20) dB 0.08 dB Power Sensor’s
(26.5 to 50) GHz (-20 to 20) dB 0.13 dB
(0.5to 12.4) GHz (-70 to -20) dB 0.08 dB
(12.4 to 50) GHz (-70 to -20) dB 0.1 dB
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Round Rock, TX

Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

Frequency Modulation
Deviation— Generate !

Rate: 20 Hz to 200 kHz
Dev: < 400 kHz
250 kHz to 6.6 GHz
Rate: 50 Hz to 200 kHz
Dev: < 400 kHz
(6.6 to 13.2) GHz
(Rate: 50 Hz to 200 kHz
Dev: < 400 kHz
(13.2 to 26.5) GHz

0.2 % of reading

0.3 % of reading

0.4% of reading

Measuring Receiver
Signal Generators

Frequency Modulation

Rejection — Measure !
150 kHz to 10 MHz
10 MHz to 26.5 GHz

Rate: 400 HZ to 1 kHz
Dev.: <5 kHz peak
Dev.: < 50 kHz peak

0.14 % AM
0.14 % AM

Measuring Receiver

Residuals AM !

150 kHz to 18 GHz
(18 to 26.5) GHz

0.004 % (rms)
0.006 % (rms)

Measuring Receiver

Frequency Modulation
Distortion — Measure !
Bandwidth: 20 Hz to 250 kHz

150 kHz to 26.5 GHz

0.15 % of reading

Measuring Receiver

Frequency Modulation —
Deviation Accuracy Measure !
250 kHz to 10 MHz

10 MHz to 6.6 GHz

(6.6 to 13.2) GHz

Rate: 20 Hz to 10 kHz
Dev: <40 kHz

Rate: 50 Hz to 200 kHz
Dev: <400 kHz

Rate: 50 Hz to 200 kHz
Dev: <400 kHz

0.1 % of reading

0.2 % of reading

0.3 % of reading

Measuring Receiver

Frequency Modulation —
Deviation Accuracy Measure !
(13.2 to 26.5) GHz

Rate: 50 Hz to 200 kHz
Dev: < 400 kHz

0.4% of reading

Measuring Receiver

Amplitude Modulation
Rejection — Measure !
Rate: 400 Hz to 1 kHz

< 50 % Depth

150 kHz to 6.6 GHz
(6.6 to 26.5) GHz

11 Hz
23 Hz

Measuring Receiver
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Round Rock, TX

Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

Amplitude Modulation —
Depth Accuracy Measure !
150 kHz to 10 MHz

10 MHz to 3 GHz

10 MHz to 3 GHz

Rate: 50 Hz to 10 kHz
Depth: (5 to 99) %

Rate: 50 Hz to 100 kHz
Depth: (20 to 99) %

Rate: 50 Hz to 100 kHz
Depth: (5 to 20) %

Rate: 50 Hz to 100 kHz

0.2 % of reading

0.2 % of reading

0.3 % of reading

Measuring Receiver

150 kHz to 3 GHz
(3 to 6.6) GHz
(6.6 to 13.2) GHz
(13.2 to 26.5) GHz

Bandwidth:
50 Hz to 3 kHz (rms)

310 26.5 GHz Depth: (20 to 99) % 0.2 % of reading
Amplitude Modulation —
Depth Accuracy Measure ! | Rate: 50 Hz to 100 kHz Measuring Receiver
310 26.5 GHz Depth: (5 to 20) % 0.5 % of reading
Residuals FM !

1.3 Hz
1.8 Hz
2.6 Hz
3.7Hz

Measuring Receiver

Amplitude Modulation
Distortion — Measure !
150 kHz to 18 GHz
18 to 26.5 GHz
18 to 26.5 GHz

(5 to 99) % Depth
(5 to 50) % Depth
(50 to 95) % Depth

0.14 % Depth
0.4 % Depth
0.6 % Depth

Measuring Receiver

Amplitude Modulation —
Flatness !
10 MHz to 26.5 GHz

Rate: 9 Hz to 10 kHz
(5 t0 99) % Depth

0.15 % Depth

Measuring Receiver

Amplitude Modulation —
Generate !
150 kHz to 3 MHz

(3 to 26.5) GHz

Rate: 50 Hz to 100 kHz
(5 to 99) % Depth

Rate: 50 Hz to 100 kHz
(5 t099) % Depth

0.3 % Depth

0.5 % Depth

Measuring Receiver
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Round Rock, TX

Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

Phase Modulation —
Measure ! (Phase Residuals,
AM Rejection, & Phase
Distortion)

100 kHz to 6.6 GHz
100 kHz to 6.6 GHZ

(6.6 to 13.2) GH7

(13.2 to 26.5) GHZ

100 kHz to 26.5 GH7

Rate: 20 Hz to 200 kHz
Deviation: > 0.7 Rad
Deviation: > 0.3 Rad

Rate: 20 Hz to 200 kHz
Deviation: > 2 Rad
Deviation: > 0.6 Rad

Rate: 20 Hz to 200 kHz
Deviation: > 4 Rad
Deviation: > 1.2 Rad

Rate: 50 Hz to 3 kHz

0.1 % of reading
0.2 % of reading

0.1 % of reading
0.2 % of reading

0.1 % of reading
0.2 % of reading

Measuring Receiver

Deviation: > 50 % AM 0.003 Rad
at 1 kHz Rate
Deviation: > 1.2 Rad
Phase Modulation —
Measure !
(Phase Residuals, AM
Rejection, & Phase
Distortion) Measuring Receiver
100 kHz to 26.5 GHz (0.1 to 25 000) Rad
50 Hz to 3 kHz (rms) 0.01 Rad
150 kHz to 26.5 GHz (0.1 to 25 000) Rad
Bandwidth 20 Hz to 250 kHz (rms) 0.008 rad
. . [(-90t0 0.01) dB
Harmonics — Measure 30 Hz to 50 GHz 15 dB Spectrum Analyzer
. . [(0.1 to 1) lin mag
Reflection Magnitude S11/22 7 300 Ktz to 1.3 GHz 0.028
(1.3 to 3) GHz 0.028 Network Analyzer,
. ~|(-180 to 180) ° Calibration Kit
Reflection Phase Siif2: 300 kHz to 1.3 GHz 1.5°
(1.3 to 3) GHz 1.5°
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Round Rock, TX

. Reference Standard,
. Expanded Uncertainty of
Parameter/Equipment Range M Method, and/or
easurement (+/-) .
Equipment
(-180 to 180) °
(10 to 0) dB 0.069 dB, 1.1°
(0 to-10) dB 0.069 dB, 1.1°
(-10 to- 20) dB 0.07dB, 1.1 °
Transmission Magnitude — (-20 to -30) dB 0.07dB, 1.1° Network Analvzer
Phase S»1/12 Measure ! (-30 to -40) dB 0.09dB, 1.1° Calibration I}éit ’
300 kHz to 3 GHz (-40 to -50) dB 0.13dB, 1.1 °
(-50 to -60) dB 0.29dB, 2 °
(-60 to -70) dB 0.85dB, 5.9 °
(-70 to -80) dB 2.4dB, 19°
(-80 to -90) dB 6.1 dB, 180 °
CISPR 16 Pulse Response
Quasi-Peak Detector
Response (0to7) dB
Band A (1to 20) Hz 0.26 dB
Band B (1 to 100) Hz 0.3 dB
Band C (1 to 100) Hz 0.3 dB Pulse Generator
Band D (1 to 100) Hz 0.3 dB
Quasi-Peak to Peak Detector
Relative Response Ratio  [(0 to 70) dB
Band A 25 Hz 0.31 dB
Bands B, C, D 100 Hz 0.31 dB
CISPR 16 Pulse Response
Quasi-Peak to Average
Detector Relative Response
Ratio (0 to 70) dB Pulse Generator
Band A 25 Hz 0.31dB
Band B 500 Hz 0.31 dB
Band C, D 5 kHz 0.31 dB
CISPR 16 Pulse Response
Absolute Amplitude (0 to 70) dB
Band A 25 Hz 0.42 dB
Band B 100 Hz 0.42 dB Power Meter and Power
Band C 100 Hz 0.55 dB Sensor
Quasi-Peak to RMS Relative |(0 to 70) dB
Band A 25 Hz 0.26 dB
Band B, C, D 100 Hz 0.26 dB
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Length — Dimensional Metrology

Round Rock, TX

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) MethOfi, and/or
Equipment
Calipers ' Up to 48 in (6.4 +6.8L) pin + 0.58R Gage Blocks
Height Gages ' Up to 48 in (28 + 1.8L) pin + 0.58R Gage Blocks
Length
Micrometers 12 Up to 48 in (3.6 + 6.8L) pin + 0.58R '
Flatness Gage Blocks, Optical Flat,
External, Internal, Depth, Up to 40 Ui 48 Ui Ovtical Parallel
Bore and Micrometer Head P 1o A0 pn -6 pin ptical Faraficls
Parallelism
Up to 50 pin 8.4 uin
Setting Rod, Micrometer ’ . Gage Blocks, Universal
Standard, Length Standards? Up to 2088 (18 +2.2L) pin Length Measuring Machine
Universal Length
. : 12 . . —
Plain External Diameter Up to 12 in (12 + 1.6L) pin Measuring Machine, High

(Cylindrical and Taper)

Accuracy Micrometer,
Gage Blocks

Plain Internal Diameter 2
(Cylindrical and Taper)

(0.04 to 12) in

(13 + 2.2L) pin

Universal Length
Measuring Machine, Gage
Blocks, Master Ring Gage

Thread Plug Gages 2
(Cylindrical and Taper)
Simple Pitch Diameter

Major Diameter

(0.04 to 12) in

(44 + 2.6L) pin
(14 + 1.2L) pin

Universal Length
Measuring Machine,
Thread Wires,
Gage Blocks

Thread Ring Gages 2
(Cylindrical and Taper)
Simple Pitch Diameter

Minor Diameter

(0.04 to 12) in

(59 + 0.48L) pin
(15 + 1.2L) pin

Universal Length
Measuring Machine, Gage
Blocks, Master Ring Gage,

Master Thread Plug Set

Snap Gages 2

Universal Length

(External / Internal) Up to 20 in (12 + 1.5L) pin Measuring Machine, Gage
Blocks
. . Universal Length
Spherical Diameter, . . . .
+
Standard Ball, Steel Ball 2 Upto4in (10 + 1.2L) pin Measuring Machine, Gage
Blocks
Universal Length
Thickness Gauge / Feeler . . Measuring Machine, High-
+ )
Gauge '2 Upto 1in (12 +0.17L) pin Accuracy Micrometer,
Gage Block
Universal Length Measuring
Machine, Up to 24 in (3.3 + 2L) pin Gage Blocks
Linear Measurement !~
SN
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Length — Dimensional Metrology

Round Rock, TX

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) MethOfi, and/or
Equipment
Gage Blocks 2
Length
(Deviation of the length at any Upto 4in (6.5 4+ 0.54L) pin Gage Blocks, Universal
point from nominal length) (4 to 20) in (4.9 + 1.7L) pin Length Measuring Machine
Variation in length 0.02 in 5.9 pin
Bevel Protractor / Up to 90° o Angle Blocks, Gage
Universal Bevel Protractor !2 (4 Quadrant) Blocks, Surface Plates
Master Level / Electronic Up to 0.005 in/in 1.1 pin/in Sine Bar, Gage Blocks,
Inclinometer / Angle Meter Up to 90° 0.000 82° Surface Plate
Optical Comparators and
Vision Systems/Measuring . . Gage Blocks, Standard
Microscope 12 Up to 40 in (19 + 2.3L) pin Scale
X, Y, Z Axis
Ruler & Tape Measures ! (0 to 40) in Dl 1 Gage Blocks

(40 to 2 000) in

(1.6 x 10*L) in

Indicators 12
Dial Gages

Universal Measuring

Dial Thickness Gages Up to 4in (7270 C100) 1 Machine, Indicator Tester
Dial Test Indicators /LVDTs
Indicators !
Dial Gages Up to 4 in (2.6 + 2.5L) win + 0.58R Gage Blocks, Comparator

Dial Thickness Gages
Dial Test Indicators /LVDTSs

Stand

Surface Plates '
Repeat Reading
(Local area flatness)

(6 to 140) inDL
Up to 5 000 pin

(21 + 1.2D) pin

Repeat-o-meter

Mass and Mass Related

Round Rock, TX

Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

Pressure Gage! / Absolute &
Differential & Vacuum
Gauges, Transmitters

(0 to 10 000) psi
(10 000 to 40 000) psi

0.05 % of reading + 0.58R
0.2 % of reading + 0.58R

Pressure Calibrator

Torque Tools !

1.5 Ibfin to 1 100 Ibf"ft

0.54 % of reading

Torque Tester

Torque Tester !2

Up to 55 Ibf-in
(55 to 220) Ibf*in
(220 to 1 100) Ibf-in

0.062 % of reading + 0.58R
0.04 % of reading + 0.58R
0.026 % of reading + 0.58R

Torque Calibration Wheel
with Standard Weights
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Round Rock, TX

Expanded Uncertainty of

Reference Standard,

Page 166 of 931

Parameter/Equipment Range Measurement (+/-) MethOfi, and/or
Equipment
(1 to 20) mg 0.008 3 mg
(20 to 50) mg 0.008 4 mg
(50 to 100) mg 0.008 6 mg
(100 to 200) mg 0.008 7 mg
(200 to 500) mg 0.009 1 mg
500mgtolg 0.009 6 mg
(1to2) g 0.01 mg
(2t05) g 0.012 mg
(5t010) g 0.013 mg .
Mass (Weights) (10t0 20) g 0.015 mg Stﬁg;r(éxlih; and
(20 to 50) g 0.017 mg parator
(50 to 100) g 0.027 mg
(100 to 200) g 0.052 mg
(200 to 500) g 0.83 mg
1 kg 1.2 mg
2 kg 1.7 mg
5kg 82 mg
10 kg 82 mg
20 kg 83 mg
Up to 20 mg 0.001 5 mg
(20 to 50) mg 0.002 mg
(50 to 100) mg 0.002 5 mg
(100 to 200) mg 0.003 1 mg
(200 to 500) mg 0.004 1 mg
500mgtolg 0.005 1 mg
(l1to2) g 0.006 1 mg
Scales & Balances ! ((52 tz)o 15()))gg 0'8 %81 inrgg Standard Weights
(10 t0 20) g 0.013 mg
(20t0 50) g 0.015 mg
(50 to 100) g 0.025 mg
(100 to 200) g 0.051 mg
(200 to 500) g 0.13 mg
500 g to 20 kg 0.82 x 10 kg/kg
(20 to 50) kg 1.3 x 10 kg/kg
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Round Rock, TX

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) MethOfi, and/or
Equipment
Piston/Plunger Operated
Volumetric Apparatus Up t0 20 pL, 00'02 uL .
(POVA) ! (20 to 50) uLL 0.043 % of reading
. . . (50 to 100) puL. 0.026 % of reading .
Pipettes, Syrmges, Dilutors, (100 to 200) uL 0.019 % of reading Standard Weights and
Titrators, 200 pL to 10 mL 0.015 % of readin Balances
Piston/Displacement Burettes B rF ne
(Burets), Dispensers, Liquid (10 to 20) mL 0.014 % of reading
’ Handlers ’ (20 to 2 000) mL 0.012 % of reading
Volumetric Glassware !
Volumetric Apparatus,
Flasks, Burettes, Volumetric [ljg ;co 218 mIi 0 0?4‘15;)1 S mI:l. Standard Weights and
Dispensers, Cylinders, (10 to 20888 : 0 0F Teacing Balances

Graduated Cylinders,
Beakers, Vials, & Containers

(20 to 2 000) mL

0.012% of reading

Air Flow (0.001 to 1 000) L/m 0.85% of reading Flow Calibrator
Velocity (1 to 6 800) ft/min 1.7% of reading Anemometer
Force Compression and (3 to 10 000) Ibf 0.08 % of reading
° P (10 000 to 100 000) 1bf 0.1 % of reading Load Cell

Tension !

(100 000 to 1 000 000) Ibf

0.17 % of reading

Photometry and Radiometry

Round Rock, TX

Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

Optical Power !
900 nm to 1 700 nm

(-64 to -0.01) dB
(0.01 to 10.00) dB

2.5 % of reading

Optical Power Sensor

Optical Wavelength —

(700 to 1 650) nm

0.007 nm

Wavelength Meter

Measure !
Uv (0.001 to 10 000) mW 2.6 % of reading uv Povgzli\(/)[reter and
[lluminance (0.01 to 2 000) lux 3 % of reading Light Meter
N\,
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Thermodynamic Round Rock, TX
. Reference Standard,
Parameter/Equipment Range Expanded Uncertainty of Method, and/or
Measurement (+/-) .
Equipment
Humidity — Measure ! (10 to 95) %RH 0.7 %RH Hum‘d“ﬁgglecator and
Humiditv Measurin Comparison to Reference
b ui‘/ ent ! & (10 to 95) %RH 1 %RH Standard Humidity and
quip Humidity Source
(-30 to 0) °C 0.66 °C
(0 to 10) °C 0.31 °C
(10 to 50) °C 0.34 °C
. (50 to 100) °C 0.57 °C Fluke Black Body
Rﬁgﬁiggtfergﬁ’d) (100 to 160) °C 1.1°C Calibrator
(160 to 200) °C 1.2 °C €=0.951=(8to 14) um
(200 to 300) °C 1.7°C
(300 to 400) °C 2.2°C
(400 to 500) °C 3°C
Temperature — Measure ! (-40 to 420) °C 0.028 °C Indicator and RTD Probe
Temperature Measuring Comparison to Reference
(-40 to 200) °C 0.049 °C Standard Temperature and

Equipment !

Temperature Source

Time and Frequency

Round Rock, TX

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho.d, and/or
Equipment
Tachometer ! (0 to 100 000) rpm 0.000 25 % of reading + 0.58R Multl—Peruct Calibrator
with Lamp

Frequency — Measure

10 MHz

1.2 parts in 10'? Hz

GPS Receiver

Frequency — Measure !

10 Hz to 40 GHz

2.5 parts in 10'! Hz

Counter, Signal Generator

Frequency —Generate !

1 Hz to 50 GHz

1 parts in 10° Hz

GPS Receiver, Signal

Generators
(20 to 100) ns (3.5x 109 s
>100 ns to 100 ms (2.4 x 109 s
Period— Generate >100 msto 1s (4.5 x 109s GPS Receiver, Signal
(>1to 10) s (5.4x 109 s Generator
(>10to 100) s (1.9 x 109 s
(>100 to 200) s (3.1 x 10D s
Return to Site listing (top) Go to Notes (bottom)
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Services performed at satellite laboratory

Micro Precision Calibration, Inc.
16 Columbia Drive
Ambherst, NH 03031
Norma Vazquez 530-268-1860

norma.vazquez@microprecision.com

CALIBRATION AND DIMENSIONAL MEASUREMENT

CALIBRATION

Acoustics and Vibration

Ambherst, NH

Expanded Uncertainty of

Parameter/Equipment Range Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

(74 to 114) dB

(125 Hz to 4 kHz) 0. L8

Sound Level Calibrator!

Sound Calibration System

(74 to 114) dB

(125 Hz to 4 kHz) 0.10 dB + 0.58R

Sound Level Meter!2

Sound Calibration System

Chemical Quantities

Ambherst, NH

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Mf]:;ho.d, and/or
quipment
10 uS/cm 0.3 uS/cm
100 puS/em 0.9 uS/cm
. 1 000 puS/cm 3 uS/em Standard Conductivit

Conductivity Meters ' 1 500 pS/em 32 wS/em Solutions
10 000 puS/cm 32 uS/cm
100 000 pS/cm 290 puS/cm
4 pH 0.013 pH

pH Meters ! 7 pH 0.013 pH Standard pH Solutions
10 pH 0.013 pH

Electrical — DC/Low Frequency

Ambherst, NH

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho.d, and/or
Equipment
DC Voltage — Source ! 1.018V 1.3 uV/vV + 0.082 uv DC Voltage Reference
Fixed Values 10V 1.3 uV/V + 0.06 uV Standard
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Electrical — DC/Low Frequency

3.5 uV/V+4uv

(22 to 220) V 5 WV/V + 40 pv

Ambherst, NH
. Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
(0 to 220) mV 7.5 WV/V + 0.4 pV
220 mV to 2.2 V 5 uV/V + 0.7 uV
- | (2.2t0 11) V 3.5 WV/V + 2.6 pV
DC Voltage — Source (11t022) V

Multi-Function Calibrator

220 Vto 1.1 kV 6.3 WV/V + 400 uV
(0 to 100) mV 6.2 WV/V + 0.3 pV
0.1to 1)V 3.5 uV/V + 0.3 uV
DC Voltage — Measure ! (1to10) V 3uV/V+0.5uv Multimeter
(10 to 100) V 5.1 pV/V + 30 pV
100 V to 1 kV 5.1 uvV/vV+ 0.1 mV
DC Voltage — Measure '3 (1 to 10) kV 0.3 mV/V +0.031 V .
High Voltage (10 to 100) kV 0.58 mV/V + 0.67 V High Voltage Meter
0.01 mW to 20.5 kW
33mVtol 020V

DC Power — Source !

(0.33 to 330) mA
330 mAto 11 A
(11 to0 20.5) A

0.03 % of Watts output + 0.58R
0.059 % of Watts output + 0.58R
0.096 % of Watts output + 0.

Multi-Product Calibrator

S8R

DC Current — Source !

(0 to 220) pA

40 pA/A + 6 nA
(0.22 to 2.2) mA

35 tA/A + 7 nA

(2.2 to 22) mA 35 nA/A + 40 nA Multi-Product Calibrator
(22 to 220) mA 45 uA/A + 0.7 pA
(0.22t02.2) A 80 nA/A + 12 uA
DC Current — Source ! (22to 11) A

360 LA/A + 480 pA
(0 to 330) pA

Multi-Function Calibrator
and Amplifier

DC Current — Source !

116 nA/A + 16 nA
78 LA/A + 24 nA
78 nA/A +0.17 pA
78 uA/A + 1.7 uA
155 pA/A + 32 pA
388 HA/A + 270 pA
775 nA/A + 590 pA

330 pA to 3.3 mA
(3.3 to 33) mA
(33 to 330) mA

330 mA to 3.3 A
(33t 11) A
(11 t0 20.5) A
(10 to 16.5) A

Multi-Product Calibrator

DC Current — Source !

2.8 mA/A + 3 mA

(16.5 to 150) A 2.8 mA/A + 25 mA

(150 to 1025) A 3 mA/A + 90 mA

Multi-Product Calibrator
w/ 50-turn Coil
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Ambherst, NH

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Methog, and/or
Equipment
(0 to 100) nA 30 uA/A + 40 pA
100 nA to 1 pA 20 nA/A + 40 pA
(1to 10) A 20 uA/A + 100 pA
DC Current — Measure ! (10 to 100) pA 20 2o + 0.8 nA Multimeter

100 pA to 1 mA

20 pA/A + 5 nA

(1 to 10) mA 20 pA/A + 50 nA
(10 to 100) mA 35 pA/A + 0.5 pA
100 mAtol A 110 uA/A + 10 pA
(1t020) A 107 pA/A + 58 nA Multimeter with Current
DC Current — Measure ! (20 to 100) A 40 LA/A + 1.4 pA Shunt
0Q 40 pQ
1.0 Q 95 uQ
1.9Q 181 uQ
10 Q 230 puQ
19 Q 437 pnQ
100 Q 1 mQ
190 Q 1.9 mQ
1 kQ 8.5 mQ
1 1
ReSI;t?;ng POSiI(I);rce 11'3 1153 ég gg Multiproduct Calibrator
19 kQ 162 mQ
100 kQ 1.1 Q
190 kQ 2.1Q
1 MQ 20 Q
1.9 MQ 40 Q
10 MQ 400 Q
19 MQ 893 Q
100 MQ 10 kQ
1Q 1.3 uQY/Q
) 10 Q 13 uy/Q
Rem;tfmcs;) Sottlrce 1 100 Q 13 tQ/Q Standard Resistors
ixed Points L kO 13 nQQ
10 kQ 1.4 pQ/Q
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Expanded Uncertainty of

Reference Standard,

Resistance — Measure !

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

Parameter/Equipment Range Measurement (+/-) Methog, and/or
Equipment
(0 to 10) Q 15 pQ/Q + 30 pQ
(10 to 100) Q 12 pY/Q + 0.5 mQ
100 Q to 1 kQ 10 pY/Q + 0.5 mQ
(1 to 10) kQ 10 pQY/Q + 5 mQ
10 pY/Q + 50 mQ Multimeter

15 pQ/Q +2Q
50 pQYQ + 100 Q
500 pQY/Q + 1 kQ
5 mQ/Q + 10 kQ

Capacitance — Source !
50 Hz to 1 kHz

(220 to 399.9) pF
400 pF to 1.1 nF
(1.1 to 3.3) nF
(3.3to 11) nF
(11 to 33) nF
(33 to 110) nF
(110 to 330) nF
330 nF to 1.1 pF
(1.1 to 3.3) uF
(3.3to 11) pF
(11 to 33) uF
(33 to 110) uF
(110 to 330) puF
330 pF to 1.1 mF
(1.1 to 3.3) mF
(3.3to 11) mF
(11 to 33) mF
(33 to 110) mF

3.9 mF/F + 7.8 pF
3.9 mF/F + 7.8 pF
3.9 mF/F + 7.8 pF
1.9 mF/F + 7.8 pF
1.9 mF/F + 78 pF
1.9 mF/F + 78 pF
1.9 mF/F + 233 pF
1.9 mF/F + 0.78 nF
1.9 mF/F + 2.3 nF
1.9 mF/F + 7.8 nF
3.1 mF/F + 23 nF
3.5 mF/F + 78 nF
3.5 mF/F + 233 nF
3.5 mF/F + 0.78 pF
3.5 mF/F + 2.3 uF
3.5 mF/F + 7.8 uF
5.8 mF/F + 23 uF
8.5 mF/F + 78 uF

Multi-Product Calibrator

Capacitance — Source !

(1, 10, 100, 1 000) pF

Standard Capacitors

100 Hz to 10 kHz

Fixed Values 1 kHz to 13 MHz 67 uF/F + 0.58R
100 uH 0.02 uH
1 mH 0.2 uH
10 mH 2 uH
_ 1
In?g;te;rllzcio ls(‘)oll(lilcze 100 mH 20 uH Standard Inductors
1H 0.2 mH
2 H 0.4 mH
10 H 2 mH
_ 1
Inductance - Source (0to 1) H 0.41 mH/H + 0.58R Decade Inductor

Inductance — Measure !
12 Hz to 100 kHz

0.01 uH to 10 H

0.23 mH/H

Precision LCR Meter
w/Standard Inductors
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Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

Electrical Calibration of
Thermocouple Indicators !

Type B
(600 to 800) °C
(800 to 1 000) °C
(1000 to 1 550) °C
(1550to 1 820) °C
Type C
(0 to 150) °C
(150 to 650) °C
(650 to 1 000) °C
(1000 to 1 800) °C
(1 800to2316) °C
Type E
(-250 to -100) °C
(-100 to -25) °C
(-25 to 350) °C
(350 to 650) °C
(650 to 1 000) °C
Type J
(-210 to -100) °C
(-100 to -30) °C
(-30 to 150) °C
(150 to 760) °C
(760 to 1 200) °C
Type K
(-200 to -100) °C
(-100 to -25) °C
(-25 to 120) °C
(120 to 1 000) °C
(1 000to1372)°C
Type L
(-200 to -100) °C
(-100 to 800) °C
(800 to 900) °C
Type N
(-200 to -100) °C
(-100 to -25) °C
(-25 to 120) °C
(120 to 410) °C
(410 to 1 300) °C

0.36 °C
0.29 °C
0.26 °C
0.28 °C

0.26 °C
0.23 °C
0.27 °C
0.4 °C
0.66 °C

0.4 °C
0.17 °C
0.16 °C
0.17 °C
0.2°C

0.24 °C
0.17 °C
0.16 °C
0.18 °C
0.21 °C

0.28 °C
0.18 °C
0.17 °C
0.23 °C
0.33 °C

0.31 °C
0.23 °C
0.18 °C

0.33 °C
0.21 °C
0.19 °C
0.18 °C
0.24 °C

Multi-Product Calibrator
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. Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range M Method, and/or
easurement (+/-) .
Equipment
Type R
(0 to 250) °C 0.46 °C
(250 to 400) °C 0.29 °C
(400 to 1 000) °C 0.28 °C
(1 000 to 1 767) °C 0.33 °C
Type S
(0 to 250) °C 0.38 °C
(250 to 1 000) °C 0.3 °C
Electrical Calibration of (1 000 to 1 400) °C 0.31 °C . .
Thermocouple Indicators ! (1400to 1 767) °C 0.37 °C Multi-Product Calibrator
Type T
(-250 to -150) °C 0.5°C
(-150 to 0) °C 0.22 °C
(0 to 120) °C 0.17 °C
(120 to 400) °C 0.16 °C
Type U
(-200 to 0) °C 0.45 °C
(0 to 600) °C 0.24 °C
Cu 427,10 Q
(-100 to 260) °C 0.23 °C
Pt 385, 100 Q
(-200 to -80) °C 0.039 °C
(-80 to 0) °C 0.039 °C
(0 to 100) °C 0.054 °C
(100 to 300) °C 0.07 °C
. o (300 to 400) °C 0.078 °C
Flectrical Calibration of RTD 400 10 630) °C 0.093 °C Multi-Product Calibrator
hdicators (630 to 800) °C 0.18 °C
Pt 3926, 100 Q
(-200 to -80) °C 0.039 °C
(-80 to 0) °C 0.039 °C
(0 to 100) °C 0.054 °C
(100 to 300) °C 0.07 °C
(300 to 400) °C 0.078 °C
(400 to 630) °C 0.093 °C
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. Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range M Method, and/or
easurement (+/-) .
Equipment
Pt 3916, 100 Q
(-200 to -190) °C 0.19 °C
(-190 to -80) °C 0.031 °C
(-80 to 0) °C 0.039 °C
(0 to 100) °C 0.047 °C
(100 to 260) °C 0.054 °C
(260 to 300) °C 0.062 °C
(300 to 400) °C 0.07 °C
(400 to 600) °C 0.078 °C
(600 to 630) °C 0.18 °C
Pt 385, 200 Q
(-200 to -80) °C 0.031 °C
(-80 to 0) °C 0.031 °C
(0 to 100) °C 0.031 °C
(100 to 260) °C 0.039 °C
(260 to 300) °C 0.093 °C
(300 to 400) °C 0.1 °C
(400 to 600) °C 0.11 °C
(600 to 630) °C 0.12 °C
. . . Pt 385, 500 Q
Electrical Calibration of RTD) "™ 544 1 _g0) oc 0.031 °C Multi-Product Calibrator
Indicators (-80 t0 0) °C 0.039 °C
(0 to 100) °C 0.039 °C
(100 to 260) °C 0.047 °C
(260 to 300) °C 0.062 °C
(300 to 400) °C 0.062 °C
(400 to 600) °C 0.07 °C
(600 to 630) °C 0.085 °C
Pt 385, 1 kQ
(-200 to -80) °C 0.023 °C
(-80to 0) °C 0.023 °C
(0 to 100) °C 0.031 °C
(100 to 260) °C 0.039 °C
(260 to 300) °C 0.047 °C
(300 to 400) °C 0.054 °C
(400 to 600) °C 0.054 °C
(600 to 630) °C 0.18 °C
PtNi 385, 100 Q
(-80 to 0) °C 0.062 °C
(0 to 100) °C 0.062 °C
(100 to 260) °C 0.11 °C
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Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

AC Voltage — Source !

220 pV to 2.2 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
(2.2 t0 22) 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
220mVto2.2V
(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

240 pV/V + 4 nv
90 uV/V +4 uv
80 uV/V + 4 uv
200 pV/V + 4 nv
500 uV/V +5uvV
1.1 mV/V + 10 uV
1.4 mV/V + 20 uVv
2.7 mV/V + 20 uV

240 uV/V +4 uv
90 uV/V + 4 uv
80 uVv/V +4 uv
200 pV/V + 4 nv
500 uV/V + 5 uv
1.1 mV/V + 10 pV
1.4 mV/V + 20 uV
2.7 mV/V + 20 uV

240 pV/V + 12 pv
90 uV/V +7 uvV
80 uV/V +7uvV
200 uV/V + 7 uVv

460 uV/V + 17 pv

900 uV/V + 20 uVv
1.4 mV/V + 25 uvV

2.7mV/V + 45 uv

240 uV/V + 40 pv
90 uV/V + 15 uv
45 uV/V + 8 uv
75 uwV/vV + 10 uv
110 pV/V + 30 pv

420 uV/V + 80 uv
1 mV/V + 200 uV

1.7 mV/V + 300 uV

Multi-Function Calibrator
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Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

AC Voltage — Source !

(22t022) 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
(220 to 1 100) V
(15 to 50) Hz
50 Hzto 1 kHz

240 pV/V + 400 pVv
90 uV/V + 150 uVv
45 uV/V + 50 uv
75 uV/V + 100 uV
100 uV/V + 200 uVv

275 uwV/V + 600 uV

1 mV/V +2 mV

1.5 mV/V +3.2mV

240 uV/V + 4 mV
90 uV/V + 1.5 mV
52 uV/V + 0.6 mV
80 uV/V + 1.0 mV
150 uV/V + 2.5 mV
900 uV/V + 16 mV
4.4 mV/V + 40 mV
8 mV/V + 80 mV

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

Multi-Function Calibrator

AC Voltage — Source !

(220 to 750) V
(30 to 50) kHz
(50 to 100) kHz
(750 to 1 100) V

600 uV/V + 11 mV
2.3 mV/V + 45 mV

Multi-Function Calibrator

40 Hz to 1 kHz 90 WV/V + 4 mV with Amplifier
(1 to 20) kHz 170 uV/V + 6 mV

(20 to 30) kHz 600 uV/V + 11 mV

Up to 10 mV
(1 to 40) Hz 300 uV/V +3 uV
40 Hz to 1 kHz 200 uV/V + 1.1 uv
AC Voltage — Measure ! (1 to 20) kHz 300 uV/V + 1.1 uv Multimeter

(20 to 50) kHz I mV/V+ 1.1 pVv

(50 to 100) kHz 5mV/V+ 1.1 uV

(100 to 300) kHz 40 mV/V + 2 uV
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Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

AC Voltage — Measure !

(10 to 100) mV
(1 to 40) Hz
40 Hz to 1 kHz
(1 to 20) kHz
(20 to 50) kHz
(50 to 100) kHz
(100 to 300) kHz
300 kHz to 1 MHz
(1to2) MHz
100 mV to 10 V
(1 to 40) Hz
40 Hz to 1 kHz
(1 to 20) kHz
(20 to 50) kHz
(50 to 100) kHz
(100 to 300) kHz
300 kHz to 1 MHz
(1 to 2) MHz
(10 to 100) V
(1 to 40) Hz
40 Hz to 1 kHz
(1 to 20) kHz
(20 to 50) kHz
(50 to 100) kHz
(100 to 300) kHz
300 kHz to 1 MHz
(100 to 700) V
(1 to 40) Hz
40 Hz to 1 kHz
(1 to 20) kHz
(20 to 50) kHz
(50 to 100) kHz

70 uwV/V + 4 uvV
70 uV/V +2 uV
140 pV/V +2 uv
300 pV/V + 2 uv
800 uV/V +2 uv
3mV/V + 10 pv
10 mV/V + 10 uV
15 mV/V + 10 uV

70 uV/V + 0.4 mV
70 uV/V + 0.2 mV
140 pV/V + 0.2 mV
300 uV/V + 0.2 mV
800 uV/V + 0.2 mV
3mV/V+1mV
10 mV/V + 1 mV
15 mV/V +1 mV

200 uV/V + 4 mV
200 uV/V + 2 mV
200 uV/V + 2 mV
350 uV/V +2 mV
1.2 mV/V + 2 mV
4 mV/V + 10 mV
15 mV/V + 10 mV

400 uV/V + 40 mV
400 pV/V + 20 mV
600 uV/V + 20 mV
1.2 mV/V + 20 mV
3mV/V+20mV

Multimeter

AC High Voltage — Measure !

(1 to 70) kV

(50 to 60) Hz

1.2mV/V+09V

High Voltage Meter
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Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

AC Voltage — Measure !
(Absolute Measurement)

2.2 mV Range
(10 to 20) Hz
(20 to 40) Hz
40 Hz to 20 kHz
(20 to 50) kHz
(50 to 100) kHz

7 mV Range
(10 to 20) Hz
(20 to 40) Hz
40 Hz to 20 kHz
(20 to 50) kHz
(50 to 100) kHz

22 mV Range
(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

70 mV Range
(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

(100 to 300) kHz
(300 to 500) kHz
500 kHz to 1 MHz

(100 to 300) kHz
(300 to 500) kHz
500 kHz to 1 MHz

500 kHz to 1 MHz

500 kHz to 1 MHz

1.1 mV/V + 0.87 uv
493 uV/V + 0.87 uV
280 uV/V +0.87 uv
540 uV/V + 1.3 uv
800 uV/V + 1.7 uwV
1.5 mV/V + 2.7 uV
1.6 mV/V +4 uv
2.1 mV/V + 4 uvV

567 uV/V +0.87 uVv
247 uV/V + 0.87 uV
140 uV/V + 0.87 uv
267 uV/V + 1.3 uv
400 pV/V + 1.7 pv
800 uV/V + 2.7 uv
867 uV/V +4 uv
1.3 mV/V + 4 uV

193 uV/V + 0.87 uv
120 uV/V + 0.87 uV
73 uV/V +0.87 uv
140 pV/V + 1.3 uv
207 uwV/V + 1.7 uv
540 uV/V + 2.7 uv
573 uV/V +4 uv
933 uV/V +4 puv

160 uV/V +1 uVv

80 uV/V+1puv

43 uV/V + 1 uv
80 uV/V + 1.3 uv
173 uwV/V + 1.7 uv
340 uV/V + 2.7 uwvV
440 pV/V + 4 pv
733 uV/V +4 uVv

AC Measurement Standard
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. Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range M Method, and/or
easurement (+/-) .
Equipment
220 mV Range
(10 to 20) Hz 140 pV/V + 1 uVv
(20 to 40) Hz 56 uV/V + 1 uV
40 Hz to 20 kHz 25 uV/V + 1 pv
(20 to 50) kHz 46 pV/V + 1.3 uv
(50 to 100) kHz 107 uV/V + 1.7 uV
(100 to 300) kHz 160 uV/V + 2.7 uV
(300 to 500) kHz 240 pV/V + 4 uv
500 kHz to 1 MHz 627 uV/V +4 uv
700 mV Range
(10 to 20) Hz 140 uV/V + 1 pv
(20 to 40) Hz 50 uV/V + 1 uV
40 Hz to 20 kHz 21 uV/V+1 v
(20 to 50) kHz 33 uV/V+1.3uvV
(50 to 100) kHz 53 uV/V + 1.7 uv
(100 to 300) kHz 107 uV/V + 2.7 uV
(300 to 500) kHz 200 uV/V + 4 uv
AC Voltage — Measure ! 500 kHz to 1 MHz 600 uV/V +4 uv
(AbsolutegMeasurement) 2.2 V Range 3 g AC Measurement Standard
(10 to 20) Hz 133 uV/V + 0.058 uv
(20 to 40) Hz 43 uV/V +0.058 uv
40 Hz to 20 kHz 15 uV/V + 0.058 uv
(20 to 50) kHz 30 uV/V +0.058 uVv
(50 to 100) kHz 47 uV/V +0.058 pv
(100 to 300) kHz 100 uV/V +0.058 pv
(300 to 500) kHz 167 uV/V + 0.058 pv
500 kHz to 1 MHz 560 uV/V + 0.058 uVv
7.0 V Range
(10 to 20) Hz 133 uV/V +0.058 pv
(20 to 40) Hz 44 uV/V +0.058 pv
40 Hz to 20 kHz 15 uv/vV +0.058 uv
(20 to 50) kHz 31 pV/V +0.058 pv
(50 to 100) kHz 53 uV/V +0.058 pv
(100 to 300) kHz 120 uV/V + 0.058 pv
(300 to 500) kHz 253 uV/V +0.058 uv
500 kHz to 1 MHz 733 uV/V +0.058 uV
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. Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range M Method, and/or
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Equipment
22 V Range
(10 to 20) Hz 133 uV/V +0.58 uv
(20 to 40) Hz 44 uV/V +0.58 uv
40 Hz to 20 kHz 17 uV/V +0.58 uv
(20 to 50) kHz 31 uV/V +0.58 uv
(50 to 100) kHz 53 uV/V +0.58 uv
(100 to 300) kHz 120 uV/V + 0.58 uV
(300 to 500) kHz 253 uV/V + 0.58 uv
500 kHz to 1 MHz 733 uV/V + 0.58 uv
70 V Range
(10 to 20) Hz 133 uV/V + 0.58 uv
(20 to 40) Hz 45 uV/vV + 0.58 uv
40 Hz to 20 kHz 20 uV/V +0.58 uv
(20 to 50) kHz 37 uV/V +0.58 pv
(50 to 100) kHz 61 uV/V +0.58 uv
(100 to 300) kHz 127 uV/V + 0.58 pv
(300 to 500) kHz 267 uwV/V + 0.58 uV
500 kHz to 1 MHz 733 uV/V +0.58 pv
AC Voltage — Measure ! {220 V Range
(Absolute Measurement) (10 to 20) Hz 133 uV/V + 5.8 uv AC Measurement Standard
(20 to 40) Hz 45 uV/V + 5.8 uv
40 Hz to 20 kHz 19 uV/V + 5.8 uv
(20 to 50) kHz 45 uV/V + 5.8 uv
(50 to 100) kHz 64 uV/V + 58 uv
(100 to 300) kHz 140 uV/V + 5.8 uV
(300 to 500) kHz 293 uV/V + 5.8 uVv
700 V Range
(10 to 20) Hz 133 uV/V +5.8 uv
(20 to 40) Hz 64 uV/V + 58 uv
40 Hz to 20 kHz 26 uV/V + 5.8 uv
(20 to 50) kHz 80 uV/V + 5.8 uv
(50 to 100) kHz 267 uwV/V + 5.8 uv
1 000 V Range
(10 to 20) Hz 133 uV/V + 5.8 uv
(20 to 40) Hz 64 uV/V + 5.8 uv
40 Hz to 20 kHz 25 uV/V +5.8 uv
(20 to 50) kHz 80 uV/V + 5.8 uv
(50 to 100) kHz 267 uV/V + 5.8 uv
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. Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range M Method, and/or
easurement (+/-) .
Equipment
2.2 mV Range
(10 to 30) Hz 667 uV/V +0.06 uV
(30 to 120) Hz 333 uV/V +0.06 uV
120 Hz to 1.2 kHz 333 uV/V +0.06 uV
(1.2 to 120) kHz 333 uV/V +0.06 uV
(120 to 500) kHz 467 uwV/V + 0.67 uV
500 kHz to 1.2 MHz 467 uV/V + 0.67 uV
(1.2 to 2) MHz 467 uV/V + 0.67 uV
(2 to 10) MHz 1.1 mV/V + 0.67 uV
(10 to 20) MHz 2 mV/V +0.67 uV
(20 to 30) MHz 4.7 mV/V + 1.3 uV
7 mV Range
(10 to 30) Hz 667 uV/V +0.058 uV
(30 to 120) Hz 333 uV/V +0.058 uv
120 Hz to 1.2 kHz 333 uV/V +0.058 uVv
AC Voltage — Measure ! (1.2 to 120) kHz 333 uV/V + 0.058 v
Flatness (120 to 500) kHz 467 pV/vV + 0.67 pv AC Measurement Standard
(Relative to 1 kHz) 500 kHz to 1.2 MHz 467 uV/V + 0.67 uV
(1.2 to 2) MHz 467 uV/V + 0.67 uV
(2 to 10) MHz 667 uV/V + 0.67 uV
(10 to 20) MHz 1.1 mV/V +0.67 uV
(20 to 30) MHz 2.5 mV/V + 0.67 uV
22 mV Range
(10 to 30) Hz 667 uV/V +0.058 pv
(30 to 120) Hz 333 uV/V +0.058 uv
120 Hz to 1.2 kHz 333 uV/V +0.058 uv
(1.2 to 120) kHz 333 uV/V +0.058 uVv
(120 to 500) kHz 467 uV/V + 0.058 uVv
500 kHz to 1.2 MHz 467 uwV/V + 0.058 uv
(1.2 to 2) MHz 467 uV/V + 0.058 uv
(2 to 10) MHz 667 uV/V +0.058 uV
(10 to 20) MHz 1.1 mV/V +0.058 pv
(20 to 30) MHz 2.5 mV/V + 0.058 uVv
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Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

AC Voltage — Measure !
Flatness
(Relative to 1 kHz)

70 mV Range
(10 to 30) Hz
(30 to 120) Hz
120 Hz to 1.2 kHz
(1.2 to 120) kHz
(120 to 500) kHz
500 kHz to 1.2 MHz
(1.2 to 2) MHz
(2 to 10) MHz
(10 to 20) MHz
(20 to 30) MHz
220 mV Range
(10 to 30) Hz
(30 to 120) Hz
120 Hz to 1.2 kHz
(1.2 to 120) kHz
(120 to 500) kHz
500 kHz to 1.2 MHz
(1.2 to 2) MHz
(2 to 10) MHz
(10 to 20) MHz
(20 to 30) MHz
700 mV Range
(10 to 30) Hz
(30 to 120) Hz
120 Hz to 1.2 kHz
(1.2 to 120) kHz
(120 to 500) kHz
500 kHz to 1.2 MHz
(1.2 to 2) MHz
(2 to 10) MHz
(10 to 20) MHz
(20 to 30) MHz

667 uV/V +0.58 uv
333 uV/V +0.58 uv
333 uV/V +0.58 uv
333 uV/V +0.58 uv
333 uV/V +0.58 uv
333 uV/V +0.58 uv
333 uV/V + 0.58 uv
667 uV/V + 0.58 uv
1 mV/V +0.58 uVv
2.3 mV/V + 0.58 uV

667 uV/V +0.58 uv
267 uV/V + 0.58 uVv
267 uV/V + 0.58 uVv
267 uwV/V + 0.58 uVv
267 uV/V + 0.58 uV
333 uV/V +0.58 uv
333 uV/V +0.58 uv
667 uV/V + 0.58 uv
I mV/V +0.58 uv
2.3 mV/V + 0.58 uV

667 uV/V + 5.8 uv
200 uV/V + 5.8 uV
200 pV/V + 5.8 uv
200 uV/V + 5.8 uv
200 uV/V + 5.8 uV
333 uV/V+5.8 uv
333 uV/V+5.8uv
667 uV/V + 5.8 uv

I mV/V + 58 uV
2.3 mV/V+58uV

AC Measurement Standard
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Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

AC Voltage — Measure !
Flatness
(Relative to 1 kHz)

2.2 V Range
(10 to 30) Hz
(30 to 120) Hz
120 Hz to 1.2 kHz
(1.2 to 120) kHz
(120 to 500) kHz
500 kHz to 1.2 MHz
(1.2 to 2) MHz
(2 to 10) MHz
(10 to 20) MHz
(20 to 30) MHz
7.0 V Range
(10 to 30) Hz
(30 to 120) Hz
120 Hz to 1.2 kHz
(1.2 to 120) kHz
(120 to 500) kHz
500 kHz to 1.2 MHz
(1.2 to 2) MHz
(2 to 10) MHz
(10 to 20) MHz
(20 to 30) MHz

667 uV/V + 5.8 uv
200 uV/V + 5.8 uv
200 uV/V + 5.8 uv
200 pV/V + 5.8 uv
200 uV/V + 5.8 uv
333 uV/V +5.8 uv
333 uV/V + 5.8 uv
667 uV/V + 5.8 uv

I mV/V+58uV
2.3 mV/V + 5.8 uV

667 uV/V + 5.8 uv
200 uV/V + 5.8 uv
200 pV/V + 5.8 uv
200 uV/V + 5.8 uv
200 uV/V + 5.8 uv
333 uV/V +5.8 uv
333 uV/V +5.8 uv
667 uV/V + 5.8 uv

1 mV/V+58uV
2.3 mV/V+ 58 uv

AC Measurement Standard

AC Power — Source !2
(45 to 65) Hz
PF=1

0.1 mW to 20.5 kW
(33 to 330) mV)
(3.3t0 9) mA
(9 to 33) mA
(33 t0 90) mA
(90 to 330) mA
(0.33t0 0.9) A
(0.9t03) A
Btoll) A
(11t020.5) A
330 mV to 1 020 V
(3.3t0 9) mA
(9 to 33) mA
(33 to 90) mA
(90 to 330) mA
(0.33t00.9) A
(0.9t03) A
Btoll) A
(11t020.5) A

0.11 % of Watts output + 0.58R
0.081 % of Watts output + 0.58R
0.11 % of Watts output + 0.58R
0.081 % of Watts output + 0.58R
0.1 % of Watts output + 0.58R
0.088 % of Watts output + 0.58R
0.1 % of Watts output + 0.58R
0.13 % of Watts output + 0.58R

0.096 % of Watts output + 0.58R
0.066 % of Watts output + 0.58R
0.096 % of Watts output + 0.58R
0.066 % of Watts output + 0.58R
0.088 % of Watts output + 0.58R
0.073 % of Watts output + 0.58R
0.096 % of Watts output + 0.58R
0.15 % of Watts output + 0.58R

Multi-Product Calibrator
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Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

AC Power — Source !
(45 to 65) Hz
PF = (0 to 0.999)

0.1 mW to 20.5 kW
(33 to 330) mV)
(3.3t0 9) mA
(9 to 33) mA
(33 to 90) mA
(90 to 330) mA
(0.33t0 0.9) A
(0.9t03) A
Btoll) A
(11t020.5) A
330mVtol 020V
(3.3t0 9) mA
(9 to 33) mA
(33 t0 90) mA
(90 to 330) mA
(0.33t0 0.9) A
(0.9t03) A
(Btoll) A
(11 t0 20.5) A

0.21 % of Watts output + 0.58R
0.19 % of Watts output + 0.58R
0.21 % of Watts output + 0.58R
0.19 % of Watts output + 0.58R
0.2 % of Watts output + 0.58R
0.19 % of Watts output + 0.58R
0.2 % of Watts output + 0.58R
0.21 % of Watts output + 0.58R

0.2 % of Watts output + 0.58R
0.19 % of Watts output + 0.58R
0.2 % of Watts output + 0.58R
0.19 % of Watts output + 0.58R
0.19 % of Watts output + 0.58R
0.19 % of Watts output + 0.58R
0.2 % of Watts output + 0.58R
0.23 % of Watts output + 0.58R

Multi-Product Calibrator

AC Current — Source !

(9 to 220) uA
(10 to 20) Hz
(20 to 40) Hz
40 Hz to 1 kHz
(1to 5) kHz
(5 to 10) kHz
220 pA to 2.2 mA
(10 to 20) Hz
(20 to 40) Hz
40 Hz to 1 kHz
(1to5) kHz
(5 to 10) kHz
(2.2 to 22) mA
(10 to 20) Hz
(20 to 40) Hz
40 Hz to 1 kHz
(1 to 5) kHz
(5to 10) kHz

250 pA/A + 16 nA
160 uA/A + 10 nA
120 pA/A + 8.0 nA
280 tA/A + 12 nA
1.1 mA/A + 65 nA

250 uA/A + 40 nA
160 pA/A + 35 nA
120 pA/A + 35 nA
200 pnA/A + 110 nA
1.1 mA/A + 650 nA

250 pA/A + 400 nA
160 LA/A + 350 nA
120 pA/A + 350 nA
200 pA/A + 550 nA
1.1 mA/A + 5 pA

Multiproduct Calibrator
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Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

AC Current — Source !

(22 to 220) mA
(10 to 20) Hz
(20 to 40) Hz
40 Hz to 1 kHz
(1to5) kHz
(5 to 10) kHz
220 mA to 2.2 A
20 Hz to 1 kHz

250 uA/A + 4 pA

160 pA/A + 3.5 pA
120 pA/A + 2.6 pA
200 pA/A + 3.5 pA
1.1 mA/A + 10 pA

260 pA/A + 35 pA

Multiproduct Calibrator

(1 to 5) kHz 450 pA/A + 80 pA
(5 to 10) kHz 7 mA/A + 160 pA
(22t011) A
AC Current — Source ! 40 Hz to 1 kHz 460 uA/A + 170 pA Multi-Function Calibrator
(1to 5) kHz 950 nA/A + 380 pA and Amplifier
(5 to 10) kHz 3.6 mA/A + 750 pA

AC — Source !

1.45mAto 165 A
(45 to 65) Hz
(65 to 440) Hz

(16.5to 150) A
(45 to 65) Hz
(65 to 440) Hz

(150 to 1 025) A
(45 to 65) Hz
(65 to 440) Hz

2.8 mA/A + 3 mA
7.9 mA/A + 3 mA

2.8 mA/A + 25 mA
7.9 mA/A + 27 mA

3 mA/A + 90 mA
8 mA/A + 100 mA

Multi-Product Calibrator
w/50-turn coil

(5 to 100) pA
(10 to 20) Hz
(20 to 45) Hz
(45 to 100) Hz
100 Hz to 5 kHz
100 pA to 1 mA

4 mA/A +0.03 pA
1.5 mA/A + 0.03 pA
0.6 mA/A + 0.03 pA
0.6 mA/A +0.03 pA

AC Current — Measure ! (10 to 20) Hz 4 mA/A + 0.2 A Multimeter

(20 to 45) Hz 1.5 mA/A + 0.2 pA

(45 to 100) Hz 0.6 mA/A + 0.2 pA

100 Hz to 5 kHz 0.31 mA/A + 0.2 pA

(5 to 20) kHz 0.6 mA/A + 0.2 pA

(20 to 50) kHz 4 mA/A + 0.4 pA

(50 to 100) kHz 5.5 mA/A + 1.5 uA
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E . Reference Standard,
. xpanded Uncertainty of
Parameter/Equipment Range M Method, and/or
easurement (+/-) .
Equipment
(1 to 10) mA
(10 to 20) Hz 4 mA/A +2 pA
(20 to 45) Hz 1.5 mA/A + 2 pA
(45 to 100) Hz 0.6 mA/A +2 pA
100 Hz to 5 kHz 0.31 mA/A +2 pA
(5 to 20) kHz 0.6 mA/A +2 pA
(20 to 50) kHz 4 mA/A + 4 pA
(50 to 100) kHz 5.5 mA/A + 15 pA
(10 to 100) mA
(10 to 20) Hz 4 mA/A + 20 A
(20 to 45) Hz 1.5 mA/A + 20 pA
AC Current — Measure ! (45 to 100) Hz 0.6 mA/A + 20 pA Multimeter
100 Hz to 5 kHz 0.31 mA/A + 20 pA
(5 to 20) kHz 0.6 mA/A + 20 pA
(20 to 50) kHz 4 mA/A + 40 pA
(50 to 100) kHz 5.5 mA/A + 0.15 mA
100 mAto1 A
(10 to 20) Hz 4 mA/A + 0.2 mA
(20 to 45) Hz 1.6 mA/A + 0.2 mA
(45 to 100) Hz 0.8 mA/A + 0.2 mA
(100 Hz to 5) kHz 1 mA/A + 0.2 mA
(5 to 20) kHz 3 mA/A + 0.2 mA
(20 to 50) kHz 10 mA/A + 0.4 mA
(0 to 360)°
(10 to 60) mV
Phase — Measure ! 10 Hz to 10 kHz 0.3° Phase Meter
(10 to 40) kHz 0.5°
(40 to 100) kHz 0.8°
(0 to 360)°
(60 to 250) mV
10 Hz to 40 kHz 0.1°
(40 to 100) kHz 0.5°
Phase — Measure ! (0'251 (t)oleozo\; 0 kHz 0.1° Phase Meter
(40 to 100) kHz 0.5°
(10to 120) V
10 Hz to 40 kHz 0.1°
(40 to 100) kHz 0.5°
d \\\\@;//
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Expanded Uncertainty of

Reference Standard,
Method, and/or

1V to 100V Ratio

100V to 1V Ratio

(1 to 6.25) kHz
(6.25 to 50) kHz
(50 to 100) kHz

1 Hzto 1 kHz
1 kHz to 6.25 kHz
6.25 kHz to 50 kHz
50 kHz to 100 kHz

1 Hzto 1 kHz
1 kHz to 6.25 kHz
6.25 kHz to 50 kHz
50 kHz to 100 kHz

Parameter/Equipment Range Measurement (+/-) (
Equipment
hase — Source '#
(3.2 V) Voltage Ratio = 1 Up to 360 ° (7 + 0.05R) m°®
1 Hz to 1 kHz (12 + 0.1R) m°

(30 + 0.25R) m®
(60 + 0.5R) m®

(7 + 0.05R) m®
(12 + 0.1R) m°
(30 + 0.25R) m®
(60 + 0.5R) m®

(7 + 0.05R) m°
(12 + 0.1R) m°
(30 + 0.25R) m°
(60 + 0.5R) m®

Phase Standard

Ratio= ratio of the larger
voltage divided by the
smaller voltage

Oscilloscopes 12

Square Wave Signal
50 Q at 1 kHz
1 MQ at 1 kHz

Pulse & Rise Time
0.5, 1 Vp-p
1Vpp

Time Mark Output
Into 50 ohms

Leveled Sine Flatness

1 mVp-p to 6.6 Vp-p
1 mVp-p to 130 Vp-p

10 MHz
1 MHz

2 ns to 20 ms
50msto5s

50 kHz reference
50 kHz to 100 MHz
(100 to 600) MHz

2.5 mV/V + 40 uVv
8 mV/V to 40 uV

0.4 ns
0.4 ns

(25 + 1 000¢) parts in 10°
25 parts in 10° of reading

3 % of reading + 0.3 nV

3.5 % of reading + 0.3 nV

6 % of reading + 0.3 nV

Oscilloscope Calibrator

Oscilloscopes !
Bandwidth

50 kHz to 600 MHz
600 MHz to 50 GHz

1.6 % of reading
2.3 % of reading

Oscilloscope Calibrator
Power Sensor, Power
Meter, Signal Generator
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Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

RF Power Sensors —
Calibration Factors 15

Referenced to 1 mW
(100 to 300) kHz
300 kHz to 50 MHz
50 MHz to 5 GHz
(5to 10) GHz
(10 to 18) GHz
(18 to 26.5) GHz
(26 to 27) GHz
(27 to 30) GHz
(30 to 34) GHz
(34 to 40) GHz
(40 to 42) GHz
(42 to 48) GHz
(48 to 50) GHz

1.5 %
1.3 %
1.2 %
1.2 %
1.2 %
2.3 %
2.5%
2.6 %
2.5%
2.5%
32%
3.5%
3.8 %

Coaxial Thermistor and
Thermocouple Power
Sensors

RF Power — Absolute
Measure !4

-35dBm <P <-20 dBm
100 kHz < f< 1 MHz
1 MHz < f < 6 GHz

-20 dBm <P < 0 dBm
100 kHz < f <1 MHz
1 MHz < f < 6 GHz

0.8 dB
0.8 dB

0.2dB
1.3dB

Comparison with a
Standard Power Sensor

RF Power — Absolute
Measure !4

0 dBm <P <20 dBm
100 kHz < f <1 MHz
1 MHz<f<1.2 GHz
1.2 GHz < f< 6 GHz
-35dBm <P <-20 dBm
10 MHz < £ < 12.4GHz
12.4GHz < f < 26.5GHz
-20 dBm <P < 0 dBm
10 MHz < £ < 12.4GHz
12.4GHz < f < 26.5GHz

0.21 dB
0.13 dB
0.15dB

0.7 dB
0.72 dB

0.2dB
0.25dB

Comparison with a
Standard Power Sensor
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) MethOfi, and/or
Equipment
0 dBm <P <20 dBm
10 MHz < f < 12.4GHz 0.2 dB
12.4GHz < £ < 26.5GHz 0.25 dB
-70 dBm < P <-60 dBm
10 MHz < £ < 18 GHz 1.7 dB
-60 dBm < P <-50 dBm
10 MHz < f < 1.5 GHz 0.31 dB
RF Power — Absolute 1.5 GHz< f< 6 GHz 0.35dB Comparison with a
Measure !4 6 GHz <f <14 GHz 0.35 dB Standard Power Sensor
14 GHz < f < 18 GHz 0.4 dB
(-30 to 20) dB
100 kHz to 2.6 GHz 0.83 dB
100 kHz to 4.2 GHz 0.83 dB
10 MHz to 16.5 GHz 0.84 dB
10 MHz to 26.5 GHz 0.84 dB
50 MHz to 50 GHz 0.86 dB
Tuned RF Power, Relative = 3 9 10 -30) dB 021 dB | .
Measure (30 to -130) dB 028 dB Measuring Receiver

150 kHz to 26.5 GHz

Frequency Modulation
Rejection — Measure !
150 kHz to 10 MHz
10 MHz to 26.5 GHz

Rate: 400 HZ to 1 kHz
Dev.: <5 kHz peak
Dev.: < 50 kHz peak

0.21 % Deviation
0.21 % Deviation

Measuring Receiver

Residuals AM ! (rms)

150 kHz to 18 GHz
(18 to 26.5) GHz

0.006 % of reading
0.007 % of reading

Measuring Receiver

Frequency Modulation
Distortion- Measure !
Bandwidth: 20 Hz to 250 kHz

150 kHz to 26.5 GHz

0.17 % of reading

Measuring Receiver

Frequency Modulation —
Deviation Accuracy Measure!

250 kHz to 10 MHz
10 MHz to 6.6 GHz
(6.6 to 13.2) GHz

(13.2 to0 26.5) GHz

Rate: 20 Hz to 10 kHz

Dev: < 40 kHz

Rate: 50 Hz to 200 kHz
Dev: < 400 kHz

Rate: 50 Hz to 200 kHz
Dev: < 400 kHz

Rate: 50 Hz to 200 kHz
Dev: < 400 kHz

0.2 % Modulation

0.3 % Modulation

0.4 % Modulation

0.5 % Modulation

Measuring Receiver
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Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

Amplitude Modulation

Rejection — Measure !
150 kHz to 6.6 GHz
(6.6 to 26.5) GHz

Rate: 400 Hz to 1 kHz

Depth.: <50 %

11 Hz
28 Hz

Measuring Receiver

Amplitude Modulation —
Depth Accuracy Measure !
150 kHz to 10 MHz
10 MHz to 3 GHz
10 MHz to 3 GHz
(3 to 26.5) GHz

(3 to 26.5) GHz

Rate: 50 Hz to 10 kHz
Depth: (5 to 99) %
Rate: 50 Hz to 100 kHz
Depth: (20 to 99) %
Rate: 50 Hz to 100 kHz
Depth: (5 to 20) %
Rate: 50 Hz to 100 kHz
Depth: (20 to 99) %
Rate: 50 Hz to 100 kHz
Depth: (5 to 20) %

0.3 % Modulation

0.3 % Modulation

0.4 % Modulation

0.3 % Modulation

0.6 % Modulation

Measuring Receiver

Residuals FM !
Bandwidth:
50 Hz to 3 kHz (rms)

150 kHz to 3 GHz

(3 to 6.6) GHz

(6.6 to 13.2) GHz
(13.2 t0 26.5) GHz

1.5 Hz
1.9 Hz
2.7 Hz
3.8 Hz

Measuring Receiver

Amplitude Modulation
Distortion -Measure !
150 kHz to 18 GHz
(18 to 26.5) GHz
(18 to 26.5) GHz

(5 t0 99) % Depth
(5 to 50) % Depth
(50 to 95) % Depth

0.21 % Depth
0.5 % Depth
0.6 % Depth

Measuring Receiver

Amplitude Modulation

Flatness !
10 MHz to 26.5 GHz

Rate: (9 Hz to 10 kHz)
Depth: (5 to 99) %

0.17 % Depth

Measuring Receiver

Phase Modulation —
Measure !

100 kHz to 6.6 GHz

100 kHz to 6.6 GHz

(6.6 to 13.2) GHz
(6.6 to 13.2) GHz

(13.2 to 26.5) GHz
(13.2 to 26.5) GHz

Rate: 20 Hz to 200 kHz
Deviation: > 0.7 Rad
Deviation: > 0.3 Rad

Rate: 20 Hz to 200 kHz

Deviation: > 2 Rad
Deviation: > 0.6 Rad

Rate: 20 Hz to 200 kHz

Deviation: > 4 Rad
Deviation: > 1.2 Rad

0.2 % Modulation
0.3 % Modulation

0.2 % Modulation
0.3 % Modulation

0.2 % Modulation
0.3 % Modulation

Measuring Receiver

AM Rejection- Measure !
100 kHz to 26.5 GHz

Rate: 50 Hz to 3 kHz
Deviation: > 50 % AM

at 1 kHz Rate

0.004 Rad

Measuring Receiver
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Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

Phase Residuals —
Measure (rms) !
100 kHz to 26.5 GHz

(0.1 to 25 000) Rad

Rate: 50 Hz to 3 kHz

0.008 Rad

Measuring Receiver

Phase Distortion !
150 kHz to 26.5 GHz

(0.1 to 25 000) Rad

Bandwidth:
20 Hz to 250kHz

0.47% of reading

Measuring Receiver

Harmonic Measurements !

3 Hz to 26.5 GHz (-90 to 0.01) dB 1.5dB Spectrum Analyzer
(26.5 to 50) GHz 2.1dB

Distortion — Measure ! (0t099.9) dB
20 Hz to 20 kHz (50 to 500) kHz 1.6 dB Audio Analyzer
(20 to 100) kHz (50 to 500) kHz 2.8dB

Electrical — RF/Microwave

Ambherst, NH

Parameter/
Equipment

S11 - Reflection Magnitude °

and/or Equipment

Reference Standard, Method,

Network Analyzer, Calibration Kit and Verification Kit

Range Expanded Uncertainty of Measurement (+/-)
Measured Magnitude (Linear)
Frequency
0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
30kHz to 300 kHz| 0.013 0.013 0.017 0.02 0.027 0.033 0.037 0.045 0.05 0.065
300 kHzto 3 GHz| 0.012 0.012 0.012 0.014 0.015 0.018 0.025 0.030 0.033 0.033
(3t020) GHz 0.031 0.033 0.035 0.035 0.037 0.04 0.045 0.055 0.06 0.065
(20 to 50) GHz 0.061 0.063 0.067 0.067 0.071 0.038 0.090 0.1 0.13 0.13
SN2
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Parameter/
Equipment
Reference Standard, Method,
and/or Equipment

S11 - Reflection Phase !

Network Analyzer, Calibration Kit and Verification Kit

Range Expanded Uncertainty of Measurement (+/-)
Measured Magnitude (Degrees)
Frequency
0.1 0.2 0.3 04 0.5 0.6 0.7 0.8 0.9 1
30 kHz to 300 kHz 8 4.8 3.5 3.5 3.7 3.1 3.1 3.1 3.1 3.1
300 kHz to 3 GHz 7.2 3.6 2.7 2.1 1.8 1.7 1.8 1.8 1.8 2
(3t020)GHz 18.5 9.5 6.5 4.7 4 3.5 3.3 3.3 3.3 3.3
(20 to 50) GHz 32 19.5 12.7 10 8.3 7.1 7.1 7.1 7.1 7.3
Electrical — RF/Microwave Ambherst, NH
Para.meter/ S21 - Transmission Magnitude 3
Equipment
Refi Meth
clerence Standa.rd, ethod, Network Analyzer, Calibration Kit and Verification Kit
and/or Equipment
Range Expanded Uncertainty of Measurement (+/-)
Measured Magnitude (Linear)
Frequency
0 3 6 10 20 30 40 50 60
30 kHz to 300 kHz 05 0.45 0.45 0.45 0.45 0.5 0.5 0.8 1.9
300 kHz to 3 GHz 0.12 0.15 0.13 0.15 0.2 0.25 0.3 0.35 0.6
(3t020) GHz 0.25 0.25 0.25 0.3 0.35 0.4 0.4 0.5 0.6
(20 to 50) GHz 0.35 0.4 0.4 0.4 0.45 0.81 1 1.2 1.3
sy,
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Parameter/
Equipment

S21 - Transmission Phase

and/or Equipment

Reference Standard, Method,

Network Analyzer, Calibration Kit and Verification Kit

Bore and Micrometer Head

Range Expanded Uncertainty of Measurement (+/-)
Measured Magnitude (Degrees)
Frequency
0 3 6 10 20 30 40 50 60
30kHzto 300 kHz| 2.7 2.7 2.7 2.8 2.8 2.9 3.2 5.2 6.8
300 kHz to 3 GHz 0.7 0.8 1 1.1 1.5 1.6 2 2.4 3.4
(3t020)GHz 1.4 1.6 1.7 1.8 2 2 2.6 3.2 3.8
(20 to 50) GHz 4.6 5 5.2 5.6 5.8 6 6.4 6.8 7.2
Length — Dimensional Metrology Ambherst, NH
. Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
Calipers ' Up to 48 in (6.4 + 6.8L) pin + 0.58R Gage Blocks
Height Gages ! Up to 48 in (28 + 1.8L) pin + 0.58R Gage Blocks
Micrometers !
External, Internal, Depth, (0 to 48) in (3.6 + 6.8L) pin + 0.58R Gage Blocks

End Measuring Rods 2
Setting Rod, Micrometer
Standard, Length Standards

(0.001 to 36) in

(18 + 2.3L) pin

Universal Length
Measuring Machine, Gage
Blocks

Indicators, Dial Gauge, Dial
Test Indicator, LVDTs !2

(0 to 4) in

(12 + 4.6L) pin + 0.58R

Universal Length
Measuring Machine,
Indicator Tester

Indicators, Dial Gauge, Dial
Test Indicator, LVDTs !2

(0 to 4) in

(2.6 + 2.5L) pin + 0.58R

Gage Blocks, Comparator
Stand

Plain External Diameter !2
(Cylindrical and Taper)

Upto 12 in

(12 + 1.6L) pin

Gage Blocks, Universal
Length Measuring Machine

Plain Internal Diameter 2
(Cylindrical and Taper)

(0.04 to 12) in

(13 + 2.2L) pin

Gage Blocks, Universal
Length Measuring Machine
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Ambherst, NH
. Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
Thread Plug Gages 2
(Cylindrical and Taper) Gi%? Blo[cjks', Threiad
Simple Pitch Diameter Up to 12 in (44 + 2.6L) pin Leneth erfeS;S ?ilrzlerl\s/?achine
Major Diameter P (14 + 1.2L) pin & rng
1 2
Thr‘ead .ng Gages Gage Blocks, T-Shaped
(Cylindrical and Taper) Stylus, Universal
Simple Pitch Diameter (0.1 to 12) in B3 .) uin Length Mea;surin Machine
Minor Diameter ) (I5+1.2L) ym £ &
Gage Blocks 2
Length
(Deviation of the length at any Upto4in (2.6 + 0.6L) pin Gage Blocks, Gage Block
point from nominal length) Comparator
Variation in length 0.02 in 1.3 pin
Gage Blocks 2
Length
eviation of the length at an to 4 in 3+ 0. n age Blocks, Universa
Deviation of the length Y Upto4i 6.3 +0.65L) pi Gage Blocks, Uni 1
point from nominal length) (4 to 20) in (4.3 + 1.0L) pin Length Measuring Machine
Variation in length 0.02 in 5.9 pin
Surface Plates !
Repeat Reading only Up to 5 000 pin 19 pin Repeat-o-meter
(Local area flatness)

Snap Gages 2 . . Gage Blocks, Universal
(External / Internal) Up to 24 in (12 + 1.6L) pin Length Measuring Machine
Spherical Diameter, . . Gage Blocks, Universal

Standard Ball, Steel Ball 2 Up to 4 in (10 + 1.22) pin Length Measuring Machine
Gage Blocks, Universal
Thickness Gauge / Feeler . . Length Measuring
Gauge ' (0.001 to 1) in (12 +0.17L) pin Machine, High-Accuracy
Micrometer
Rigid Rules & (0 to 40) in 0.006 5 in
Tape Measures ' (40 to 2 000) in (1.6 x 10“L) in Gage Blocks
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Ambherst, NH

Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

Pressure / Vacuum !
Transducers, Transmitters
(Gage, Absolute, Differential)

(-15 to 300) psi

(300 to 5 000) psi
(5 000 to 10 000) psi

0.033 % of reading + 0.58R
0.056 % of reading + 0.58R
0.010 % of reading + 0.58R

Pressure Calibrator &
Pressure Module

Scales and Balances !

(0 to 500) mg
500mgtoSg
(5t010) g
(10t0 20) g
20 gto 10 kg
(10 to 600) kg

0.005 1 mg
0.017 mg
0.025 mg
0.038 mg

1.3 x 10 kg/kg
51 x 10 kg/kg

Standard Weights

(1 to 500) mg 0.005 2 mg
500mgto5g 0.017 mg
Mass (Weights) 4 (5t010) g 0.025 mg Weights and Balances
(10 t0 20) g 0.038 mg
20 g to 25 kg 1.3 x 10 kg/kg

Air Velocity 2

(60 to 6 800) ft/min

1.1 % of reading + 0.58R

Standard Anemometer

Air Flow 12

(0 to 2 000) I/min

0.75 % of reading + 0.58R

Standard Flow Sensors

Torque Tools !

(5 to 400) ozf*in

(2.5 to 200) Ibf-in
200 Ibf-in to 60 Ibf-ft
(60 to 600) Ibf-ft

0.5 % of reading
0.5 % of reading
0.5 % of reading
0.5 % of reading

Torque Calibrator

Torque Testers, transducers &
analyzers '

(0 to 50) Ibf-in

(50 to 200) Ibf-in
(200 to 1 100) Ibf-in

0.031 Ibf"in
0.080 Ibf-in
0.27 Ibf-in

Torque Wheel, Torque
Standard, Calibration
Arms, Weights

Force measuring equipment
and Load Cells !
(Compression and Tension)

(0 to 100 000) 1bf

0.071 % of reading + 0.58R

Load Cell

POVA (Piston/Plunger
Operated Volumetric
Apparatus) !
Pipettes, Syringes, Dilutors,
Titrators, Piston/Displacement

(0.1to0 5) pl

(5 to 20) pl
(20 to 50) pl
(50 to 100) pl
(100 to 200) pl
(200 to 500) pl

2 % of reading
1.3 % of reading
1.3 % of reading
1.6 % of reading
2 % of reading
2 % of reading

Burettes (Burets), Dispensers, (0.5to 1) ml 2 % of reading
Liquid Handlers (Ito5) ml 2 % of reading
(5to 10) ml 2 % of reading

Gravimetric Method
referenced to OIML Mass
Standard and Balances
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Ambherst, NH

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+-) Methog, and/or
Equipment
(0.1 to 2) ml 0.35 % of reading
Volumetric Glassware ! (2 to 25) ml 0.16 % of reading

Volumetric Apparatus, Flasks,
Burettes, Volumetric
Dispensers, Cylinders,
Graduated Cylinders,

Beakers, Vials, & Containers

(25 to 50) ml
(50 to 100) ml
(100 to 250) ml
(250 to 500) ml

(500 to 1 000) ml
(1,000 to 2 000) ml

0.15 % of reading
0.12 % of reading
0.11 % of reading
0.1 % of reading
0.1 % of reading
0.1 % of reading

Gravimetric Method
referenced to OIML Mass
Standard and Balances

Photometry and Radiometry

Ambherst, NH

Expanded Uncertainty of

Reference Standard,

Measurement (+/-)

Parameter/Equipment Range Measurement (+/-) MethoTl, and/or
Equipment
Optical Power — Measure !
850 nm (-60 to 6) dB 3.4 % of reading + 0.01 dB Optical
1310 nm (-110 to 10) dB 3.4 % of reading + 0.01 dB Test System
1550 nm (-110 to 10) dB 3.7 % of reading + 0.01 dB
Optical Wavelelngth B (700 to 1 650) nm 3.8 parts in 10¢ of reading Wavelength Meter
Measure
Thermodynamic Ambherst, NH
. Reference Standard,
Parameter/Equipment Range Expanded Uncertainty of Method, and/or

Equipment

Temperature measuring

Comparison to Standard

equipment * (-20 t0 660) °C 0.063 °C Thermometers
Relative Humidity (10 to 95) %RH 0.57 %RH Humidity Generator
Instruments
-30°C 0.41°C
10°C 0.45°C
32°C 0.51 °C
Radiation (Infrared) 50 °C 0.51°C Black Body Calibrators
Thermometers ! 100 °C 0.65 °C €=0.951=(8to 14) pm
150 °C 1.1°C
160°C 1.1°C
200 °C 1.2 °C
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Thermodynamic Ambherst, NH
. Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
Radiation (Infrared) 3OOOC 1'2 C Black Body Calibrator
Thermometers ! 400°C k¢ €=0.951r=(8to14) pm
500°C 2.8°C 7 H
Time and Frequency Ambherst, NH
. Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range Method, and/or
Measurement (+/-) Equi
quipment
— 1
Frequepcy Measure 10 MHz 6 x 10! Hy/Hz GPS and Erequency
Fixed Point Receiver
Frequency — Measure ! 0.1 Hz to 3 GHz 7 x 10" Hz/Hz GPS, Frequency Receiver
quency 10 Hz to 46 GHz 7 x 1019 Hz/Hz and Counter
0.1 Hz to 10 MHz 6 x 10" Hz/Hz GPS. Frequency Receiver
Frequency — Source ! ’d Si d 1 Gy )
10 MHz to 50 GHz 6 x 10" Hz/Hz and signal tenerator
Photo Tachometer ! Up to 100 000 rpm (0.1 x 10°) of reading Generator with Lamp
Timers, Stopwatches (0 to 24) hr 0.86 ms Frequency Counter
Chronometers ! (0 to 24) hr 240 ms Stopwatch
DIMENSIONAL MEASUREMENT
1 Dimensional Ambherst, NH
. Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
Universal Length
1D Length Measurement ! Up to 24 in (3.3 +2L) pin Measuring Machine,
Gage Blocks
Return to Site listing (top) Go to Notes (bottom)
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Services performed at satellite laboratory

Micro Precision Calibration, Inc.
6878 Santa Teresa Blvd.
San Jose, CA, 95119
Norma Vazquez 530-268-1860

norma.vazquez@microprecision.com

CALIBRATION AND DIMENSIONAL MEASUREMENT

Chemical Quantities

San Jose, CA

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Mf]:?fhofl’ and/or
quipment
1.49 uS/em 0.43 uS/cm S
tandard
Conductivity ! 99 uS/em 2.1 pS/ecm S .
1 000 uS/cm 2.8 uS/em Conductivity Solutions
pH 1 (4,7, 10) pH 0.03 pH + 0.58R Standard pH Solutions

Electrical — DC/Low Frequency

San Jose, CA

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Mf]:;g:)lidl; l:ll:l(xor
(0 to 220) mV 6 uV/V + 0.4 uv
220mVto 22V 3.5 uV/V +0.70 uv
B : 22t0 1)V 2.5 uV/V +2.6 uv . . .
DC Voltage — Source (11 to 22) V 2.5 WV/V + 4 uv Multi-Function Calibrator
(22 t0 220) V 3.5 uV/V +40 pv
220 Vto 1.1 kV 4.5 uV/V+ 0.4 mV
DC Voltage — Source ! 1 é;fgv 828 ﬁ :// Fluke 732A
Fixed Values 10V 320V DC Voltage Standard
(0 to 100) mV 0.66 uV/V + 1.4 uVv
100 mV to 1V 0.39 LV/V + 1.0 uV DSCt Xg“rzgeRR?ffringe
DC Voltage — Measure ! (1to 10) V 0.31 uV/V + 0.82 uV D?vi d"le o deﬁ&i
(10 to 100) V 0.39 uv/V + 1.2 uv Detector. Multimeter
100 V to 1 kV 0.66 WV/V + 6.0 uv ’
(0 to 100) mV 3.5 uV/V +0.31 pv
100 mV to 1V 3.1 uV/V +0.31 pv
DC Voltage — Measure ! (1to10) V 2.6 uV/V +0.51 uv Multimeter
(10 to 100) V 4.5 uV/V + 30 uv
100 V to 1 kV 4.5 uV/V + 100 uV
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San Jose, CA

Expanded Uncertainty of

Reference Standard,

DC Current — Source !

220 pA to 2.2 mA
(2.2t0 22) mA
(22 to 220) mA

220mA to 2.2 A
(22t 11) A

30 pA/A + 7 nA
30 nA/A + 40 nA
40 pA/A + 0.7 pA
60 uA/A + 12 pA
85 uA/A + 25 A

Parameter/Equipment Range Measurement (+/-) Methog, and/or
Equipment
DC Voltage — Measure ! Ross VD-60 Voltage
High Voltage (1 to 60) kV Vv Divider
Up to 220 pA 35 uA/A + 6 nA

Multi-Function Calibrator

DC Current — Source !

0 to 330 HA
330 pA to 3.3 mA
(3.3 to 33) mA
(33 to 330) mA
330 mA to 3.0 A
(3.0to 11 A
(11 to0 20.5) A

116 pA/A + 16 nA
78 nA/A + 24 nA
78 nA/A +0.17 pA
78 nA/A + 1.7 pA
155 pA/A + 32 pA
388 HA/A + 270 pA
775 nA/A + 590 uA

Multi-Product Calibrator

DC Current — Source !

(10 to 16.5) A
(16.5 to 150) A
(150 to 1 025) A

2.8 mA/A + 3 mA
2.8 mA/A + 25 mA
3 mA/A + 90 mA

Multi-Product Calibrator
with w/50-turn Coil

(0 to 100) nA
100 nA to 1 pA
(1to 10) pA
(10 to 100) pA
100 pA to 1 mA

30 pA/A + 40 pA
15 nA/A + 40 pA
15 pA/A + 100 pA
15 pA/A + 0.8 nA
15 uA/A + 5 nA

Multimeter

_ 1 (1 to 10) mA 15 pA/A + 50 nA
DC Current — Measure (10 to 100) mA 30 WAJA + 0.5 pA
100 mAtol A 100 pA/A + 10 pA
(1 to 500) A 0.16 mA/A Multimeter w/ Current
Shunt
(10 to 550) A 20 mA/A + 0.4A Current Clamp
1 mQ 4 nQ/Q
10 mQ 1.6 pQ/Q
100 mQ 1.3 pQ/Q
1Q 1.7 pQ/Q
Resistance — Source ! 10 Q 1.7 nQ/Q .
Fixed Points 100 Q 1.7 pQ/Q Standard Resistors
1 kQ 2 uQ/Q
10 kQ 1.8 pQ/Q
100 kQ 2 uQ/Q
1 MQ 4 uQ/Q
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San Jose, CA

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Methog, and/or
Equipment
100 MQ 0.035 % of reading
Resistance — Source ! 1 GQ 0.05 % of reading Fixed Resist
Fixed Points 10 GQ 0.07 % of reading txed Resistor
100 GQ 0.11 % of reading
0Q 50 pQ
1Q 95 pYQ
1.9Q 95 pYQ
10 Q 23 pQ/Q
19 Q 23 pYQ
100 Q 10 pQ/Q
190 Q 10 pQ/Q
1 kQ 8.5 nyQ
1 1
Res1;t?)?ec§ ;Osigtllrce 113 11:3 22 ﬁ gg Multi-Function Calibrator

19 kQ 8.5 nyQ
100 kQ 11 py/Q
190 kQ 11 py/Q
1 MQ 20 pQY/Q
1.9 MQ 21 py/Q
10 MQ 40 pY/Q
19 MQ 47 pQ/Q
100 MQ 100 uY/Q

0t 1) Q 31 pQ/Q + 0.78 mQ

(11to 110) Q 23 uQ/Q + 1.2 mQ

110 Qto 1.1kQ 22 uQ/Q + 1.7 mQ

(1.1to 11) kQ 22 pQ/Q + 17 mQ

Resistance — Source !

(11 to 110) kQ
110 kQ to 1.1 MQ
(1.1 to 3.3) MQ
(3.3 to 11) MQ
(11 to 33) MQ
(33 to 110) MQ
(110 to 330) MQ
(330 to 1100) MQ

22 pQ/Q +0.17 Q
25 uQUQ + 1.7 Q
47 uQ/Q +23 Q
101 pQ/Q +39 Q

194 uQ/Q + 1.9 kQ

388 LQ/Q + 2.3 kQ

2.3 mQ/Q + 78 kQ

12 mQ/Q + 388 kQ

Multi-Product Calibrator

(0to 10) Q 15 uY/Q + 50 uQ
(10 to 100) Q 10 pQY/Q + 0.5 mQ
Resistance — Measure ! 100 Q to 1 kQ 8 uYyQ + 0.5 mQ HP 3458 A Multimeter
(1 to 10) kQ 8 uY/Q + 5 mQ
(10 to 100) kQ 8 uY/Q + 50 mQ
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Electrical — DC/Low Frequency

San Jose, CA

Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

100 k Q to 1 MQ

2O +20

. _ 1 (1 to 10) MQ 50 uY/Q + 0.1 kQ .
Resistance — Measure (10 to 100) MQ 0.5 m/O + 1 kO HP 3458 A Multimeter
100 MQ to 1 GQ 5 mQ/Q + 10 kQ
Up to 2.2 mV

AC Voltage — Source !

(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

(2.2 t0 22) 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
220mVto 2.2V
(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

220 uV/V + 4 pv
85 uV/V + 4 uv
75 uV/V + 4 uv
180 uV/V +4 uv
460 uV/V + 5 uv
900 uV/V + 10 pVv
1.2 mV/V + 20 uV
2.5 mV/V + 20 uv

220 uV/V + 4 nv
85 uV/V + 4 uv
75 uV/V + 4 uv
180 uV/V + 4 nv
460 uV/V + 5 uv
900 pV/V + 10 pv
1.2 mV/V + 20 uv
2.5 mV/V + 20 uV

220 uV/V + 12 pv
85 uv/vV+7uvV
75 wV/V +7 uV
180 uV/V + 7 uvV

420 uV/V + 17 pv

750 uV/V + 20 uV

1.2 mV/V + 25 uV

2.5 mV/V + 45 uVvV

220 uV/V + 40 uv
80 uV/V + 15 uv
40 uV/V + 8 uv
70 uV/V + 10 uv
105 pV/V + 30 uv

340 uV/V + 80 pv

900 uV/V + 200 pv

1.5 mV/V + 300 uV

Multi-Function Calibrator
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Electrical — DC/Low Frequency

San Jose, CA

Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

AC Voltage — Source !

(22t022) 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
(220 to 750) V
(30 to 50) kHz
(50 to 100) kHz
220 Vto 1.1 kV
(15 to 50) Hz
50 Hz to 1 kHz

220 pV/V + 400 pv
80 uV/V + 150 uVv
40 uV/V + 50 uv
70 uV/V + 100 uV
95 uV/V + 200 uVv

260 uV/V + 600 uVv
900 pV/V +2 mV
1.3 mV/V + 3.2 mV

220 uV/V + 4.0 mV
80 uV/V + 1.5 mV
47 uV/V + 0.6 mV
75 uV/V + 1 mV
130 uV/V + 2.5 mV
800 uV/V + 16 mV
4.2 mV/V + 40 mV
7 mV/V + 80 mV

0.6 mV/V + 11 mV
23 mV/V+45mV

260 uV/V + 16 mV
60 uV/V +3.5mV

Multi-Function Calibrator

Up to 10 mV
(1 to 40) Hz
40 Hz to 1 kHz
(1 to 20) kHz
(20 to 50) kHz
(50 to 100) kHz
(100 to 300) kHz
(10 to 100) mV

300 uV/V +3 uv
200 uV/V + 1.1 uv
300 uV/V + 1.1 uVv

I mV/V+ 1.1 pv

5mV/V+ 1.1 uv

40 mV/V +2 uVvV

AC Voltage — Measure ! (1 to 40) Hz 70 WV/V + 4 v Multimeter

40 Hz to 1 kHz 70 wV/V +2 uv
(1 to 20) kHz 140 pVv/V + 2 uVv
(20 to 50) kHz 300 uV/V + 2 uVv
(50 to 100) kHz 800 uV/V +2 uv
(100 to 300) kHz 3mV/V + 10 uV
300 kHz to 1 MHz 10 mV/V + 10 uVv
(1 to 2) MHz 15 mV/V + 10 uV

d \\\\\\f/////i
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Electrical — DC/Low Frequency

San Jose, CA

Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

AC Voltage — Measure !

100 mVto 10V
(1 to 40) Hz
40 Hz to 1 kHz
(1 to 20) kHz
(20 to 50) kHz
(50 to 100) kHz
(100 to 300) kHz
300 kHz to 1 MHz
(1to2) MHz
(10 to 100) V
(1 to 40) Hz
40 Hz to 1 kHz
(1 to 20) kHz
(20 to 50) kHz
(50 to 100) kHz
(100 to 300) kHz
300 kHz to 1 MHz
100 Vto 1 kV
(1 to 40) Hz
40 Hz to 1 kHz
(1 to 20) kHz
(20 to 50) kHz
(50 to 100) kHz

70 uV/V + 0.4 mV
70 uV/V + 0.2 mV
140 uV/V + 0.2 mV
300 uV/V + 0.2 mV
800 uV/V + 0.2 mV
3mV/V+1mV
10 mV/V + 1 mV
15 mV/V +1mV

200 pV/V + 4 mV
200 uV/V +2 mV
200 uV/V +2 mV
350 uV/V +2 mV
1.2 mV/V +2 mV
4 mV/V + 10 mV
15 mV/V + 10 mV

400 pV/V + 40 mV
400 uV/V + 20 mV
600 uV/V + 20 mV
1.2 mV/V + 20 mV
3 mV/V +20 mV

Multimeter

AC Voltage — Measure !
(Absolute Measurement)

2.2 mV Range

(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

7 mV Range

(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

1.1 mV/V + 0.87 uV
493 uv/vV + 0.87 uV
280 uV/V + 0.87 uV
540 uV/V + 1.3 v
800 uV/V + 1.7 uv
1.5 mV/V + 2.7 uV
1.6 mV/V + 4 uVv
2.1 mV/V +4 uVvV

567 uV/V + 0.87 uv
247 uV/V + 0.87 pv
140 pV/V + 0.87 uv
267 uV/V+ 1.3 uv
400 uV/V + 1.7 uvV
800 uV/V + 2.7 uv
867 uV/V +4 uv

AC Measurement Standard

1.3 mV/V + 4 uV
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Electrical — DC/Low Frequency

San Jose, CA

Parameter/Equipment

Range

Expanded Uncertainty of

Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

AC Voltage — Measure !
(Absolute Measurement)

22 mV Range
(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
70 mV Range
(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
220 mV Range
(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
700 mV Range
(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

193 uV/V +0.87 uv
120 uV/V + 0.87 pv
73 uV/V +0.87 uv
140 pV/V + 1.3 uv
207 uV/V + 1.7 uvV
540 uV/V + 2.7 uv
573 uV/V + 4 pv
933 uV/V +4 uv

160 uV/V +1 uVv

80 uV/V + 1 uVvV

43 uV/V + 1 pVv
80 uV/V + 1.3 uv
173 uV/V + 1.7 uVv
340 uV/V + 2.7 uv
440 pV/V + 4 v
733 uV/V +4 uv

140 pV/V + 1 pVv

56 uV/V + 1 uVvV

25 uV/V + 1 uv

46 uV/V + 1.3 uv
107 uV/V + 1.7 uVvV
160 uV/V + 2.7 uvV
240 uV/V + 4 pv
627 uV/V + 4 v

140 uV/V + 1 uv

50 uV/V +1uVvV

21 uV/V +1uV

33 uV/V+ 1.3 uVv
53 uV/V + 1.7 uV
107 uV/V + 2.7 uv
200 pV/V + 4 nv
600 pV/V + 4 uv

AC Measurement Standard
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Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

AC Voltage — Measure !
(Absolute Measurement)

2.2 V Range
(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
7 V Range
(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 V Range
(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

70 V Range
(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

500 kHz to 1 MHz

133 uV/V +0.058 pVv
43 uV/V +0.058 uv
15 uV/V +0.058 uVv
30 uV/V +0.058 uv
47 uV/V + 0.058 uv
100 pV/V + 0.058 uV
167 uV/V +0.058 uV
560 uV/V +0.058 uV

133 uV/V +0.058 uV
44 uV/V + 0.058 uv
15 uV/V +0.058 uVv
31 uV/V +0.058 uv
53 uV/V + 0.058 uv
120 uV/V + 0.058 pv
253 uV/V +0.058 pv
733 uV/V +0.058 uV

133 uV/V + 0.58 uv
44 uV/V + 0.58 uv
17 uV/V +0.58 uVv
31 uV/V +0.58 uv
53 uV/V +0.58 uv
120 uV/V + 0.58 uv
253 uV/V + 0.58 uv
733 uV/V +0.58 uv

133 uV/V +0.58 uv
45 uV/V +0.58 uv
20 uV/V +0.58 uv
37 uV/V +0.58 uv
61 uV/V +0.58 uv
127 uV/V +0.58 uv
267 uV/V + 0.58 uVv
733 uV/V +0.58 uv

AC Measurement Standard

Version 052 Issued: April 26, 2024

www.anab.org

Page 206 of 931

e
d N

. .

Sp~—— — =

ANSI National Accreditation Board


http://anab.org/

¢

ANAB

ANSI National Accreditation Board

Electrical — DC/Low Frequency San Jose, CA
. Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range M Method, and/or
easurement (+/-) .
Equipment
220 V Range
(10 to 20) Hz 133 uV/V + 5.8 uv
(20 to 40) Hz 45 uV/V + 5.8 uv
40 Hz to 20 kHz 19 uV/V + 5.8 uv
(20 to 50) kHz 45 uV/V + 5.8 uv
(50 to 100) kHz 64 uV/vV +58 uv
(100 to 300) kHz 140 uV/V + 5.8 uv
(300 to 500) kHz 293 uV/V + 5.8 uv
700 V Range
AC Voltage — Measure ! (10 to 20) Hz 133 uV/V + 5.8 uv
(Absolute Measurement) (20 to 40) Hz 64 LV/V + 5.8 uV AC Measurement Standard
40 Hz to 20 kHz 26 uV/V + 5.8 uv
(20 to 50) kHz 80 uV/V +58uv
(50 to 100) kHz 267 uwV/V + 5.8 uv
1 000 V Range
(10 to 20) Hz 133 uV/V +5.8 uv
(20 to 40) Hz 64 uV/V + 5.8 uv
40 Hz to 20 kHz 25 uV/V +5.8 uv
(20 to 50) kHz 80 uV/V +5.8 uv
(50 to 100) kHz 267 uV/V + 5.8 uv
2.2 mV Range
(10 to 30) Hz 667 uV/V + 0.06 uV
(30 to 120) Hz 333 uV/V +0.06 uV
120 Hz to 1.2 kHz 333 uV/V +0.06 uV
AC Voltage — Measure! (1.2 to 120) kHz 333 uV/V +0.06 uv
Flatness (120 to 500) kHz 467 pV/V + 0.67 pv AC Measurement Standard
(Relative to 1 kHz) 500 kHz to 1.2 MHz 467 uV/V + 0.67 pv
(1.2 to 2) MHz 467 uV/V + 0.67 uV
(2 to 10) MHz 1.1 mV/V + 0.67 uV
(10 to 20) MHz 2.0 mV/V + 0.67 uV
(20 to 30) MHz 4.7 mV/V + 1.3 uV
d \\\\@;//
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. Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range M Method, and/or
easurement (+/-) .
Equipment
7 mV Range
(10 to 30) Hz 667 uV/V +0.058 uVv
(30 to 120) Hz 333 uV/V +0.058 uvV
120 Hz to 1.2 kHz 333 uV/V +0.058 uVv
(1.2 to 120) kHz 333 uV/V +0.058 uVv
(120 to 500) kHz 467 uwV/V + 0.67 uV
500 kHz to 1.2 MHz 467 uV/V + 0.67 uV
(1.2 to 2) MHz 467 uV/V + 0.67 uV
(2 to 10) MHz 667 uV/V + 0.67 uv
(10 to 20) MHz 1.1 mV/V +0.67 uV
(20 to 30) MHz 2.5mV/V + 0.67 uV
22 mV Range
(10 to 30) Hz 667 uV/V +0.058 uVv
(30 to 120) Hz 333 uV/V +0.058 uv
120 Hz to 1.2 kHz 333 uV/V +0.058 uVv
AC Voltage — Measure' (1.2 to 120) kHz 333 uV/V + 0.058 uv
Flatness (120 to 500) kHz 467 uwV/V + 0.058 uVv AC Measurement Standard
(Relative to 1 kHz) 500 kHz to 1.2 MHz 467 uwV/V + 0.058 uVv
(1.2 to 2) MHz 467 uV/V + 0.058 pv
(2 to 10) MHz 667 uV/V + 0.058 uVvV
(10 to 20) MHz 1.1 mV/V +0.058 pv
(20 to 30) MHz 2.5mV/V + 0.058 pv
70 mV Range
(10 to 30) Hz 667 uV/V +0.58 uv
(30 to 120) Hz 333 uV/V +0.58 uv
120 Hz to 1.2 kHz 333 uV/V +0.58 uv
(1.2 to 120) kHz 333 uV/V +0.58 uv
(120 to 500) kHz 333 uV/V +0.58 uv
500 kHz to 1.2 MHz 333 uV/V +0.58 uv
(1.2 to 2) MHz 333 uV/V +0.58 uv
(2 to 10) MHz 667 uV/V + 0.58 uv
(10 to 20) MHz 1 mV/V +0.58 uVv
(20 to 30) MHz 2.3 mV/V + 0.58 uV
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Parameter/Equipment

Range

Expanded Uncertainty of

Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

AC Voltage — Measure!
Flatness
(Relative to 1 kHz)

220 mV Range
(10 to 30) Hz
(30 to 120) Hz
120 Hz to 1.2 kHz
(1.2 to 120) kHz
(120 to 500) kHz
500 kHz to 1.2 MHz
(1.2 to 2) MHz
(2 to 10) MHz
(10 to 20) MHz
(20 to 30) MHz
700 mV Range
(10 to 30) Hz
(30 to 120) Hz
120 Hz to 1.2 kHz
(1.2 to 120) kHz
(120 to 500) kHz
500 kHz to 1.2 MHz
(1.2 to 2) MHz
(2 to 10) MHz
(10 to 20) MHz
(20 to 30) MHz
2.2 V Range
(10 to 30) Hz
(30 to 120) Hz
120 Hz to 1.2 kHz
(1.2 to 120) kHz
(120 to 500) kHz
500 kHz to 1.2 MHz
(1.2 to 2) MHz
(2 to 10) MHz
(10 to 20) MHz
(20 to 30) MHz

667 uV/V +0.58 uv
267 uV/V + 0.58 uV
267 uV/V + 0.58 uv
267 uV/V + 0.58 uV
267 uV/V + 0.58 uV
333 uV/V +0.58 uv
333 uV/V + 0.58 uv
667 uV/V + 0.58 uv
1 mV/V +0.58 uVv
2.3 mV/V + 0.58 uV

667 uV/V + 5.8 uv
200 uV/V + 5.8 uv
200 uV/V + 5.8 uv
200 pV/V + 5.8 uv
200 uV/V + 5.8 uv
333 uV/V +5.8 uv
333 uV/V +5.8 uv
667 uV/V + 5.8 uv

1 mV/V+58uVv
2.3 mV/V + 5.8 uV

667 uV/V + 5.8 uv
200 uV/V + 5.8 uv
200 pV/V + 5.8 uv
200 pV/V + 5.8 uv
200 uV/V + 5.8 uv
333 uV/V+5.8 uVv
333 uV/V+5.8uVv
667 uV/V + 5.8 uv

I mV/V+58uV
2.3 mV/V+58uV

AC Measurement Standard
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Parameter/Equipment

Range

Expanded Uncertainty of

Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

AC Voltage — Measure!
Flatness
(Relative to 1 kHz)

7 V Range
(10 to 30) Hz
(30 to 120) Hz
120 Hz to 1.2 kHz
(1.2 to 120) kHz
(120 to 500) kHz
500 kHz to 1.2 MHz
(1.2 to 2) MHz
(2 to 10) MHz
(10 to 20) MHz
(20 to 30) MHz

667 uV/V + 5.8 uv
200 uV/V + 5.8 uv
200 uV/V + 5.8 uv
200 pV/V + 5.8 uv
200 uV/V + 5.8 uv
333 uV/V +5.8 uv
333 uV/V + 5.8 uv
667 uV/V + 5.8 uv
1.0 mV/V + 5.8 uvV
2.3 mV/V+58uV

AC Measurement Standard

(1 to 60) kV

Ross VD-60 Voltage

AC Voltage — Measure ! (20 to 100) Hz 2 mV/V Divider

(0.01 to 360)°

(10 to 60) mV
10 Hz to 10 kHz 0.23°
(10 to 40) kHz 0.4°
(40 to 100) kHz 0.79°

(60 to 250) mV

Phase — Measure ! ié(l)O}Z tlo Og? f:gzz 060470 Precision Phase Meter

(0.25t0 10) V
10 Hz to 40 kHz 0.06°
(40 to 100) kHz 0.4°

(10 to 120) V
10 Hz to 40 kHz 0.08°
(40 to 100) kHz 0.4°

AC Current — Source !

Up to 220 pA
(10 to 20) Hz
(20 to 40) Hz
40 Hz to 1 kHz
(1to 5) kHz
(5 to 10) kHz
220 pA to 2.2 mA
(10 to 20) Hz
(20 to 40) Hz
40 Hz to 1 kHz
(1to 5) kHz
(5 to 10) kHz

230 pA/A + 16 nA
140 uA/A + 10 nA
110 uA/A + 8.0 nA
250 uA/A + 12 nA
900 pA/A + 65 nA

230 uA/A + 40 nA
140 pA/A + 35 nA
110 pA/A + 35 nA
180 nA/A + 110 nA
900 uA/A + 650 nA

Multi-Function Calibrator
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Electrical — DC/Low Frequency

San Jose, CA

Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

AC Current — Source !

(2.2t0 22) mA
(10 to 20) Hz
(20 to 40) Hz
40 Hz to 1 kHz
(1to 5) kHz
(5 to 10) kHz
(22 to 220) mA
(10 to 20) Hz
(20 to 40) Hz
40 Hz to 1 kHz
(1 to 5) kHz
(5 to 10) kHz
220mA to 2.2 A
20 Hz to 1 kHz
(1to5) kHz
(5 to 10) kHz

250 uA/A + 400 nA
140 pA/A + 350 nA
110 pA/A + 350 nA
180 nA/A + 550 nA
900 pA/A + 5.0 pA

230 pnA/A + 4.0 pA
140 pA/A + 3.5 pA
110 pA/A + 2.6 pA
180 pA/A + 3.5 pA
900 pA/A + 10 pA

240 uA/A + 35 pA
390 pA/A + 80 pA
6.0 mA/A + 160 uA

Multi-Function Calibrator

AC Current — Source !

145 mA to 16.5 A
(45 to 65) Hz
(65 to 440) Hz

(16.5 to 150) A
(45 to 65) Hz
(65 to 440) Hz

(150 to 1 025) A
(45 to 65) Hz
(65 to 440) Hz

2.8 mA/A + 3 mA
7.9 mA/A + 3 mA

2.8 mA/A + 25 mA
7.9 mA/A + 27 mA

3 mA/A + 90 mA
8 mA/A + 100 mA

Multi-Product Calibrator
w/50-turn coil

Up to 100 pA
(10 to 20) Hz
(20 to 45) Hz
(45 to 100) Hz
100 Hz to 5 kHz
100 pA to 100 mA

4 mA/A +0.03 pA
1.5 mA/A + 0.03 pA
0.6 mA/A +0.03 pA
0.6 mA/A + 0.03 pA

AC Current — Measure ! (10 to 20) Hz 4.0 mA/A + 0.2 pA Multimeter

(20 to 45) Hz 1.5 mA/A + 0.2 pA

(45 to 100) Hz 0.60 mA/A + 0.2 pA
100 Hz to 5 kHz 0.31 mA/A + 0.2 pA

(5 to 20) kHz 0.60 mA/A + 0.2 pA

(20 to 50) kHz 4.0 mA/A + 0.4 pA
(50 to 100) kHz 5.5 mA/A+ 1.5 pA
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Expanded Uncertainty of

Reference Standard,

(45 to 100) Hz
100 Hz to 5 kHz
(5 to 20) kHz
(20 to 50) kHz
(50 to 100) kHz
100mAto1 A

(10 to 20) Hz

(20 to 45) Hz
(45 to 100) Hz
100 Hz to 5 kHz

Parameter/Equipment Range Measurement (+/-) Methog, and/or
Equipment
(1 to 10) mA
(10 to 20) Hz 4 mA/A +2 pA
(20 to 45) Hz 1.5 mA/A + 2 pA
(45 to 100) Hz 0.6 mA/A + 2 pA
100 Hz to 5 kHz 0.31 mA/A +2 pA
(5 to 20) kHz 0.6 mA/A +2 pA
(20 to 50) kHz 4 mA/A + 4 pA
(50 to 100) kHz 5.5 mA/A + 15 pA
(10 to 100) mA
(10 to 20) Hz 4 mA/A + 20 A
(20 to 45) Hz 1.5 mA/A + 20 pA
AC Current — Measure ! 0.6 mA/A + 20 pA Multimeter

0.31 mA/A + 20 pA
0.6 mA/A + 20 pA
40 mA/A + 40 pA

5.5 mA/A + 0.15 mA

4mA/A + 0.2 mA
1.6 mA/A + 0.2 mA
0.80 mA/A + 0.2 mA
1 mA/A + 0.2 mA

100 Hz to 100 kHz

(5 to 20) kHz 3 mA/A + 0.2 mA
(20 to 50) kHz 10 mA/A + 0.4 mA
(1to20) A
45 Hz to 1 kHz 0.16 mA/A
AC High Current — Measure ! (1 to 10) kHz 0.16 mA/A Multimeter w/Current Shu
(20 to 100) A
45 Hz to 1 kHz 0.16 mA/A
0Q 130 pQ
0.1 Q 170 pQ
1Q 1.5 mQ
1 1
ACllégs;sItZa?gel aosli)ﬁrzce 110%% 1 67 Irnng Calibration RL Standard
1 kQ 460 mQ
10 kQ 4.6 Q
100 kQ 46 Q
AC Resistance — o
Source and Measure ! 1 mQ to 10 MQ 0.5 mQ/Q + 0.58 pQ RLC Digibridge and

Calibration RL Standard
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Parameter/Equipment

Range

Expanded Uncertainty of

Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

Capacitance — Source !
50 Hz to 1 kHz

(0.19 to 0.4) nF
(0.4to 1.1) nF
(1.1 nF to 3.3) nF
(3.3to 11) nF
(11 to 33) nF
(33 to 110) nF
(110 to 330) nF
330 nF to 1.1 pF
(1.1 to 3.3) uF
(3.3to 11) pF
(11 to 33) uF
(33 to 110) uF
(110 to 330) puF
330 pF to 1.1 mF
(1.1 to 3.3) mF
(3.3to 11) mF
(11 to 33) mF
(33 to 110) mF

3.9 mF/F + 7.8 pF
3.9 mF/F + 7.8 pF
3.9 mF/F + 7.8 pF
1.9 mF/F + 7.8 pF
1.9 mF/F + 78 pF
1.9 mF/F + 78 pF
1.9 mF/F + 233 pF
1.9 mF/F + 0.78 nF
1.9 mF/F + 2.3 nF
1.9 mF/F + 7.8 nF
3.1 mF/F + 23 nF
3.5 mF/F + 78 nF
3.5 mF/F + 233 nF
3.5 mF/F + 0.78 uF
3.5 mF/F + 2.3 uF
3.5 mF/F + 7.8 uF
5.8 mF/F + 23 pF
8.5 mF/F + 78 uF

Multi-Product Calibrator

Capacitance — Source !2

(1, 10, 100, 1000) pF

(1, 100) nF

2 uF/F + 0.58R
0.000 5% of reading

Fixed Capacitor

12 Hz to 100 kHz

GenRad 1689

Capacitance — Measure ! 0.001 pEgEuEs 67 pE/F RLC Digibridge and
I'nF to TNIR —pddd Standard Capacitors
1.1 uF to 1 mF 0.1 mF/F P

Inductance — Source 2
100 Hz to 10 kHz

100 pH to 1.111 H

0.41 mH/H + 0.58R

Decade Inductor

Inductance — Measure !

12 Hz to 100 kHz
0.01 uH to 10 H

0.2 mH/H + 0.058 uH

GenRad 1689
RLC Digibridge

Electrical Stimulation of
Thermocouple Indicators !

Type B
(600 to 800) °C
(800 to 1 000) °C
(1 000 to 1 550) °C
(1 550to0 1 820)°C
Type C
(0 to 150) °C
(150 to 650) °C
(650 to 1 000) °C
(1 000 to 1 800) °C
(1800 to 2 316) °C

0.36 °C
0.29 °C
0.26 °C
0.28 °C

0.26 °C
0.22 °C
0.26 °C
0.4 °C
0.66 °C

Multi-Product Calibrator

Version 052 Issued: April 26, 2024

www.anab.org

Page 213 of 931

SN2

ANSI National Accreditation Board Dl W



http://anab.org/

¢

ANAB

ANSI National Accreditation Board

Electrical — DC/Low Frequency

San Jose, CA

Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

Electrical Stimulation of
Thermocouple Indicators !

Type E
(-250 to -100) °C
(-100 to -25) °C
(-25 to 350) °C
(350 to 650) °C
(650 to 1 000) °C
Type J
(-210 to -100) °C
(-100 to -30) °C
(-30 to 150) °C
(150 to 760) °C
(760 to 1 200) °C
Type K
(-200 to -100) °C
(-100 to -25) °C
(-25 to 120) °C
(120 to 1 000) °C
(1000 to 1372) °C
Type L
(-200 to -100) °C
(-100 to 800) °C
(800 to 900) °C
Type N
(-200 to -100) °C
(-100 to -25) °C
(-25 to 120) °C
(120 to 410) °C
(410 to 1 300) °C
Type R
(0 to 250) °C
(250 to 400) °C
(400 to 1 000) °C
(1000 to1767)°C
Type S
(0 to 250) °C
(250 to 1 400) °C
(1400to1767)°C
Type T
(-250 to -150) °C
(-150 to 0) °C
(0 to 400) °C

0.43 °C
0.14 °C
0.11 °C
0.14 °C
0.18 °C

0.23 °C
0.14 °C
0.11 °C
0.15°C
0.2 °C

0.28 °C
0.16 °C
0.14 °C
0.22 °C
0.34 °C

0.31 °C
0.23 °C
0.18 °C

0.33 °C
0.19 °C
0.17 °C
0.16 °C
0.24 °C

0.46 °C
0.29 °C
0.28 °C
0.33 °C

0.38 °C
0.49 °C
0.46 °C

0.59 °C
0.54 °C
0.57 °C

Multi-Product Calibrator
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. Reference Standard,
. Expanded Uncertainty of
Parameter/Equipment Range M Method, and/or
easurement (+/-) .
Equipment
Pt 385, 100 Q
(-200 to -80) °C 0.039 °C
(-80 to 0) °C 0.039 °C
(0 to 100) °C 0.054 °C
(100 to 300) °C 0.07 °C
(300 to 400) °C 0.078 °C
(400 to 630) °C 0.093°C
(630 to 800) °C 0.18°C
Pt 3926, 100 Q
(-200 to -80) °C 0.039 °C
(-80 to 0) °C 0.039 °C
(0 to 100) °C 0.054 °C
(100 to 300) °C 0.07 °C
(300 to 400) °C 0.078 °C
(400 to 630) °C 0.093 °C
Pt 3916, 100 Q
Electrical Stimulation (-200 to -190) °C 0.19 °C . .
of RTD Indicators ! (-190 to -80) °C 0.031 °C Multi-Product Calibrator
(-80 to 0) °C 0.039 °C
(0 to 100) °C 0.047 °C
(100 to 260) °C 0.054 °C
(260 to 300) °C 0.062 °C
(300 to 400) °C 0.07 °C
(400 to 600) °C 0.078 °C
(600 to 630) °C 0.18 °C
Pt 385, 200 Q
(-200 to -80) °C 0.031 °C
(-80 to 0) °C 0.031 °C
(0 to 100) °C 0.031 °C
(100 to 260) °C 0.039 °C
(260 to 300) °C 0.093 °C
(300 to 400) °C 0.1 °C
(400 to 600) °C 0.11 °C
(600 to 630) °C 0.12 °C
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Electrical — DC/Low Frequency San Jose, CA
. Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range M Method, and/or
easurement (+/-) .
Equipment
Pt 385, 500 Q
(-200 to -80) °C 0.031 °C
(-80 to 0) °C 0.039 °C
(0 to 100) °C 0.039 °C
(100 to 260) °C 0.047 °C
(260 to 300) °C 0.062 °C
(260 to 300) °C 0.062 °C
(300 to 400) °C 0.062 °C
(400 to 600) °C 0.07 °C
(600 to 630) °C 0.085 °C
Pt 385, 1 kQ
(-200 to -80) °C 0.023 °C
Electrical Stimulation -80 to 0) °C 0.023 °C . .
of RTD Indicators ! ((0 o 100)) °C 0.031 °C Multi-Product Calibrator
(100 to 260) °C 0.039 °C
(260 to 300) °C 0.047 °C
(260 to 300) °C 0.047 °C
(300 to 400) °C 0.054 °C
(400 to 600) °C 0.054 °C
(600 to 630) °C 0.18 °C
PtNi 385, 100 Q
(-80 to 0) °C 0.062 °C
(0 to 100) °C 0.062 °C
(100 to 260) °C 0.11 °C
Cu 427,10 Q
(-100 to 260) °C 0.23 °C
Oscilloscopes 12
Square Wave Signal
50 Q at 1 kHz + 1 mVp-p to £ 6.6 Vp-p 1 mV/V + 40 pVv
1 MQ at 1 kHz + 1 mVp-p to £ 130 Vp-p 4 mV/V + 40 uv
Pulse & Rise Time 0.5, 1V (pp) Fluke 5500A/SC1100
10 MHz 0.4 ns Multi-Product Calibrator
1V (pp)
1 MHz 0.4 ns
Time Mark Output 2 ns to 20 ms (25 + 1 000¢) parts in 10°s
Into 50 ohms S50mstoSs 25 parts in 10° of reading
(0.005 to 5.5) V
Oscilloscopes ! 50 kHz Reference 2.4 % of reading + 0.3 nV Fluke 5500A/SC1100
Leveled Sinewave Flatness 50 kHz to 100 MHz 2.5 % of reading + 0.3 nV Multi-Product Calibrator
(100 to 1 000) MHz 4.3 % of reading + 0.3 nV
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San Jose, CA

Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

RF Power — Power Meter
Reference !

1 mW
50 MHz

1.1 % of Reading

Power Meter (432A),
Thermistor Mount (8478B)
and Multimeter (3458A)

RF Power Meter !2

3 uW to 100 mW

0.35 % of Watts output + 0.58R

Range Calibrator

Referenced to 1 mW

(9 to 300) kHz 1.1 %
300 kHz to 50 MHz 1 %
50 MHz to 5 GHz 0.84 %
(5 to 10) GHz 0.87 %
(10 to 18) GHz 0.92 % .
RF Power Sensors — (18 to 26.5) GHz 1.7 % T%Ihe;flniz‘[c(gul\/{glggngg
Calibration Factors ' (26 to 27) GHz 1.9 % Sensl())rs
(27 to 30) GHz 2%
(30 to 34) GHz 1.9 %
(34 to 40) GHz 2%
(40 to 42) GHz 2.6 %
(42 to 48) GHz 2.9 %
(48 to 50) GHz 3.4 %
(-3t0 0) dB 0.04 dB
(-10 to gl TR Agilent 8902A Measuring
(-40 to -10) dB 0.07 dB . . .
Tuned RF Power, (=30 to -40) dB 008 dB Receiver with Agilent
Relative — Measure ! ’ 11722A, Agilent 11793A,
150 kHz to 26.5 GHz (-80 to -50) dB 0.09 dB Agilent 11792A Power
(-90 to -80) dB 0.11 dB Sensors
(-110 to -90) dB 0.14 dB
(-127 to -110) dB 0.2 dB
Agilent 438 A Power Meter,
Agilent 8902A Measuring
(-30 to 20) dB Receiver,
RF Absolute 100 kHz to 2.6 GHz 0.6 dB Agilent 11722A,
Power — Measure | 100 kHz to 4.2 GHz 0.65 dB Agllent 8482A,
10 MHz to 16.5 GHz 0.68 dB Agilent 11792A,
10 MHz to 26.5 GHz 0.69 dB Agilent 8485A,
50 MHz to 50 GHz 0.84 dB Agilent 8487A Power
Sensors
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San Jose, CA

Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

Amplitude Modulation —
Measure !

Rate: 150 kHz to 10 MHz
(5 t0 99) % Depth

50 Hz to 10 kHz

20 Hz to 100 kHz
Rate: 10 MHz to 1.3 GHz
(5 t0 99) % Depth

50 Hz to 50 kHz

20 Hz to 100 kHz

4 % Depth
4.6 % Depth

3.6 % Depth
4.6 % Depth

Agilent 8902A Measuring
Receiver
Sensor Module

Rate: 1.3 GHz to 26.5 GHz
(5 t0 99) % Depth

50 Hz to 50 kHz

20 Hz to 100 kHz

3.7 % Depth
4.7 % Depth

Agilent 8902A Measuring
Receiver with Agilent
11793 APower Sensor

Frequency Modulation —
Measure !

Rate: 250 kHz to 10 MHz
Dev: < 40 kHz

20 Hz to 10 kHz
Rate: 10 MHz to 1.3 GHz
Dev: < 400 kHz

20 Hz to 200 kHz

50 Hz to 100 kHz

3.1 % of reading

7.7 % of reading
1.6 % of reading

Agilent 8902A Measuring
Receiver

Rate: (1.3 to 26.5) GHz
20 Hz to 100 kHz
50 Hz to 100 kHz

7.7 % of reading
1.6 % of reading

Agilent 8902A Measuring
Receiver with Agilent
11793 APower Sensor

Phase Modulation —
Measure !

Rate: 10 MHz to 1.3 GHz
200 Hz to 20 kHz

7 % of reading

Agilent 8902A Measuring
Receiver

Phase Modulation —
Measure !

Rate: 1.3 GHz to 26.5 GHZ
200 Hz to 20 kHz

7.4 % of reading

Agilent 8902A Measuring
Receiver with Agilent
11793 APower Sensor

Distortion — Measure !

(0 t0 99.9) dB

20 Hz to 20 kHz (50 to 500) kHz 1.3dB AuIc_iliIZ) ?r(l)sleer
(20 to 100) kHz (50 to 500) kHz 2.4 dB Y
(-90 to 0.01) dB Spectrum Analyzer
Harmonic Measurements ! 3 Hz to 26.5 GHz 1 dB Agilent E4440A
(26.5 to 50) GHz 1.5 dB HP 8565E
(0 to 1.0)
-180°to 180 °
. 300 kHz to 6 GHz 0.028
Reﬂe;/[“"n S11/522 - 1.2° HP 8753E, HP 8510C
%;uer% ’ (6 to 26.5) GHz 01. (23 6 Network Analyzers
(26.5 to 50) GHz 0.037
1.7 °
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San Jose, CA

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Meth0fl, and/or
Equipment
Calipers ' Up to 48 in (6.4 +6.8L) pin + 0.58R Gage Blocks
Height Gages ' Up to 48 in (28 + 1.8L) pin + 0.58R Gage Blocks
Micrometers !
External, Internal, Depth, Up to 48 in (3.6 + 6.8L) pin + 0.58R Gage Blocks
Bore and Micrometer Head
1 1
Il)rigll Cg;?lrse Universal Length
. £ Upto 4 in (12 +4.6L) pin + 0.58R Measuring Machine,
Dial Test Indicator, Indicator Tester
LVDTs
Indicators !
Dial Gauge, . ! Gage Block, Comparator
Dial Test Indicator, Up i AL iin + 0.58R Stand
LVDTs

Length Standards?

(0.01 to 48) in

(30 + 5L) pin

Universal Comparator

Thread Plug Gages 2
(Cylindrical and Taper)
Simple Pitch Diameter

Major Diameter

(0.04 to 12) in

(44 + 2.6L) pin
(14 + 1.21) pin

Universal Length
Measuring Machine,
Thread Wires;
Gage Blocks

Thread Ring Gages ?
(Cylindrical and Taper)
Simple Pitch Diameter

Minor Diameter

(0.112 to 12) in

(59 + 0.48L) pin
(15 + 1.21) pin

Universal Length
Measuring Machine, Gage
Blocks, Master Thread
Plug Set

Plain External Diameter !-2
(Cylindrical and Taper)

(0.001 to 12) in

(12 + 1.6L) pin

Universal Length
Measuring Machine, High-
Accuracy Micrometer,
Gage Blocks

Plain Internal Diameter 2
(Cylindrical and Taper)

(0.04 to 12) in

(13 + 2.2L) pin

Universal Length
Measuring Machine, Gage

Blocks
Gage Blocks?
Length
(Deviation of the length at any Labmaster®,

point from nominal length)

Variation in length

(0.05 to 6) in

Up to 0.02 in

(3 + 1.1L) pin

5.9 uin

Vertical Reference Blocks
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Length — Dimensional Metrology

San Jose, CA

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Methog, and/or
Equipment
Gage Blocks 2
Length

(Deviation of the length at any

(0.05 to 4) in (6.3 + 0.65L) pin

Gage Blocks, Universal

point from nominal length) (4 to 20) in (4.3 + 1.0L) pin Length Measuring Machine
Variation in length Up to 0.02 in 5.9 uin
(0.003 t0 0.15) in Universal Length
Thread Wires ) | 10 pin Measuring Machine, Gage
(4 to 120) T.P.1.
Blocks
. . . Glass Scales
Rigid Rules Up to 201t 0.002 in + 0.001 in/ft Steel Rules

Surface Roughness Testers for|
Ra-Ry !

4 pin, 120 pin

250 pin 2.6 pin

Roughness Specimen

Optical Comparators and
Vision Systems
/Measuring Microscope'
X/Y/Z Axis

Upto 12 in 118 pin

Gage Blocks

Surface Plates!
Local Area Flatness Only
(Repeat Reading)

(12 x 12) in to

(72 x 144) in "

Repeat-o-Meter

Length Measuring Machine,
Linear Measurement !-2

Up to 24 in (3.3 + 2L) pin

Gage Blocks

Thickness Gauge / Feeler
Gauge !

(0.001 to 1) in (12 + 0.17L) pin

Universal Length
Measuring Machine, High-
Accuracy Micrometer,
Gage Block

Snap Gages ?
(External / Internal)

(0.001 to 24) in (12 + 1.6L) pin

Universal Length
Measuring Machine, Gage
Block

Spherical Diameter, Standard
Ball, Steel Ball 2

(0.001 to 4) in (10 + 1.2L) pin

Universal Length
Measuring Machine, Gage
Block

Setting Rod, Micrometer

(0.001 to 24) in (18 +2.3L) pin

Universal Length
Measuring Machine, Gage

2
Standard Blocks
N2
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Mass and Mass Related San Jose, CA

Page 221 of 931

. Reference Standard,
. Expanded Uncertainty of
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
(-15 to 100) psi 0.01 psi + 0.01 % of reading .
Pressurc | (100 to 500) psi 0.05 psi + 0.01 % of reading | T ressure Calibrator
(100 to 10 000) psi 0.01 psi + 0.0.36 % of reading Dead Weight Tester
Pressure, Absolute (0 to 30) psia 0.01 psi + 0.036 % of reading Pressure Calibrator
Vacuum (0.01 to 760) Torr 10 % of reading Reference Vacuum Gage
Torque Tools ! 1 ozf*in to 1 000 Ibf- ft 0.54 % of reading Torque Calibrators
Torque Analyzers 10 Ibf-in to 250 Ibf- ft 0.12 % of reading + 1.2R Torque Arm and Weights
Force ' — Compression and (1 to SO 0.12 fbf Load Stand
Tension (500 to 1ESEEERIL 3.5 Bt Proving Ring, Load Cell
(12 000 to 50 000) Ibf 0.1 % of reading g BIng,
Up to 100 mg 1 ug
(100 to 1 000) mg 1.5 pg
(1to2) g 3.2 ug
(2Qtod) g 5.5 ug
(5t010) g 9.2 ug
(10 t0 20) g 12.5 pg
(20t0o 50) g 28 ug .
Mass 2 (50 to 100) g 50 g Class gg;f?ts and
(100 to 500) g 81 ug
(500 to 1 000) g 0.5 mg
(1to2) kg 1 mg
(2to5) kg 2.5 mg
(5to 10) kg 0.25 ¢
(10 to 25) kg 0.6¢g
(25 to 50) kg 0.17 x 10 kg/kg
Upto2g 3.2 ug
2Qtod) g 5.5 ug
(5to10) g 9.2 ug
(10t0 20) g 13 ug
(20t0 50) g 28 ug
13 (50 to 100) g 50 ug Class E1, E2, F and F1
Scales and Balances (100 to 500) g 81 g Weights
(500 to 1 000) g 0.5 mg
(1to2) kg 1 mg
(2to 5) kg 2.5 mg
(5to 10) kg 0.25 ¢
(10 to 25) kg 0.6 g
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San Jose, CA

Expanded Uncertainty of

Reference Standard,

Pipettes, Syringes, Dilutors,
Titrators, Piston/Displacement|
Burettes (Burets), Dispensers,

(100 to 200) pl
(200 to 500) pl
500 pl to 1 ml

Parameter/Equipment Range Measurement (+/-) Methog, and/or
Equipment
(0.01 to 50) Ib 0.013 g
13 (50 to 100) Ib 0.03 g Class E1, E2, F and F1
Scales and Balances (100 to 500) Ib 1.5 g Weights
(500 to 1 000) 1b 24¢g

(0.1to5) ul 1.8 % of reading
POVA (Piston/Plunger (5 to 20) ul 0.81 % of reading
Operated Volumetric (20 to 50) pl 0.75 % of reading . .

Apparatus) ! (50 to 100) pl 1 % of reading Gravimetric Method

1 % of reading
1.3 % of reading
1.3 % of reading

referenced to OIML Class
E1 Mass Standard and
Balances

Volumetric Apparatus, Flasks,
Burettes, Volumetric
Dispensers, Cylinders,
Graduated Cylinders,

Beakers, Vials, & Containers

(25 to 50) ml
(50 to 100) ml
(100 to 250) ml
(250 to 500) ml

(500 to 1 000) ml

(1 000 to 2 000) ml

Liquid Handlers (1to5) ml 1.3 % of reading

(5 to 10) ml 1.3 % of reading

(0.1 to 2) ml 0.36 % of reading

Volumetric Glassware ! (2 to 25) ml 0.15 % of reading

0.13 % of reading
0.1 % of reading
0.08 % of reading
0.05 % of reading
0.04 % of reading
0.04 % of reading

Gravimetric Method
referenced to OIML Class
E1 Mass Standard and
Balances

Flow

(0.001 to 250) 1/min

1.5 % of reading

Standard Flow Sensors

Air Velocity

(400 to 7 400) ft/min

2.6 % of reading

Digital Anemometer

Photometry and Radiometry

San Jose, CA

Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

(0 to 1 000) mW

3 % of reading

Newport 818 Photodetector

Optical Power - Measure
(400-1 600) nm

(0.01 to 1.0) W

2.8 % of reading

Coherent PM-3 Power
Meter

(1 to 100) W 4.2 % of reading Coherent LM-10, LM-100
Power Sensors
Optical Wavelength — Agilent 86120B
Measure (700 to 1 650) nm 0.007 nm Wavelength Meter
UV and Visible Aqueous Solution and
Spectrophotometry (240 to 1 640) nm 0.16 nm Reference Filters
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Thermodynamic San Jose, CA
. Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
Humidity — Measure ! (10 to 95) %RH 0.72 %RH Vaisala HMi41 Humidity
Indicator
Vaisala MI70/DMP74B
Dew Point (-80 to 20) °C 1.8 °C Humidity Indicator and
Probe
Humidity — Source (10 to 95) %RH 3 %RH Espec BTX-475 Chamber
11 %RH 0.6 %RH
.1 33 %RH 0.9 %RH .
Humidity — Source 75 % RH 1.1 %RH Saturated Salt Solutions
97 %RH 1.2 %RH
(0 to 50) °C 0.76 °C
(50 to 100) °C 1°C .
Radiation (Infrared) (100 to 200) °C 1.4 °C Bla"k(bF‘igty (f;‘tl:)’rator
Thermometers ! (200 to 300) °C 1.8 °C £=0095 ) :p(g to 14) um
(300 to 400) °C 2.3°C T H
(400 to 500) °C 3.1°C
(0 to 100) °C 0.64 °C .
(100 to 200) °C 1.2°C Bla‘(ﬂézz‘iity (S:I‘;‘:b;)ator
Radiation (Infrared) (300 to 400) °C 1.9°C o 399 51’
Thermometers ! (400 to 600) °C 3°C _ A
(600 to 800) °C 4.2°C A= to14) um T < 230
(300 to 1 000) °C 519 0C A=(0.7to 1.8) um T > 230
Temperature — Source (-80 to 300) °C 0.1 °C Hart 7013 Bath
Temperature Source (-70 to 180) °C 0.9 °C Espec BTX-475 Chamber
(-40 to -200) °C 0.016 °C
(0 to -40) °C 0.006 °C
Temperature — Measure ! (0 to 160) °C 0.009 °C Hart 5614 PRT
peratu U (160 to 230) °C 0.012 °C Hart 5626 PRT
(230 to 420) °C 0.02 °C
(420 to 660) °C 0.039 °C

Time and Frequency

San Jose, CA

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Method, and/or
Measurement (+/-) Equipment
Frequency Measuring 10 MHz 6.1 x 1012 Hz/Hz GPS Receiver

Equipment !
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E . Reference Standard,
. xpanded Uncertainty of
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
Freqléenqy Meas?rmg 0.01 Hz to 50 GHz 6.1 x 102 Hz/Hz GPS Receiver, Signal
quipment Generator
-12
Frequency — Measure ! O.E)llzljztgo 5102)4531;12 gg i 18_12 gzg; GPS Receiver and Counter
Time Interval — Measure ! 2psto10s 0.21 % of reading + 0.07 ps Oscilloscope
Elapsed Time ! 1'sto 24 hr 0.9 ms GPS Receiver, Generator,
Counter
. Multi-Product Calibrator
1,2 0, )
Photo Tachometer Up to 100 000 rpm 0.000 25 % of reading + 0.58R Signal Generator with LED

Dimensional Measurement 1D

DIMENSIONAL MEASUREMENT

Parameter/Equipment

Reference Standard,
Method, and/or
Equipment

Expanded Uncertainty of

Range Measurement (+/-)

Inspection Fixtures 1D
Features 2
Riser Blocks, Straight Edges,
Bar Parallels

Universal Length
Measuring Machine,
Electric Comparator, Gage

Up to 24 in (6.8 + 1L) pin Blocks, Granite Surface
Plate, Profile Projector,
Hand Tools, Inclinometer,
Cylindrical Square
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) MethOfi, and/or
Equipment
Inspection Fixtures 2D
Features 2 :
Angle Block, V-Blocks, Riser MUnlvqrsal Leng.th
. easuring Machine,
Blocks, Straight Edges .
Parallel Bars. Machi Electric Comparator, Gage
aratic. Dars, Vachine Up to 24 in (6.8 + 1L) pin Blocks, Granite Surface

Squares, Precision Squares
Radius Gauge, Chamfer
Gauge, Taper Gauge
Attribute Gauges — Go/NoGo
Dedicated Fixture Gauges

Plate, Profile Projector,
Hand Tools, Inclinometer,
Cylindrical Square
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Services performed at satellite laboratory

Micro Precision Calibration, Inc.
17072 Tye Street, SE, Suite #170
Monroe, WA 98272

Norma Vazquez

530-268-1860

norma.vazquez@microprecision.com

CALIBRATION

Monroe, WA

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Mf]:?fhofl’ and/or
quipment
4.66 uS/cm 0.38 uS/cm
9.40 pS/em 0.46 uS/cm .
Conductivity Meters '# 100.7 puS/cm 3.8 uS/cm Standagd 1anduct1v1ty
1,413 uS/cm 7.5 uS/cm ofutions
99,890 uS/cm 460 pS/cm
pH Meters 4 (4,7, 10) pH 0.016 pH Standard pH Solutions
Electrical - DC/Low Frequency Monroe, WA
Reference Standard
. f ,
Parameter/Equipment Range Expanded Uncertainty o Method, and/or

Measurement (+/-)

Equipment

DC Voltage — Source !

(0 to 220) mV
220 mV t0 2.2 V
(2.2t 11) V
(11t022) V
(22 to 220) V
220 Vto 1.1 kV

7.5 uV/V +0.4 uv
5uV/V+0.7uvV
3.5uV/V+2.6uV
3.5 uV/V +4 uvV
5 uV/V +40 pv
6.5 uV/V+ 0.4 mV

Multi-Function Calibrator

1V 1.7 uV/vV
_ 1
bC \;?Egge\/aliglsme 1.018V 1.7 uV/V DC Reference Standard
10 V 1.3 uv/v
(0 to 100) mV 3.5 uV/V +0.31 uV
100mVtolV 3.1 uV/V +0.31 uV
DC Voltage — Measure ! (I1to 10) V 2.6 uV/V +0.51 uv Multimeter
(10 to 100) V 4.5 uV/V + 30 uV
100 Vto 1 kV 4.5 uV/V+ 0.1 mV
. 3 . (0 to 10) kV 0.3 mV/V +0.031 V High Voltage Meter with
DC High Voltage — Measure (10 to 70) kV 0.4 mV/V +0.2V Probe
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Monroe, WA

Parameter/Equipment

Range

Expanded Uncertainty of

Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

DC Current — Source !

(0 to 220) pA
220 pA to 2.2 mA
(2.2 t0 22) mA
(22 to 220) mA

220mAto 2.2 A

40 pA/A + 6 nA
35 uA/A + 7 nA
35 uA/A + 40 nA
45 nA/A + 0.7 pA
80 UA/A + 12 pA

Multi-Function Calibrator

(0to 11) A 0.17 mA/A . .
Multi-Product Calibrator
DC High Current — Source ! (11 to 20) A 0.66 mA/A
(0 to 1 000) A 2.1 mA/A Multi-Product
(0 to 100) nA 30 pnA/A + 40 pA
100 nA to 1 pA 15 pA/A + 40 pA
(1to 10) pA 15 uA/A + 0.1 nA

DC Current — Measure !

(10 to 100) pA
100 pA to 1 mA

15 uA/A + 0.8 nA
15 pA/A + 5 nA

Multimeter

(1 to 10) mA 15 pA/A + 50 nA
(10 to 100) mA 30 pA/A + 0.5 A
100mAtol A 100 pA/A + 10 pA
(0to 50) A 0.25 mA/A Current Shunt
(50 to 500) A 1 mA/A + 8.7 mA w/Multimeter
Inductance — Source ! 100 uH 0.26 mH/H
100 Hz to 10 kHz 1 mH 0.22 mH/H
10 mH 0.22 mH/H Ind
100 mH 0.23 mH/H nductors
100 Hz to 1 kHz 1 H 0.20 mH/H
10H 0.21 mH/H
Inductance — Measure ! C
12 Hz to 100 kHz 100 pH to 10 H 0.4 mH/H RLC Digibridge
0.001 Q 200 pQ/Q
Resistance — Source ! 0.01 Q 60 pQ/Q .
Fixed Points 0.10Q 16 nQ/Q Standard Resistors
1Q 10 uQ/Q
Resistance — Source ! 10 Q 14 nQ/Q .
Fixed Points 10 kQ 12 pQ/Q Standard Resistors
(1 to 10) MQ 0.021 mQ/Q
(10 to 100) MQ 0.1 mQ/Q . .
Resistance — Source ! (0.1to 1) GQ 0.31 mQ/Q High Resmg;;]{)secade, IET
(1 to 10) GQ 3.6 mQ/Q
(10 to 100) GQ 3.8 mQ/Q
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+-) MethOfi, and/or
Equipment
00 40 pQ

10 95 nQ/Q

1.9 Q 91 nQ/Q

10 Q 24 uQ/Q

19 Q 24 uQ/Q

100 Q 10 pQ/Q

190 Q 10 pQ/Q

1 kQ 8.5 nQ/Q

1 1
ReSI;t?;ng };OSiI?;rce 11'3 11:3 gg ﬁg;g Multi-Function Calibrator

19 kQ 8.5 nQ/Q

100 kQ 10 puQ/Q

190 kQ 10 nQ/Q

1 MQ 18 uQ/Q

1.9 MQ 18 nQ/Q

10 MQ 37 pQ/Q

19 MQ 46 pnQ/Q

100 MQ 0.1 mQ/Q

(0to11) Q 31 pY/Q + 7.8 mQ
(I1t0 33) Q 23 pYQ + 12 mQ

Resistance — Source !

(33 to 110)
(110 to 330) Q
(0.33 to 1.1) kQ
(1.1 to 3.3) kQ
(3.3 to 11) kQ

(11 to 33) kQ
(33 to 110) kQ
(110 to 330) kQ

330 kQ to 1.1 MQ
(1.1 to 3.3) MQ
(3.3 to 11) MQ
(11 to 33) MQ
(33 to 110) MQ
(110 to 330) MQ

(330 to 1 100) MQ

22 pY/Q + 12 mQ
22 pOY/Q + 16 mQ
22 pY/Q + 16 mQ
22 uQ/Q + 155 mQ
22 uQ/Q + 78 mQ
22 pQ/Q+0.78 Q
22 pQY/Q+0.78 Q
25 pYQ+7.8Q
25 uYQ +7.8Q
47 uQY/Q + 116 Q
101 pQ/Q + 194 Q
194 uY/Q + 1.9 kQ
388 uY/Q + 2.3 kQ
2.3 mQYQ + 78 kQ
12 m&/Q + 390 kQ

Multi-Product Calibrator
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+-) Methog, and/or
Equipment
(0 to 10) Q 15 pQ/Q + 50 pQ
(10 to 100) Q 10 pY/Q + 0.5 mQ
100 Qto 1 kQ 8 u/Q + 0.5 mQ
(1to 10) kQ 8 uY/Q + 5 mQ
Resistance — Measure ! (10 to 100) kQ 8 uYyQ + 50 mQ Multimeter
100 k Q to 1 MQ 12 pQ/Q+2 Q

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

50 pQY/Q + 0.1 kQ
0.5 mQY/Q + 1 kQ
5 mQ/Q + 10 kQ

Capacitance — Source !
50 Hz to 1 kHz

(0.19 to 3.3) nF
(3.3to 11) nF
(11 to 110) nF
(110 to 330) nF

330 nF to 1.1 pF
(1.1 to 3.3) uF
(3.3to 11) uF
(11 to 33) uF
(33 to 110) pF

(110 to 330) puF

330 pF to 1.1 mF

(1.1 to 3.3) mF
(3.3to 11) mF
(11 to 33) mF
(33 to 110) mF

3.9 mF/F + 7.8 pF
1.9 mF/F + 7.8 pF
1.9 mF/F + 78 pF
1.9 mF/F + 233 pF
1.9 mF/F + 0.78 nF
1.9 mF/F + 2.3 nF
1.9 mF/F + 7.8 nF
3.1 mF/F + 23 nF
3.5 mF/F + 78 nF
3.5 mF/F + 233 nF
3.5 mF/F + 0.78 pF
3.5 mF/F + 2.3 uF
3.5 mF/F + 7.8 uF
5.8 mF/F + 23 uF
8.5 mF/F + 78 uF

Multi-Product Calibrator

(1, 10, 100, 1 000) pF

) X 1 kHz to 5 MHz 1.1 mF/F Capacitance Set
Capa;{tangev - 150ufce (5 to 13) MHz 1.4 mF/F
txed vaiues (10, 100, 1 000) nF Capacitance Set
120 Hz to 100 kHz 1.1 mF/F P
. Up to 10 pF 0.4 mF/F
_ 1
Capf‘z"‘gg‘;z | é\(/)lei?;uzre (10 to 100) pF 0.5 mF/F RLC Digibridge
100 pF to 1 mF 0.2 mF/F
Type B
. L (600 to 800) °C 0.36 °C
Tilecmcal ﬁalllb‘}“o? of (800 to 1 000) °C 0.29 °C Multi-Product Calibrator
ermocouple ndicators (1000 to 1 550) °C 0.26 °C
(1 550 to 1 820) °C 0.28 °C
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Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

Electrical Calibration of
Thermocouple Indicators !

Type C
(0 to 150) °C
(150 to 650) °C
(650 to 1 000) °C
(1 000 to 1 800) °C
(1 800 to 2 316) °C
Type E
(-250 to -100) °C
(-100 to -25) °C
(-25 to 350) °C
(350 to 650) °C
(650 to 1 000) °C
Type J
(-210 to -100) °C
(-100 to -30) °C
(-30 to 150) °C
(150 to 760) °C
(760 to 1 200) °C
Type K
(-200 to -100) °C
(-100 to -25) °C
(-25 to 120) °C
(120 to 1 000) °C
(1000 to 1372)°C
Type L
(-200 to -100) °C
(-100 to 800) °C
(800 to 900) °C
Type N
(-200 to -100) °C
(-100 to -25) °C
(-25 to 120) °C
(120 to 410) °C
(410 to 1 300) °C
Type R
(0 to 250) °C
(250 to 400 °C
(400 to 1 000) °C
(1000 to 1767)°C

0.26 °C
0.23 °C
0.27 °C
0.4 °C
0.66 °C

0.40 °C
0.17 °C
0.16 °C
0.17 °C
0.20 °C

0.24 °C
0.17 °C
0.16 °C
0.18 °C
0.21 °C

0.28 °C
0.18 °C
0.17 °C
0.23 °C
0.33°C

0.31 °C
0.23 °C
0.18 °C

0.33 °C
0.21 °C
0.19 °C
0.18 °C
0.24 °C

0.46 °C
0.29 °C
0.28 °C
0.33 °C

Multi-Product Calibrator
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+-) MethOfi, and/or
Equipment
Type S
(0 to 250) °C 0.38 °C
(250 to 1 000) °C 0.3 °C
(1 000 to 1 400) °C 0.31 °C
(1400 to 1 767) °C 0.37 °C
. N Type T
Tﬁlecm"al Clahlbrd?“"tn of 17250 to -150) °C 0.50 °C Multi-Product Calibrator
crmocouple Indicators (_150 to 0) oC 0.22 °C
(0 to 120) °C 0.17 °C
(120 to 400) °C 0.16 °C
Type U
(-200 to 0) °C 0.45 °C
(0 to 600) °C 0.24 °C
Cu 427, 10 Q
(-100 to 260) °C 0.23 °C
Pt 385, 100 Q
(-200 to -80) °C 0.039 °C
(-80 to 0) °C 0.039 °C
(0 to 100) °C 0.054 °C
(100 to 300) °C 0.07 °C
(300 to 400) °C 0.078 °C
(400 to 630) °C 0.093 °C
(630 to 800) °C 0.18 °C
Pt 3926, 100 Q
(-200 to -80) °C 0.039 °C
. a -80to 0) °C 0.039 °C
Electrical Ca.hbratloln of RTD ((0 to 100)) oC 0.054 °C Multi-Product Calibrator
Indicators (100 to 300) °C 0.07 °C
(300 to 400) °C 0.078 °C
(400 to 630) °C 0.093 °C
Pt 3916, 100 Q
(-200 to -190) °C 0.19 °C
(-190 to -80) °C 0.031 °C
(-80 to 0) °C 0.039 °C
(0 to 100) °C 0.047 °C
(100 to 260) °C 0.054 °C
(260 to 300) °C 0.062 °C
(300 to 400) °C 0.07 °C
(400 to 600) °C 0.078 °C
(600 to 630) °C 0.18 °C
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+-) MethOfi, and/or
Equipment
Pt 385, 200 Q
(-200 to -80) °C 0.031 °C
(-80 to 0) °C 0.031 °C
(0 to 100) °C 0.031 °C
(100 to 260) °C 0.039 °C
(260 to 300) °C 0.093 °C
(300 to 400) °C 0.1 °C
(400 to 600) °C 0.11 °C
(600 to 630) °C 0.12 °C
Pt 385, 500 Q
(-200 to -80) °C 0.031 °C
(-80 to 0) °C 0.039 °C
(0 to 100) °C 0.039 °C
(100 to 260) °C 0.047 °C
. . . (260 to 300) °C 0.062 °C
Electrical Calibration of RTD} 3 1, 4003 °C 0.062 °C Multi-Product Calibrator
Indicators (400 to 600) °C 0.07 °C
(600 to 630) °C 0.085 °C
Pt 385, 1 kQ
(-200 to -80) °C 0.023 °C
(-80 to 0) °C 0.023 °C
(0 to 100) °C 0.031 °C
(100 to 260) °C 0.039 °C
(260 to 300) °C 0.047 °C
(300 to 400) °C 0.054 °C
(400 to 600) °C 0.054 °C
(600 to 630) °C 0.18 °C
PtNi 385, 120 Q (Ni120)
(-80to 0) °C 0.062 °C
(0 to 100) °C 0.062 °C
(100 to 260) °C 0.11 °C

AC Voltage — Source !

200 pV to 2.2 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

0.24 mV/V + 4 uvV
90 uV/V +4 uv
80 uV/V +4 v
0.2 mV/V +4 uv
0.5 mV/V +5uv

1.1 mV/V + 10 uV
4 mV/V + 20 pv

2.7 mV/V + 20 uV

Multi-Function Calibrator

Version 052 Issued: April 26, 2024

www.anab.org

Page 232 of 931

SN2

ANSI National Accreditation Board Dl W


http://anab.org/

¢

ANAB

ANSI National Accreditation Board

Electrical — DC/Low Frequency

Monroe, WA

Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

AC Voltage — Source !

(2.2 t0 22) 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
220mV to 2.2V
(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
(22t022) 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

0.24 mV/V + 4 nv
90 uV/vV + 4 uv
80 uV/V + 4 uv
0.2 mV/V + 4 nv
0.5 mV/V + 5 uv

1.1 mV/V + 10 uV

1.4 mV/V + 20 uv

2.7 mV/V + 20 uV

0.24 mV/V + 12 uv
90 uv/vV +7 uvV
80 uV/V +7uvV
0.2 mV/V + 7 uV

0.46 mV/V + 17 uVv

0.9 mV/V + 20 uV
1.4 mV/V + 25 uV

2.7 mV/V + 45 uV

0.24 mV/V + 40 uv
90 pV/V+ 15 pv
45 uV/V + 8 uv
75 uV/V + 10 pv

0.11 mV/V + 30 uv

0.42 mV/V + 80 uV

1.1 mV/V+0.2mV

1.7 mV/V + 0.3 mV

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

Multi-Function Calibrator

Version 052 Issued: April 26, 2024

www.anab.org

Page 233 of 931

ANSI National Accreditation Board Dl W



http://anab.org/

¢

ANAB

ANSI National Accreditation Board

Electrical — DC/Low Frequency

Monroe, WA

Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

AC Voltage — Source !

(22t0220) 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 1 kHz

0.24 mV/V + 4 mV
90 uV/V + 1.5 mV
52 uV/V + 0.6 mV
80 uV/V + 1 mV
0.15 mV/V + 2.5 mV
0.90 mV/V + 16 mV
4.4 mV/V + 40 mV
8 mV/V + 80 mV

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

Multi-Function Calibrator

AC Voltage — Measure !

Up to 10 mV
(1 to 40) Hz

40 Hz to 1 kHz

(1 to 20) kHz

(20 to 50) kHz
(50 to 100) kHz
(100 to 300) kHz
(10 to 100) mV

(1 to 40) Hz
40 Hz to 1 kHz

(1 to 20) kHz
(20 to 50) kHz
(50 to 100) kHz

(100 to 300) kHz
300 kHz to 1 MHz

(1 to 2) MHz
100mVto 10 V
(1 to 40) Hz
40 Hz to 1 kHz
(1 to 20) kHz
(20 to 50) kHz
(50 to 100) kHz
(100 to 300) kHz
300 kHz to 1 MHz

(1 to 2) MHz

0.3 mV/V + 3 uVv
0.2 mV/V + 1.1 uv
0.3 mV/V + 1.1 uV
I mV/V+ 1.1 uV
5mV/V + 1.1 uV
40 mV/V + 2 uVv

70 uV/V + 4 uv
70 uV/V + 2 uv
0.14 mV/V + 2 uV
0.3 mV/V +2 uVvV
0.8 mV/V + 2 uVv
3mV/V+ 10 pv
10 mV/V + 10 uV
15 mV/V + 10 pv

70 uV/V + 0.4 mV
70 uV/V + 0.2 mV
0.14 mV/V + 0.2 mV
0.3 mV/V + 0.2 mV
0.8 mV/V + 0.2 mV
3mV/V+1mV
10 mV/V +1 mV
15 mV/V + 1 mV

Multimeter in Synchronous
Sub-Sampled Mode
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. Reference Standard,
Parameter/Equipment Range EXI;‘Inded Uncertainty of Method, and/or
easurement (+/-) .
Equipment
(10to 100) V
(1 to 40) Hz 0.2 mV/V +4 mV
40 Hz to 1 kHz 0.2 mV/V + 2 mV
(1 to 20) kHz 0.2 mV/V +2 mV
(20 to 50) kHz 0.35 mV/V + 2 mV
(50 to 100) kHz 1.2 mV/V + 2 mV
AC Voltage — Measure ! (100 to 300) kHz 4 mV/V + 10 mV Multimeter in Synchronous
100 kHz to 1 MHz 15 mV/V + 10 mV Sub-Sampled Mode
(100 to 1 000) V
(1 to 40) Hz 0.4 mV/V + 40 mV
40 Hz to 1 kHz 0.4 mV/V + 20 mV
(1 to 20) kHz 0.6 mV/V + 20 mV
(20 to 50) kHz 1.2 mV/V + 20 mV
(50 to 100) kHz 3 mV/V + 20 mV
Upto 2.2 mV
(10 to 20) Hz 1.2 mV/V +0.87 uVv
(20 to 40) Hz 0.52 mV/V + 0.87 uV
40 Hz to 20 kHz 0.32 mV/V + 0.87 uV
(20 to 50) kHz 0.58 mV/V + 1.3 uV
(50 to 100) kHz 0.85 mV/V + 1.7 uv
(100 to 300) kHz 1.6 mV/V + 2.7 uV
(300 to 500) kHz 1.7 mV/V + 5.3 uv
500 kHz to 1 MHz 2.4 mV/V + 53 uvV
(2.2to 7) mV
(10 to 20) Hz 0.57 mV/V + 0.87 uV
(20 to 40) Hz 0.26 mV/V + 0.87 uV
AC Voltage — Measure ! 40 Hz to 20 kHz 0.16 mV/V + 0.87 uV
(Absolute Measurement) (20 to 50) kHz 0.28 mV/V + 1.3 uVv AC Measurement Standard
(50 to 100) kHz 0.4 mV/V + 1.7 uV
(100 to 300) kHz 0.8 mV/V +2.7 uV
(300 to 500) kHz 0.87 mV/V + 5.3 uv
500 kHz to 1 MHz 1.5 mV/V + 53 uV
(7 to 22) mV
(10 to 20) Hz 0.2 mV/V +0.87 uv
(20 to 40) Hz 0.13 mV/V + 0.87 uV
40 Hz to 20 kHz 80 uV/V + 0.87 uVv
(20 to 50) kHz 0.14 mV/V + 1.3 uV
(50 to 100) kHz 0.22 mV/V + 1.7 uV
(100 to 300) kHz 0.54 mV/V + 2.7 uvV
(300 to 500) kHz 0.59 mV/V + 5.3 uV
500 kHz to 1 MHz 1.1 mV/V+53uV
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Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

AC Voltage — Measure !
(Absolute Measurement)

(22 to 70) 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
(70 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
(220 to 700) 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
700 mV to 2.2V
(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

0.16 mV/V + 1 uV
81 uV/V + 1V
45 uV/V + 1 v

90 uV/V + 1.3 uv

0.18 mV/V + 1.7 uv
0.35 mV/V + 2.7 uV
0.45 mV/V + 5.3 uv
0.73 mV/V + 5.3 uv

0.14 mV/V + 1 uV
57 uV/V+ 1V
26 uV/V + 1 uVv

47 uV/V + 1.3 uv

0.11 mV/V + 1.7 uv
0.17 mV/V + 2.7 uv
0.26 mV/V + 5.3 uv
0.67 mV/V + 5.3 uv

0.14 mV/V + 1 uVv
51 uwV/V +1uV
23 uV/V + 1 uVv

35 uV/V+1.3 uvV

54 uV/V + 1.7 uv

0.12 mV/V + 2.7 uV

0.2 mV/V + 5.3 uv

0.64 mV/V + 5.3 uV

0.13 mV/V + 0.58 uV
44 uV/V +0.58 uv
17 uV/V +0.58 uv
31 uV/V +0.58 uv
48 uV/V +0.58 uv

0.11 mV/V + 0.58 uV

0.18 mV/V + 0.58 uV
0.6 mV/V +0.58 uVv

AC Measurement Standard
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. Reference Standard,
Parameter/Equipment Range EXI;‘Inded Uncertainty of Method, and/or
easurement (+/-) .
Equipment
22t07)V
(10 to 20) Hz 0.13 mV/V + 0.58 uV
(20 to 40) Hz 45 uV/V +0.58 uv
40 Hz to 20 kHz 17 uV/V +0.58 uv
(20 to 50) kHz 33 uV/V +0.58 uv
(50 to 100) kHz 55 uV/V +0.58 uv
(100 to 300) kHz 0.13 mV/V + 0.58 uV
(300 to 500) kHz 0.27 mV/V + 0.58 uV
500 kHz to 1 MHz 0.8 mV/V + 0.58 pv
(7t022) V
(10 to 20) Hz 0.13 mV/V + 5.8 uV
(20 to 40) Hz 45 uV/V + 5.8 uv
40 Hz to 20 kHz 19 uV/V + 5.8 uv
(20 to 50) kHz 33 uV/V +5.8 uv
(50 to 100) kHz 55 uV/V + 5.8 uv
(100 to 300) kHz 0.13 mV/V + 5.8 uV
(300 to 500) kHz 0.27 mV/V + 5.8 uV
500 kHz to 1 MHz 0.8 mV/V + 5.8 uV
(22t0 70) V
{ (10 to 20) Hz 0.13 mV/V + 5.8 uV
Eﬁ;?itig&;axz;z;) (20 to 40) Hz 46 uV/V + 5.8 uv AC Measurement Standard
40 Hz to 20 kHz 22 uV/V +5.8 uv
(20 to 50) kHz 39 uV/V +5.8 uv
(50 to 100) kHz 64 uV/V + 5.8 uv
(100 to 300) kHz 0.14 mV/V + 5.8 uV
(300 to 500) kHz 0.27 mV/V + 5.8 uv
500 kHz to 1 MHz 0.8 mV/V + 5.8 uv
(70 to 220) V
(10 to 20) Hz 0.13 mV/V + 58 uv
(20 to 40) Hz 46 uV/V + 58 uv
40 Hz to 20 kHz 22 uV/V + 58 uv
(20 to 50) kHz 47 uV/vV + 58 uv
(50 to 100) kHz 67 uV/V + 58 uv
(100 to 300) kHz 0.14 mV/V + 58 uv
(300 to 500) kHz 0.33 mV/V + 58 uV
(220 to 700) V
(10 to 20) Hz 0.13 mV/V + 58 uv
(20 to 40) Hz 67 uV/V + 58 uv
40 Hz to 20 kHz 29 uV/V + 58 uv
(20 to 50) kHz 87 uV/V + 58 uv
(50 to 100) kHz 0.34 mV/V + 58 uv
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Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

AC Voltage — Measure !
(Absolute Measurement)

(700 to 1 000) V
(10 to 20) Hz
(20 to 40) Hz
40 Hz to 20 kHz
(20 to 50) kHz
(50 to 100) kHz

0.13 mV/V + 58 uv
67 uV/V + 58 uv
28 uV/V + 58 uv
87 uV/V + 58 uv

0.33 mV/V + 58 uV

AC Measurement Standard

AC Voltage — Measure !
Flatness
(Relative to 1 kHz)

600 pV to 2.2 mV
(10 to 30) Hz
(30 to 120) Hz

120 Hz to 1.2 kHz
(1.2 to 120) kHz

(120 to 500) kHz

500 kHz to 1.2 MHz

(1.2 to 2) MHz
(2 to 10) MHz
(10 to 20) MHz
(20 to 30) MHz

(2.2 to 7) mV
(10 to 30) Hz
(30 to 120) Hz

120 Hz to 1.2 kHz
(1.2 to 120) kHz

(120 to 500) kHz

500 kHz to 1.2 MHz

(1.2 to 2) MHz
(2 to 10) MHz
(10 to 20) MHz
(20 to 30) MHz

(7 to 22) mV
(10 to 30) Hz
(30 to 120) Hz

120 Hz to 1.2 kHz
(1.2 to 120) kHz

(120 to 500) kHz

500 kHz to 1.2 MHz

(1.2 to 2) MHz
(2 to 10) MHz
(10 to 20) MHz
(20 to 30) MHz

0.94 mV/V + 0.08 uV
0.47 mV/V + 0.08 uV
0.47 mV/V + 0.08 uV
0.47 mV/V + 0.08 uV
0.66 mV/V + 0.95 uV
0.66 mV/V + 0.95 uVv
0.66 mV/V + 0.95 uV
1.6 mV/V +0.95 uv
2.8 mV/V + 0.95 uV
6.6 mV/V + 1.9 uv

0.94 mV/V + 0.082 uV
0.47 mV/V + 0.082 pVv
0.47 mV/V + 0.082 pV
0.47 mV/V + 0.082 uV
0.66 uV/V + 0.95 uv
0.66 uV/V +0.95 uv
0.66 uV/V +0.95 uv
0.94 uV/V + 0.95 pv
1.6 mV/V + 0.95 uV
3.5mV/V +0.95 uv

0.94 mV/V + 0.082 uV
0.47 mV/V + 0.082 uV
0.47 mV/V + 0.082 uV
0.47 mV/V + 0.082 uV
0.66 mV/V + 0.082 uV
0.66 mV/V + 0.082 uV
0.66 mV/V + 0.082 uV
0.94 mV/V + 0.082 uV
1.6 mV/V + 0.082 uV
3.5 mV/V + 0.082 pV

AC Measurement Standard
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. Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range M Method, and/or
easurement (+/-) .
Equipment
(22 to 70) mV
(10 to 30) Hz 0.94 mV/V + 0.82 uV
(30 to 120) Hz 0.47 mV/V + 0.82 uV
120 Hz to 1.2 kHz 0.47 mV/V + 0.82 uV
(1.2 to 120) kHz 0.47 mV/V + 0.82 uV
(120 to 500) kHz 0.47 mV/V + 0.82 uV
500 kHz to 1.2 MHz 0.47 mV/V + 0.82 uV
(1.2 to 2) MHz 0.47 mV/V + 0.82 uV
(2 to 10) MHz 0.94 mV/V + 0.82 uV
(10 to 20) MHz 1.4 mV/V +0.82 uV
(20 to 30) MHz 3.3 mV/V +0.82 uV
(70 to 220) mV
(10 to 30) Hz 0.94 mV/V + 0.82 uV
(30 to 120) Hz 0.38 mV/V + 0.82 uV
120 Hz to 1.2 kHz 0.38 mV/V + 0.82 uV
AC Voltage — Measure ! (1.2 to 120) kHz 0.38 mV/V + 0.82 uV
Flatness (120 to 500) kHz 0.38 mV/V + 0.82 uV AC Measurement Standard
(Relative to 1 kHz) 500 kHz to 1.2 MHz 0.47 mV/V + 0.82 uV
(1.2 to 2) MHz 0.47 mV/V + 0.82 uV
(2 to 10) MHz 0.94 mV/V + 0.82 uV
(10 to 20) MHz 1.4 mV/V +0.82 uVv
(20 to 30) MHz 3.3 mV/V +0.82 uV
(220 to 700) mV
(10 to 30) Hz 0.94 mV/V + 8.2 uV
(30 to 120) Hz 0.28 mV/V + 8.2 uv
120 Hz to 1.2 kHz 0.28 mV/V + 8.2 uV
(1.2 to 120) kHz 0.28 mV/V + 8.2 uv
(120 to 500) kHz 0.28 mV/V + 8.2 uV
500 kHz to 1.2 MHz 0.47 mV/V + 8.2 uV
(1.2 to 2) MHz 0.47 mV/V + 8.2 uV
(2 to 10) MHz 0.94 mV/V + 8.2 uV
(10 to 20) MHz 1.4 mV/V + 8.2 uV
(20 to 30) MHz 3.3 mV/V+82uV
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Parameter/Equipment

Range

Expanded Uncertainty of

Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

AC Voltage — Measure !
Flatness
(Relative to 1 kHz)

700 mV to 2.2V
(10 to 30) Hz
(30 to 120) Hz
120 Hz to 1.2 kHz
(1.2 to 120) kHz
(120 to 500) kHz
500 kHz to 1.2 MHz
(1.2 to 2) MHz
(2 to 10) MHz
(10 to 20) MHz
(20 to 30) MHz
22t07)V
(10 to 30) Hz
(30 to 120) Hz
120 Hz to 1.2 kHz
(1.2 to 120) kHz
(120 to 500) kHz
500 kHz to 1.2 MHz
(1.2 to 2) MHz
(2 to 10) MHz
(10 to 20) MHz
(20 to 30) MHz

0.94 mV/V + 8.2 uv
0.28 mV/V +8.2 uv
0.28 mV/V + 8.2 uv
0.28 mV/V + 8.2 uv
0.28 mV/V + 8.2 uv
0.47 mV/V + 8.2 uv
0.47 mV/V + 8.2 uV
0.94 mV/V + 8.2 uV
1.4 mV/V + 8.2 uv
3.3 mV/V +82uv

0.94 mV/V + 8.2 uv
0.28 mV/V + 8.2 uv
0.28 mV/V + 8.2 uv
0.28 mV/V + 8.2 uv
0.28 mV/V + 8.2 uV
0.47 mV/V + 8.2 uv
0.47 mV/V + 8.2 uV
0.94 mV/V + 8.2 uV
1.4 mV/V + 8.2 uV
3.3 mV/V + 8.2 uV

AC Measurement Standard

AC High Voltage — Measure !

(50 to 60) Hz
(1to 10) kV
(10 to 20) kV
(20 to 50) kV

0.6 mV/V
1.5 mV/V
1.4 mV/V

High Voltage Meter with
Probe

AC Current — Source !

(9 to 220) nA
(10 to 20) Hz
(20 to 40) Hz
40 Hz to 1 kHz
(1to5) kHz
(5 to 10) kHz
220 pA to 2.2 mA
(10 to 20) Hz
(20 to 40) Hz
40 Hz to 1 kHz
(1to5)kHz
(5t0 10) kHz

0.25 mA/A + 16 nA
0.16 mA/A + 10 nA
0.12 mA/A + 8 nA
0.28 mA/A + 12 nA
1.1 mA/A + 65 nA

0.25 mA/A + 40 nA
0.16 mA/A + 35 nA
0.12 mA/A + 35 nA
0.2 mA/A + 0.1 pA
1.1 mA/A + 0.65 uA

Multi-Function Calibrator
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Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

AC Current — Source !

(2.2t0 22) mA
(10 to 20) Hz
(20 to 40) Hz
40 Hz to 1 kHz
(1to 5) kHz
(5 to 10) kHz
(22 to 220) mA
(10 to 20) Hz
(20 to 40) Hz
40 Hz to 1 kHz
(1to 5) kHz
(5 to 10) kHz
220mA to 2.2 A
20 Hz to 1 kHz
(1to 5) kHz
(5 to 10) kHz

0.25 mA/A + 0.4 pA
0.16 mA/A + 0.35 pA
0.12 mA/A + 0.35 pA
0.2 mA/A + 0.55 pA
1.1 mA/A + 5 pA

0.25 mA/A + 4 pA
0.16 mA/A + 3.5 pA
0.12 mA/A + 2.6 pA
0.2 mA/A + 3.5 pA

1.1 mA/A + 10 pA

0.26 mA/A + 35 nA
0.45 mA/A + 80 pA
7.0 mA/A + 160 pA

Multi-Function Calibrator

AC Current — Source !

(29 to 330) pA
(10 to 20) Hz
(20 to 45) Hz
45 Hz to 1 kHz
(1 to 5) kHz
(5to 10) kHz
(10 to 30) kHz
330 nA to 3.3 mA
(10 to 20) Hz
(20 to 45) Hz
45 Hz to 1 kHz
(1to5) kHz
(5 to 10) kHz
(10 to 30) kHz
(3.3t0 33) mA
(10 to 20) Hz
(20 to 45) Hz
45 Hz to 1 kHz
(1to5)kHz
(5to 10) kHz

(10 to 30) kHz

1.6 mA/A + 78 nA
1.2 mA/A + 78 nA
1 mA/A + 78 nA
2.3 mA/A + 0.12 pA
6.2 mA/A + 0.16 pA
12 mA/A +0.31 pA

1.6 mA/A + 0.12 pA
1 mA/A + 0.12 pA
0.78 mA/A + 0.12 pA
1.6 mA/A + 0.16 pA
3.9 mA/A + 0.23 pA
7.8 mA/A + 0.47 uA

1.4 mA/A + 1.6 pA
0.7 mA/A + 1.6 pA
0.31 mA/A + 1.6 pA
0.62 mA/A + 1.6 A
1.6 mA/A + 2.3 uA
3.1 mA/A +3.1 uA

Multi-Product Calibrator
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Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

AC Current — Source !

(33 to 330) mA
(10 to 20) Hz
(20 to 45) Hz
45 Hz to 1 kHz
(1to 5) kHz
(5 to 10) kHz
(10 to 30) kHz
330mAtol.1 A
(10 to 45) Hz
45 Hz to 1 kHz
(1 to 5) kHz
(5 to 10) kHz
(1.1t0 3.0) A
(10 to 45) Hz
45 Hz to 1 kHz
(1to5) kHz
(5 to 10) kHz
(3.0to 11) A
(45 to 100) Hz
100 Hz to 1 kHz
(1to5) kHz
(11 to 20.5) A
(45 to 100) Hz
100 Hz to 1 kHz
(1to5) kHz

1.4 mA/A + 16 pA
0.7 mA/A + 16 nA
0.31 mA/A + 16 pA
0.78 mA/A + 39 pA

1.6 mA/A + 78 pA
3.1 mA/A + 0.16 mA

1.4 mA/A + 78 pA

0.39 mA/A + 78 uA
4.7 mA/A + 0.78 mA

19 mA/A + 3.9 mA

1.4 mA/A + 78 pA
0.47 mA/A + 78 pA
4.7 mA/A + 0.78 mA
19 mA/A + 3.9 mA

0.47 mA/A + 1.6 mA
0.78 mA/A + 1.6 mA
23 mA/A + 1.6 mA

0.93 mA/A + 3.9 mA
1.2 mA/A + 3.9 mA
23 mA/A + 3.9 mA

Multi-Product Calibrator

AC Current — Source !

(10 t0 16.5) A
(45 to 65) Hz
(65 to 440) Hz
(16.5 to 150) A
(45 to 65) Hz
(65 to 440) Hz
(150 to 1000) A
(45 to 65) Hz
(65 to 440) Hz

3.3 mA/A + 3.5 mA
9.1 mA/A + 3.5 mA

3.3 mA/A + 29 mA
9.1 mA/A + 31 mA

3.4 mA/A + 104 mA
9.2 mA/A + 116 mA

Multi-Product Calibrator
w/50-turn coil

AC Current — Measure !

(0 to 100) pA
(10 to 20) Hz
(20 to 45) Hz
(45 to 100) Hz
100 Hz to 5 kHz

4.6 mA/A + 0.035 pA
1.7 mA/A + 0.035 pnA
0.7 mA/A + 0.035 pA

0.7 mA/A + 0.035 nA

Multimeter in Synchronous
Sub-Sampled Mode
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. Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range M Method, and/or
easurement (+/-) .
Equipment
100 pA to 1 mA
(10 to 20) Hz 4.6 mA/A + 0.23 pA
(20 to 45) Hz 1.7 mA/A + 0.23 pA
(45 to 100) Hz 0.7 mA/A + 0.23 pA
100 Hz to 5 kHz 0.4 mA/A + 0.23 pA
(5 to 20) kHz 0.7 mA/A + 0.23 pA
(20 to 50) kHz 4.6 mA/A + 0.46 pA
(50 to 100) kHz 6.4 mA/A + 1.7 pA
(1 to 10) mA
(10 to 20) Hz 4.6 mA/A + 2.3 pA
(20 to 45) Hz 1.7 mA/A + 2.3 pA
(45 to 100) Hz 0.7 mA/A + 2.3 pA
100 Hz to 5 kHz 0.4 mA/A + 2.3 pA
(5 to 20) kHz 0.7 mA/A + 2.3 pA
(20 to 50) kHz 4.6 mA/A + 4.6 pA . .
AC Current — Measure ! o t(sloog; 102) kHz 6.4 mA/A + 17 uA Mu%ﬁ‘fgg;iﬁnﬁgggous
0 m
(10 to 20) Hz 4.6 mA/A + 23 pA
(20 to 45) Hz 1.7 mA/A + 23 pA
(45 to 100) Hz 0.7 mA/A + 23 pA
100 Hz to 5 kHz 0.4 mA/A + 23 nA
(5 to 20) kHz 0.7 mA/A + 23 pA
(20 to 50) kHz 4.6 mA/A + 46 pA
(50 to 100) kHz 6.4 mA/A + 0.17 mA
100mAtol A
(10 to 20) Hz 4.6 mA/A + 0.23 mA
(20 to 45) Hz 1.8 mA/A + 0.23 mA
(45 to 100) Hz 0.9 mA/A + 0.23 mA
100 Hz to 5) kHz 1.2 mA/A +0.23 mA
(5 to 20) kHz 3.5 mA/A + 0.23 mA
(20 to 50) kHz 12 mA/A + 0.46 mA
(0.001 to 5) A
(10 Hz to 50) kHz 0.3 mA/A
AC Current — Measure ! € t(z 12 (? )H/; to 50) kHz 0.4 mA/A Shunt with Multimeter
(1 to 100) A
60 Hz 0.4 mA/A
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Reference Standard,

Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Method, and/or
Equipment

Oscilloscopes 2
Level Sine Amp
50 kHz ref.

Square Wave
1 MQ, 100 Hz
50 Q, 1 kHz

Time Marker Output

SmVp-pto5Vp-p

1 mVp-p to 130 Vp-p
1 mVp-p to 6.6 Vp-p

2 ns to 20 ms

2 % of reading + 300 pV
0.1 % of reading + 40 pV
0.25 % of reading + 40 pV

(25 + 1 000¢) parts in 10°
25 parts in 10° of reading

Multiproduct Calibrator

Level Sine Flatness
relative to 50 kHz reference

(300 to 600) MHz
600 MHz to 6 GHz

(6 to 26.5) GHz

Into 50 Q 50msto5s
Pulse Rise Time
0.5V, 1 Vpp 10 MHz 100 ps
1 Vp-p 1 MHz 100 ps
S5SmVto55V
Oscilloscopes ! 50 kHz to 100 MHz 3.5 % of reac}ing + 300 uv
(100 to 300) MHz 4 % of reading + 300 pV Power Meter,
Power Sensors

6 % of reading + 300 uV
2.5 % of reading

3 % of reading

Electrical — RF/Microwave

Monroe, WA

Expanded Uncertainty of

Reference Standard,
Method, and/or

Parameter/Equipment Range Measurement (+/-) eihos
quipment
Distortion — Measure !
(0t099.9) dB .
20 Hz to 20 kHz (50 to 500) kHz 1.3 dB Audio Analyzer
(20 to 100) kHz (50 to 500) kHz 2.4 dB
Referenced to 1 mW
(V]
RF Power Sensors — loolkgl f tz l'éHGHZ 12 Ojo Thermocouple Power
Calibration Factors ! (1.2 to 6) GHz e Sensors
(6 to 12) GHz 1.6 %
(12 to 26.5) GHz 1.6 %
Tuned RF Power, Relative —
Measure ! . .
(20.0 to -30) dB 150 kHz to 26.5 GHz 0.15 dB Measuring Receiver
0.2 dB

(-30 to -130) dB
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Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

RF Power — Absolute
Measure !
10 MHz < f < 18 GHz

10 MHz < f < 18 GHz
10 MHz < f < 18 GHz

100 kHz < f <1 MHz
1 MHz < f <6 GHz

100 kHz < f <1 MHz
1 MHz < f <6 GHz

100 kHz < f <1 MHz
1 MHz < f< 1.2 GHz
1.2 GHz<f< 6 GHz

10 MHz < f < 12.4GHz
12.4GHz < f < 26.5GHz

10 MHz < f < 12.4GHz
12.4GHz < f < 26.5GHz

10 MHz < f < 12.4GHz
12.4GHz < f < 26.5GHz

-70 dBm < P <-60 dBm
-60 dBm < P <-50 dBm
-50 dBm < P <-20 dBm

-35 dBm < P <-20 dBm

-20 dBm < P <0 dBm

0 dBm <P <20 dBm

-35dBm < P <-20 dBm

-20 dBm < P <0 dBm

0 dBm <P <20 dBm

0.97 dB
0.19 dB
0.14 dB

0.40 dB
0.38 dB

0.11 dB
0.10 dB

0.13dB
0.09 dB
0.10 dB

0.33 dB
0.35dB

0.11 dB
0.13 dB
0.12 dB
0.13 dB

Power Sensors

Frequency Modulation
Rejection — Measure !
150 kHz to 10 MHz
10 MHz to 26.5 GHz

Rate: 400 HZ to 1 kHz
Dev.: < 5 kHz peak
Dev.: <50 kHz peak

0.14 % AM
0.14 % AM

Measuring Receiver

Residuals AM!

150 kHz to 18 GHz
(18 to 26.5) GHz

0.004 % (rms)
0.006 % (rms)

Measuring Receiver

Frequency Modulation
Distortion - Measure !
Bandwidth: 20 Hz to 250 kHz

150 kHz to 26.5 GHz

0.15 % of reading

Measuring Receiver
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Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

Frequency Modulation —
Deviation Accuracy
Measure !

250 kHz to 10 MHz
10 MHz to 6.6 GHz
(6.6 to 13.2) GHz

(13.2 to 26.5) GHz

Rate: 20 Hz to 10 kHz
Dev: < 40 kHz
Rate: 50 Hz to 200 kHz
Dev: < 400 kHz
Rate: 50 Hz to 200 kHz
Dev: <400 kHz
Rate: 50 Hz to 200 kHz
Dev: < 400 kHz

0.1 % of reading
0.2 % of reading
0.3 