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ANSI National Accreditation Board

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

AND

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, JA C.P. 55024 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 Il 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

Wouxi, 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, Vietham

Micro Precision Calibration Cebu, Inc.
U-201 IMEZ Bldg., Osmena St. MEZ |1 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, Vietham

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
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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.
6F-7, No. 27, Guan Hsin Road
Hsinchu 30072 , 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
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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

Grass Valley, CA

Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

Microphones !
Sensitivity

(-80 to -10) dB re. 1V/Pa
1 Hz to 20 kHz

0.084 dB re. 1 V/Pa

Reference Microphone
with Sound Calibration
System

(-80 t0 -10) dB re. 1V/Pa

(1to 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
(9.51t0 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 Poiieda R dB Reference Microphone
Microphones ! (12 t0 12.6) kHz 0.12dB ) opno
Frequency Response (12.6 to 13.5) kHz 0.14dB with SOLénd Calibration
(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 0.33dB
(20 to 40) kHz 0.34dB
(40 to 50.2) kHz 0.37dB
(50.2 to 63.1) kHz 0.45dB
(63.1 to 80) kHz 0.54 dB
(80 to 100) kHz 0.69 dB
Reference Microphone
Sound Level Calibrator * (74 tczllet) t%BZO KH2) 0.084 dB with Sound Calibration
System
Reference Microphone
12 (7410 124) dB with Sound Calibration
Sound Level Meter (1 Hz to 20 kHz) 0.084 dB + 0.58R System / Sound Level

Calibrator
Version 048 Issued: February 08, 2024 www.anab.org ANAB Jlac=NRA
| &= T = :{//’6_—\\\3\\

Page 3 of 840

ANSI National Accreditation Board AT



http://anab.org/

Acoustics and Vibration

¢

ANAB

ANSI National Accreditation Board

Grass Valley, CA

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
Accelerometers / Velocity
0.2 Hzto 5 kHz (0.04 to 1 000) pClunits 0.46 % of sensitivity with Vibration System
(510 10 kHz) (0.04 to 1 000) mV/units 0.64 % of sensitivity
Vibration Reference Accelerometer
0.2 Hzto 5 kHz (0 to 200) m/s? 0.62 % of reading + 0.58R with Vibration System
(510 10 kHz) 0.76 % of reading + 0.58R

Chemical Quantities

Grass Valley, CA

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Methopl, and/or
Equipment
5.00 uS/cm 0.56 pS/cm
10.00 pS/cm 0.56 puS/cm .
Conductivity Meters 14 100.00 pS/cm 2.1 uS/cm Standago(l)lii)ig?ll;ctlwty
1500 pS/cm 4.8 uS/cm
100 000 pS/cm 370 uS/cm
pH Meters 14 (4,7, 10) pH units 0.02 pH unit Standard pH Solutions
Particle Size:

Optical System —
Aerosol Particle Counter 2

(0.3,051,2,3,5,10) um
Counting Efficiency
(0 to 100) %
Flow Rate
Up to 100 L/min

6.6 % (Counting Efficiency)

0.35 % of reading

Comparison to Standard
Particle Counter

Standard Flow Calibrator

Electrical — DC/Low Frequency

Grass Valley, CA

Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

DC Voltage — Source *

(0 to 220) mV
220 mV t0 2.2V
(2.2t011) V
(1110 22) V
(22 to 220) VV
220V to 1.1 kV

6 uV/V+04 Vv
3.5uV/V+0.7 uV
2.5uV/V+2.6uvV

2.5uV/V +4uv

3.5 uV/V+40 uv
4.5 uV/V+ 0.4 mV

Multi-Function Calibrator

Version 048

Issued: February 08, 2024
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Electrical — DC/Low Frequency

Grass Valley, CA

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
DC Voltage — Source ! LV § o v DC Voltage Reference
Fixed Values 1018V 1.6 uv Standard
10 V 43 pv
102\7‘ v 00‘(2798 “\Y DC Voltage Reference
DC Voltage Transfer — 10V 4 3 “V Standard, Reference
Measure * M Divider and
100 v L NULL Detector
1kV 0.66 mV
(0 to 100) mV 2.5uV/V +0.31 pv
100mVto 1V 1.5 uV/V +0.31 pv
DC Voltage — Measure * (1to10) V 0.5 uV/V +0.51 uv Multimeter
(10 to 100) V 2.5 uV/V +30 pv
100 V to 1 kV 2.5 uV/V + 100 pV
(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 H'gh X‘i'}aﬁ’e Mgterba“d
(10 to 70) kV 0.44 mV/V + 0.02 V \gh Voltage Frobe
(0 to 5) kV 0.31 mV/V +0.031V 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 +0.02 V

\/oltage Probe

DC Power — Sourcel!

0.01 MW to 20.5 KW
33mV to 1020 V
(0.33 to 330) mA
330mAto 11 A
(1110 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
(0.22t0 2.2) mA
(2.2t0 22) mA
(22 to 220) mA
220 mAto 2.2 A

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

Multi-Function Calibrator

DC High Current — Source!

Multi-Function Calibrator

(22t011) A 0.34 mA/A + 480 pA it
and Amplifier
(10to 20) A 0.3 mA/A +3mA Multi-Product Calibrator
(20 to 100) A 0.5 mA/A + 30 mA with Amplifier
(10to 16.5) A 2.8 mA/A +3mA Multi-Product Calibrator

(16.5 to 1 025) A

2.9 mA/A + 90 mA

with w/50-turn Coil

Version 048

Issued: February 08, 2024
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Grass Valley, CA

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
(0.1to 100) nA 10 pA/A + 40 pA
(0.1to 1) pA 10 uA/A + 40 pA
(1 to 10) pA 10 uA/A + 70 pA
(10 to 100) pA 10 pA/A + 0.6 nA .
DC Current — Measure * (0.1t0 1) MA 10 pAJA + 4 nA Multimeter
(1to 10) mA 10 uA/A + 40 nA
(10 to 100) mA 25 uA/A + 0.4 pA
(0.1to 1) A 0.1 mA/A + 10 pA
1 (0Oto 15) A 40 pA/A +0.58 nA Multimeter w/Current
DC Current — Measure (15 to 30) A 16 PA/A + 5.8 nA Shunt
100 pH 0.016 pH
1mH 0.16 uH
2mH 0.33 uH
50 mH 8.2 uH
Inductance — Source * %88 mﬂ ég u: Standard Inductors
m H
100 Hz to 10 kHz > H 0.33 mH
5H 0.82 mH
10H 1.6 mH
100 yHto 10 H 0.41 mH/H + 0.58R Decade Inductor
(0.01 to 100) pH 0.16 mH/H
100 pH to 1 mH 0.16 mH/H
(1to2) 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
200mHto 5 H 0.32 mH/H
(5to10) H 0.16 mH/H

0.01pHto10H

0.2 mH/H + 0.058 pH

RLC Digibridge

Version 048 Issued: February 08, 2024
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Grass Valley, CA

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, 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 pQ/Q
10Q 1.3 uQ/Q
100 Q 1.3 uQ/Q
Resistance — Source * 1 kQ 1.6 pQ/Q .
Fixed Points 10 kQ 1.4 EQ/Q Standard Resistors
100 kQ 1.6 pQ/Q
(1to 11) MQ 3.8 pQ/Q
(10 to 110) MQ 6.6 pQ/Q
(0.1to 1) GQ 12 pQ/Q
(1 to 10) GQ 50 pQ/Q
(10 to 100) GQ 200 pQ/Q
0Q 50 pQ
1.0Q 80 uQ/Q
1.9Q 80 uQ/Q
10Q 21 pQ/Q
19 Q 21 nQ/Q
100 Q 9.1 pY/Q
190 Q 9.1 uQ/Q
1kQ 7.7 uQJ/Q
H 1
Rem;t&r;c(je;msr?tt;rce 118 lk(g ;2 ﬁ g;g Multi-Function Calibrator

19 kQ 7.7 uYQ
100 kQ 9.1 pQ/Q
190 kQ 9.1 pQ/Q
1 MQ 15 py/Q
1.9 MQ 16 uQ/Q
10 MQ 31 uQ/Q
19 MQ 40 pQ/Q
100 MQ 95 uQY/Q

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

(11t033)Q 23 nQ/Q + 1.2 mQ

(33t0 110) Q 22 pY/Q + 1.2 mQ

(110 to 330) Q 22 uQ/Q + 1.6 mQ

Resistance — Source !

(033 to 1.1) kQ
(1.1t0 3.3) kQ
(3.3 to 11) kQ

(11 to 33) kQ

22 uQ/Q+ 1.7 mQ
22 uQ/Q + 16 mQ
22 uQ/Q + 17 mQ
22 pQ/Q + 160 mQ

Multi-Product Calibrator

Version 048 Issued: February 08, 2024
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Grass Valley, CA

Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

Resistance — Source !

(33 to 110) kQ
(110 to 330) kQ
330kQ to 1.1 MQ
(1.1 to 3.3) MQ
(3.3 t0 11) MQ
(11 to 33) MQ
(33 to 110) MQ

22 pQ/Q + 170 mQ
25 uQQ + 1.6 Q
25 uQYQ + 1.7 Q
47 uQYQ +23 Q
101 pQ/Q +39 Q

194 nQ/Q + 1.9 kQ

388 pQ/Q + 2.3 kQ

Multi-Product Calibrator

Resistance — Measure !

(110 to 330) MQ 2.3 mQ/Q + 78 kQ
(330 to 1 100) MQ 12 mQ/Q + 388 kQ
(010 10) Q 5uQ/Q+31 pQ
(10 to 100) Q 3 pQY/Q + 0.3 mQ
100 Q to 1 kQ 2 uY/Q +0.21 mQ
(1 to 10) kQ 2 uY/Q +2.1 mQ

(10 to 100) k2
100 kQ to 1 MQ
(1 to 10) MQ
(10 to 100) MQ
100 MQ to 1 GQ

2 uY/Q + 21 mQ
10 p/Q+1Q
50 pQY/Q + 50 Q
0.5 mY/Q + 1 kQ
5 mQ/Q + 10 kQ

Multimeter

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 — I mQto 0.2 Q 6.9 mQ/Q .
Source and Measure ! 0.2 Qto 100 kQ 0.27 mQ/Q Cgilf)?atlzi)(;gllgrll_dgfaﬁggr q
100 Hz to 100 kHz 100 kQ to 10 MQ 3 mQ/Q

Capacitance — Source !
50 Hz to 1 kHz

(0.19to 0.4) nF
(0.4t0 1.1) nF
(1.1 nFto 3.3) nF
(3.3to 11) nF
(11 to 33) nF
(33 t0 110) nF
(110 to 330) nF
330 nFto 1.1 pF
(1.1t0 3.3) uF
(3.3t0 11) yF

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 + 780 pF
1.9 mF/F + 2.3 nF
1.9 mF/F + 7.8 nF

Multi-Product Calibrator

Version 048 Issued: February 08, 2024
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Electrical — DC/Low Frequency Grass Valley, CA

. Reference Standard,
Parameter/Equipment Range Expanded Uncertainty of Method, and/or
Measurement (+/-) .
Equipment
(11to 33) uF 3.1 mF/F + 23 nF
(33to0 110) pF 3.5mF/F + 78 nF
(110 to 330) pF 3.5 mF/F + 233 nF
Capacitance — Source ! 330 yFto 1.1 mF 3.5 mF/F + 780 nF . .
50 Hz to 1 kHz (1.1t0 3.3) mF 3.5 ME/F + 2.3 UF Multi-Product Calibrator
(3.3to 11) mF 3.5 MF/F + 7.8 uF
(11 to 33) mF 5.8 MF/F + 23 uF
(3310 110) mF 8.5 mF/F + 78 uF
(1, 10, 100, 1 000) pF
Capacitance — Source * 1 kHz 2 WF/F +0.58R .
Fixed Values 1 kHz to 13 MHz 67 uF/F + 0.58R Standard Capacitors
(10, 100, 1 000) nF
120 Hz to 100 kHz 62 uF/F + 0.58R
Capac'mggug""l”ﬁer - 0.001 pF to 1 nF 67 UF/F RLC Digibridge and
12 Hz to 13 MHz 1nFtol.1pF 62 uF/F Standard Capacitors
(0 to 10) pF 0.44 mF/F + 0.000 58 pF
(10 to 100) pF 0.25 mF/F + 0.005 8 pF
(100 to 1000) pF 0.23 mF/F + 0.058 pF
. 1 (1to 10) nF 0.23 mF/F + 0.58 pF .
e e | 0w 0 oaunricssopr | Dt
(100 to 1000) nF 0.23 mF/F + 58 pF
(1 to 10) pF 0.23 mF/F + 0.58 nF
(10 to 100) pF 0.23 mF/F + 5.8 nF
(100 to 1000) puF 0.34 mF/F + 58 nF
. 1 Direct measurement
Capggltgr;cteo—zla/lsliszure 0.001 pFto 1 pF 59 uF/F + 0.1 aF 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 048  Issued: February 08, 2024 www.anab.org AﬁAB gﬁ@;
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Electrical — DC/Low Frequency

Grass Valley, CA

. Reference Standard,
Parameter/Equipment Range Expanded Uncertainty of Method, and/or
Measurement (+/-) .
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
(1 000 to 1 550) °C 0.27 °C
(1550to1820) °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
(1 000 to 1 800) °C 0.41°C
(1800to 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
. S (350 to 650) °C 0.18 °C
TE'eermgngl""‘e' '.ﬂ?féi?o?: .| (650101 000) °C 0.21 °C Multi-Product Calibrator
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
(1000to1372) °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 048 Issued: February 08, 2024

www.anab.org

Page 10 of 840

ANSI National Accreditation Board VAR



http://anab.org/

¢

ANAB

ANSI National Accreditation Board

Electrical — DC/Low Frequency

Grass Valley, CA

Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
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
(410to 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
(1000to1767)°C 0.34°C
Electrical Calibration of [Type S . .
Thermocouple Indicators © | (0 t0 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
(1400to1767)°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
. I (400 to 630) °C 0.093°C
E'ec”'ca'l r(]: dﬁ!g{ggol” Of RTD1 (630 t0 800) °C 0.18°C Multi-Product Calibrator
Pt 3926, 100 Q
(-200 to -80) °C 0.04 °C
(-80to 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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. Reference Standard,
Parameter/Equipment Range Expanded Uncertainty of Method, and/or
Measurement (+/-) .
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
. o Pt 385, 500 Q
E'ec”'ca'l E dﬁ'c';’trggoln of RTD (200 to -80) °C 0.032 °C Multi-Product Calibrator
(-80to 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
(-80to 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
7,
Version 048  Issued: February 08, 2024 www.anab.org AﬁAB iﬁﬁ&é
_FATNFARS o

ANSI National Accreditation Board VAR

Page 12 of 840



http://anab.org/

¢

ANAB

ANSI Nati

onal Accreditation Board

Electrical — DC/Low Frequency

Grass Valley, CA

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
Electrical Calibration of RTD |Cu 427, 10 Q . .
220 uV to 2.2 mvV
(10 to 20) Hz 0.37 mVIV + 4 pv
(20 to 40) Hz 0.31 mV/V + 4 pv
40 Hz to 20 kHz 0.31 mV/V + 4 pv
(20 to 50) kHz 0.35 mV/V + 4 pv
(50 to 100) kHz 0.61 mV/V + 5 pVv

AC Voltage — Source *

(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
(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
220mVVto 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

1 mV/V +10 pv
1.3 mV/V + 20 pv
2.6 mV/V + 20 pv

0.24 mVIV + 4 uv
0.11 mVIV + 4 uv
96 VIV + 4 pv
0.2 mV/IV + 4 pv
0.46 mV/V +5 Vv
0.9 mV/V + 10 pv
1.2 mV/V + 20 pVv
2.5mVIV + 20 uv

0.22 mV/IV + 12 pv
86 uV/IV + 7 uv
76 uVIV + 7 pVv

0.18 mV/V + 7 pVv

0.42 mVIV + 17 pv

0.75 mV/V + 20 pv

1.2 mV/V + 25 pVv

2.5 mV/IV + 45 pv

0.22 mV/V + 40 pv
80 uVv/V + 15 pv
40 VIV + 8 uv
70 pV/IV + 10 pv

0.11 mV/V + 30 pv

0.34 mVIV + 8 uv

0.9 mV/V +0.2mV

1.5mV/V +0.3mV

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 to 220) V
(10 to 20) Hz
(20 to 40) Hz
40 Hz to 20 kHz
(20 to 50) kHz

0.22 mV/V + 0.4 mV
80 uVv/V + 0.15 mV
40 pVIV + 50 pv
70 uV/IV + 0.1 mV
96 uV/IV + 0.2 mV
0.26 mV/V + 0.6 mV
0.9 mV/V + 2 mV
1.3mV/V +3.2mV

0.22 mV/IV + 4 mV
80 uVv/V + 1.5 mVvV

48 uVv/V + 0.6 mV
76 VIV + 1 mV

Multi-Function Calibrator

(50 to 100) kHz 0.13 mV/V + 2.5 mV
(100 to 300) kHz 0.8 MV/V + 16 mV
(300 to 500) kHz 4.2 mVIV + 40 mV
500 kHz to 1 MHz 7 mV/V + 80 mV
(220 to 1 100) V
(15 to 50) Hz 0.26 mV/V + 16 mV
50 Hz to 1 kHz 61 uVv/V + 3.5 mV
(220 to 750) V
(30 to 50) kHz 0.36 mV/V + 11 mV
(50 to 100) kHz 1.3 mV/V + 45 mV . . .
AC Voltage — Source ! |(750 to 1 100) VV M“'“'F.“t’]‘;“o” ﬁ"’.‘"brator
40 Hz to 1 kHz 0.08 MV/V + 4 mV with Amplifier
(1 to 20) kHz 0.13 mV/V + 6 mV
(20 to 30) kHz 0.36 mV/V + 11 mV
Version 048  Issued: February 08, 2024 www.anab.org ANMAB i!ﬁ%&%
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
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 0.3mV/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
1 10 kHz 0.16 mV/V + 0.58 nV AC/DC Transfer Standard
AC Voltage — Measure 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/IV + 5.8 nV
100 Hz 70 uVv/V + 5.8 nV
1 kHz 70 uV/V + 5.8 nV
10 kHz 70 uVIV + 5.8 nV
20 kHz 70 VIV + 5.8 nV
50 kHz 80 uVv/V + 5.8 nv
100 kHz 14 uV/IV +5.8 nV
300 kHz 21 uVvIV +5.8nV
500 kHz 28 uV/V +5.8 nV
800 kHz 32 uVv/V +58nV
1 MHz 36 uVv/V +58nV
Version 048  Issued: February 08, 2024 www.anab.org ANMAB i!ﬁ%&%
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. Reference Standard,
. Expanded Uncertainty of
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
22 mV Range (20 mV)
10 Hz 75 uVIV + 5.8 nV
20 Hz 60 uV/V + 5.8 nV
40 Hz 60 uVv/V + 5.8 nvV
100 Hz 60 uVv/V + 5.8 nvV
1 kHz 60 uV/V + 5.8 nV
10 kHz 60 uV/V + 5.8 nV
20 kHz 60 uV/V + 5.8 nV
50 kHz 80 uVv/V + 5.8 nVv
100 kHz 14 uvV/IV + 5.8 nV
300 kHz 22 uVIV + 5.8 nV
500 kHz 30 uV/V + 5.8 nVv
800 kHz 37 uVv/V + 58 nVv
1 MHz 36 uV/V + 5.8 nV
220 mV Range (20 mV)
10 Hz 85 uVv/V + 5.8 nVv
20 Hz 75 VIV + 5.8 nV
40 Hz 75 uVv/V + 5.8 nvV
100 Hz 60 uV/V + 5.8 nV
1 kHz 60 uV/V + 5.8 nV
1 10 kHz 60 uVv/V + 5.8 nV AC/DC Transfer Standard
AC Voltage — Measure 20 kHz 60 LV/V + 5.8 NV and Multimeter
50 kHz 80 uV/V + 5.8 nV
100 kHz 14 uV/IV + 5.8 nV
300 kHz 21 uV/V + 5.8 nV
500 kHz 28 uVv/V +5.8 nV
800 kHz 32 uV/V + 5.8 nV
1 MHz 36 uV/V + 5.8 nV
220 mV Range (60 mV)
10 Hz 60 uV/V + 5.8 nV
20 Hz 36 uV/V + 5.8 nV
40 Hz 31 uVv/V +58nV
100 Hz 32 VIV +5.8 nVv
1 kHz 31 uV/IV +5.8 nVvV
10 kHz 34 uVv/V + 58 nV
20 kHz 32 uVIV + 5.8 nVv
50 kHz 36 uV/V + 5.8 nvV
100 kHz 75 uVIV + 5.8 nV
300 kHz 14 uV/IV +5.8 nV
500 kHz 21 uVv/V +5.8nV
800 kHz 28 VIV +5.8 nV
1 MHz 28 uV/V +5.8 nV
Version 048  Issued: February 08, 2024 www.anab.org ANMAB i!?%&%
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
220 mV Range (100 mV)
10 Hz 40 pVv/IV + 5.8 nV
20 Hz 25 uV/IV + 5.8 nV
40 Hz 12 uv/V +5.8 nVv
100 Hz 12 uv/V + 5.8 nVv
1 kHz 12 pVv/V + 5.8 nV
10 kHz 12 pVvIV + 5.8 nV
20 kHz 12 uV/IV + 5.8 nV
50 kHz 24 uVIV + 5.8 nV
100 kHz 40 pVv/V + 5.8 nV
300 kHz 80 uVv/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/IV + 58 nV
20 Hz 20 uV/V + 58 nV
40 Hz 10 uVv/V + 58 nV
100 Hz 10 pVv/V + 58 nVv
1 kHz 10 pVI/V + 58 nV
1 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 uVIV + 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 uVIV + 58 nV
20 Hz 20 pV/V + 58 nv
40 Hz 10 uV/V + 58 nV
100 Hz 10 uVv/V + 58 nVv
1 kHz 10 pV/V + 58 nV
10 kHz 10 uV/V + 58 nV
20 kHz 10 uV/V + 58 nV
50 kHz 20 uVIV + 58 nV
100 kHz 40 pV/V + 58 nV
300 kHz 75 uVIV + 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
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
700 mV Range (600 mV)
10 Hz 25 uVIV + 58 nV
20 Hz 18 uV/V + 58 nV
40 Hz 6 uV/V + 58 nvV
100 Hz 7 uWVIV + 58 nvV
1 kHz 6.1 uV/V + 58 nV
10 kHz 6 uV/V + 58 nV
20 kHz 6 uV/V + 58 nv
50 kHz 7 WVIV + 58 nV
100 kHz 12 uV/IV + 58 nV
300 kHz 25 uVIV + 58 nV
500 kHz 30 uV/V + 58 nV
800 kHz 50 uV/V + 58 nV
1 MHz 60 pV/V + 58 nv
2.2V Range (0.6 V)
10 Hz 25 uV/IV + 58 nV
20 Hz 15 uV/V + 58 nV
40 Hz 5 uV/V + 58 nvV
100 Hz 5 uV/V + 58 nVv
1 kHz 5 uVv/V + 58 nV
1 10 kHz 6.2 pV/V + 58 nvV AC/DC Transfer Standard
AC Voltage — Measure 20 kHz 6 uV/V + 58 nV and Multimeter
50 kHz 7 uWVIV + 58 nV
100 kHz 10 pVv/V + 58 nV
300 kHz 21 uV/V + 58 nV
500 kHz 25 uVv/V + 58 nV
800 kHz 30 uV/V + 58 nV
1 MHz 40 pVv/IV + 58 nVv
2.2 V Range (1V)
10 Hz 25 uVIV + 58 nV
20 Hz 15 uVv/V + 58 nV
40 Hz 5uV/V + 58 nV
100 Hz 5 uVv/V + 58 nv
1 kHz 5 uVv/V + 58 nV
10 kHz 5uV/V + 58 nV
20 kHz 5 uV/V + 58 nV
50 kHz 7 W/V + 58 nV
100 kHz 10 uV/V + 58 nV
300 kHz 20 VIV + 58 nV
500 kHz 25 uVv/V + 58 nV
800 kHz 30 pV/V + 58 nV
1 MHz 40 uVv/V + 58 nV
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
2.2V Range (2 V)
10 Hz 25 uVIV + 0.58 pv
20 Hz 15 uV/V + 0.58 pv
40 Hz 5uV/IV +0.58 uv
100 Hz 5uV/IV +0.58 uv
1 kHz 5uV/V + 0.58 pv
10 kHz 5uV/V +0.58 uv
20 kHz 5 uV/V + 0.58 pv
50 kHz 5 uV/V + 0.58 pv
100 kHz 10 uV/V + 0.58 pv
300 kHz 20 uV/V + 0.58 pv
500 kHz 25 uV/V + 0.58 pv
800 kHz 30 uV/V +0.58 pVv
1 MHz 40 pV/IV + 0.58 pv
7V Range (2V)
10 Hz 25 uV/IV + 0.58 pv
20 Hz 15 uV/V + 0.58 pv
40 Hz 8 uV/V + 0.58 uv
100 Hz 5 VIV + 0.58 uv
1 kHz 5 VIV +0.58 pv
1 10 kHz 5 uVv/V +0.58 uv AC/DC Transfer Standard
AC Voltage — Measure 20 kHz 5 UV/V +0.58 PV and Multimeter
50 kHz 6 uV/V + 0.58 pv
100 kHz 10 uVv/V +0.58 pVv
300 kHz 20 uV/V + 0.58 pv
500 kHz 25 uVv/V + 0.58 pv
800 kHz 30 uV/V +0.58 pVv
1 MHz 40 pVv/IV + 0.58 pv
7V Range (6 V)
10 Hz 25 uVIV + 0.58 uv
20 Hz 15 uVv/V +0.58 pv
40 Hz 5uV/V +0.58 pv
100 Hz 5 uVv/V +0.58 uv
1 kHz 5 VIV +0.58 uv
10 kHz 5uV/V +0.58 pv
20 kHz 5 uV/IV +0.58 uv
50 kHz 6 uV/V + 0.58 pv
100 kHz 7 UV/V +0.58 pv
300 kHz 20 pV/IV +0.58 pv
500 kHz 25 uVv/V + 0.58 pv
800 kHz 30 VIV +0.58 pv
1 MHz 40 uVv/V +0.58 uv
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
22 V Range (6 V)
10 Hz 25 uVIV + 0.58 pv
20 Hz 15 uV/V + 0.58 pv
40 Hz 5uV/IV +0.58 uv
100 Hz 5uV/IV +0.58 uv
1 kHz 5uV/V + 0.58 pv
10 kHz 5uV/V +0.58 uv
20 kHz 5 uV/V + 0.58 pv
50 kHz 6 uV/V + 0.58 pv
100 kHz 7 uVIV +0.58 pv
300 kHz 20 uV/V + 0.58 pv
500 kHz 25 uV/V + 0.58 pv
800 kHz 30 uV/V +0.58 pVv
1 MHz 40 pV/IV + 0.58 pv
22 V Range (10 V)
10 Hz 25 uV/IV + 0.58 pv
20 Hz 15 uV/V + 0.58 pv
40 Hz 5 uVv/V +0.58 uv
100 Hz 5 VIV + 0.58 uv
1 kHz 5 VIV +0.58 pv
1 10 kHz 5 uVv/V +0.58 uv AC/DC Transfer Standard
AC Voltage — Measure 20 kHz 5 UV/V +0.58 PV and Multimeter
50 kHz 6 uV/V + 0.58 pv
100 kHz 8 uV/V +0.58 pv
300 kHz 20 uV/V + 0.58 pv
500 kHz 25 uVv/V + 0.58 pv
800 kHz 30 uV/V +0.58 pVv
1 MHz 40 pVv/IV + 0.58 pv
22 V Range (20 V)
10 Hz 25 uV/IV + 5.8 pv
20 Hz 15 pv/V + 5.8 uv
40 Hz 6 pV/V +5.8 pv
100 Hz 6 uV/V +5.8 uv
1 kHz 6 uV/V +5.8 pv
10 kHz 6 uV/V +58 uv
20 kHz 6 uV/V +5.8 uv
50 kHz 7 uWVIV +5.8 uv
100 kHz 10 pV/V + 5.8 v
300 kHz 20 VIV + 5.8 uv
500 kHz 25 uV/V + 5.8 pv
800 kHz 30 VIV + 5.8 uv
1 MHz 40 uVv/V + 5.8 uv
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
70 V Range (20 V)
10 Hz 25 uVIV + 5.8 uv
20 Hz 15 pV/V + 5.8 v
40 Hz 6 uV/V +5.8 pv
100 Hz 6 uV/V + 5.8 pv
1 kHz 6 uV/V + 5.8 pv
10 kHz 6 uV/V + 5.8 uv
20 kHz 6 uV/V + 5.8 uv
50 kHz 7 uVIV +5.8 pv
100 kHz 10 pV/V + 5.8 v
300 kHz 25 uV/IV + 5.8 pv
70 V Range (60 V)
10 Hz 25 VIV + 5.8 uv
20 Hz 15 pv/V + 5.8 uv
40 Hz 6 uV/V +5.8 uv
100 Hz 6 uV/V +5.8 uv
AC Voltage — Measure ! 1 kHz 6 uV/V +5.8 pv AC/D;JK;BT{%;EMEM
10 kHz 6 uV/V + 5.8 uv
20 kHz 6 uV/V + 5.8 uv
50 kHz 8 uV/V +5.8 uv
100 kHz 10 uV/V + 5.8 pv
300 kHz 25 uV/V + 5.8 pv
220 V Range (60 V)
10 Hz 25 uV/V + 5.8 uv
20 Hz 15 pVv/V + 5.8 uv
40 Hz 6 uV/V +5.8 uv
100 Hz 6 uV/V +5.8 uv
1 kHz 6 uV/V + 5.8 uv
10 kHz 6 uV/V +5.8 uv
20 kHz 6 uV/V +5.8 uv
50 kHz 8 uV/V + 5.8 uv
100 kHz 10 pV/V + 5.8 v
300 kHz 30 uV/V +5.8 pv
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. Reference Standard,
. Expanded Uncertainty of
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
220 V Range (100 V)
10 Hz 25 uVIV + 5.8 uv
20 Hz 15 pV/V + 5.8 v
40 Hz 6 uV/V +5.8 pv
100 Hz 6 uV/V + 5.8 pv
1 kHz 6 uV/V + 5.8 pv
10 kHz 6 uV/V + 5.8 pv
20 kHz 6 uV/V + 5.8 uv
50 kHz 8 uV/V +5.8 uv
100 kHz 15 pV/V + 5.8 v
220 V Range (200 V)
10 Hz 36 uV/V + 58 pv
20 Hz 15 uV/IV + 58 pv
40 Hz 8 uV/V + 58 uv
100 Hz 8 uV/V + 58 uv
1 kHz 8 uV/V + 58 uv
10 kHz 8 uV/V + 58 pv
20 kHz 8 uV/V + 58 pv
1 50 kHz 10 pVv/V + 58 pv AC/DC Transfer Standard
AC Voltage — Measure 100 kHz 15 pV/V + 58 iV and Multimeter
1 000 V Range (200 V)
10 Hz 40 VIV + 58 pv
20 Hz 15 pVv/V + 58 pv
40 Hz 8 uV/V + 58 uv
100 Hz 8 uV/V + 58 uv
1 kHz 8 UV/V + 58 pv
10 kHz 8 uV/V + 58 pv
20 kHz 8 uV/V + 58 pv
50 kHz 12 uVIV + 58 pv
100 kHz 30 uV/V + 58 pv
1 000 V Range (600 V)
40 Hz 11 pVv/V + 58 pv
100 Hz 11 pVv/V + 58 pv
1 kHz 11 pVv/V + 58 uv
10 kHz 11 pVIV + 58 pv
20 kHz 11 uVIV + 58 pv
50 kHz 11 uVIV + 58 pv
100 kHz 40 uV/V + 58 v
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
1 000 V Range (1 000 V)
40 Hz 11 pV/V + 58 pVv
100 Hz 11 pV/V + 58 pVv
AC Voltage — Measure ! 1 kHz 11 pVIV + 58 pv AC/DaiJKZEf{i?;;zndard
10 kHz 11 uVIV + 58 pv
20 kHz 11 pVIV + 58 pv
30 kHz 11 pV/IV + 58 pv
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 uVv
0.49 mV/V + 0.87 pVv
0.28 mV/V + 0.87 pv
0.54 mV/V + 1.3 pv

0.8 mV/IV + 1.7 uv

1.5mV/V + 2.7 uv

1.6 mV/V + 4.0 uv

2.1 mVIV + 4.0 uv

0.57 mV/V + 0.87 pv
0.25 mV/V + 0.87 pv
0.14 mV/V + 0.87 uv
0.27 mV/IV + 1.3 uv
0.4 mVIV + 1.7 pv
0.8 mVIV + 2.7 uv
0.87 mV/V + 4.0 uv
1.3 mV/V + 4.0 uv

0.19 mV/V + 0.87 uv
0.12 mV/V + 0.87 pv
73 uVv/V + 0.87 pv
0.14 mV/IV + 1.3 uv
0.21 mV/V + 1.7 uv
0.54 mV/V + 2.7 uV
0.57 mVIV + 4 pv
0.93 mV/V + 4 uv
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Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

AC Voltage — Measure *
(Absolute Measurement)

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
2.2V 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

0.16 mV/V + 1 pVv
80 uvV/V + 1 pv
43 pVIV + 1 v

80 uV/V + 1.3 pv

0.17 mV/V + 1.7 yV
0.34 mV/V + 2.7 yV

0.44 mVIV + 4 uv

0.73mV/V + 4 pv

0.14 mVIV + 1 Vv
56 uV/V + 1 pv
25 uVIV + 1 pVv

46 pV/IV + 1.3 pv

0.11 mV/V + 1.7 pv
0.16 mV/V + 2.7 uv
0.24 mV/V + 4 pv
0.63 mV/IV + 4 uv

0.14 mV/IV + 1 pVv
50 uV/V + 1 pVv
21 uVIV + 1 pVv

33 uVIV + 1.3 pv

53 uV/V + 1.7 pv

0.11 mV/V + 2.7 pv

0.2 mV/IV + 4 uv

0.6 mV/V + 4 uv

0.13 mV/V + 0.058 uVv
43 uV/IV +0.058 pv
15 pVv/V + 0.058 pVv
30 uV/V + 0.058 pv
47 uVIV + 0.058 pv
0.1 mV/V + 0.058 pv

0.17 mV/V + 0.058 pVv

AC Measurement Standard

500 kHz to 1 MHz 0.56 mV/V + 0.058 pVv
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Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

AC Voltage — Measure *
(Absolute Measurement)

7.0 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
500 kHz to 1 MHz
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
220 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
700 V Range
(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 + 0.058 pv
44 VIV + 0.058 pv
15 pVv/V + 0.058 pVv
31 uVv/V +0.058 pVv
53 uV/V + 0.058 pv

0.12 mV/V + 0.058 pVv

0.25 mV/V + 0.058 pVv

0.73 mV/V + 0.058 pVv

0.13 mV/V + 0.58 pv
44 uVv/IV + 0.58 pv
17 pVv/IV + 0.58 v
31 uVv/V +0.58 pv
53 uVv/V + 0.58 pv

0.12 mV/V + 0.58 pVv

0.25 mV/V + 0.58 pVv

0.73 mV/V + 0.58 pv

0.13 mV/V + 0.58 uv
45 uVv/V + 0.58 pv
20 uVv/V + 0.58 pv
37 uVIV +0.58 uv
61 uVv/V + 0.58 pv

0.13 mV/V + 0.58 pv

0.27 mV/V + 0.58 uv

0.73 mV/V + 0.58 uv

0.13mV/V + 5.8 uv
45 uVIV + 5.8 pv
19 uVvV/V + 5.8 pv
45 pVv/IVvV + 5.8 pv
64 uVv/V + 5.8 pv

0.14 mV/V + 5.8 uv

0.29 mV/V +5.8 uvV

0.13mV/V + 5.8 uv
64 uV/V + 5.8 pv
26 uV/IV + 5.8 pv
80 uV/V + 5.8 pv

0.27 mV/V + 5.8 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)

1 000 V Range
(10 to 20) Hz
(20 to 40) Hz
40 Hz to 20 kHz
(20 to 50) kHz
(50 to 100) kHz

0.13mV/V +5.8 uvV
64 uVIV + 5.8 v
25 uVIV + 5.8 pv
80 uV/V + 5.8 pv

0.27 mV/V + 5.8 uV

AC Measurement Standard

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

2.2 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
(1.2to 2) MHz
(2 to 10) MHz
(10 to 20) MHz
(20 to 30) MHz
7 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
(1.2to 2) MHz
(2 to 10) MHz
(10 to 20) MHz
(20 to 30) MHz
22 mV Range
(10 to 30) Hz
(30to 120) Hz
120 Hz to 1.2 kHz
(1.2 to 120) kHz
(120 to 500) kHz
500 kHz to 1.2 MHz
(1.2to 2) MHz
(2 to 10) MHz
(10 to 20) MHz
(20 to 30) MHz

0.67 mV/V + 0.06 pVv
0.33 mV/V + 0.06 pVv
0.33 mV/V + 0.06 pv
0.33 mV/V + 0.06 pv
0.47 mV/V + 0.67 pv
0.47 mV/V + 0.67 pVv
0.47 mV/V + 0.67 pVv
1.1 mV/V + 0.67 pVv
2mV/V + 0.67 pVv
4.7 mV/IV + 1.3 pvV

0.67 mV/V + 0.058 pVv
0.33 mV/V + 0.058 uVv
0.33 mV/V + 0.058 uVv
0.33 mV/V + 0.058 pVv
0.47 mVI/V + 0.67 uv
0.47 mV/V + 0.67 uv
0.47 mV/V + 0.67 pv
0.67 mV/V + 0.67 pv
1.1 mV/V + 0.67 pVv
2.5 mV/IV + 0.67 pVv

0.67 mV/V + 0.058 uVv
0.33 mV/V + 0.058 uVv
0.33 mV/V + 0.058 pVv
0.33 mV/V + 0.058 uVv
0.47 mV/V + 0.058 pVv
0.47 mV/V + 0.058 pVv
0.47 mV/V + 0.058 pVv
0.67 mV/V + 0.058 uVv
1.1 mV/V + 0.058 pVvV
2.5 mV/V + 0.058 Vv

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)

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
(1.2to 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

0.67 mV/V + 0.58 pVv
0.33 mV/V + 0.58 pv
0.33 mV/V + 0.58 uv
0.33 mV/V + 0.58 uv
0.33 mV/V + 0.58 uv
0.33 mV/V + 0.58 pv
0.33 mV/V + 0.58 uv
0.67 mV/V + 0.58 pVv
1 mV/V +0.58 pv
2.3 mV/V + 0.58 pv

0.67 mV/V + 0.58 pVv
0.27 mV/V + 0.58 pv
0.27 mV/V + 0.58 pv
0.27 mV/V + 0.58 pVv
0.27 mV/V + 0.58 pVv
0.33 mV/V + 0.58 pv
0.33mV/V + 0.58 pVv
0.67 mV/V + 0.58 uv
1 mV/V +0.58 v
2.3 mV/V + 0.58 pv

0.67 mV/V + 5.8 pyv
0.2 mV/V +5.8 v
0.2 mV/V +5.8 uv
0.2 mV/V +5.8 uv
0.2 mV/V + 5.8 pv
0.33 mV/V + 5.8 uv
0.33 mV/V + 5.8 uv
0.67 mV/V + 5.8 pv
1 mV/V +5.8 uv
2.3 mV/V +5.8 uv

AC Measurement Standard
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Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range X Y Method, and/or
Measurement (+/-) .
Equipment
2.2 V Range
(10 to 30) Hz 0.67 mV/V + 5.8 pV
(30 to 120) Hz 0.2mV/V +5.8 pv
120 Hz to 1.2 kHz 0.2 mVIV + 5.8 pv
(1.2 to 120) kHz 0.2 mV/IV + 5.8 pv
(120 to 500) kHz 0.2 mV/V +5.8 pVv
500 kHz to 1.2 MHz 0.33 mV/V + 5.8 uv
(1.2to 2) MHz 0.33 mV/V + 5.8 pv
(2 to 10) MHz 0.67 mV/V + 5.8 pV
(10 to 20) MHz 1 mV/V +5.8 pvV
AC Voltage — Measure * (20 to 30) MHz 23mVIV +5.8 pV
Elatness 7.0V Range AC Measurement Standard
(Relative to 1 kHz) (10 to 30) Hz 0.67 MV/V + 5.8 uV
(30 to 120) Hz 0.2 mV/V + 5.8 pv
120 Hz to 1.2 kHz 0.2 mV/V + 5.8 uv
(1.2 to 120) kHz 0.2 mV/V + 5.8 pvV
(120 to 500) kHz 0.2 mV/V + 5.8 pVv
500 kHz to 1.2 MHz 0.33mV/V + 5.8 uv
(1.2t0 2) MHz 0.33 mV/V + 5.8 uv
(2 to 10) MHz 0.67 mV/V + 5.8 uv
(10 to 20) MHz 1 mV/V +5.8 uVv
(20 to 30) MHz 2.3 mV/V + 5.8 uvV
(0to 1) kv
. 1 400 Hz 1mV/V+0.7V High Voltage Meter and
AC High Voltage — Measure *| 1, 5 iy High Voltage Probe
(50 to 60) Hz 1mV/V+0.7V
(Oto1)kv Comparison with High
AC High Voltage — Source * (0 t0 50) kA;(/)O Hz Qv 0.7V Voltage Meter and High
(50 0 60) Hz LMV + 07V Voltage Probe
7,
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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
(9to 33) mA
(3310 90) mA
(90 to 330) mA
(0.33t00.9) A
(09t 3) A
(3to11) A
(11to 20.5) A
330 mVto 1020 V
(3.3t0 9) mA
(9 to 33) mA
(33 t0 90) mA
(90 to 330) mA
(0.33t00.9) A
(09t 3) A
(3to11) 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 12
(45 to 65) Hz
PF = (0 t0 0.999)

0.1 mW to 20.5 kW
(33 to 330) mV)
(3.3t0 9) mA
(9 to 33) mA
(33t0 90) mA
(90 to 330) mA
(0.33t00.9) A
(0.9t03) A
(3to11) A
(11to 20.5) A
330 mVto 1020V
(3.3t09) mA
(9to 33) mA
(330 90) mA
(90 to 330) mA

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

(0.33t00.9) A 0.19 % of Watts output + 0.58R
(09t 3) A 0.19 % of Watts output + 0.58R
(3to 1) A 0.2 % of Watts output + 0.58R

(11 to 20.5) A 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
(1to 5) kHz
(5 to 10) kHz
220 yAt0 2.2 mA
(10 to 20) Hz
(20 to 40) Hz
40 Hz to 1 kHz
(1to5) kHz
(5to 10) kHz
(2.2t0 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
(1 to 5) kHz
(5to 10) kHz
220mAto 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 pA
0.14 mA/A + 0.35 pA
0.11 mA/A + 0.35 pA
0.18 mA/A + 0.50 pA
0.9 mA/A + 5.0 pA

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

0.25 mA/A + 35 JA

Multi-Function Calibrator

(1to 5) kHz 0.39 mA/A + 80 HA
(5 to 10) kHz 6 mA/A +0.16 mA
(2.2t011) A
40 Hz to 1 kHz 0.42 mAJA +0.17 mA Multi-Function Calibrator
_ 1
AC Current — Source (10 5) kHz 0.85 MAJA + 0.38 A w/Amplifier
(5 to 10) kHz 3.3 MA/A +0.75 mA
(2.21020.5) A
50 Hz to 1 kHz 0.51 mMAJA +1 mA
(1to 5) kHz 0.5 mA/A + 5.8 mA - .
AC Current — Source * (10to 20) A Mult \var/frl#:tl ifc:iaelrlbrator
(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
Version 048 Issued: Feb 08, 2024 . .org X
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Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

(20 to 100) A

(50 to 100) Hz 2mA/A+0.15A Multi-Product Calibrator
AC Current — Source * (100 to 400) Hz 3MA/A +02 A wiAmplifier
400 Hz to 1 kHz 4 mA/A+0.3A
(10to 16.5) A
(45 to 65) Hz 2.8 mMA/A + 3mA
(65 to 440) Hz 7.9 mA/A + 3mA

AC Current — Source !

(16.5t0 150) A
(45 to 65) Hz
(65 to 440) Hz
(150to 1 025) A
(45 to 65) Hz
(65 to 440) Hz

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

3 mA/A + 90 mA
8 mA/A+0.1A

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 pAto 1 mA
(10 to 20) Hz
(20 to 45) Hz
(45 to 100) Hz
100 Hz to 5 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 pA

4mA/A + 0.2 pA
1.5 mA/A + 0.2 pA
0.6 MA/A + 0.2 A
0.3 mA/A + 0.2 A

AC Current — Measure * (5 to 20) kHz 0.6 mMA/A + 0.2 A Multimeter

(20 to 50) kHz 4 mA/A +0.4 pA

(50 to 100) kHz 55 mA/A + 15 pA

(1 to 10) mA

(10 to 20) Hz 4 mA/A + 2 pA
(20 to 45) Hz 1.5 mA/A +2 A

(45 to 100) Hz 0.6 MA/A + 2 pA

100 Hz to 5 kHz 0.3 MA/A + 2 pA
(5 to 20) kHz 0.6 mA/A + 2 A

(20 to 50) kHz 4 mA/A + 4 pA

(50 to 100) kHz 5.5 mA/A + 15 uA
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) MeEtgl(J)idp,riggior
(10 to 100) mA
(10 to 20) Hz 4 mAJA + 20 pA
(20 to 45) Hz 1.5 MAJA + 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

100 mAtol 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

3mA/A+ 0.2 mA

10 mA/A + 0.4 mA

(0.1to 30) mA

(10 to 20) Hz 35 pA/A

20 Hz to 10 kHz 25 HA/A

(10 to 20) kHz 30 pA/A

(20 to 30) kHz 60 HA/A

(30 to 50) kHz 45 HAJA

(50 to 100) kHz 65 HA/A

(30 to 300) mA

(10 to 20) Hz 40 pA/A

20 Hz to 10 kHz 30 HA/A .

AC Current — Measure * (10 to 20) kHz 35 pA/A Multlmetgr: anfl Current

(20 to 30) kHz 70 HA/A un
(30 to 50) kHz 55 pA/A

(50 to 100) kHz 85 HA/A

300mAto 1A

(10 to 20) Hz 45 pA/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 (+/-) Metho_d, and/or
Equipment
(1to3 A
(10 to 20) Hz 65 HA/A
20 Hz to 10 kHz 40 pA/A
(10 to 20) kHz 60 HA/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 HAJA
20 Hz to 10 kHz 45 pA/A
(10 to 20) kHz 70 HA/A
(20 to 30) kHz 0.17 mA/A
1 (30 to 50) kHz 0.17 mA/A Multimeter and Current
AC Current — Measure (50 to 100) kHz 0.31 MA/A Shunt
(5 to 10) A
(10 to 20) Hz 85 HA/A
20 Hz to 10 kHz 50 pA/A
(10 to 20) kHz 80 HA/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

(0 to 1) mVpp

15 mV/V + 10 pV

Active Head and
Multimeter

Load impedance — 1 mVto5 Vpp 15 mV/V + 10 pv
10 Hz to 100 kHz (5 to 200) Vpp 10 mV/V +0.1 mV
Oscilloscopes *
Horizontal Deflection 180.10 ps to 83 us 0.29 parts in 10° s

83 ustob5s 3.5 parts in 10 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
(5 to 200) 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 Hzto 3.2 GHz
(3.2to 6) GHz
(6 to 14) GHz
(14 to 18) GHz

(18 to 26.5) GHz
(26.5to 33) GHz
(330 34) GHz
(34 to 35) GHz
(350 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

Oscilloscope Calibrator,
Active Head and RF Power
Sensor

Electrical — RF/Microwave

Grass Valley, CA

Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

Pulse Measure 1
RMS lJitter — Period,
Delay and Width

33 MHz to 3.0 GHz

1.4 % of reading + 5 nHz

Wideband Oscilloscope

RF Power 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

Referenced to 1 mW

(9 to 300) kHz 1%
300 kHz to 50 MHz 0.85%
(50 to 100) MHz 0.78 %
(100 to 600) MHz 0.78 %
600 MHz to 1 GHz 0.078 % .
Power Meter, Coaxial
RF Power Sensors Calibration (411 :O g) gﬂz 00587%; Thermistor and
Factors +° ((8 toolz)) GHZz 0.96 (;; Thermocouple Power
(12 to 16) GHz 1% Sensors
(16 to 18) GHz 1.1%
(18 to 26.5) GHz 2%
(26.5 to 40) GHz 2.7%
(40 to 67) GHz 2.4 %
(67 to 70) GHz 3.4 %
7,
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Reference Standard,
Method, and/or
Equipment

Expanded Uncertainty of

Parameter/Equipment Measurement (+/-)

Range

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

0dB 0.07 dB
(0 to 10) dB 0.071 dB
(10 to 20) dB 0.072 dB
Tuned RF Power Level * 88 :O 43183 gg 8'832 gg Power Sensors with
une ower Leve 0 . . ’
(Relative — Measure) (40 to 50) dB 0.079 dB Me"’l‘\s/lurt'”g Rgcse“’e:' Power
100 kHz to 50 GHz (50 to 60) dB 0.082 dB € erA?]’;lyzzfg rum
(60 to 70) dB 0.084 dB
(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 0.1dB
(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 -10) dBm 0.079 dB .
Tuned RF Power Level : (-30 to -20) dBm 0.082 dB Meapsﬁ‘r"i’ﬁr SRee”CSeOiLSe‘r"”;gwer
(Absolute — Measure) (-40 to -30) dBm 0.085 dB Metergan 4 Spectrum
100 kHz to 50 GHz (-50 to -40) dBm 0.088 dB Analyzers
(-60 to -50) dBm 0.091 dB
(-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 0.11dB
(-127 to -120) dBm 0.12dB
(0 to 44) dBm
100 kHz to 2 GHz 0.17 dB
(-10 to(22(t)§) 3|'32r)nGHZ 0.18 dB Power Sensors with
RF Absolute Power — Measuring Receiver, Power
Measure ! 9 kHz to 500 MHz 0.095 dB Meter and Spectrum
500 MHz to 1.2 GHz 0.1dB Analyzers
(1.2 to 6) GHz 0.087 dB
(6 to 14) GHz 0.091 dB
(14 to 18) GHz 0.1dB
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. Reference Standard,
. Expanded Uncertainty of
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
(-35t0 20) dBm
(100 to 300) kHz 0.091 dB
300 kHz to 1 MHz 0.046 dB
(1to 10) MHz 0.035 dB
(10 to 100) MHz 0.037 dB
100 MHz to 2.4 GHz 0.035 dB
(2.4t012.4) GHz 0.038 dB
(12.4to 18) GHz 0.04 dB
(18 to 26.5) GHz 0.05dB
(26.5 to 40) GHz 0.062 dB
(40 to 50) GHz 0.067 dB
(30 to G RS 0.082dB Power Sensors with
RF Absolute Ptzwer - (-60 ,[536_71?) éEO%GHZ p-03E Measuring Receiver, Power
Measure 9 kHz to 6 GHz 0.083 dB Mete'ra\ancli Spectrum
(6 to 14) GHz 0.09 dB nalyzers
(14 to 18) GHz 0.099 dB
(-70 to -20) dBm
(10 to 30) MHz 0.085 dB
30 MHz to 3 GHz 0.059 dB
(3t0 10) GHz 0.064 dB
(10 to 15) GHz 0.074 dB
(15 to 18) GHz 0.095 dB
(18 to 26.5) GHz 0.1dB
(26.5 to 34) GHz 0.11dB
(34 to 40) GHz 0.13dB
(40 to 50) GHz 0.15dB
Frequency Modulation
Rejection — Measure * Rate: 400 HZ to 1 kHz Measuring Receiver,
150 kHz to 10 MHz Dev.: <5 kHz peak 0.14 % Deviation Spectrum Analyzers
10 MHz to 26.5 GHz Dev.: <50 kHz peak 0.14 % Deviation
. ! 150 kHz to 18 GHz 0.004 % of reading Measuring Receiver,
Residuals AM * (rms) (18 to 26.5) GHz 0.006 % of reading Spectrum Analyzers
Frequency Modulation Measuring Receiver
Distortion — Measure * 150 kHz to 26.5 GHz 0.15 % of reading S ectrumgAnaI zers,
Bandwidth: 20 Hz to 250 kHz P y
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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 t0 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

0.1 % 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
(310 26.5) GHz

(3 0 26.5) GHz

Rate: 50 Hz to 10 kHz
Depth: (510 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: (310 6.6) GHz 1.8 Hz Measuring Receiver,
50 Hz to 3 kHz (rms) (6.6 t0 13.2) GHz 2.6 Hz Spectrum Analyzers
(13.2 to 26.5) GHz 3.7 Hz
Distortion — Measure *
(0t099.9) dB .
20 Hz to 20 kHz (50 to 500) kHz 13 dB Audio Analyzer
(20 to 100) kHz (50 to 500) kHz 2.4dB

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

Depth
(5t099) %
(5to 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

100 kHz to 6.6 GHz
100 kHz to 6.6 GHz

(6.6 t0 13.2) GHz
(6.6 0 13.2) GHz

(13.2 10 26.5) GHz
(13.2 to 26.5) GHz

Phase Modulation — Measure?

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
at 1 kHz Rate

0.003 Rad

Measuring Receiver,
Spectrum Analyzers

Phase Residuals — Measure *
(rms)
100 kHz to 26.5 GHz

(0.1 to 25 000) Rad
Rate: 50 Hz to 3 kHz

0.001 Rad

Measuring Receiver,
Spectrum Analyzers

Phase Distortion?
150 kHz to 26.5 GHz

(0.1 to 25 000) Rad
Bandwidth:
20 Hz to 250kHz

0.008 rad

Measuring Receiver,
Spectrum Analyzers

Amplitude Modulation —
Source ?
10 kHz to 13.5 MHz

10 kHz to 13.5 MHz

Depths: 5 % to 95 %

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

Rate: 50 Hz to 100 kHz

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 Hzto 26.5 GHz (-90t0 0.01) dB 0.8dB Spectrum Analyzer
(26.5 to 50) GHz 1.4 dB
Phase Noise - Measure
Offset Frequency
<100 kHz 2.3dB Phase Noise System
<1 MHz (0t010)dB 3.5dB Y
<40 MHz 45dB

Error Vector Magnitude 12
(EVM)

(0 to 100) % Error

Mod Frequency Span:
f<100 kHz

100 kHz<f<1MHz
f>1MHz

0.43 % Error
0.48 % Error
0.82 % Error

Spectrum Analyzer
Vector Signal Analyzer
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. Reference Standard,
. Expanded Uncertainty of
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
(0 to 180) ° Error
Phase Error 12 Mod Frequency Span: Spectrum Analyzer
(rms) £=100 kHz 0.17° Vector Signal Anal
100 kHz < f< 1 MHz g 9 yzer
f>1MHz Lo
0.57°
(0 to 5) % Error
Mod Frequency
1GHz 0.063 % Error
1 2 GHz 0.068 % Error Spectrum Analyzer
Frequency Error 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:
<100 kHz 8.65°p
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 0.0012p
0.978 <p<0.99 0.001 6 p
0.96 <p<0.978
Mod Frequency Span:
100 kHz < f<1 MHz 9.65°p
Modulation Accuracy * 0.9999<p<1 0.000 48 p Spectrum Analyzer
(Rho) 0.9975<p <0.9999 0.000 76 p Vector Signal Analyzer
0.9936<p<0.997 5 0.000 94 p
0.99 <p<0.993 6 0.0014p
0.978 <p <0.99 0.001 8 p
0.96 <p<0.978
f>1MHz
0.9999<p<1 1.65p
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 0.0024 p
0.96 <p<0.978 0.003 p
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. Reference Standard,
. Expanded Uncertainty of
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
CISPR 16 Pulse Response
Quiasi-Peak Detector
Response (Oto7)dB
Band A (1to 20) Hz 0.26 dB
Band B (1to 100) Hz 0.3dB
Band C (1 to 100) Hz 0.3dB Pulse Generator
Band D (1 to 100) Hz 0.3dB
Quasi-Peak to Peak Detector
Relative Response Ratio  [(0 to 70) dB
Band A 25 Hz 0.31dB
Bands B, C, D 100 Hz 0.31dB
CISPR 16 Pulse Response
Quasi-Peak to Average
Detector Relative Response (0 to 70) dB
Ratio 25 Hz
Band A 500 Hz 0.31dB
Band B 5 kHz 0.31dB
Band C, D 0.31dB Power Meter and Power
Absolute Amplitude (0to 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 ((0to 70) dB
Band A 25 Hz 0.26 dB
Band B, C, D 100 Hz 0.26 dB
RF (Hl'%htgi"(‘;%ro) Apeasre (0.3 to 100) W 2.4 % of reading Fligh RF Rower Meter and

Electrical — RF/Microwave

Grass Valley, CA

Parameter/
Equipment

RF Absolute Power Measure 12

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 | 2 GHz 6 GHz 8GHz (124 GHz| 14 GHz
<f< <f< <f< <f< <f< <f< <f< <f< <f< <f< <f<
100 kHz | 10 MHz | 30 MHz |500 MHz | 1.2GHz | 2GHz | 6GHz | 8GHz [12.4GHz| 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
Xy,
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Parameter/

; RF Absolute Power Measure 2
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 | 2 GHz 6 GHz 8GHz (124 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 8GHz |124GHz| 14 GHz | 18 GHz
-60 dBBm <P <-50dBm | 0.37 0.37 0.08 0.08 0.08 0.09 0.1 0.1 0.1 0.09 0.1
-50 dBBm <P <-40dBm | 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
0dBm<P<2dBm 0.04 0.06 0.05 0.06 0.06 0.06 0.06 0.07 0.07 0.08 0.08
2 dBm <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 2
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 18GHz [ 26.5GHz | 33GHz | 40GHz | 45GHz | 50GHz | 55GHz | 60GHz | 67GHz
<f< <f< <f< <f< <f< <f< <f< <f< <f<
26.5GHz | 33GHz | 40GHz | 45GHz | 50GHz | 55GHz | 60GHz | 67GHz | 70GHz
-70 dBm <P < -60 dBm 0.61 0.61 0.61 0.65 0.7 - - - -
-60 dBm <P < -50 dBm 0.11 0.13 0.2 0.25 0.25 - - - -
-50 dBm <P < -40 dBm 0.1 0.12 0.13 0.19 0.19 - - - -
-40 dBm <P < -30 dBm 0.1 0.12 0.13 0.19 0.19 - - - -
d \\“‘u’z
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Parameter/

; RF Absolute Power Measure 2
Equipment

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 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
-30 dBm <P <-20 dBm 0.1 0.12 0.13 0.19 0.19 0.45 0.46 0.46 0.47
-20 dBm <P <-10dBm 0.09 0.1 0.14 0.15 0.17 0.24 0.24 0.24 0.27
-10dBm <P <0dBm 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
2 dBm <P <10 dBm 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

Parameter/

. S11 - Reflection) Magnitude Uncertainty °
Equipment ( ) Mag Y

Reference Standard, Method,

. Network Analyzer, Calibration Kit and Verification Kit
and/or Equipment

Range Expanded Uncertainty of Measurement (+/-)
Measured Magnitude (+/- Linear)
Frequency Ranges
0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
5 Hz to 300 kHz 0.007 0.007 0.009 0.011 0.014 0.016 0.018 0.022 0.024 0.028
300 kHz to 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

Grass Valley, CA

(S11 - Reflection) Phase Uncertainty (deg)

Network Analyzer, Calibration Kit and Verification Kit

Range 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 Hz to 300 kHz 3.9 24 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 14 1.1 0.96 0.9 0.92 0.96 0.98 1
(2to 20) GHz 9.2 4.6 3.3 24 2 1.8 1.7 1.7 1.7 1.7
(20 to 50) GHz 16 94 6.4 5 4.2 3.8 3.6 3.6 3.6 3.7
Electrical - RF/Microwave Grass Valley, CA
Pargmeter/ (S21 - Transmission) Magnitude Uncertainty (dB)
Equipment
Reference Standa}rd, Method, Network Analyzer, Calibration Kit and Verification Kit
and/or Equipment
Range Expanded Uncertainty of Measurement (+/-)
Measured Magnitude (+/- Linear) °
Frequency Ranges g ( )
0 3 6 10 20 30 40 50 60
5 Hz to 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
(2to 20) 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 Standa}rd, Method, Network Analyzer, Calibration Kit and Verification Kit
and/or Equipment
Range Expanded Uncertainty of Measurement (+/-)
Measured Magnitude (+/- Degrees)
Frequency Ranges
0 3 6 10 20 30 40 50 60
5 Hz to 300 kHz 1.3 1.3 1.3 14 14 14 1.6 2.6 34
300 kHz to 2 GHz 0.32 04 0.46 0.52 0.72 0.8 1 12 1.7
(2to 20) GHz 0.7 0.8 0.84 0.9 1 1 1.3 1.6 19
(20 to 50) GHz 2.3 25 2.6 2.8 2.9 3.2 34 3.6
vy,
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. Reference Standard,
. Expanded Uncertainty of
Parameter/Equipment Range Measurement (+/-) Method, and/or
Equipment
Calipers 12 Upto48in (6.4 +6.8-L) pin + 0.58R Gage Blocks
Height Gages 2 Upto48in (28 + 1.8-L) pin + 0.58R Gage Blocks
. . Universal Length
. 2 (0.05t0 12) in (3.5+0.8L) pin . .
End Measuring Rods (12 to 72) in (4.5 + 2.3L) pin Measurln%ll\/lachlne, Gage
ocks
Length
Micrometers 12 Flatnessup to481n SRRy 1) Hin +0.58R Gage Blocks,
External, Internal, Depth, Up 10 40 win 4.8 uin Optical Parallels or Optical
Bore and Micrometer Head -P H O R 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 t0 12) in (35 + 1L) pin LabMaster, Thread Wires;
Major Diameter ' (11 + 1.1L) din Gage Blocks
Thread Ring Gages ? .

A Universal Length
(C_yllndrlc_al ano! Taper) . Measuring Machine, Gage
Simple Pitch Diameter (0.112 to 6) in (59 + 0.46L) pin Blocks. LabMaster

Minor Diameter ' (13 + 2.7L) pin ’

. 1 Universal Length
Indicators Upto4in (12 + 4.6-L) pin + 0.58R Measuring Machine,
oi :D_I'_al ﬁalége*t Indicator Tester

1a L(ijD'rI] icator, . . Gage Block, Comparator

S Upto4in (2.6 + 2.5-L) pin + 0.58R Stand
Universal Length
Plain Plug Gages 12 . . Measuring Machine,
(Cylindrical and Taper) (0.001t0 12) in (12+16-L) pin LabMaster, High-Accuracy
Micrometer, Gage Blocks
Gage Blocks?
Length
(Deviation of the length at any Upto4in (3.0 +1.0L) pin
point from nominal length) (4to024) in (2.1 + 1.1L) pin Gage Blocks, LabMaster
Variation in length Up to 0.02 in 5.9 pin
Version 048  Issued: February 08, 2024 www.anab.org ANAB gﬁ&&
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Length — Dimensional Metrology

Grass Valley, CA

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
Gage Blocks 2
Length
(Deviation of the length at any Upto4in (6.3 + 0.65L) pin Gage Blocks, Universal
point from nominal length) (410 20) in (4.3+1.0L) pin Length Measuring Machine
Variation in length Up to 0.02 in 5.9 uin
Plain Ring Gages 2 Uptolin (9 +0.8L) pin Unlve_rsal Leng_th
(Cylindrical and Taper) (1o 14) in (12 +0.8L) pin Measuring Machine,
' LabMaster, Gage Blocks
Universal Length
Thread Wires 2 Uptolin (3 +6L) pin Measuring Machine, Gage
Blocks
Rigid Rules & Upto40in 0.006 5 in
Tape Measures (40 to 2 000) in (1.6-x 10L) in Gage Blocks
Optical Comparators and Up to 20 in (41 + 0.48L) pin Glass Scales
Vision Systems/Measuring
Microscope 12 ) ]
X, Y, Z Axis Upto20in (19 + 1.9L) pin Gage Blocks
Standard Scale / . . Vision System and Glass
Glass Scales ? Upto —2dg (24 + 1.9L) pin Scales / Gage Blocks
. Up to 1 000 pin/in 0.71 % of reading + 3.5 pin/in . .
Precision Level (1,000 to 2 000) pin/in 1.5 % of reading Differential level
Master Level / Electronic 5 000 pin/in 1.1 pin/in SGUJJZCSIZICaE’
Inclinometer / Angle Meter | Up to 90° (4 Quadrant) 0.000 82 Sine Plate
Universal Length
Inspection FixtureslD Ele'::/ltfiisglr(;rrl? ';/Ir:tcohrmgé o
Features 2 Upto 24 in (6.8 + 1L) pin Blocks GraFr)ﬂte Su’rfacg
Riser Blocks, Straight Edges, (24t0 72) in (25 + 1.5L) pin - .
Plate, Profile Projector,
Bar Parallels .
Hand Tools, Inclinometer,
Cylindrical Square
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Grass Valley, CA

Expanded Uncertainty of

Reference Standard,

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

Angle Block, V-Blocks, Riser
Blocks, Straight Edges
Parallel Bars, Machine Uptol2in (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/NoGo
Dedicated Fixture Gauges
Inspection Fixtures 2D
Features 2 .

Angle Block, V-Blocks, Riser Unlve_rsal Lengf[h
Blocks, Straight Edges . . Measuring Machine,
Parallei Bars. Machine Upto 24 in (6.8 +1L) pin Electric Compgrator, Gage

Squares Precis:ion Squares (24t072) 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/NoGo
Dedicated Fixture Gauges

Electronic Inclinometer,
Cylindrical Square

Surface Plates !
Overall Flatness

Repeat Reading

(6 to 140) inD

(17 + 0.45D) pin

Differential level,
Planekator

Repeat-0-meter

(local area flatness) Up to 5 000 pin 19 din
. . Surface Roughness
8
Surface Roughness Tester Up to 121 pin Ra 2.1 din 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, Upto24in (3.3 +2L) pin Gage Blocks

Linear Measurement 12

Thickness Gauge / Feeler

(0.001to 1) in

(12 + 0.17L) pin

Universal Length
Measuring Machine, High-

Gauge 2 Accuracy Micrometer,
Gage Block
Snap Gages 2 Universal Length

(External / Internal)

(0.001to 24) in

(12 + 1.6L) pin

Measuring Machine, Gage
Block
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Length — Dimensional Metrology

Grass Valley, CA

Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

Spherical Diameter, Standard
Ball, Steel Ball 2

(0.001to 4) in

(10 + 1.2L) pin

Universal Length
Measuring Machine, Gage
Block

Spline Gage

Universal Length
Measuring Machine, Gage

External Splines Diameter (0.1t0 24) in (15 + 1.6-L) pin X
. . . Block, Thread Wires,
Major Diameter (12 + 1.9-L) pin Spherical Stylus Probes
. Universal Length
Spline Gage . .
Internal Spline Diameter (0.1t0 24) in (15 + 2-L) pin Measuring Ma_chlne, Gage
. . . Block, Spherical Stylus
Minor Diameter (11 +2.2-L) pin
Probes
Mass and Mass Related Grass Valley, CA
. Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
Liquid Mass Flow .
. . Up to 68 000 kg/h 0.16 % of reading + 0.58R
Measuring Equipment %2 o X Flow Meter
DN6 to DN100 Pipe Size Up to 150 000 kg/h 0.13 % of reading + 0.58R
Liquid Volumetric Flow — : 0 :
Measuring Equipment -2 Up to 1 135 I/min 0.16 % of reading + 0.58R Elow Meter

12.7 mm to 7.6 m Pipe Size

Up to 2 650 I/min

0.13 % of reading +0.58R

Piston/Plunger Operated
Volumetric Apparatus
(POVA)

Pipettes, Syringes, Dilutors,
Titrators, Piston/Displacement
Burettes (Burets), Dispensers,
Liquid Handlers

Up to 20 pL
(20 to 50) pL
(50 to 100) pL
(100 to 200) pL
200 pL to 10 mL
(10 to 20) mL
(20 to 2 000) mL

0.02 pL
0.043 % of reading
0.026 % of reading
0.019 % of reading
0.015 % of reading
0.014 % of reading
0.012 % of reading

Gravimetric Method
referenced to OIML Class
E1 Mass Standard and
Balances

Volumetric Glassware
Volumetric Apparatus, Flasks,
Burettes, Volumetric
Dispensers, Cylinders,
Graduated Cylinders,
Beakers, Vials, & Containers

Upto 10 mL
(10 to 20) mL
(20 to 2 000) mL

0.001 5 mL
0.014 % of reading
0.012 % of reading

Gravimetric Method
referenced to OIML Class
E1 Mass Standard and
Balances

Pressure / Vacuum
Transducers, Transmitters 12
(Gage, Absolute, Differential)

(-15 to 25) psi

(2to 1 000) psi

(6 to 2 465) psi
(30 to 12 140) psi

0.001 % of reading + 0.58R
0.002 7 % of reading + 0.58R
0.005 % of reading + 0.58R
0.005 % of reading + 0.58R

Piston Gages
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Grass Valley, CA

Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

Pressure / Vacuum
Transducers, Transmitters 2
(Gage, Absolute, Differential)

(-15to 0) psi
(0 to 1000) psi
(1000 to 10 000) psi
(10 000 to 50 000) psi

0.008 2 % of reading + 0.58R

0.007 6 % of reading + 0.58R

0.009 9 % of reading + 0.58R
0.008 % of reading + 0.58R

Pressure Calibrator

Vacuum Gages *?
(Absolute Pressure)

(0.0001 to1) Torr
(1to 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

(1x10° to 1x10°®) ccls

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 I/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
(2to5) g 0.0081 mg
(5t010) g 0.010 mg
Scales and Balances 1 (10t0 20) ¢ 0.013mg Standard Weights
(20t0 50) ¢ 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 1kg 0.81 mg
(1to2) kg 1.5mg
(2to5) kg 4.1mg
(510 10) kg 8.1mg
(10 to 100) kg 0.82 x 10 kg/kg
-6
Scales and Balances 3 (2(()0,[;0128())(;;) Ib gi i 185 :E;:E Standard Weights
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
(1 to 20) mg 0.001 5mg
(20 to 50) mg 0.002 mg
(50 to 100) mg 0.002 5 mg
(200 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
(2to5) g 0.008 2 mg
(5t010) g 0.01 mg .
Mass (Weights) 2 (10 to 20) g 0.013 mg St:;lwdardCWaghtst and
(2010 50) g 0.015 mg ass -omparator
(50 to 100) g 0.025 mg
(100 t0 200) g 0.051 mg
(200 to 500) g 0.41 mg
500 gto 1kg 0.81 mg
(1to 2) kg 1.5mg
(2to5) kg 4.1 mg
(5o 10) kg 8.1 mg

(10 to 50) kg

0.82 x 10° kg/kg

Torque Tools !

5 ozf-in to 200 Ibf-in
200 Ibf-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) Ibf-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 *

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

0.005 % of reading
0.006 % of reading

Load Cell, Standard

(Compression and Tension) | 15 500 10 1 000 000) Ibf 0.17 % of reading weights
Dynancg(; ;/gCOS'W (6.2 to 100 000) cP 0.6% of reading Viscosity Standards
Version 048  Issued: February 08, 2024 www.anab.org ANAB gﬁ&&
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Mass and Mass Related Grass Valley, CA

Parameter/Equipment Range Expanded Uncertainty of Reﬁgiﬁgg S;ﬁg;joa:’rd,
quip 9 Measurement (+/-) ]
Equipment
Hardness Durometers Direct Verification
Indenter Dimensions
Length Upto0.2in 200 pin Gage Blocks
Angle Up to 90° 0.033° Optical Comparator
Radius Upto 0.6in 160 pin
Upto0.76 N 0.000 25 N + 0.58R
(0.76t0 1.2) N 0.00052 N + 0.58R
Spring Force (1.2t02.0) N 0.001 N + 0.58R Electronic Balance,
(20t08.1) N 0.004 3 N + 0.58R Load Cell
(8.1t0 44.5) N 0.026 N + 0.58R
Hydrometer (0.7 to 2) glem® 0.000 47 g/em? Weighing Scale / Standard
Weight
Photometry and Radiometry Grass Valley, CA
Parameter/Equipment Range Sl certainty of Remiﬁgg Sa;[ﬁg‘/joa:’rd,
quip g Measurement (+/-) .
Equipment
Optical Waveleln gth - (400 to 1 800) nm 0.002 nm Wavelength Meter
Measure

Optical Power - Measure ! (850 to 1 6503

(-40 to 10) dBm 0.14 dB Optical Test System
. . Comparison to Standard
0,
[lluminance Up to 10 000 lux 3.1 % of reading Light Meter
UV lrradiance, Calibration of 5 0 . Irradiance meter,
UV Light Meters (0.1 to 400) mW/cm 2.8 % of reading (200 to 1 100) nm
W Irrad|:/|nce/ UV Light - (0.1 to 2 000) mW/cm? 2.8 % of reading Irradiance meter
easure
Laser Power — Thermopile Power Sensor
Measuring Equipment 10 mWto 10 W 3.3 % of reading + 0.58R Cpom arison
A= (250 to 10 600) nm P
Laser Power — Thermopile Power Sensor
Measuring Equipment 10 mWto 10 W 2.9 of reading + 0.58R Comparison and
A= (190 to 11 000) nm Multimeter
Version 048 Issued: February 08, 2024 www.anab.org ANAB Nac=NRA
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Thermodynamic Grass Valley, CA

Expanded Uncertainty of | Rcrerence Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
1 (-200 to 660) °C 0.009 °C Comparison to Platinum
Temperature (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 PO'”gr(i:(f”es using AC
Freeze Point of In 156.5979 °C 0.0015°C g
Freeze Point of Zn 419.5266 °C 0.001 6 °C
. - Humidity Generator
1 0 0 )
Relative Humidity (10 to 95) %RH 0.65 %RH Humidity Standard
Dew-Point Measuring (23%to 3%55) Q% 833 8 Dew-Point Calibration
Equipment (-35t0-75) ' System
(-75 to -90) °C 0.55 °C
(-20t0 0) °C 0.48 °C .
Radiation (Infrared) (0to50) °C 0.48 °C Blackbsogyogagllbrator
Thermometers * (50 to 100) °C 0.66 °C A=(8 to '14)’ m
(100 to 150) °C 1.1°C H
5°C 0.53°C
(50 100) °C 0.76 °C .
Radiation (Infrared) (100 to 200) °C 14°C B'aCk%OSyocgag"brator
Thermometers ! (200 to 300) °C 19°C A= (8 to '14)’ m
(300 to 400) °C 2.4°C H
(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 B"”‘Ckg‘f'g SZMbrator
Thermometers * (400 to 600) °C 3.0°C A= (8 t0. 14)’ m
(600 to 800) °C 3.9°C H
(800 to 1 000) °C 4.9°C
Time and Frequency Grass Valley, CA
. Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
0.1 Hz to 225 MHz 2.2 x 102 Hz/Hz
Frequency — Measure * 100 MHz to 3 GHz 2.2 x 102 Hz/Hz GPS Receiver and Counter
500 MHz to 46 GHz 5.9 x 102 Hz/Hz
Freq‘ée”‘?y Measuring 10 MHz 2.2 x 102 Hz/Hz GPS Receiver
quipment
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
Frequency Measuring 0.01 Hz to 10 MHz 2.2 x 102 Hz/Hz GPS Receiver, Signal
Equipment ! 10 MHz to 50.0 GHz 2.2 x 10?2 Hz/Hz Generator

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

. (0to 24) hr 0.86 ms Frequency Counter
Timers, Stopwatches,
Chronometers !
(0to 24) hr 240 ms Stopwatch
Return to Site listing (top)  Go to Notes (bottom)
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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,
Method, and/or

Parameter/Equipment Range Measurement (+/-) (
Equipment
10 uS/ecm 0.62 puS/cm
100 pS/cm 2.1 uS/cm
I 1 000uS/cm 5.6 uS/cm Standard Conductivity
Conductivity * 1412 pS/cm 6.4 uS/cm Solutions
10 000 pS/cm 51 puS/cm
100 000 pS/cm 460 pS/cm
pH 14 (4,7,10) pH 0.03 pH Standard pH Solutions

Electrical — DC/Low Frequency

Richardson, TX

Expanded Uncertainty of

Reference Standard,
Method, and/or

Parameter/Equipment Range Measurement (+/-) (
Equipment
(0 to 220) mV 8 uV/V + 2 pv
220mVto 2.2V 5uviV +3uv
B 1 (22t011) V 4 uVIV + 5 pv . . .
DC Voltage — Source (11 10 22) V 4PVIV + 8 v Multi-Function Calibrator
(22 to 220) V 5uV/IV + 62 pv
220 Vto 1.1 kV 7 uVIV + 470 uv
1V 1.6 pvIv
1
bC ;’Ig’(ggg\‘jash‘j’:srce 1.018V 1.6 pVIV DC Voltage Standard
10V 1.2 uvIiv
(0 to 100) mV 3uVIV +0.3 pv
100 mVto1lV 1.8 uv/V + 0.3 pv
DC Voltage — Measure * (1to 10) V 0.6 pV/V + 0.5 pv Multimeter
(10 to 100) V 3 VIV + 30 pv
100 V to 1 kV 3.6 uV/V +0.1 mV
e ] d 7
Version 048 | ' F 08, 2024 . .org X
ersion ssued: February www.anab.or ANMAB M{ SR

Page 53 of 840

ANSI National Accreditation Board AT


http://anab.org/

Electrical — DC/Low Frequency

¢

ANAB

ANSI National Accreditation Board

Richardson, TX

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
Up to 100 mV 1.6 pvivV
01tol)V 1.5 pviv Voltage Reference
DC Voltage Measure (1to 10) V 1.5 pviv Standard and Multiproduct
(10 to 100) V 1.7 pvIiv Calibrator
100 V to 1 kV 2 pVIV
DC Voltage — Measure * Upto5kV 0.35 mV/V +0.29 V .
High Voltage (5t0 70) kV 0.35 MV/V + 1V High Voltage Meter
(0 to 220) pA 40 HA/A + 6 nA
220 yA to 2.2 mA 35 HA/A + 7 nA
(2.2t0 22) mA 35 HA/A + 40 nA Multi-Function Calibrator

DC Current — Source !

(22 to 220) MA
220 mAt0 2.2 A

47 yA/A + 0.7 pA
98 UA/A + 12 pA

(0to 11) A

466 pA/A + 469 pA

Multi-Product Calibrator

(0 to 550) A

3.0 mA/A + 58 mA

Multi-Product Calibrator
with 50 turn Coil

DC Current — Measure !

1 pAto 100 nA
100 nAto 1 pA
(1 to 10) pA
(10 to 100) pA
(0.1to 1) mA
(1to 10) mA
(10 to 100) mA
100 mAto 1 A

36 HA/A + 50 pA
25 JA/A + 50 pA
25 uA/A + 121 pA
25 UA/A + 1 nA
25 HA/A + 7 nA
25 YA/A + 68 nA
41 pA/A + 0.7 pA
128 pA/A + 14 pA

Multimeter

Inductance Measure !

12 Hz to 100 kHz 100pH o 10H 0.4 mH/H RLC Digibridge
0.001 Q 23 pQ/Q
0.01 Q 12 pQIQ
0.1Q 3 pQ/Q
. 1 1Q 6 pQ/Q
Resll:si'f:(;: %iic;tgce 10Q 6 HQ/Q Standard Resistors
100 Q 6 HQ/Q
1kQ 13 uQ/IQ
10 kQ 4 puQIQ
100 kQ 12 uQ/Q
1 kQ 13 uQ/IQ
10 kQ 4 uQIQ
Resistance Source * 100 kQ 12 pQ/IQ i
Fixed Points (1to 11) MQ 5 LQ/Q Standard Resistors
(10 to 110) MQ 12 pQ/Q
(0.1t0 1) GQ 12 pQ/IQ
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Richardson, TX

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
0Q 40 pQ
10 96 uQ
1.9Q 185 pQ
10Q 240 pQ
19Q 460 pQ
100 Q 1.3 mQ
190 Q 2.4 mQ
1 kQ 11 mQ
H 1
ReSIIs:t&r;cde |;0iSnOtl;l’C€ 113 1153 12 110?1% Multi-Function Calibrator
19 kQ 210 mQ
100 kQ 1.3Q
190 kQ 250
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 uQY/Q + 6.2 mQ
(11t033)Q 93 pQ/Q + 12 mQ
(33 t0 110) Q 70 pQY/Q + 12 mQ
(110 to 330) Q 70 pQ/Q + 12 mQ

Resistance — Source !

(0.33 to 1.1) kQ
(1.1103.3) kQ
(3.3 to 11) kQ
(11 to 33) kQ
(33 to 110) kQ

70 pQ/Q + 47 mQ
70 pQ/Q + 47 mQ
70 pQ/Q + 0.47 Q
70 pQ/Q + 0.47 Q
86 nQ/Q+4.7Q

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

93 uQ/Q+47Q

117 pQy/Q +43 Q

117 pQy/Q +43 Q
466 pQ/Q + 0.43 kQ
776 pQ/Q + 0.43 kQ
3.9 mQ/Q + 4.3 kQ

Multi-Product Calibrator

(110 to 330) MQ 3.9 mQ/Q + 13 kQ
N2
: , . . L =5
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Electrical — DC/Low Frequency

Richardson, TX

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
(0to 10) Q 18 pQ/Q + 68 pQ
(10 to 100) Q 15 uQ/Q + 0.7 mQ
100 Q to 1 kQ 13 uQ/Q + 0.7 mQ
(1 to 10) kQ 13 pQ/Q + 7 mQ
Resistance — Measure ! (10 to 100) kQ 13 uQ/Q + 68 mQ Multimeter
100 kQ to 1 MQ 18 pY/Q+5Q
(1to 10) MQ 61 pQ/Q+135Q
(10 to 100) MQ 584 uQ/Q + 2 kQ
100 MQ to 1 GQ 5.8 mQ/Q + 14 kQ
0.001 Q 0.13 mQ
AC Resistance - (0.1t0 1) Q 1.5 mQ/Q Calibration RL Standard
10 Q to 100 kQ 0.46 mQ/Q
Source and Measure * T mO 6020 6.9 mO/Q
100 Hz to 100 kHz 0.2 Q to 100 kQ 0.27 mQ/Q Cg#)faﬁgg'grl'_dgfaﬁggr ;
100 kQ to 10 MQ 3 mQ/Q
(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 pFto 1.1 pyF 0.6 mF/F

(0.01 to 360) °
(10 to 60) mV

(40 to 100) kHz

10 Hz to 10 kHz 062430
Phase Measure ! ((zlloott)ofoog)kkmzz 0.79° Phase Meter
(60 to 250) mV 0.07 °
10 Hz to 40 kHz 640
(40 to 100) kHz '
(0.01t0 360) °
(0.25t0 10) V o
10 Hz to 40 kHz 060460
Phase Measure * (40 to 100) kHz ' Phase Meter
(10to 120) V o
10 Hz to 40 kHz 060480
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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 *

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
(2.2t0 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
(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 22V
(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 pVIV + 4 pv
90 pVv/IV + 4 pv
80 uV/V + 4 pv
200 uV/IV + 4 pv
500 uV/V + 5 pv
1.1 mV/V + 10 pVv
1.4 mV/V + 20 pVv
2.7 mV/V + 20 pv

240 uVIV + 4 pv
90 uV/IV + 4 v
80 uV/V + 4 pv
200 uV/IV + 4 pv
500 pV/V + 5 pv
1.1 mV/V + 10 pVv
1.4 mV/V + 20 pVv
2.7 mVIV + 20 pv

240 uVv/IV + 12 pv
90 uV/V + 8 pv
80 uV/V + 8 pv

207 pVIV + 10 pVv

463 pVIV + 22 uv

0.9 mV/V + 26 pv

1.4 mV/V + 30 uVv

2.7mVIV + 48 uv

296 uV/IV + 53 uv
104 pVv/IV + 23 pv
46 pV/IV + 9 uv
83 uVv/iV + 12 uv
115 pVvIVv + 33 pv
503 pV/V + 95 pv
1 mV/V + 243 pv
1.7 mV/V + 458 pVv

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

296 uV/IV + 529 uv
104 uVIV + 183 uv
46 uVIV + 61 pv
83 uVIV + 122 uv
106 pVIV + 243 v
390 pV/V + 794 pv
1 mVIV +23mV
1.5mV/V + 3.6 mV

296 uV/V + 5.3 mvV
104 pVv/V + 1.8 mV
52 VIV + 0.7 mV
87 uVv/V + 1.1 mV
154 pVIV + 3 mV
1 mV/V + 16 mV
4.5 mVIV + 40 mV
8 mV/V + 80 mV

346 pV/V + 16 mV
70 uV/V + 3.5 mV

Multi-Function Calibrator

(0 to 10) mV
(1to 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

353 uVv/V + 7.7 v
241 pVIV + 7 uv
353 uVIV + 7 pVv
1.2mVIV + 7 Vv
58 mV/IV +7 pv
46 mV/V + 7.3 pv

L .
AC Voltage — Measure (1 to 40) Hz 88 VIV + 4.6 1V Multimeter
40 Hz to 1 kHz 88 uV/V + 2.3 uv
(1 to 20) kHz 165 pV/IV + 2.3 pv
(20 to 50) kHz 348 uVvIV + 2.3 uv
(50 to 100) kHz 924 uVIV + 2.3 pvV
(100 to 300) kHz 3.5 mV/IV + 12 pv
300 kHz to 1 MHz 12 mV/IV + 12 pv
(1to 2) MHz 18 mV/V + 12 uv
Version 048  Issued: February 08, 2024 www.anab.org ANMAB i!%&%
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Richardson, TX

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) MeEth;jériggior
100 mVto 10 V
(1to 40) Hz 88 uV/V + 463 pv
40 Hz to 1 kHz 88 VIV + 234 pV
(1 to 20) kHz 165 VIV + 234 uv
(20 to 50) kHz 348 UVIV + 234 pV
(50 to 100) kHz 924 uVvIV + 234 v
(100 to 300) kHz 3.5mV/V+12mV
300 kHz to 1 MHz 12 mV/V +12mV
(1to 2) MHz 18 mV/V +1.2mV
(10 to 100) V
(1 to 40) Hz 234 pV/IV + 4.6 mV
AC Voltage — Measure * 40 Hz to 1 kHz 234 pVIV + 2.3 mV Multimeter
1 kHz to 20 kHz 234 VIV + 2.3 mV
(20 to 50) kHz 406 pV/V + 2.3 mV

(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

1.4 mVIV + 2.3 mV
4.6 mV/V + 12 mV
18 mV/V + 12 mV

463 pV/IV + 47 mV
463 pV/V + 24 mV
694 uV/IV + 24 mV
1.4 mV/V + 24 mV
3.5 mVIV + 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
(22t0 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

1.7 mV/V + 1.3 uv
740 VIV + 1.3 pv
420 pVv/IV + 1.3 pv
810 uV/V + 2 uv
1.2 mV/V + 25 uVv
2.3 mV/V + 4 uv
24 mVIV + 8 pVv
3.5 mV/V + 8 uv

850 uV/V + 1.3 pv
370 VIV + 1.3 pVv
210 VIV + 1.3 pv
400 pVv/IV + 2 pv
600 uV/V + 2.5 nv
1.2mVIV + 4 uVv
1.3 mV/IV +8 uv
2.3 mV/V + 8 uv

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

290 uV/IV + 1.3 uv
190 uV/IV + 1.3 pVv
110 pV/IV + 1.3 pv
210 uVIV + 2 pv
310 pVIV + 2.5 uv
810 uV/IV + 4 pv
890 uV/V + 0 pv
1.7mV/IV + 8 uv

240 uVIV + 1.5 pv
120 pVIV + 1.5 pv
65 uV/V + 1.5 pv
130 pV/IV + 2 pv
260 pV/IV + 2.5 pv
510 uV/IV + 4 pv
670 uV/V + 8 uv
1.1 mV/V + 8 pv

210 pVIV + 1.5 pv
85 uV/V + 1.5 pv
38 uV/IV + 1.5 pv
69 VIV + 2 uv
160 pV/V + 2.5 pv
250 uV/V + 4 pv
380 uVv/V + 8 uv
1.0 mV/V + 8 pv

210 pVvIV + 1.5 pv
76 VIV + 1.5 pv
33 uVIV + 1.5 uv
51 uVIV + 2 pv
79 uV/IV + 2.5 pv

AC Measurement Standard

(100 to 300) kHz 180 UV/V + 4 pV

(300 to 500) kHz 300 pV/V + 8 uv

500 kHz to 1 MHz 960 uV/V + 8 uv
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Richardson, TX

Parameter/Equipment

Range

Expanded Uncertainty of

Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

AC Voltage — Measure *

700mVto22V
(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
(22t0o7)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
(7to22) 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 70) 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

200 pV/V +0.058 pv
66 uV/V + 0.058 pVv
24 uVIV + 0.058 pv
46 uV/IV + 0.058 pv
71 uVIV + 0.058 pv
160 pV/V + 0.058 pvV
260 puV/V + 0.058 pVv
900 pV/V + 0.058 pv

200 pV/V + 0.058 pv
67 uV/V + 0.058 pv
24 uVv/V +0.058 pVv
48 uVv/V +0.058 pv
81 uVv/V + 0.058 pVv
190 uV/V + 0.058 pVv
400 pV/V + 0.058 pv
1.2 mV/V + 0.058 pv

200 pV/IV + 0.58 pv
67 uVv/V + 0.58 pv
27 uV/V + 0.58 pv
48 uV/IV +0.58 pv
81 uVv/V +0.58 pv
190 pVv/V + 0.58 pv
400 pV/V + 0.58 pVv
1.2 mV/V + 0.58 pVv

200 pV/V + 0.58 pv
68 uVv/V + 0.58 pv
32 uVv/V +0.58 pv
57 uV/V + 0.58 pv
94 uVv/V + 0.58 pv
200 pV/V +0.58 pv
410 pV/V + 0.58 pVv
1.2 mV/V + 0.58 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 *

(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 pv
31 puVvIV +58 uv
69 uV/V + 5.8 pv
98 uV/V + 5.8 pv
210 pV/IV + 5.8 pv
500 pV/V + 5.8 pv

200 uV/V + 5.8 uv
99 uV/V + 5.8 pv
41 pVvIV + 5.8 pv
130 pV/V + 5.8 pv
500 pVv/V + 5.8 pv

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

AC Measurement Standard

Upto1lkV
(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 087 mVIV+12V
(7 t0 22) mV

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

500 kHz to 1.2 MHz
(1.2t0 2) MHz
(2 to 10) MHz
(10 to 20) MHz
(20 to 30) MHz

22mVto7V

500 kHz to 1.2 MHz
(1.2t0 2) MHz
(2 to 10) MHz
(10 to 20) MHz
(20 to 30) MHz

0.8 mV/V
0.8 mV/V
1.2 mVvVIVvV
2mVv/iv
4.3 mVIV

0.6 mV/V
0.6 mV/V
1.2 mVIV
1.8 mV/IV
4.1 mV/V

AC Measurement Standard
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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
(1to5) kHz
(5 to 10) kHz
(0.22t0 2.2) mA
(10 to 20) Hz
(20 to 40) Hz
40 Hz to 1 kHz
(1to 5) kHz
(5 to 10) kHz
(2.2t0 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
(1 to 5) kHz
(5 to 10) kHz
(0.22t02.2) A
20 Hz to 1 kHz
(1 to 5) kHz
(5 to 10) kHz

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

250 HA/A + 40 nA
160 pA/A + 35 nA
120 pA/A + 35 nA
200 pA/A + 110 nA
1.1 mAJA + 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 A

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

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

Multi-Function Calibrator

(1to 1 000) A

AC Current — Source 1 (45 to 65) Hz 13mA/A+0.13 A Multi-Product Calibrator
(65 to 500) Hz 42 mA/A +0.15 A w/50-turn coil
500 Hz to 1 kHz 233 mA/A+0.18 A
Version 048 | :F 08, 2024 . .0rg 3
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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 A
(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 pAto 1 mA
(10 to 20) Hz 4.6 mA/A +0.23 uA
(20 to 45) Hz 1.7 mA/A + 0.23 pA
(45 to 100) Hz 0.7 mA/A + 0.23 HA
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 uA
(50 to 100) kHz 6.4 mA/A + 1.7 uA
(1to 10) mA
(10 to 20) Hz 4.6 mA/A + 2.3 pA
(20 to 45) Hz 1.7 mA/A + 2.3 yA
(45 to 100) Hz 0.7 mA/A + 2.3 pA
1 100 Hz to 5 kHz 0.4 mA/A + 2.3 YA .
AC Current — Measure (5 to 20) kHz 0.7 MAA + 2.3 UA Multimeter
(20 to 50) kHz 4.6 mA/A + 4.6 A
(50 to 100) kHz 6.4 mA/A + 17 pA
(10 to 100) mA
(10 to 20) Hz 4.6 mA/A + 23 A
(20 to 45) Hz 1.7 mA/A + 23 HA
(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
100 mAtol 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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. Reference Standard,
. Expanded Uncertainty of
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
(0.19t0 0.5) nF 3.9mF/F + 7.8 pF
(0.5t0 1.1) nF 3.9 mF/F + 7.8 pF
(1.1t0 3.3) nF 3.9 mF/F + 7.8 pF
(3.3t0 11) nF 3.9 mF/F + 7.8 pF
(11to 33) nF 1.9 mF/F + 78 pF
(33t0 110) nF 1.9 mF/F + 78 pF
110 to 330) nF 1.9 mF/F + 233 pF . .
Capacitance — Source * 50.33 to 1.1; WF 1.9 mF/F + O.78?1F Multi-Product Calibrator
50 Hz to 1 kHz (1.1t0 3.3) pF 2.7 mF/F + 2.3 nF
(3.3t0 11) pF 2.7 mF/F + 7.8 nF
(11 to 33) pF 3.1 mF/F + 23 nF
(3310 110) pF 3.9 mF/F + 78 nF
(110 to 330) pF 5.4 mF/F + 233 nF
(0.33t0 1.1) mF 7.8 mF/F + 0.26 pF
50 pFto 1.2 mF 0.72 mF/F Standard Capacitor
(1 to 10) mH 0.03 mH
Inductance - Source (10 to 100) mH 0.15 mH
on 1 kHz (01t01) H 2 mH Standard Inductor
(1to 10) H 11 mH
Inductance Measure * 100 ‘i;‘ IE|Ozlt2 |1_|00 KHz 0.4 mH/H RLC Digibridge
Type B
(600 to 800) °C 0.36 °C
(800 to 1 000) °C 0.29°C
(1 000to 1550) °C 0.26 °C
(1550 to 1 820) °C 0.28 °C
Type C
(0 to 150) °C 0.26 °C
. 0. (150 to 650) °C 0.23°C
TEIezer‘r:rar(;gzluglael Ilargit::g?o(r): 1 (650 to 1 000) °C 0.27 °C Multi-Product Calibrator
(1000 to 1 800) °C 0.4°C
(1800to 2 316) °C 0.66 °C
Type E
(-250 to -100) °C 0.4 °C
(-100 to -25) °C 0.17 °C
(-25to 350) °C 0.16 °C
(350 to 650) °C 0.17 °C
(650 to 1 000) °C 0.2°C
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. Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
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
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
(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
Electrical Calibration of (-25to 120) °C 0.19 °C . .
Thermocouple Indicators * (120 to 410) °C 0.18 °C Multi-Product Calibrator
(410to 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
(1000to1767)°C 0.33°C
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
Type T
(-250 to -150) °C 0.5°C
(-150 to 0) °C 0.22 °C
(0to 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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. Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
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
: I (100 to 260) °C 0.054 °C
Electlrrzg?iact:ianl|bgat;?enmc;flRTD (260 to 300) °C 0.062 °C Multi-Product Calibrator
gy (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
(-80to 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
| . &
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Richardson, TX

Expanded Uncertainty of

Reference Standard,

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

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
. L (300 to 400) °C 0.054 °C

E'“T,;g";‘(':a‘ff‘,j'bg""ts'?e”m‘fFTD (400 to 600) °C 0.054 °C Multi-Product Calibrator
g oy (600 to 630) °C 0.18 °C
PtNi 385, 120 Q (Nil120)

(-80to 0) °C 0.062 °C
(0 to 100) °C 0.062 °C
(100 to 260) °C 0.11°C

Cu427,10 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 *
Square Wave Signal
50 Qat 1 kHz
1 MQ at 1 kHz

Pulse & Rise Time
05, 1Vpp
1Vpp

Time Mark Output?
Into 50 ohms

Leveled Sine Flatness

+/-1mVto6.6 V
1mVto130V

10 MHz
1 MHz

2 nsto 20 ms
50msto5s

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

1 mV/V + 40 pv
4 mVIV + 40 pv

0.4 ns
0.4 ns

(25 + 1 000t) 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 048 Issued: February 08, 2024

www.anab.org

Page 68 of 840

W,
S 7%
d — z

ANSI National Accreditation Board VAR



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

Referenced to 1 mW

100 kHz to 100 MHz | % Coaxial Thermistor and
100 MHz to 5 GHz 0.97 % POWer meter
RF Power Sensors (5 to 10) GHz =
- 0,
Calibration Factors ° (1010 18) GHz &
Referenced to 1 mW
(18 to 26.5) GHz 21% Thermistor Power Sensors
(26.5 to 40) GHz 23% and Power Meter
(40 to 50) GHz 4.1 %
1mw . Power Meter and
1 0,
RF Power Meter Reference 50 MHz 0.7 % of Reading Thermistor Mount
(0to-3) dB 0.04 dB
(-3to 10) dB 0.03dB
Tuned RE Power (-10 to -40) dB 0.07 dB
oo " (-40 to -50) dB 0.08 dB . .
Relative — Measure Measuring Receiver
25 MHz t0 26.5 GHz (-50 to -80) dB 0.09 dB
' ' (-80 to -90) dB 0.11dB
(-90 to -110) dB 0.14 dB
(-110to -127) dB 0.2 dB
(-70 to 44) dBm
9 kHz to 6 GHz 0.19dB
(6 to 14) GHz 0.23dB
(14 to 18) GHz 0.26 dB Power Sensor, Power
RF Af;:;:siesz\/ver B (18 to 26.5) GHz 0.3dB Meter and Measuring
(26.5 to 33) GHz 0.37dB Receiver
(33 to 40) GHz 0.37dB
(40 to 45) GHz 0.53dB
(45 to 50) GHz 0.54 dB

Amplitude Modulation —
Measure *
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

Measuring Receiver

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

Rate: (1.3 t0 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 1 (rms)

150 kHz to 18 GHz
(18 t0 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 t0 13.2) GHz

(13.2to0 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 to0 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
(310 26.5) GHz

(3 t0 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 1
Bandwidth:
50 Hz to 3 kHz (rms)

150 kHz to 3 GHz
(3t06.6) GHz
(6.6 t0 13.2) GHz
(13.2 to 26.5) GHz

1.3 Hz
1.8 Hz
2.6 Hz

3.7Hz

Measuring Receiver
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Richardson, TX

Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

Distortion Measure ?
20 Hz to 20 kHz
(20 to 100) kHz

(0t099.9) dB
(50 to 500) kHz
(50 to 500) kHz

1.3dB
2.40dB

Audio Analyzer

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

Depth
(5t099) %
(5to 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

100 kHz to 6.6 GHz
100 kHz to 6.6 GHz

(6.6 t0 13.2) GHz
(6.6 t0 13.2) GHz

(13.2t0 26.5) GHz
(13.2 10 26.5) GHz

Phase Modulation Measure !

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
at 1 kHz Rate

0.003 Rad

Measuring Receiver

Phase Residuals —
Measure (rms) !
100 kHz to 26.5 GHz

(0.1 to 25 000) Rad
Rate: 50 Hz to 3 kHz

0.001 Rad

Measuring Receiver

Phase Distortion !
150 kHz to 26.5 GHz

(0.1 to 25 000) Rad
Bandwidth: 20 Hz to
250kHz

0.008 rad

Measuring Receiver

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 Hzto 26.5 GHz (-90t0 0.01) dB 0.8dB Spectrum Analyzer
(26.5 to 50) GHz 1.4 dB
Phase Noise - Measure

Offset Frequency
<100 kHz 2.3dB Phase Noise System
<1 MHz (0t010) dB 35 dB
<40 MHz 4.5 dB

RF High Power — Measure (0.3 to 100) W 2.4 % of reading High RF Power Meter and

(1.5 to 400) MHz

Sensor

Phase Modulation —

Measure * Rate: 10 MHz to 1.3 GHz 7 % of reading Measuring Receiver
200 Hz to 20 kHz
Phase Modulation —
Measure * Rate: (1.3 t0 26.5) GHz 7.4 % of reading Measuring Receiver

200 Hz to 20 kHz

(0 to 1.0) lin mag
(-180 to 180) °

5 Hz to 200 MHz 0.028
1.2°
Reflection S11/ S22 — 200 MHZ@ISiSE 0'0208 Network Analyzer,
Measure *° (6 t0 20) GHz 01(';;7 Calibration Kit and
Type N 170 Verification Kit
(20 to 40) GHz 0.037
2.8°
(40 to 50) GHz 0.037
3.4°
Length — Dimensional Metrology Richardson, TX
. Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
. 12 Upto8in (58 + 2.6-L) pin
Calipers (810 24 in) (62 + 8-L) pin Gage Blocks
Height Gages 2 Up to 24 in (29 + 2.4-L) pin Gage Blocks
Gage Blocks 2 Upto4in (3.9 +1.2-L) pin ULM, Master Gage Blocks
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Richardson, TX

Reference Standard,

Parameter/Equipment Range Expanded Uncertainty of Method, and/or
Measurement (+/-) .
Equipment
Cylindrical Plug Gages / Pin . N Bench Micrometer, Master
Gages / Thread Wires 2 Upto 12in (16 + 1.6-L) pin Gage Blocks
Cylindrical Ring Gages 2 (0.04 to 6) in (15+2.2 L) pin Labmaster, Gage blocks
Thread Plug Gage 2 )
Simple Pitch Diameter Upto12in (57 + 2.3-L) pin Bench Mlc\;\c/)inrzter, Thread
Major Diameter (16 + 1.3-L) pin
Thread Ring Gages 2
simple Pitch Diameter (0.1t0 6) in (60 + 0.46-L) pin '-ab”T“'i‘;te{{e gagfog'é"*‘ks'
Minor Diameter (16 + 2.5-L) pin P
Up t0 0.05in 16 pin . .
Indicators 12 (OF.JOS 0 4) in (32 + 7.5. L) pin Indicator Calibrator
Dial Gauge, Dial Test G Block C "
Indicator, LVDTs Upto4in (2.6 + 2.8:L) pin age Ogténdompara or
. 12 Uptolin (7.4 + 8.8-L) pin
Micrometers (110 24) in (20 + 13-L) um Gage Blocks
Surface Plates * . .
Repeat Reading only Up to 1 000 pin 19 pin Repeat-o0-Meter
Wafer Thickness (3.0to 1 500) nm 0.32 nm Elllpsome\ﬁ\e;r and Standard
afers
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
. Reference Standard,
Parameter/Equipment Range Bl icd Uncertainty of

Measurement (+/-)

Method, and/or
Equipment

Pressure ?

(0 to 6 000) psi
(6 000 to 40 000) psi

0.023 % of reading + 0.002 2 psi
0.024 % of reading + 0.03 psi

Pressure Calibrator
Electronic Deadweight
Tester

Torque Tools 12

Up to 1 100 Ibf-ft

0.67 % of reading + 0.58R

Torque System

Torque Testers 12

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

Version 048

Issued: February 08, 2024

www.anab.org

Page 73 of 840

Xy,

“ N
ANSI National Accreditation Board 7/ | o\


http://anab.org/

Mass and Mass Related

¢

ANAB

ANSI National Accreditation Board

Richardson, TX

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
(1to5) 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) (500mgtolg 0.016 mg Starluzdlarc: W?'glgt I(E2) and
(1102)g 0.021 mg ectronic Balance
(2to5) g 0.027 mg
(5t010) g 0.034 mg
(10to 20) g 0.048 mg
(20t0o 50) g 0.1 mg
(50 to0 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
Upto5mg 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
S(g";‘;;f’of‘mBgZ”‘ﬁr‘:’ ) (1t02) g 0.09 mg Standard Weight (E2, F1)
pring (2t05) g 0.09 mg
(5t010) g 0.10 mg
(10to 20) g 0.14 mg
(20t0 50) g 0.26 mg
(50to0 100) g 0.49 mg
(100 to 200) g 1.4mg
(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) ft/min 4.7 % of reading Fanor CFESTO
(3520 to 7 040) ft/min 4.2 % of reading
Force - Compression and (3 to 10 000) Ibf 0.006 % of reading ! oad Cell
Load Cell (10 000 to 100 000) Ibf 0.006 % of reading
Version 048  Issued: February 08, 2024 www.anab.org ANMAB i!%&%

Page 74 of 840

ANSI National Accreditation Board VAR



http://anab.org/

Photometry and Radiometry

¢

ANAB

ANSI National Accreditation Board

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:
(0.1,0.3,05,1, 2,5, 10) um

6 % of reading

Master Particle Counter

Thermodynamic

Richardson, TX

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Methopl, and/or
Equipment
Humidity - Measure! (10 to 95) %RH 1.5 %RH Humidity Indicator
i (50 to 150) °C 1.1°C Black Body Calibrator
Radiation (lrfrared) (150 to 350) °C 25 °C (Flat Plate)
(350 to 500) °C 5.2 °C €=0.95,L=(8to 14) um
Tem‘;g;ﬂrf - (-197 to 660) °C 0.04 °C PRT Probe
Temperature — 0.008 % of reading + 0.1 °C PRT and Dry Block

Measuring Equipment®

(35 to 600) °C

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 10*?

GPS Receiver

Frequency — Measure !

10 Hz to 26.5 GHz

2.5 parts in 10

Signal Generator,
Measuring Receiver,

Counter
Return to Site listing (top)  Go to Notes (bottom)
\\\“\;'\“/’/"/»,
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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

Columbus, IN

Parameter / Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method and/or
Equipment

Vibration *
(10 Hz to 5 kHz)

Acceleration
Velocity
Displacement

(0 to 200) m/s?
(0 to 200) mm/s
(0 to 200) um

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 um

Vibration System

Accelerometers / Velocity 10 Hz to 5 kHz 1 % of sensitivity
Sensors
Sound Pressure Level- 1 000 Hz Sound calibrator
Sound Pressure Calibrator * (04 L Sound meter
(114) dB 0.12 dB Electronic counter
Sound Pressure Level- 1000 Hz
Sound Pressure Meter * 94 dB 0.12dB Sound Level Calibrator
114 dB 0.12dB
Chemical Quantities Columbus, IN
. Expanded Uncertainty of Reference Standard,
Parameter / EQuipment Range Method and/or
Measurement (+/-) .
Equipment
pH Meters 14 (4,7,10) pH 0.014 pH Standard Solutions
10 puS/cm 0.56 pS/cm
100 pS/cm 2.3 uS/cm
. 1 000 pS/cm 6.7 uS/cm Comparison to Standard
A
Conductivity Meter * 1413 pSiem 8.1 us/cm Solutions
10 000 pS/cm 62 puS/cm
100 000 pS/cm 592 uS/cm
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Columbus, IN

Expanded Uncertainty of

Reference Standard,

Page 77 of 840

Parameter / Equipment Range Measurement (+/-) Metho_d and/or
Equipment
(0 to 220) mV 8 uV/V + 2 uv
220 mV t0 2.2 V 7 UVIV + 3 pv
DC Voltage — Source * ((2112 tt: 2121)) \\// ; Ex% i g Eg Multiproduct Calibrator
(22 to 220) V 8 UV/V + 93 pv
(220 to 1 100) V 9 uV/V + 560 pVv
(0 to 100) mV 11 pVvIV + 6 pv
100mVtolVv 10 VIV + 2 pv
DC Voltage — Measure (1to10)V 10 VIV + 2 pv Multimeter
(10 to 100) V 12 pvIV + 2 pv
(100 to 1 000) V. 12 pV/IV + 6 pv
Up to 220 pA 50 HA/A + 8 nA
220 pA to 2.2 mA 50 HA/A + 8 nA
(2.210 22) mA 50 pA/A + 80 nA Multiproduct Calibrator
DC Current — Source * (22 to 220) mA 61 LA/A + 0.8 HA
220mAt0 2.2 A 98 HA/A + 25 PA
(2210 11) A 466 PA/A + 469 pA Multiproduct Calibrator
(11 to 16.5) A 4.9 mAJA + 58 mA . .
DC Current — Source ! (16.5t0 110) A 12 mA/A + 59 mA Multi 3: %%u.?_t Calclzbr_?tor
(110 to 550) A 24 mAJA + 63 mA Wi urn %ol
1 pAto 100 nA 36 PA/A + 50 pA
100 nAto 1 pA 25 pA/A + 50 pA
(1to 10) pA 25 WA/A + 121 pA
0 (10 to 100) pA 25 yA/A + 1 nA .
DC Current — Measure (0.1 10 1) mA 25 LAJA + 7 nA Multimeter
(1to 10) mA 25 YA/A + 68 nA
(10 to 100) mA 41 pA/A + 0.7 pA
100mAto1l A 128 pA/A + 14 pA
00 50 pQ
1Q 96 pQ
1.9Q 185 pQ
10 Q 290 nQ
19Q 530 pQ
H 1
Resus;&r:;e POiSr:)tL;rce }88 g ;2 23 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
H 1
Re3||s:ts(r:acde POiSr?tl;rce 113 11\\4/[3 4250% Multiproduct Calibrator
19 MQ 1.1 kQ
100 MQ 11 kQ
(0to 10) Q 18 pQ/Q + 68 pQ
(10 to 100) Q 15 pY/Q + 0.7 mQ
100 Q to 1 kQ 13 pQ/Q + 0.7 mQ
(1to 10) kQ 13 pQ/Q + 7 mQ

13 pQ/Q + 68 mQ
18 uQYQ+5Q
61 pQ/Q + 135 Q
584 pQY/Q + 2 kQ
5.8 mQ/Q + 14 kQ

Multimeter

AC Voltage — Source *

(0.2t0 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 pV/IV + 5 v
210 pV/IV + 5 pVv
105 pV/IV + 5 pv
370 pVIV + 5 pv
850 uVv/IV + 7 pv
1.1 mV/V + 13 pVv
1.7 mV/V + 25 pVv
3.4 mV/V + 25 v

550 uV/V + 5 puv
210 pVIV + 5 pv
105 pVv/IV + 5 pv
370 pVvIV + 5 pv
850 uV/V + 7 uv
1.1 mV/V +12 uv
1.7 mV/V + 25 pv
3.4 mV/IV + 25 pv

Multiproduct Calibrator
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Electrical — DC/Low Frequency

Columbus, IN

Parameter / Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method and/or
Equipment

AC Voltage — Source *

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

550 uVv/V + 13 pVv
210 pVIV + 9 v
105 pVv/IV + 9 uv
324 VIV + 11 pVv
852 uVv/V + 29 uv
1.1 mV/V + 30 uVv
1.7 mV/V + 39 pVv
3.4 mV/V + 82 uv

529 uVv/V + 87 uVv
168 puV/V + 30 uv
75 uVIV + 7 v
125 uVv/IVv + 17 pv
252 uVvIV + 71 pVv
512 pV/V + 140 pv
1.1 mV/V + 376 uv
2.2 mV/V + 918 uv

529 uVv/V + 872 uv
168 puV/V + 271 uv
75 uVIV + 70 pv
125 VIV + 174 pVv
252 uV/IV + 376 pVv
572 uVv/V + 1.6 mV
1.3 mV/V +4.4mV
2.7 mV/V + 87 mV

529 uVv/V + 8.7 mV
168 uV/V + 2.7 mV
80 uVv/V + 0.8 mvV
223 uV/V + 3.5 mV
501 pVv/V + 8.2 mV
1L.5mV/V + 90 mV
4.7 mVIV + 90 mV
12 mV/V + 190 mV

436 pV/V + 16 mV
80 uV/V + 3.5 mV

Multiproduct Calibrator
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. Expanded Uncertainty of Reference Standard,
Parameter / Equipment Range Method and/or
Measurement (+/-) Equipment
(0 to 10) mV
(1to 40) Hz 353 uV/V + 7.7 uv
40 Hz to 1 kHz 241 VIV + 7 v
(1 to 20) kHz 353 uVv/IV + 7 uv
(20 to 50) kHz 1.2mV/IV + 7 uVv
(50 to 100) kHz 58 mV/V + 7 pVv
(100 to 300) kHz 46 mV/V + 7.3 pvV
(10 to 100) mV
(1to 40) Hz 88 uV/V + 4.6 pv
40 Hz to 1 kHz 88 uV/IV + 2.3 uv
(1 to 20) kHz 165 pV/V + 2.3 uv
(20 to 50) kHz 348 VIV + 2.3 v
(50 to 100) kHz 924 uVIV + 2.3 pv
(100 to 300) kHz 3.5mV/V + 12 pyv
300 kHz to 1 MHz 12 mVIV + 12 pv
(1to2) MHz 18 mVIV + 12 pv
100 mV to 10 V
(1to 40) Hz 88 uV/V + 463 pVv
40 Hz to 1 kHz 88 uVI/IV + 234 uv
AC Voltage — Measure * (1 to 20) kHz 165 pV/V + 234 pv Multimeter
(20 to 50) kHz 348 uV/IV + 234 v
(50 to 100) kHz 924 uV/IV + 234 pv
(100 to 300) kHz 3.5mV/IV +1.2mV
300 kHz to 1 MHz 12 mV/V +1.2mV
(1to 2) MHz 18 mV/V + 1.2 mV
(10 to 100) V
(1to 40) Hz 234 pVIV + 4.6 mV
40 Hz to 1 kHz 234 uVv/IV + 2.3 mV
1 kHz to 20 kHz 234 uVvIV + 2.3 mV
(20 to 50) kHz 406 pV/V + 2.3 mV
(50 to 100) kHz 1.4 mVIV+23mV
(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
(1to 40) Hz 463 VIV + 47 mV
40 Hz to 1 kHz 463 pVv/V + 24 mV
(1 to 20) kHz 694 uVv/V + 24 mV
(20 to 50) kHz 1.4 mVIV + 24 mV
(50 to 100) kHz 3.5 mV/IV + 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) pA
(10 to 20) Hz
(20 to 40) Hz
40 Hz to 1 kHz
(1to5) kHz
(5 to 10) kHz
(0.22t0 2.2) mA
(10 to 20) Hz
(20 to 40) Hz
40 Hz to 1 kHz
(1to 5) kHz
(5 to 10) kHz
(2.2t0 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

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

700 pA/A + 40 nA
350 HA/A + 35 nA
140 pA/A + 35 nA
600 HA/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 HA/A + 4 pA
1.6 mA/A + 8 A

700 HA/A + 4.0 pA
350 pA/A + 3.5 pA
140 pA/A + 3.5 pA

Multiproduct Calibrator

AC Current — Source !

(1to5) kHz 600 HA/A + 40 pA
(510 10) kHz 1.6 mA/A + 80 pA
(0.22t02.2) A
20 Hz to 1 kHz 650 HA/A + 35 PA
(1to5) kHz 750 pA/A + 80 HA
(5 to 10) kHz 8.5 mA/A + 160 uA
(22t011) 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

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

Multi-Product Calibrator
w/50 Turn Coil

500 Hz to 1 kHz 233 mA/A +0.18 A
Sy,
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Expanded Uncertainty of

Reference Standard,

Parameter / Equipment Range Measurement (+/-) MIE:_:tthj)icFI)ra:]r::]/tor
(0 to 100) pA
(10 to 20) Hz 4.6 mA/A +0.035 A
(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 pAto 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 A
100 Hz to 5 kHz 0.4 mA/A +0.23 A
(5 to 20) kHz 0.7 mA/A + 0.23 pA
(20 to 50) kHz 4.6 mA/A +0.46 uA
(50 to 100) kHz 6.4 mA/A + 1.7 uA
(1to 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 HA
AC Current — Measure * ﬂzg ; 22t00) ill_('I;Iz 8? mﬁllﬁ I gg Eﬁ Multimeter
(20 to 50) kHz 4.6 mA/A + 4.6 A
(50 to 100) kHz 6.4 mA/A + 17 pA
(10 to 100) mA
(10 to 20) Hz 4.6 mA/A + 23 A
(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 mAJ/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

(0.19t0 0.5) nF
(0.5t0 1.1) nF
(1.1t0 3.3) nF
(3.3to 11) nF
(11to 33) nF
(33 to 110) nF
(110 to 330) nF
(0.33t0 1.1) pF
(1.1t0 3.3) uF
(3.3t0 11) uF
(11 to 33) uF
(3310 110) pF
(110 to 330) pF
(0.33t0 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 0.1 pF to 10 pF 0.024 mF/F + 0.58-R Capacitance Set
50 Hz to 1 kHz

Type B

(600 to 800) °C 0.36 °C

(800 to 1 000) °C 0.29 °C

(1000 to 1 550) °C 0.26 °C

(1550t0 1 820) °C 0.28 °C
Type C

(0to 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

. o (1800to 2 316) °C 0.66 °C

.Fggfgggélﬁg ?;?jtif:tc?:s Type E Multiproduct Calibrator

(-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
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Parameter / Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method and/or
Equipment

Electrical Simulation of
Thermocouple Indicators

Type K
(-200 to -100) °C
(-100 to -25) °C
(-25to0 120) °C
(120 to 1 000) °C
(1000to 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
(-25to 120) °C
(120 to 410) °C
(410to 1 300) °C
Type R
(0 to 250) °C
(250 to 400 °C
(400 to 1 000) °C
(1000to 1767) °C
Type S
(0 to 250) °C
(250 to 1 000) °C
(1000 to 1 400) °C
(1400to 1767) °C
Type T
(-250 to -150) °C
(-150t0 0) °C
(0 to 120) °C
(120 to 400) °C
Type U
(-200t0 0) °C
(0 to 600) °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

0.50 °C
0.22°C
0.17 °C
0.16 °C

0.45°C
0.24 °C

Multiproduct Calibrator
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Expanded Uncertainty of

Reference Standard,

Parameter / Equipment Range Measurement (+/-) Metho_d and/or
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
(-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
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
(-80to 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 (-80to 0) °C 0.023 °C . .
Indicating Systems ! (010 100) °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)
(-80t0 0) °C 0.062 °C
(0 to 100) °C 0.062 °C
(100 to 260) °C 0.11 °C
Cu427,10Q
(-100 to 260) °C 0.23 °C

Oscilloscopes *
Leveled Sine Wave

Leveled Sine Flatness
50 kHz ref.

Square Wave
5mVto55V

Relative to 50 kHz

5mVto5V (Vpp)

50 kHz to 100 MHz
(100 to 300) MHz
1mVto+130V

+ImVtox6.6V

24 mV/V + 300 pVv
38 mV/V + 300 pVv
43 mV/V + 300 pVv
1.6 mV/V + 40 pv

2.8 mV/V + 40 pv

Multiproduct Calibrator

Time Marker Output? 2nsto 20 ms (25 + 1 000t) parts in 10°s
Into 50 Q 50msto5s 27 parts in 10°of reading
Oscilloscopes *
Pulse Rise Time . .
0.5V, 1 Vpp 10 MHz 100 ps Multiproduct Calibrator
1Vpp 1 MHz 100 ps
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. Expanded Uncertainty of Reference Standard,
Parameter / Equipment Range Method and/or
Measurement (+/-) .
Equipment
(0.0to -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 0.25dB Power Sensors
(-80 to -90) dB 0.35dB
(-90 to -110) dB 0.35dB
(-110to -127) dB 0.4 dB
RF Absolute Power —
Measure * )
9 kHz to 6 GHz 0.19 dB Pouer Meter, IMeasuring
(6 to 14) GHz (-70 to +20) dBm 0.23dB SeNnsors
(14 to 18) GHz 0.26 dB
(18 to 26.5) GHz 0.3dB
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) Depth: (5 to 99) % 0.91 % of reading
Measuring Receiver
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
(310 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
Amplitude Modulation —
Measure *
Flatness
10 MHz to 3 GHz . .
(Rate: 90 Hz to 10 kHz) Depth: (5 to 99) % 0.37 % of reading Measuring Receiver
(3t0 26.5) GHz
(Rate: 90 Hz to 10 kHz) Depth: (5 to 99) % 0.49 % of reading
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Parameter / Equipment

Expanded Uncertainty of

Range 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

0.17 % Depth

Depths: < 50%
Deviations: < 50 kHz

0.44 % Depth

0.012% (rms)
(50 Hz to 3 kHz BW)

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 t0 13.2) GHz
(13.2t0 26.5) GHz

Residual AM
100 kHz to 6.6 GHz
(6.6 to 13.2) GHz
(13.2 t0 26.5) GHz

Deviations:

200 Hz to 400 kHz 1.3 % of reading

AM Depths: < 50% 13 Hz
(Rate: 400 Hz or 1 kHz) 25 Hz
49 Hz

19 Hz

(50 Hz to 3 kHz BW) 3.7 Hz
7.4 Hz

Measuring Receiver

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

(6.6 t0 13.2) GHz
(13.2 to 26.5) GHz
AM Rejection (50 Hzto 3

kHz BW)
100 kHz to 26.5 GHz

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

AM Depths: < 50%
(Rate: 1 kHz)

0.000 58 rad

Measuring Receiver
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Expanded Uncertainty of

Reference Standard,

Parameter / Equipment Range Measurement (+/-) Metho_d and/or
Equipment
Phase Modulation —
Measure *
Residual AM . .
100 kHz to 6.6 GHz 0.002 1 rad Measuring Receiver
(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 Measurement (+/-) I\/Ietho_d and/or
Equipment
Calipers 12 Upto48in (290 + 8.8L) pin Gage Blocks
Height Gages 12 Upto48in (29 + 2.1L) pin Gage Blocks
. Uptolin (7.4 +8.8L) pin
1,2 .
Micrometers (110 48) in (20 + 13L) pin Gage Blocks
Indicators *? Up t0 0.05 in 16 pin Universal Measuring
Dial Gages / (1to4)in (32 +7.8L) pin Machine, Indicator Tester
Dial Thickness Gages / lock
Dial Test Indicators / Up to 4 in (2.6 + 2.8L) in Gage Blocks, Comparator
LVDTs Stand
Plug Gages / Pin Gages / . .
. 2 . . Universal Measuring
Thread_ Measuring Wires Upto12in (16 + 1.6L) pin Machine, Gage Blocks
(Cylindrical & Taper)
. . . Universal Measuring
Ring Gages, (0.02t0 2) in (65 + 1.2L) pin .
Plain Cylindrical 2 (4t012)in (88 + 1.2L) pin Machine, Gage Blocks,

Master Ring Gages

Thread Plug Gages 2
Major Diameter
Simple Pitch Diameter
(Cylindrical & Taper)

(0.04t0 12) in

(16 + 1.3L) pin
(57 + 2.3L) din

Universal Measuring
Machine, Gage Blocks,
Thread Measuring Wires

Thread Ring Gages ?
Minor Diameter

(16 + 3.5L) pin

Universal Measuring
Machine, Gage Blocks,

Simple Pitch Diameter (0.04to 4) in . Master Ring Gages, Thread
(Cylindrical & Taper) {60 +0.54L) pin Calibration Standards
Gage blocks,
Snap Gages 2 Upto12in (16 + 1.5L) pin Universal Measuring
Machine
. S
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Expanded Uncertainty of

Reference Standard,

Parameter / Equipment Range Measurement (+/-) Metho_d and/or
Equipment
. Gage blocks
Thickness Gages / . . . .
Feeler Gages 2 Uptolin (16 + 0.016L) pin Un|ve{\§ﬁalclr\]/ilﬁzsur|ng

Gage blocks, Universal

Upto4in (3.1 +1.1L) pin ; .
Gage Blocks 2 . . Measuring Machine, Gage
(4t012)in (11 + 1.2L) pin Block Comparator
Ruler & Tape Measures 2 Up to 96 in 0.007 in Gage Blocks
Optical Comparators / Vision
Systems and Measuring . . . Glass scales and gage
Microscope 2 Upto12in (50 +6.3-L) pin blocks
X, Y, Z Axis
Master Level / Electronic Up to 5 minch/inch 1.1 pin/in Sine Bar, Gage Blocks,
Inclinometer / Angle Meter Up to 90 arcdeg 0.000 82 arcdeg Surface Plate
12 3 um 0.07 um .
Surface Roughness Testers 9.5 um 0.22 um Roughness Specimen

Surface Plates *
Local Area Flatness Only Up to 1 000 pin 19 pin
(Repeat Reading)

Repeat-o-Meter

Inspection Fixtures 2
Upto20in (11 + 1.1L) pin
Riser Blocks, Angle Blocks,
Straight Edges, Bar Parallels, (20 to 40) in (21 + 1.3L) pin

V-Blocks

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

Mass and Mass Related

Columbus, IN

Expanded Uncertainty of

Reference Standard,

Parameter / Equipment Range Measurement (+/-) I\/Ietho_d and/or
Equipment
(0.2 to 12 140) psig 0.007 % of reading Piston Gage
Pressure
. Greater of .
(0.2 to 1 000) psia 0.003 3 % of reading or 3 Pa Piston Gage
Pressure- e 0:04-% of reading Fessufre Gatibrato
(12 000 t0-36-000) psi Pressure-Gage
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Columbus, IN

. Reference Standard,
Parameter / Equipment Range Expanded Uncertainty of Method and/or
quip g
Measurement (+/-) .
Equipment
Pressure * (-13 to 0) psi 0.11 % of reading + 0.0025 psi
(Gage / Absolute / (0 to 0.3) psi 0.0026 % of reading + 0.000 2 psi Pressure Calibrator /
Differential / Vacuum Gages (0 to 300) psi 0.035 % of reading + 0.025 psi Pressure Controller &
& Transmitters) (300 to 2 000) psi 0.046 % of reading + 0.25 psi Pressure Module
(2 000 to 10 000) psi 0.049 % of reading + 1 psi
(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 1 200 g to 148 0.8 mg
(Platform & Spring) (10 5) kg 2mg
pring (5 to 20) kg 4 mg
(20 to 100) kg 19 mg
Up to 1 000 Ib 0.32 Ib Class E1, E2, F and F1
Up to 500 mg 5 Hg Weights
500 mg to 200 g 0.14 mg
Scales & Balances 13 20;) 9 tg 1kkg 11:? my
(Platform & Spring) (1t05) kg mg
(5 to 20) kg 28 mg
(20 to 100) kg 120 mg
Up to 1 000 Ib 0.36 Ib
(1 to 500) mg 4 ug
500 mg tolg 4 ug
(1to2)g 9 g
(2to5) g 13 ug
. (5t010) g 16 ug Class 1 Weights,
Mass (Standard Weight) (100 20) g 21 g Balance
(20t0 50) ¢ 49 ug
(50to 100) g 75 ug
(100 to 200) g 140 pg
(200 to 500) g 180 ug
500 g to 5 kg 0.42 mg .
Mass (Standard Weight) (5t010) kg 0.55mg Clasnglgx(e:::aghts,
(10 to 50) kg 1.1 mg
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Columbus, IN

Expanded Uncertainty of

Reference Standard,

(10 to 1 000) L/min

0.63 % of reading

Parameter / Equipment Range Measurement (+/-) Metho_d and/or
Equipment
(1 to 500) mg 0.08 mg
500mgtolg 5 ug
(1t02)g 9 g
(2to5) g 14 pg
Mass (Standard Weight) (5t010) g 16 ug Class E2 Weights
(10to 20) g 22 ug
(20t0 50) g 49 ug
(50 to 100) g 76 ug
(100 to 200) g 140 g
Flow ! — Air (0 to 20) L/min B o of reading Standard Flow Sensors

Torque Tools *

5 ozf-in to 200 Ibf-in
200 Ibf-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 System with
Transducers

Torque Tools *

5 ozf-in to 100 Ibf-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) Ibf-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
Te,\”)lperat“rf - (-200 to 420) °C 0.04 °C PRT Thermometer
easure
Temperature — (-20 to 350) °C 0.065 °C PRT Thermometer
Measuring Equipment (350 to 660) °C 0.17 °C Comparison
—— ) (10 to 40) %RH 0.7 %RH .
Humidity — Measure (40 to 95) %RH 11 %RH Humidity Meter
Humidity — (10 to 40) %RH 1.2 %RH Humidity Meter,
Measuring Equipment! (40 to 95) %RH 1.5 %RH Humidity Chamber
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Expanded Uncertainty of

Reference Standard,

Parameter / Equipment Range Measurement (+/-) Metho_d and/or
Equipment
50 °C 1.3°C
o (50 to 162.5) °C 25°C Black Body Calibrator
Rﬂgﬁﬁgg?{gfﬁd) (162.5 to 275) °C 4.2°C (Flat Plate)
(275 to 387.5) °C 5°C €=0.95,1=(8 to 14) pm
(387.5 to 500) °C 6.2 °C

Time and Frequency

Columbus, IN

Expanded Uncertainty of

Reference Standard,

Parameter / Equipment Range Measurement (+/-) I\/Iethqd and/or
Equipment
Frequency — Source ! 10 MHz 6.2 x 102 Hz/Hz GPS Receiver, Signal
Generator
Frequency — Source ! 0.01 Hz to 40 GHz 6.3 x 102 Hz/Hz GPS Receiver, Signal
Generator

Frequency — Measure *

500 MHz to 26.5 GHz

6.3 x 1019 Hz/Hz

GPS Receiver, Counter

Signal Generator or Multi-
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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 Measurement (+/-) M(Etgssjp, gzgior
(0.2t0 30) g
(5t0 10) Hz 1.2 % of reading

10 Hz to 5 kHz
(5 to 10) kHz)
(10 to 15) kHz
(15 to 20) kHz

1 % of reading
1.7 % of reading
2.6 % of reading
3.1 % of reading

Accelerometers

Vibration Calibration
System

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 Measurement (+/-) Methopl, and/or
Equipment
Up to 100 pS/cm 0.5 uS/cm
Up to 200 pS/cm 1.5 uS/cm
. Standard
Conductivity * Up to 1 000 pS/cm 3.5 uS/cm . .
Up to 1 413 pS/cm 4.9 puS/em Conductivity Solutions
Up to 100 000 pS/cm 0.4 mS/cm
pH1! (4,7,10) pH 0.019 pH Standard pH Solutions
[ : , 202 _ _ jlacwrA
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Orange, CA

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) MeEth%riggior
(0 to 220) mV 10 uV/V + 0.5 pVv
220mVto22V 6 uV/IV + 0.8 pv
DC Voltage — Generate * ((2112 ;‘g 2121))\\// 44HI<>;O/++4:.55“Q</ Multiproduct Calibrator
(22 to 220) V 4 uVIV + 4 pv
(220 to 1 100) V 5uVI/V +5uVv
(0 to 100) mV 6.1 uV/V + 0.3 pV
100mVtolV 50 uv/V + 0.3 pv
DC Voltage — Measure * (1to10) V 5.0 uV/V + 0.5 pv Multimeter
(10 to 100) V 7.3 VIV + 30 pv
(100 to 1 000) V 26 UV/V + 100 pV
(1to 10) kV 0.33 % of reading

DC Voltage — Measure *

(10 to 20) KV
(21 to 70) kV

0.2 % of reading
0.2 % of reading

High Voltage Meter

pH Meters — Electrical (-414.12 to 414.12) mV 6 uV/V + 0.8 pVv . .
Simulation (0 to 14) pH 0.000 67 pH Multiproduct Calibrator
(0 to 220) pA 41 pVIV + 7 nA
220 pA to 2.2 mA 34 uVvIV + 8 nA
(2.2t0 22) mA 35 uV/V + 45 nA Multiproduct Calibrator

DC Current — Generate !

(22 to 220) mA
220 mAto 2.2 A

46 pVIV + 0.8 A
82 uVv/IV + 13 yA

(22t011) A 0.42 mAJ/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
Up to 100 nA 30 HA/A + 0.4 pA
100 nAto 1 pA 16 pA/A +0.075 nA
(1to 10) pA 29 uA/A +0.061 nA
(10 to 100) pA 22 UAJ/A +0.13 nA
100 pAto 1 mA 24 uA/A +0.083 nA Multimeter
DC Current — Measure ! (1 to 10) mA 24 yA/A +0.16 nA
(10 to 100) mA 43 pAJA + 0.2 A
100 mAto1 A 0.14 mA/A + 10 pA
(Lto3) A 2.9 mAJA
(0.5t0 20) A 0.2 mAJ/A . .
(1o 1.000) A 0.014 % of reading Multimeter with shunt
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Orange, CA

Expanded Uncertainty of

Reference Standard,

(110 to 330) kQ
(0.33 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
(0.33t0 1.1) GQ

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
0Q 50 uQ
1Q 96 uQIQ
1.9Q 91 pQ/Q
10Q 24 nQ/Q
19Q 24 nQ/Q
100 Q 10 pQ/Q
190 Q 10 pQ/Q
1 kQ 8.5 nQ/Q
i 1
Reswtg?)f: q Pgﬁ?serate 113 11:3 gg t g;g Multiproduct Calibrator
19 kQ 8.5 nQ/Q
100 kQ 10 pQ/Q
190 kQ 10 nQ/Q
1 MQ 18 pQ/Q
1.9 MQ 18 nQ/Q
10 MQ 37 pQ/Q
19 MQ 46 pQ/Q
100 MQ 0.01 % of reading
(0to11) Q 31 pQ/Q +0.78 mQ
(11 t0 33) Q 23 pYQ + 1.2 mQ
(33 t0 110) Q 22 uY/Q + 1.2 mQ
(110 to 330) Q 22 uQ/Q + 1.6 mQ
(0.33 to 1.1) kQ 22 uQ/Q + 1.7 mQ
(1.1 t0 3.3) kQ 22 uQY/Q + 16 mQ
(3.3to 11) kQ 22 pQ/Q + 17 mQ
Resistance (11 to 33) kQ 22 pQ/Q +0.16 Q _ _
Generate . (33 to 110) kQ 22 uQ/Q +0.17 Q Multiproduct Calibrator

25 uQ/Q+ 1.6 Q
25 uQ/Q+1.7Q
47 LYQ +23 Q

0.10 MQ/Q +39 Q

0.2 MY/Q + 1.9kQ

0.38 MY/Q + 2.3 kQ

2.3 mQ/Q + 78 kQ
12 mQ/Q + 0.39 MQ

(0.1 t0100) Q 14 uQ/Q
(0.1 t0100) kQ 12 nQ/Q
. - . (0.1 to 1) MQ 18 pQY/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
SN2
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Electrical — DC/Low Frequency

Orange, CA

Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

AC Resistance — Measure
1 kHz

Up to 100 mQ
100 mQ to 100 kQ
100 kQ to 10 MQ

8.8 mQ/Q + 10 pQ
0.25 mQ/Q
3.1 mQ/Q

RLC Digibridge

AC Voltage — Generate !

(0.2t0 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
(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 pVvV
0.021 % of reading + 4.5 pvV
0.011 % of reading + 4.5 pvV
0.037 % of reading + 4.5 pVvV
0.085 % of reading + 7 uVvV
0.11 % of reading + 13 pV
0.17 % of reading + 25 pVvV
0.34 % of reading + 25 pVvV

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

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

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
(200 to 300) kHz
(300 to 500) kHz
500 kHz to 1 MHz

0.05 % of reading + 80 pV
0.016 % of reading + 25 pVvV

0.016 % of reading + 6 pV
0.012 % of reading + 16 pV
0.025 % of reading + 70 pVvV
0.043 % of reading + 130 pV
0.11 % of reading + 350 pVvV
0.22 % of reading + 850 pV

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 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
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
(1to 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 uVvV
0.03 % of reading + 1 uVvV
0.08 % of reading + 1 pVv
0.41 % of reading + 1 pV
3.3 % of reading + 2 pV

Multimeter in synchronous
subsampled mode
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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 Measure *

(10 to 100) mV
(1to 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
(1to 2) MHz
100mVtolV
(1to 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
(1to 2) MHz
(1t0 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
(1to 40) Hz
40 Hz to 1 kHz
(1 to 20) kHz
(20 to 50) kHz
(50 to 100) kHz

0.007 % of reading + 40 pV
0.007 % of reading + 20 pV
0.012 % of reading + 20 pVvV
0.025 % of reading + 20 pVvV
0.067 % of reading + 20 pV
0.26 % of reading + 100 pV
0.84 % of reading + 100 pVvV
1.3 % of reading + 100 pV

0.007 % of reading + 400 pVv
0.007 % of reading + 200 pVvV
0.012 % of reading + 200 uV
0.026 % of reading + 200 pVvV
0.067 % of reading + 200 pVvV
0.25 % of reading + 1 mV
0.84 % of reading + 1 mV
1.3 % of reading + 1 mV

0.007 % of reading + 4 mV
0.007 % of reading + 2 mV
0.012 % of reading + 2 mV
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

Multimeter in synchronous
subsampled mode
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Electrical — DC/Low Frequency Orange, CA
. Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
(1to 10) kV
(20 to 100) Hz 0.2 % of reading + 0.025 kV
10 to 20) kV .
AC Voltage Measure * ( (20) 0 100) Hz 0.6 % of reading + 0.025 KV High Voltage Meter
(20 to 35) kV (rms)
(50 to 60) Hz 0.4 % of reading + 0.11 kV
Up to 220 pA
(10 to 20) Hz 0.29 mA/A + 0.020 pA
(20 to 40) Hz 0.18 mA/A + 0.013 pA
40 Hz to 1 kHz 0.14 mA/A +0.011 pA
(1to 5) kHz 0.32 mA/A +0.015 pA
(5to 10) kHz 1.3 mA/A + 0.075 pA
220 pAto 2.2 mA
(10 to 20) Hz 0.29 mA/A + 0.084 HA
(20 to 40) Hz 0.18 mA/A + 0.064 pA
40 Hz to 1 kHz 0.14 mA/A + 0.064 pA
(1to5) kHz 0.23 mA/A + 0.14 pA
(5 to 10) kHz 1.3 mA/A +0.75 pA
(2.2t0 22) mA
10 to 20) Hz 0.29 mA/A + 0.84 pA . .
AC Current Generate * EZO o 40; Hz 0.18 MA/A + 0.64 EA Multiproduct Calibrator
40 Hz to 1 kHz 0.14 mA/A + 0.64 pA
(1 to 5) kHz 0.23 mA/A + 0.81 pA
(510 10) kHz 1.3 mA/A + 5.8 A
(22 to 220) mA
(10 to 20) Hz 0.29 mA/A +9.2 pA
(20 to 40) Hz 0.18 MA/A + 7.2 yA
40 Hzto 1 kHz 0.14 mA/A + 6.7 pA
(1to 5) kHz 0.23 mA/A + 7.2 yA
(5to 10) kHz 1.3 mA/A + 13 pA
220mAto 2.2 A
20 Hz to 1 kHz 0.30 mA/A + 0.14 mA
(1to5) kHz 0.52 mA/A + 0.12 mA
(5 to 10) kHz 8.1 mA/A + 0.20 mA
(2.2t0 20.5) A
AC Current Generate * 50 Hz to 1 kHz 0.051 % of reading + 1 mA Multiproduct Calibrator
(1to5) kHz 0.05 % of reading + 5.8 mA
(2.2t0 11) A
AC Current Generate . 40 Hz to 1 kHz 0.53 mA/A +0.54 mA Multiproduct Calibrator
(1to5) kHz 1.1 mAJ/A + 0.67 mA with Amplifier
(5 to 10) kHz 4.2 mA/A+ 1.0 mA
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Electrical — DC/Low Frequency

Orange, CA

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
(20to 1 000) A Multiproduct Calibrator

AC Current Generate *

(50 to 400) Hz

0.59 % of reading + 0.04 A

w/50 turn coil 5220A

AC Current Measure !

(5to 100) pA
(10 to 20) Hz
(20 to 45) Hz
(45 to 100) Hz
100 Hz to 1 kHz
100 pAto 1 mA
(10 to 20) Hz
(20 to 45) Hz
(45 to 100) Hz
100 Hz to 5 kHz
(1to 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
100mAto1l 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 uA
0.07 % of reading + 0.2 uA
0.04 % of reading + 0.2 pA

0.46 % of reading + 2.3 HA
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 pA
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 pA

Multimeter in synchronous
subsampled mode

(1to3) A
3Hzto5kHz 0.12 % of reading + 1.5 mA
(510 10) Hz 0.23 % of reading + 1.6 mA
(0.001to 5) A
0 .
AC Current Measure * Gto 2100) iz to 5 kHz f3 % of reading Current Shunt

10 Hz to 5 kHz

0.04 % of reading

Inductance Measure !

12 Hz to 100 kHz 100 uH 0 10H 0.4 mH/H RLC Digibridge
Sy,
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Electrical — DC/Low Frequency

Orange, CA

Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

Capacitance ! —
Generate @ 1kHz

(0.331t0 0.49) nF
(0.50 to 1.09) nF
(1.10 to 3.29) nF
(3.30t0 10.9) nF
(11.0to 32.9) nF
(0.01to0 109.9) uF
(110 to 329.9) uF
(329.9 to 1000) pF

3.3 % of reading
1.4 % of reading
0.73 % of reading
0.51 % of reading
0.54 % of reading
0.32 % of reading
0.32 % of reading
0.32 % of reading

Multiproduct Calibrator

(0.33t0 1.09) mF 0.29 % of reading
(1.10 to 3.29) mF 0.37 % of reading
Capacitance * — Measure & 10 pfto 1 mF 0.04 % of reading RLC Digibridge, Decade

Generate @ 1kHz 100 pFto 1.1 pF 0.06 % of reading Capacitor
. - (1, 10, 100, 1 000) pF
Caggggfarlgeﬁxegﬂf/ﬁﬂz& 1kHz to 5SMHz 0.1 % of reading Capacitor Set
5t0 13 MHz 0.4 % of reading
Type B

Electrical Calibration of
Thermocouple Indicators *

(600 to 800) °C
(800 to 1 000) °C
(1000 to 1550) °C
(155010 1820) °C
Type C
(0 to 150) °C
(150 to 650) °C
(650 to 1 000) °C
(1000 to 1 800) °C
(1800to 2 316) °C
Type E
(-250 to -100) °C
(-100 to -25) °C
(-25to 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

Version 048 Issued: February 08, 2024

www.anab.org

Page 102 of 840

ANSI National Accreditation Board VAR



http://anab.org/

¢

ANAB

ANSI National Accreditation Board

Electrical — DC/Low Frequency Orange, CA
. Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
Type K
(-200 to -100) °C 0.37°C
(-100 to -25) °C 0.2°C
(-25t0 120) °C 0.18 °C
(120 to 1 000) °C 0.29°C
(1000to 1372) °C 0.45°C
Type N
(-200 to -100) °C 0.45°C
(-100 to -25) °C 0.25°C
(-25t0 120) °C 0.22°C
(120 to 410) °C 0.2°C
(410 to 1 300) °C 0.31°C
. S Type R
Tﬁgiﬁggghglf Ilarc?itég?o(r)sf 1 (0 to 250) °C 0.65 °C Multiproduct Calibrator
(250 to 400) °C 0.4 °C
(400 to 1 000) °C 0.37°C
(1000to 1767) °C 0.45°C
Type S
(0to 250) °C 0.53°C
(250 to 1 000) °C 0.41°C
(1 000 to 1 400) °C 0.42 °C
(1400to01767) °C 0.52 °C
Type T
(-250 to -150) °C 0.71°C
(-150 to 0) °C 0.27 °C
(0to 120) °C 0.18°C
(120 to 400) °C 0.16 °C
Cu427,10Q
(-100 to 260) °C 0.3°C
Pt 385, 100 Q
(-200to 0) °C 0.08 °C
(0 to 100) °C 0.08 °C
. L (100 to 400) °C 0.14 °C
Electrlcall qullb{atloln of RTD (400 to 630) °C 0.18°C Multiproduct Calibrator
naicators (630 to 800) °C 0.25°C
Pt 3926, 100 Q
(-200to 0) °C 0.05°C
(0to 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

Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

Pt 3916, 100 Q

(-200 to -190) °C 0.25°C
(-190to 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 Multioroduct Calibrator
Indicators * (-200 to 100) °C 0.05°C P

(100 to 260) °C 0.06 °C
(260 to 600) °C 0.09 °C
(600 to 630) °C 0.11°C

Pt 385,1k Q
(-200t0 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 uVpp to ImVpp

1 mVppto5Vpp

2.5 % of reading

0.13 % of reading

Active Head and
Multimeter

Oscilloscopes *
Horizontal Deflection

Vertical Deflection

180.10 ps to 55.00 s

1 mVpp to 200 Vpp

0.4 parts in 10 s

0.05 % of reading

Oscilloscope Calibrator,
Active Head and
Multimeter

Oscilloscopes *

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

2.4 % of reading
3 % of reading
4.1 % of reading

Oscilloscope Calibrator,
Active Head and RF Power

Bandwidth (310 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

Referenced to 1 mW

(9 to 300) kHz 1%
300 kHz to 50 MHz 0.94 %
50 MHz to 5 GHz 0.55%
(5 to 10) GHz 0.57 %
(10 to 18) GHz e % Coaxial Thermistor and
RF Power Sensors Calibration (18 to 26.5) GHz 1.6 % Thermocounle Power
Factors 15 (26 to 27) GHz 1.9% Sens'grs
(27 to 30) GHz 2.0 %
(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 %
Tuned RI\F/IE;Verr ,lReIatlve (-30 tog L2l o Spectrum Analyzer
150 kHz to 26.5 GHz (-30 to -130) dB 0.28 dB
RF Power Absolute Measure * (-70 to -30) dBm 0.64 dB Pov;er Meter q;hl\/éeasurlng
100 kHz to 50 GHz (-30 to 20) dBm 0.22 dB eCe'V‘;L‘évgor ower
(-127 to 13) dBm
10 kHz to 20 MHz 1.2dB
(-110 to 10) dBm
RF Power Generate ! 20 MHz to 2 GHz 1.2dB Signal Generator
(2 to 20) GHz 1.3dB
(20 to 40) GHz 1.9dB
(40 to 50) GHz 2.8dB

Amplitude Modulation
Measure 1
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: (5t0 99) %

Rate: 10 MHz to 1.3 GHz
Depth: (5t0 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: (5t0 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

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

0.3 % Modulation

0.3 % Modulation

0.4 % Modulation

Measuring Receiver

(3t0 26.5) GHz Depth: (20 to 99) % 0.3 % Modulation
Rate: 50 Hz to 100 kHz

(310 26.5) GHz Depth: (5 to 20) % 0.6 % Modulation

Residuals EM 150 kHz to 3 GHz 1.5 Hz
L (3t0 6.6) GHz 1.9 Hz ) .
Bandwidth: Measuring Receiver

50 Hz to 3 kHz (rms) (6.6 to 13.2) GHz 2.7 Hz
(13.2 to 26.5) GHz 3.8 Hz

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 t0 26.5 GHz

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

0.17 % Depth

Measuring Receiver

Amplitude Modulation
Flatness ?
10 MHz t0 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 1 (rms)

150 kHz to 26.5 GHz

0.17 % of reading

Measuring Receiver

\\\\\\\“‘”I‘I/,//’
| é N
Version 048  Issued: February 08, 2024 www.anab.org ANMAB JacmRA

ANSI National Accreditation Board VAR

Page 106 of 840


http://anab.org/

Electrical - RF/Microwave

¢

ANAB

ANSI National Accreditation Board

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 t0 13.2) GHz

(13.2 t0 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 t0 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 t0 26.5) GHz

3.6 % of reading
4.7 % of reading

Measuring Receiver,
Power Sensor

Distortion — Measure
(50 to 500) kHz

(0t099.9) dB
20 Hz to 20 kHz
(20 to 100) kHz

1.3dB
2.4dB

Audio Analyzer

Phase Modulation Measure *

100 kHz to 6.6 GHz

(6.6 t0 13.2) GHz

(13.2 t0 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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Orange, CA

Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

AM Rejection Measure *

Rate: 50 Hz to 3 kHz

Deviation: > 50 % AM 0.004 Rad Measuring Receiver
100 kHz to 26.5 GHz at 1 kHz Rate
Phase Residuals ! —
Measure (rms) (0.1 t0 25 000) Rad 0.008 Rad Measuring Receiver

100 kHz to 26.5 GHz

Rate: 50 Hz to 3 kHz

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

Length — Dimensional Metro

logy

Orange, CA

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Methopl, and/or
Equipment
Upto6in (300 + 2.4L) pin
. 12 Upto12in (360 + 2.4L) pin
Calipers Up to 24 in (450 + 2.4L) pin Gage Blocks
Up to 48 in (510 + 2.4L) pin
Height Gages 12 (0.10to0 48) in (48 pin + 10L) pin Gage Blocks

External Threads, Pitch

Universal length

Diameter 2 . . measuring machine and
All English and Metric 60° (0.01t0 4)in (61 +1.2L) pin thread wires; three-wire
Threads method, gage blocks
Internal Threads 2 (0.1to 4)in (66 + 1.2L) in Universal length measuring
machine, gage blocks
Indicators *
Resolution
20pin (0.1t04)in 14 pin Gage blocks
50pin 30 pin
100pin 74 pin
Micrometers 2
Resolution .
100pin (0.1t0 48) in (66 + 10L) pin Gage blocks
50pin (32 + 10L) pin

Cylindrical Plug/Pin
Gages ?

(0.012 t0 2.00) in

(12+ 0.34L) pin

Universal Length
measuring machine, gage

blocks
Rigid Rules & Tape Measures Upto 72in 7 300 pin Gage blocks
vy,
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Length — Dimensional Metrology

Orange, CA

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) M(Ieztgltj)idp,riggior
Upto6in (2.1 +0.5L) pin Universal length measuring
2
Gage Blocks (6into 12)in (5.9 +1.6L) pin machine, gage blocks
- .o (0.020to 1) in (9 +0.8L) pin Universal length measuring
Cylindrical Rings (1to14)in (12 + 0.8L) pin machine, gage blocks
Inspection Gages ? Universal Length
“Riser Block” Measuring Machine,
“Angle Block” Upto24in (15 + 1.5L) pin Electric Comparator,
“Straight Edges” Upto40in (25 + 1.5L) pin Gauge Block, Granite
“Bar Parrallels” Surface Plate, Profile
“Fixtures” Projector, hand tools, In
Mass and Mass Related Orange, CA
. Reference Standard,
Parameter/Equipment Range SEaertainty 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
Analyzers

(0.01 to 500) Ibf-in
(50 to 500) Ibf-ft

0.005 1 % + 0.000 026 Ibf.in
0.005 2 % of reading

Standard Weights and
Torque Arm

POVA (Piston/Plunger ((%'%Ot%g)) “II 0062331u||
Operated VVolumetric H ' H
Apparatus) (20 to 50) pl 0.061 Gravimetric Method
Pipettes, Syringes, Dilutors (50 to 100) i 0.12 ul referenced to ASTM Class
’ Titrators, , (100 t0 200) pl 0.24 pl 1 Mass Standard and
Piston/DispIacemeht Burettes (2(805t$051%0r)n rl 01'529 “II Balances
(Burets), Dispensers, Liquid , | 2'4 “I
Handlers (1to5)m H
(5to 10) ml 12 n1
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Mass and Mass Related

Orange, CA

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
(0.1to 2) ml 0.29 % of reading
Volumetric Glassware (2to 25) ml 0.12 % of reading
Volumetric Apparatus, (25 to 50) ml 0.1 % of reading Gravimetric Method

Flasks, Burettes, Volumetric
Dispensers, Cylinders,
Graduated Cylinders,

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

0.08 % of reading
0.06 % of reading
0.04 % of reading

referenced to OIML Class
E1 Mass Standard and
Balances

Beakers, Vials, & Containers (500 to 1 000) ml 0.03 % of reading
(1 000 to 2 000) ml 0.03 % of reading
Up to 500 mg 4 ug
Upto 200¢g 0.07 mg
Upto1000g 0.8 mg Class E2 weights
13 Upto5000g 3.9mg
Scales and Balances Up to 20 kg 4mg
Up to 100 kg 19 mg
Up to 1 000 Ib 0.321b Class E2 weights
(1 to 500) mg 0.004 mg
(05t01) g 0.004 mg
(1to2)g 0.005 mg
(2to5) g 0.007 mg
(5t010) g 0.011 mg
Mass (10to 20) g 0.011 mg Double Substitution
(20to 50) g 0.024 mg using Class E2 Weights
(50to 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
(5to 50) kg 12 mg

Liquid Flow Measure
Flow Rate — Mass
DN15 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
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Mass and Mass Related Orange, CA

Reference Standard,
Method, and/or
Equipment

Expanded Uncertainty of

Parameter/Equipment Range Measurement (+/-)

Durometers
(Types A, B,E & O)
Indenter Dimensions

Length Upto 2.5 mm 0.001 6 mm

Partial Direct Verification
Durometer Calibrator,
Standard Gage Block Set

Spring Force Upto 85N 0.05N

(Types C, D, DO)

Indenter Dimensions Upto 2.5 mm 0.001 6 mm
Length
Spring Force Upto445N 0.26 N
Thermodynamic Orange, CA
. Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
Comparison to Platinum
1
Sozerzgpgitluei:sure (-200 to 660) °C 0.03°C Resistance Thermometers
Probe & Direct Measure
Humidity Measuring (10 to 95) %RH 0.59 %RH Humidity Chamber
Equipment
Time and Frequency Orange, CA
. Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
10 MHz 6 x 1012 Hz/Hz GPS Receiver
Erequency — Measure * 0.1 Hz to 225 MHz 2.3 x 10 Hz/Hz
quency 100 MHz to 5 GHz 2.3 x 10 Hz/Hz GPS Receiver. Counter
500 MHz to 26.5 GHz 1.4 x 10! Hz/Hz
0.01 Hz to 10 MHz 5.7 x 10 Hz/Hz GPS Receiver, Signal
Frequency — Generate * G i€
10 MHz to 50.0 GHz 1.1 x 10 Hz/Hz enerator
Photo Tachometer (0 to 100 000) rpm  |0.001 6 rpm + 0.000 17 % of reading|  Generator with lamp
Return to Site listing (top)  Go to Notes (bottom)
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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
Chemical Quantities Beaverton, OR
. Reference Standard
. Expanded Uncertainty of ’
Parameter/Equipment Range Measurement (+/-) Methopl, and/or
Equipment
10 uS/cm 0.56 pS/icm
100 pS/cm 2.3 uS/cm
. 1000 pS/cm 6.7 uS/cm Standard
1,4
Conductivity Meters 1413 pS/cm 8.1 uS/cm Conductivity Solutions
10 000 pS/cm 62 puS/cm
100 000 pS/cm 590 uS/cm
pH Meters 14 (4,7,10) pH 0.014 pH Standard pH Solutions
Electrical — DC/Low Frequency Beaverton, OR
. Reference Standard,
Parameter/Equipment Range S pertainty of Method, and/or

Measurement (+/-)

Equipment

(0 to 220) mV 8 uV/IV + 2 pv

220mVto 2.2V 5uVviv + 3 uv

1 (22t011) V 4 uVIV + 5 Vv

DC Voltage Generate (1110 22) V 4VIV + 8V

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

5uVv/V + 62 pv
7 UV/IV + 470 uV

Multiproduct Calibrator

1 10V 1.2 uyviv
DC \/F?)'(tjg‘i/gﬁjlirate 1.018 V 1.6 VIV DC Reference Standard

1.0V 1.6 UV/V

(0 to 100) mV 11 pVv/IiV + 6 pv

100mVto 1V 10 LV/V + 2 pV

(1to10) V 10 VIV + 2 pv Multimeter
DC Voltage Measure (10 to 100) V 12 pVIV +2 uv
(100 to 1 000) V 12 uvIVvV + 6 uv

(0.1 to 10) kV
(10 to 100) kV

0.35mV/V +0.58 VV
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

(0 to 220) pA
220 pAt0 2.2 mA
(2.2t0 22) mA
(22 to 220) mA
220 mAt0 2.2 A

40 HA/A + 6 nA
35 HA/A + 7 nA
35 HA/A + 40 nA
47 uAJIA + 0.7 pA
98 UA/A + 12 pA

Multiproduct Calibrator

(-11t0-0.1) A

DC Current Generate * (0110 11) A 1.7 mA/A Multiproduct Calibrator
(2to 20) A 0.15 % of reading + 1 mA Multiproduct Calibrator
11t016.5) A 4.9 mA/A + 58 mA . .
((16.5 to 113) A 12 MA/A + 59 MA Multiproduct Callbra'gor
(110 to 550) A 24 MAJA + 63 MA 5220A w/50 turn coil
1 pAto 100 nA 36 HA/A + 50 pA
100 nAto 1 pA 25 pA/A + 50 pA
(1 to 10) pA 25 JA/A +0.12 pA
(10 to 100) pA 25 yA/A + 1 nA .
1 (0.1to 1) mA 25 LAJA + 7 nA Multimeter
DC Current Measure (1 to 10) mA 25 WAJA + 68 nA
(10 to 100) mA 41 pA/A + 0.7 pA
100 mAto1 A 0.13 mA/A + 14 uA
(1 to 100) A 12 mA Multimeter with Current
Shunt
(1 to 10) MQ 0.03 % of reading

Resistance Generate *
Fixed Points

(10 to 100) MQ
100 MQ to 1 GQ

0.1 % of reading
0.2 % of reading

Standard Resistors

(1to 10) GQ 0.5 % of reading
10 GQto 1 TQ 1 % of reading

0Q 50 uQ
1Q 96 uQ

1.9Q 190 uQ

10Q 240 uQ

19Q 460 uQ

Resistance Generate * 100 Q 1.3 mQ . .
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

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
1 MQ 22 Q
Resistance Generate * 1.9 MO g . :
Fixed Points 10 MQ 440 Q Multiproduct Calibrator
19 MQ 1.1 kQ
100 MQ 11 kQ
(0 to 10) Q 18 pQY/Q + 68 pQ
(10 to 100) Q 15 pY/Q + 0.7 mQ
100 Q to 1 kQ 13 pY/Q + 0.7 mQ
(1 to 10) kQ 13 pQ/Q + 7 mQ

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

Multimeter

AC Voltage Generate *

(0.2t0 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

240 uVIV + 4 pv
90 pVv/IV + 4 v
80 uV/V + 4 pv
200 uV/V + 4 pv
500 uV/V + 5 pv
1.1 mVv/V + 10 pVv
1.4 mV/V + 20 pVv
2.7 mVIV + 20 pv

240 uVIV + 4 pv
90 uV/V + 4 pv
80 uVv/V + 4 v
200 uV/V + 4 pv
500 uV/V + 5 puv
1.1 mV/V + 10 pVv
1.4 mV/V + 20 uVv
2.7 mV/V + 20 uv

Multiproduct Calibrator
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Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

AC Voltage Generate *

(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 2.2 V)
(10 to 20) Hz
(20 to 40) Hz
40 Hz to 20 kHz
(20 to 50) kHz
(50 to 100) kHz
(100 to 300) kHz
(300 to 500) kHz
500 kHz to 1 MHz
(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 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
500 kHz to 1 MHz
(220 to 1 100) V
(15 to 50) Hz
50 Hz to 1 kHz

240 VIV + 12 v
90 uVv/V + 8 uv
80 uV/IV + 8 pv

210 pV/V + 10 pVv

460 pV/IV + 22 pv

0.9 mV/IV + 26 uVv

1.4 mV/V + 30 pv

2.7 mV/V + 48 pv

300 pV/V + 53 uv
100 pV/V + 23 uv
46 pV/IV + 9 uv
83 uVv/vV + 12 v
120 uVvI/IV + 33 uv
500 pV/V + 95 pv
1 mV/V + 240 pv
1.7 mV/V + 460 pVv

300 pV/V + 530 pv
100 pV/V + 180 pv
46 pVIV + 61 pv
83 uVIV + 120 uv
110 pV/V + 240 pv
390 pV/V + 790 pv
1mVIV+23mV
1.5mV/V + 3.6 mV

300 pVv/V + 5.3 mvV
100 pVv/V + 1.8 mV
52 uVv/IV + 0.7 mV
87 VIV + 1.1 mV
150 pv/IV + 3 mV
1 mVv/IV +16 mV
4.5 mVIV + 40 mV
8 mV/V + 80 mV

350 pVv/V + 16 mV
70 uV/IV + 3.5 mV

Multiproduct Calibrator

Version 048

Issued: February 08, 2024

www.anab.org

Page 115 of 840

SR
S 7%
d — z

ANSI National Accreditation Board VAR



http://anab.org/

¢

ANAB

ANSI Nati

onal Accreditation Board

Electrical — DC/Low Frequency

Beaverton, OR

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
(1to 10) mVv
(1 to 40) Hz 350 VIV + 7.7 pV
40 Hz to 1 kHz 240 pVIV + 7 pv
(1 to 20) kHz 350 pV/IV + 7 uVv

AC Voltage Measure *

(20 to 50) kHz
(50 to 100) kHz
(100 to 300) kHz
(10 to 100) mV
(1to40) 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
(1to 2) MHz
100 mV to 10 V
(1to 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 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
(1to40) Hz
40 Hz to 1 kHz
(1 to 20) kHz
(20 to 50) kHz
(50 to 100) kHz

1.2mVIV +7puv
58 mV/V + 7 pv
46 mV/IV + 7.3 pVv

88 UVIV + 4.6 pv
88 uV/IV + 2.3 pv
170 pVIV + 2.3 pv
350 pVv/V + 2.3 uv
920 uV/IV + 2.3 uv
3.5mV/IV + 12 pv
12 mVIV + 12 pv
18 mVIV + 12 pv

88 uV/V + 460 pVv
88 uVIV + 230 uv
160 pV/V + 230 pv
350 pV/V + 230 pv
920 puV/V + 230 pVv
3.5mV/V+12mV
12mVIV +1.2mV
18 mV/V +1.2mV

230 uV/IV + 4.6 mV
230 uV/V + 2.3 mV
230 pV/IV + 2.3 mV
410 pv/V + 2.3 mV
1.4mV/IV +23mV
4.6 mVIV + 12 mV
18 mV/V + 12 mV

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

Multimeter in synchronous
sub-sampled mode
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
Upto 1kV
(50 to 60) Hz 1.2 mV/V + 0.9V
100 Hz 12mVvivV+1V
AC Voltage Measure * (110 10) k‘tt/)o Hz 4.7l + 062V High Voltage Meter
(50 to 60) Hz 1.2mV/V +0.58 V

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

1.2mV/IV+09V

AC Current Generate *

(10 to 220) pA
(10 to 20) Hz
(20 to 40) Hz
40 Hz to 1 kHz
(1to 5) kHz
(5 to 10) kHz
220 pAt0 2.2 mA
(10 to 20) Hz
(20 to 40) Hz
40 Hz to 1 kHz
(1to5) kHz
(5 to 10) kHz
(2.2t0 22) mA
(10 to 20) Hz
(20 to 40) Hz
40 Hz to 1 kHz
(1to5) kHz
(510 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
220mAto 2.2 A
20 Hz to 1 kHz

250 HA/A + 16 nA
160 pA/A + 10 nA
120 pA/A + 8 nA
280 HA/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 mAJ/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 A
160 pA/A + 4 pA
120 pA/A + 3 pA
200 pA/A + 4 pA
1.1 mA/A + 10 pA

260 PA/A + 35 A

Multiproduct Calibrator

(1to5) kHz 450 pA/A + 80 PA
(5 to 10) kHz 7 mA/A + 160 pA
(2.21020.5) A Transconductance
AC Current Generate * 50 Hz to 1 kHz 0.051 % of reading + 1 mA Amolifier
(1 to 5) kHz 0.05 % of reading + 5.8 mA P
Version 048 | F 08, 2024 . .org ;
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
(11 to 1000) A
45 to 65) Hz 13mA/A+0.13 A Multiproduct Calibrator
AC Current Generate * ((65 0 503) Hz 42 MAJA +0.15 A /B0 turm coil
500 Hz to 1 kHz 233 mA/A +0.18 A
(0 to 100) pA
(10 to 20) Hz 4.6 MAJ/A + 0.035 A

AC Current Measure *

(20 to 45) Hz
(45 to 100) Hz
100 Hz to 5 kHz
100 pAto 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
(1to 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
100 mAtol 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

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

4.6 mA/A + 2.3 pA
1.7 mA/A + 2.3 HA
0.7 mA/A + 2.3 HA
0.4 mA/A + 2.3 pA
0.7 mA/A + 2.3 HA
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 mMA/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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. Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
AC Current Measure! (0'0014?'_'13%';‘ KHz 32 mA Shunt with Multimeter
(0.19t0 0.5) nF 3.9 mF/F + 7.8 pF
(0.5t0 1.1) nF 3.9 mF/F + 7.8 pF
(1.1t0 3.3) nF 3.9 mF/F + 7.8 pF
(3.3to 11) nF 3.9 mF/F + 7.8 pF
(11to 33) nF 1.9 mF/F + 78 pF
(33t0 110) nF 1.9 mF/F + 78 pF
Capacitance — Source * (110 to 330) nF 1.9 mF/F + 233 pF . .
50 Hz to 1 kHz (0.33t0 1.1) uF 1.9 MF/F +0.78 nF Multiproduct Calibrator
(1.1t0 3.3) uF 2.7 mF/F+23nF
(3.3t0 11) pF 2.7 mF/F + 7.8 nF
(11 to 33) uF 3.1 mF/F + 23 nF
(33to 110) pF 3.9 mF/F + 78 nF
(110 to 330) pF 5.4 mF/F + 233 nF
(0.33t0 1.1) mF 7.8 MF/F + 0.26 pF
Type E
(-250 to -100) °C 0.4 °C
(-100 to -25) °C 0.17°C
(-25to 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
(-30to 150) °C 0.16 °C
Electrical Calibration of (150 to 760) °C 0.18°C . .
Thermocouple Indicators * (760 to 1 200) °C 0.21°C Multiproduct Calibrator
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
(1000to1372)°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
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Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
Type N
(-200 to -100) °C 0.33°C
(-100 to -25) °C 0.21°C
(-25t0 120) °C 0.19°C
(120 to 410) °C 0.18 °C
(410to 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
(1000to1767)°C 0.33°C
Type B
(600 to 800) °C 0.50 °C
(800 to 1 000) °C 0.38 °C
(1 000to 1550) °C 0.34 °C
(1550t0 1820) °C 0.37°C
. . Type C
TE:aer(r:r:r(;ggluglael Il?wr:;[ég?o?;c 1 (0 to 150) °C 0.34 °C Multiproduct Calibrator
(150 to 650) °C 0.29°C
(650 to 1 000) °C 0.35°C
(1 000to 1800) °C 0.57 °C
(1800to02316) °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
(1400to 1767) °C 0.37°C
Type T
(-250 to -150) °C 05°C
(-150to 0) °C 0.22°C
(0to 120) °C 0.17 °C
(120 to 400) °C 0.16 °C
Type U
(-200to 0) °C 0.45°C
(0 to 600) °C 0.24 °C
Cu427,10 Q
(-100 to 260) °C 0.23°C
Electrical Calibration of RTD [PtNi 385, 120 Q (Ni120) . )
Indicators * (-80 10 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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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
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
(-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
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
(-80to 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

Electrlcallr(]idail(;l;{g:lsoln of RTD o 385(6?(1)('3 630) °C 0.085 °C Multiproduct Calibrator

(-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

Magnetic Flux Density —
Measure

(790 to 18 300) G

0.024 % of reading

Gauss Meter

Oscilloscopes *
Level Sine Amp
50 kHz ref.

Level Sine Flatness
relative to 50 kHz reference

5mVppto 5 Vpp

5mVto55V
50 kHz to 100 MHz
(100 to 300) MHz
(300 to 600) MHz

2 % of reading + 300 pV

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

Square Wave . .
1 MQ, 100 Hz 1mVto+130V 0.1 % of reading + 40 pV Multiproduct Calibrator
50 Q, 1 kHz +1mVto 6.6V 0.25 % of reading + 40 pVv
Time Marker Output? 2 ns to 20 ms (25 + 1 000t) parts in 10°
Into 50 Q 50mstoS5s 25 parts in 10°of reading
Pulse Rise Time
0.5V, 1V, 10 MHz 100 ps
1V, 1 MHz 100 ps
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) MeEtgl(J)idp,riggior
RF Absolute Power —
Measure *
9 kHz to 6 GHz 0.19dB
(6 to 14) GHz 0.23dB .
(%4t;°2%8%)GGH|jZ (-70 to 44) dBm = ° QS!VeTCe“r”eéirWZf Sensors
' ; Spectrum Analyzer
(26.5t0 33) GHz 0.37dB
(33 to 40) GHz 0.37 dB
(40 to 45) GHz 0.53dB
(45 to 50) GHz 0.54 dB
RF Tuned Power - Measure *
100 kHz to 2.6 GHz 0.2dB
(2.6 to 6) GHz ) 0.27 dB Measuring Receiver, Power
(6 t0 10) GHz (-117 GRS 0.28 dB Sensor
(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 t0 26.5) GHz
(Rate: 50 Hz to 100 kHz)
Flatness
10 MHz to 3 GHz
(Rate: 90 Hz to 10 kHz)

(30 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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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)

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 t0 26.5) GHz 49 Hz
Frequency Modulation —
Measure *
Residual AM Measuring Receiver
100 kHz to 6.6 GHz (50 Hz to 3 KHz BW) 1.9 Hz
(6.6 t0 13.2) GHz 3.7Hz
(13.2 to 26.5) GHz 7.4 Hz
Phase Modulation —
Measure *
PM Deviation Accuracy Deviations: > 0.7 rad 1.3 % of reading
100 kHz to 6.6 GHz Deviations: > 0.3 rad 3.7 % of reading

(6.6 t0 13.2) GHz

Deviations: > 0.7 rad
Deviations: > 0.3 rad

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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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, 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 t0 26.5) GHz
Distortion — Measure
20 Hz to 20 kHz 80 kHz BW: -80 dB 0.15dB Audio Analvzer
20 Hz to 50 kHz 500 kHz BW: -70 dB 0.17 dB y
(50 to 100) kHz 500 kHz BW: -65 dB 0.17 dB
Harmonic Measurements ! 30 Hz to 50 GHz 1dB Spectrum Analyzer

Length — Dimensional Metrology

Beaverton, OR

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Methopl, and/or
Equipment
Calipers 12 Upto48in (290 + 8.8L) pin Gage Blocks
Height Gages 12 Upto 48in (29 + 2.3L) pin Gage Blocks
icomets . Getar | oo ovia
Micrometer Standards / Up to 10in (23 + 1L) pin Supermicrometer, Gage

Setting Rod ?

blocks

Indicators 12
Dial Gauge,
Dial Test Indicator, LVDTs

(0.000 1 to 4) in

(2.6 +2.8L) pin

Gage Block, Comparator
Stand, LMS

Length Measuring Systems 2
(Lab Master, Length
Measuring Machine, Block
Comparator, etc.)
Linearity

Force

Upto4in
Up to 48 ozf

(2.3 +1L) pin
0.12 % of reading + 0.015 ozf

Standard Gage Blocks
Standard Load Cell

Thread Plug Gages
Major Diameter
Simple Pitch Diameter

(0.04to 10) in
(0.04to 10) in

(25 + 1.3L) pin
(59 + 2.3L) pin

Supermicrometer, Gage
blocks, Master Plug,
Thread Measuring Wires

Cylindrical Plug/Pin

Supermicrometer, gage

Upto4in 25 pin
Gages ? P H blocks
d o,
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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

Universal Measuring

Minor Diameter (0.1to 6) in (60 + 2.8L) pin .
Simple Pitch Diameter (0.1to0 6) in (64 +4L) pin Machine, Gage blocks,
Rigid Rules & Tape Measures Upto 72in 0.007 3in Gage blocks
Optical Comparators / Vision
Systems and Measuring Up to 12 in . Glass scales and gage
Microscope 2 P 200 pin blocks
X, Y, Z Axis
Surface Plates *
Local Area Flatness Only Up to 0.001 in 19 pin Repeat-0-Meter
(Repeat Reading)
3 2 0.01to6in (4.6 + 0.5L) pin Gage block, Gage Block
Gage Block — Length (6t0 12) in (5.2 + 1.5L) pin Comparato
Mass and Mass Related Beaverton, OR
. Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range Method, and/or
Measurement (+/-)

Equipment

Pressure *

(-14.5to 0) psi
(0 to 100) psi
(100 to 1 000) psi
(1000 to 10 000) psi

0.065 % of Reading + 0.000 1 psi
0.034 % of Reading + 0.000 1 psi

0.034 % of Reading
0.057 % of Reading

Fluke pressure
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

; {///__\\\\\\3
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Beaverton, OR

Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range X Y Method, and/or
Measurement (+/-) .
Equipment
(1 to 500) mg 4 ug
500mgtolg 4 ug
(1t02)g 9 ug
(2to5) g 13 ug
(5t010) g 16 pg
(10to 20) g 21 ug
Mass (20t0 50) g 49 ug Standard Weight and
(50 to 100) g 75 ug Electronic Balance
(100 to 200) g 140 pg
(200 to 500) g 180 pg
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 t0 20) g 20 ug
(20 t0 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 (2010 100) kg 19 mg
(Platform & Spring) Uptollb 0.000 12 Ib
(1to2) Ib 0.000 14 1b
(2to5) Ib 0.000 27 Ib
((150t?ol50()))l:3b 06900002977|Lb Verification with weights
(50 to 100) Ib 0.011b
(100 to 200) Ib 0.014 1b
(200 to 300) Ib 0.018 Ib
Photometry and Radiometry Beaverton, OR
. Reference Standard,
Parameter/Equipment Range B ided Uncertainty of Method, and/or
Measurement (+/-) .
Equipment
Optical Power — Measure (1310(’_%3?)&12)1”0? dBm 0.16 dB Optical Power Sensor
Optical Power Sensor,
Optical Power — Source (1310(’_é85t2)1n0r;] dBm 0.16 dB Attenuator and Laser
' Source
7,
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Beaverton, OR

Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

Temperature ! (-200 to 660) °C 0.04°C Thermometer, PRT
Humidity — Measuring 0 b Humidity Chamber,
Equipment 1 (10 to 90) %RH R Humidity Indicator
Time and Frequency Beaverton, OR
. Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range Measurement (+/-) Method, and/or
Equipment
Frequency - Source * 10 MHz 6.2 x 102 Hz/Hz GPS Receiver

Frequency - Source *

0.01 Hz to 40 GHz

6.3 x 102 Hz/Hz

GPS Receiver, Signal
Generator

Frequency — Measure *

1 Hz to 26.5 GHz

6.3 x 10-10 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)
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Services performed at satellite laboratory

Micro Precision Calibration, Inc.
0831 S 51 Street, Suite C-108
Phoenix, AZ 85044

Norma Vazquez

530-268-1860

norma.vazquez@microprecision.com

CALIBRATION

Phoenix, AZ

Reference Standard,

Parameter/Equipment Range PRy ncertainty of Method, and/or
Measurement (+/-) )
Equipment

100 pS/cm 2.3 uS/cm -

Conductivity Meters 18 1 000 pS/cm 6.7 uS/cm Standagcci)l(liggﬁlsjctlwty
10 000 pS/cm 62 puS/cm
pH Meters 18 (4,7, 10) pH 0.012 pH Standard pH Solutions
Electrical - DC/Low Frequency Phoenix, AZ
. Reference Standard,
Parameter/Equipment Range SaEEEecertainty of

Measurement (+/-)

Method, and/or

Equipment
(0 to 220) mV 75 uVIV + 0.4 pv
220 mV t0 2.2 V 5uV/V +0.7 pV
DC Voltage — Source * ((2112 ttg 2121))\\// 3§5I1l1<£></++2‘-16ul</V Multi-Function Calibrator
(22 t0 220) V 5 uV/V + 40 pV
(220 to 1 100) V. 6.5 UV/V + 0.4 mV
(0 to 100) mV

DC Voltage — Measure *

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

6 uV/V +0.31 pv
4 VIV +0.31 pVv
4pVvIV +0.51 pv
6 uV/V + 30 pv

Multimeter

(22 to 220) mA
220 mMAto 2.2 A

6 UV/V + 100 pv
DC Voltage — Measure ! (1 to 10) kV 0.31 mV/V + 0.065 V .
High Voltage (10 to 70) KV 0.44 MV/V + 0.2 V High Voltage Meter
(0 to 220) pA 40 pA/A + 6 nA
220 pAto 2.2 mA 35 HA/A + 7 nA
DC Current — Source ! (2.2t0 22) mA 35 HA/A + 40 nA Multi-Function Calibrator

45 pA/A + 0.7 pA
80 HA/A + 12 pA

DC Current — Source *

(2.2t0 11) A

0.36 mA/A + 0.48 mA

Multi-Function Calibrator

with Amplifier
Version 048 Issued: February 08, 2024 www.anab.org ANAB Jlac=NRA
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Phoenix, AZ

Expanded Uncertainty of

Reference Standard,

Resistance — Source *

(0.33 to 1.1) kQ
(1.1 to 3.3) kQ
(3.3t0 11) kQ
(11 to 33) kQ
(33 to 110) kQ
(110 to 330) kQ

330 kQ to 1.1 MQ
(1.1t0 3.3) MQ
(3.3t0 11) MQ
(11 to 33) MQ
(33 to 110) MQ

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
DC Current — Source * (11to 20.5) A 775 HAJA + 590 pA Multi-Product Calibrator
(10to 16.5) A 2.8 mA/A +3.0mA . . .
DC Current — Source * (16.5to 150) A 2.8 mA/A + 25 mA Mum'.';t:ns%'fn Cglll_)lrator
(150 to 1 025) A 3 mAJA + 90 mA Wl urh ~-o
(0 to 100) nA 30 HA/A + 40 pA
100 nAto 1 pA 20 HA/A + 40 pA
(1to 10) pA 20 yA/A +0.10 nA
DC Current — Measure * ((1091t(?[ olgg)m% Zgoumiofn%‘ Multimeter
(1to 10) mA 20 pyA/A + 50 nA
(10 to 100) mA 35 HA/A + 0.5 pA
100mAtolA 0.11 mA/A + 10 pA
DC Current — Measure * ((200'9[:; 2002003)': 29 n?}f/;\n'i‘/ﬁ mA Multimeter with Shunt
(0to11) Q 31 uY/Q +0.78 mQ
(11t033)Q 23 uQ/Q + 1.2 mQ
(33t0 110) Q 22 pY/Q + 1.2 mQ
(110 to 330) Q 22 uY/Q + 1.6 mQ

22 pQ/Q + 1.7 mQ
22 uQ/Q+ 16 mQ
22 uQ/Q + 17 mQ
22 pQ/Q+0.16 Q
22 pQy/Q+0.17 Q
25 nQ/Q+1.6 Q
25 nQ/Q+1.7Q
47 uQ/Q+23 Q
0.1 mQ/Q+39Q
0.2 mQ/Q + 1.9kQ
0.39 mQ/Q + 2.3 kQ

Multi-Product Calibrator

(110 to 330) MQ 2.3 mQ/Q + 78 kQ
(330 to 1 110) MQ 12 mQ/Q + 0.39 MQ
00 40 pQ
_ 10 95 uQ
_ 1
Resus}&rg;e POiSr:)tL;rce 1.9Q 0.18 mQ Multi-Function Calibrator
10 Q 0.23 mQ
19 Q 0.44 mQ
SN2
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Electrical — DC/Low Frequency

Phoenix, AZ

Expanded Uncertainty of

Reference Standard,

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

Parameter/Equipment Range Measurement (+/-) Metho_d, 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 kQ U . . .
Fixed Points 100 kQ 1.1Q 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 to 10) Q 15 pQ/Q + 50 pQ
(10 to 100) Q 12 pQ/Q + 0.5 mQ
100 Q to 1 kQ 10 pQ/Q + 0.5 mQ
(1 to 10) kQ 10 pY/Q + 5 mQ
Resistance - Measure * (10 to 100) kQ 10 pQY/Q + 50 mQ Multimeter
100 kQ to 1 MQ 15 pQ/Q+2 Q

50 pQ/Q + 0.1 kQ
0.5 mQY/Q + 1 kQ
5 mQ/Q + 10 kQ

AC Voltage — Source *

Upto2.2mV
(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

0.24 mVIV + 4 nv
90 pV/IV + 4 pv
80 uV/IV + 4 pv
0.2 mV/V + 4 uv
0.5 mV/V +5 v

1.1 mV/V + 10 pVv

1.4 mV/V + 20 pVv

2.7 mVIV + 20 uv

0.24 mVIV + 4 pv
90 uVIV + 4 pv
80 uV/IV + 4 pv
0.2 mV/IV + 4 uv
0.5mV/V +5 v

1.1 mV/V + 10 pVv

1.4 mV/V + 20 pVv

Multi-Function Calibrator

500 kHz to 1 MHz 2.7mVIV + 20 uv
eV,
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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 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 22V
(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 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
500 kHz to 1 MHz
(220to 1 100) V
(15 to 50) Hz
50 Hz to 1 kHz

0.24 mVI/V + 12 uv
90 uVIV + 7 pVv
80 uVIV + 7 pVv
0.2mVIV + 7 pv

0.46 mV/V + 17 uv

0.9 mV/IV + 20 uv
1.4 mV/V + 25 pv
2.7 mV/IV + 45 pv

0.24 mV/V + 40 pv
90 uV/V + 15 pv
45 uVvIV + 8 uv
75 uV/IV + 10 pv

0.11 mV/V + 30 pVv

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

1.7 mV/V + 0.3 mV

0.24 mV/V + 400 pVv
90 uVv/V + 0.15 mV
45 uVvIVv + 50 pv
75 uV/V + 0.1 mV
0.1 mV/V+0.2mV
0.28 mV/V + 0.6 mV
1mVIV+2mV
1.5mV/V +32mV

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

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

Multi-Function Calibrator

Version 048
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Electrical — DC/Low Frequency

Phoenix, AZ

Expanded Uncertainty of

Reference Standard,

AC Voltage - Measure *

(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 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
(1to40) Hz
40 Hz to 1 kHz
(1 to 20) kHz
(20 to 50) kHz
(50 to 100) kHz

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

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

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

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
(0 to 10) mV
(1to 40) Hz 0.3 mV/V + 3 pv
40 Hz to 1 kHz 0.2mV/V + 1.1 pVv
(1 to 20) kHz 0.3mVIV + 1.1 pv
(20 to 50) kHz 1mV/V+1.1puVv
(50 to 100) kHz 5mV/V + 1.1 Vv
(100 to 300) kHz 40 mV/V + 2.0 pv
(10 to 100) mV
(1to 40) Hz 70 uV/V + 4 pVv
40 Hz to 1 kHz 70 uVIV + 2 pv
(1 to 20) kHz 0.14 mVIV + 2 pv
(20 to 50) kHz 0.3 mV/V + 2 pv
(50 to 100) kHz 0.8 mV/V + 2 pv
(100 to 300) kHz 3mV/V + 10 uv
300 kHz to 1 MHz 10 mV/V + 10 pv
(1to2) MHz 15 mV/IV + 10 pv
100 mV to 10 V
(1to 40) Hz 70 uV/V + 0.4 mV
40 Hz to 1 kHz 70 uVIV + 0.2 mV
0.14 mV/V + 0.2 mV Multimeter

AC Voltage — Measure *

(1to 70) kv

High Voltage Meter

High Voltage (50 to 60) Hz 1mV/V+0.7V
SN
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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) pA
(10 to 20) Hz
(20 to 40) Hz
40 Hz to 1 kHz
(1to5) kHz
(5 to 10) kHz
(0.22t0 2.2) mA
(10 to 20) Hz
(20 to 40) Hz
40 Hz to 1 kHz
(1to5) kHz
(5 to 10) kHz
(2.2t0 22) mA

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 MAJA + 110 nA
1.1 MA/A + 0.65 pA

Multi-Function Calibrator

AC Current - Source !

(10 to 20) Hz 0.25 mAJ/A + 400 nA

(20 to 40) Hz 0.16 mA/A + 350 nA
40 Hz to 1 kHz 0.12 mA/A + 350 nA

(1to 5) kHz 0.2 mA/A + 550 nA

(5 to 10) kHz 1.1 mA/A +5 pA

(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 pA

(1 to 5) kHz
(510 10) kHz
(0.22t02.2) A

0.2 mA/A + 3.5 pA
1.1 mA/A + 10 pA

Multi-Function Calibrator

20 Hz to 1 kHz 0.26 mA/A + 35 pA
(1to5) kHz 0.45 mAJA + 80 A
(5o 10) kHz 7 mA/A + 0.16 mA
(22t011) A
AC Current - Source 40 Hz to 1 kHz 0.46 mA/A + 170 pA Multi-Function_ C_:alibrator
(1to5) kHz 0.95 mA/A + 380 pA w/Amplifier

(5 to 10) kHz

3.6 MA/A + 0.75 mA

AC Current - Source !

(10to 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

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

Multi-Product Calibrator
w/50-turn coil

(65 to 440) Hz 8SmA/A+0.1A
Xy,
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Electrical — DC/Low Frequency

Phoenix, AZ

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, 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
(45to 100) Hz 0.6 mA/A + 0.03 pA
100 Hz to 5 kHz 0.6 mA/A + 0.03 pA
100 pAto 1 mA
(10 to 20) Hz 4 mA/A +0.2 pA
(20 to 45) Hz 1.5 mA/A +0.2 A
(45 to 100) Hz 0.6 mA/A +0.2 pA
100 Hz to 5 kHz 0.31 mA/A + 0.2 A
(5 to 20) kHz 0.6 mMA/A +0.2 pA
(20 to 50) kHz 4 mA/A + 0.4 pA
(50 to 100) kHz 5.5 mA/A + 1.5 pA
(1to 10) mA
(10 to 20) Hz 4 mA/A + 2 pA
(20 to 45) Hz 1.5 mA/A + 2 yA
(45 to 100) Hz 0.6 mA/A + 2 pA
1 100 Hz to 5 kHz 0.31 mA/A + 2 uA .
AC Current - Measure (5 t0 20) KHz 0.6 MAA + 2 JA Multimeter
(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 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 0.31 mA/A + 20 uA
(5 to 20) kHz 0.6 mA/A + 20 pA
(20 to 50) kHz 4 mA/A + 40 pA

(50 to 100) kHz
100 mAtol 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

55 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+0.2mA

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

AC Current - Measure !

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

(0.19t0 0.4) nF
(0.4t01.1) nF
(1.1t0 3.3) nF
(3.3t0 11) nF
(11to 33) nF
(33 to 110) nF
(110 to 330) nF
(0.33t0 1.1) pF
(1.1t0 3.3) uF
(3.3to 11) uF
(11 to 33) uF
(33 to 110) 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 + 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

(110 to 330) pF 3.5 mF/F + 233 nF
(0.33t0 1.1) mF 3.5 mF/F +0.78 uF
(1.1t0 3.3) mF 3.5 mF/F + 2.3 pyF
(3.3t0 11) mF 3.5 mF/F + 7.8 uF
(11 to 33) mF 5.8 mF/F + 23 uF
(33 to 110) mF 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

. (1to 10 mH) 23 mH/H

Inductance — Source 10 to 100) mH 12 mH/H
100 Hz to 1 kHz ( (0.1t 1; H 7 mH/H Standard Decade Inductors

(L1to10)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 * (1 000to 1550) °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 Method, and/or
Measurement (+/-) :
Equipment
Type C
(0to 150) °C 0.26 °C
(150 to 650) °C 0.23°C
(650 to 1 000) °C 0.27 °C
(1 000 to 1 800) °C 04°C
(1800to 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
TypeJ
(-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
(1000to1372) °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
(410to 1 300) °C 0.24°C
Type R
(0to 250) °C 0.46 °C
(250 to 400 °C 0.29°C
(400 to 1 000) °C 0.28 °C
(1000to 1767) °C 0.33°C
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Electrical — DC/Low Frequency Phoenix, AZ
. Reference Standard,
Parameter/Equipment Range EXp&Zg:}Srg:éz??ﬂt)y of Method, 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
(1400to01767)°C 0.37 °C
Electrical Calibration of |Type T
Thermocouple Indicators and (-250 to -150) °C 05°C Multi-Product Calibrator
Calibrators * (-150 to 0) °C 0.22°C
(0to 120) °C 0.17 °C
(120 to 400) °C 0.16 °C
Type U
(-200to 0) °C 0.45 °C
(0 to 600) °C 0.24 °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
Pt 385, 100 Q
(-200 to -80) °C 0.039 °C
(-80t0 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 Calibration of RTD (800 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
(-80t0 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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Electrical — DC/Low Frequency

Phoenix, AZ

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
Pt 385, 200 Q
(-200 to -80) °C 0.031 °C
(-80to 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
. L (100 to 260) °C 0.047 °C
Electrlcallr%a;!:{c?:;oln of RTD (260 to 300) °C 0.062 °C Multi-Product Calibrator
(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
Cu427,10 Q
(-100 to 260) °C 0.23 °C

Oscilloscopeses *
Amplitude Square Wave
Signal

50 Q, 10 Hz to 10 kHz 1mVto 6.6V 0.29 % of reading + 46 pVvV
1 MQ, 10 Hz to 10 kHz 1mVtol30V 0.12 % of reading + 46 pV
Amplitude Sine Wave Signal Multi-Product Calibrator
For Bandwidth Calibration,
Into 50 ohms
50 kHz 5mVto55V 2.3 % of reading + 0.35 mV
50 kHz to 100 MHz 5mVto55V 4 % of reading + 0.35 mV
(100 to 300) MHz 5mVto55V 4.6 % of reading + 0.35 mV
(300 to 600) MHz 5mVto55V 6.9 % of reading + 0.35 mV
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Electrical — DC/Low Frequency

Phoenix, AZ

Expanded Uncertainty of

Parameter/Equipment Range Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

Oscilloscopes *
Rise Time Source

1 kHz to 10 MHz Up to 300 ps 37 ps
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 us/s
Time Mark Output? 2 nsto 20 ms 2.9 ps/s
Into 50 ohms 50msto5s (25 + 1 000t) parts in 10°

Electrical — RF/Microwave

Phoenix, AZ

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Method, and/or
Equipment
RF Tuned Power — Measure *
100 kHz to 2.6 GHz 0.2dB

(2.6 to 6) GHz : 0.27 dB Measuring Receiver and
(6 to 10) GHz (-117 1l 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 0.19dB Sensors
(6 to 14) GHz 0.23dB

(14 to 18) GHz i 0.26 dB

(18 to 26.5) GHz (-70t0 44) dBm 0.3dB

(26.5 to 33) GHz 0.37dB
3310 40) GHz 0.37dB

(
40 to 45) GHz 0.53dB

(

(45 to 50) GHz 0.54 dB
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Phoenix, AZ

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, 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
Measuring Receiver, Power
(310 26.5) GHz Depth: (20 to 99) % 1.8 % of reading Sensor
(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
(3t0 26.5) GHz
(Rate: 90 Hz to 10 kHz) Depth: (5 to 99) % 0.49 % of reading

Amplitude Modulation —
Measure *
FM Rejection (50 Hz to 3 kHz
BW)

Depths: <50 %

250 kHz to 10 MHz Deviations: <5 kHz 0.17 % Depth
(Rate: 400 Hz or 1 kHz) Measuring Receiver, Power
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 (+/-) Metho_d, and/or
Equipment
Frequency Modulation —
Measure *
FM Deviation Accuracy
250 kHz to 26.5 GHz Deviations:

(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
(13.2to 26.5) GHz

Residual AM
100 kHz to 6.6 GHz
(6.6 to 13.2) GHz
(13.2 t0 26.5) GHz

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
3.7Hz
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 t0 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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Phoenix, AZ

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
Calipers 12 Up to 48in (29 + 6.3L) pin Gage Blocks
Height Gages -2 (0to 48) in (28 + 1.8L) pin Gage Blocks
Micrometers 2 Gage Blocks, Optical Flat,
External, Internal, Depth, Upto48in (3.6 + 6.8L) pin Universal Length
Bore and Micrometer Head Measuring Machine
. . . Universal Measuring
1,2
_ Indlcators_ (0to4)in (12 + 4.6L) pin Machine, Indicator Tester
Dial Gauge, Dial Test Gage Block, Comparator
Indicator, LVDTSs (010 4) in (2.6 + 2.5L) pin g » ~Omp

Stand

Plain Plug Gages, Pin Gages,
Thread Wires 12
(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)

(0.04t0 12) in

(13 +2.2L) pin

Universal Length
Measuring Machine,
Gage Blocks

Thread Plug Gages 2
(Cylindrical and Taper)
Simple Pitch Diameter

Major Diameter

(0.04t0 12) in

(44 + 2.6L) pin
(14 + 1.2L) pin

Universal Length
Measuring Machine,
Thread Measuring Wires,
Gage Blocks

Thread Ring Gages 2
(Cylindrical and Taper)
Simple Pitch Diameter

Minor Diameter

(0.112t0 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

(0to24)in

(3.3 +2L) pin

Gage Blocks

Thickness Gauge / Feeler
Gauge 12

(0.001to 1) in

(12 + 0.17L) pin

Universal Length
Measuring Machine,
Gage Blocks

Snap Gages 2
(External / Internal)

(0.001to 24) in

(12 + 1.6L) pin

Universal Length
Measuring Machine,
Gage Blocks

Spherical Diameter, Standard

(0.001 to 4) in

(10 + 1.2L) pin

Universal Length
Measuring Machine, Gage

Ball, Steel Ball?
) Block
d o,
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Phoenix, AZ

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
External Spline Gage 2 Universal Length
Measurement over Measuring Machine, Gage
two balls or pins (15 + 1.6L) pin Block, Thread Wires,
Major Diameter (0.1to 24) in (12 + 1.9L) pin Spherical Stylus Probes
Internal Spline Gage 2 Universal Length
Measurement between Measuring Machine, Gage
two balls or pins (15 + 2L) pin Block, Spherical Stylus
Minor Diameter (0.1to 24) in (11 + 2.2L) pin Probes
Surface Plates *
Local Area Flatness Only Up t0 0.030 in 15 pin Repeat-o-Meter
(Repeat Reading)
Mass and Mass Related Phoenix, AZ
. Reference Standard,
Parameter/Equipment Range s criainty of Method, and/or

Measurement (+/-)

Equipment

Pressure / Vacuum %2
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 t0 50) Ibf-in
(50 to 500) Ibf-in
(25 to 250) Ibf-ft

(100 to 1 000) Ibf-ft

0.59 % of reading + 0.036 Ibf-in
0.59 % of reading+ 0.36 Ibf-in
0.59 % of reading + 0.18 Ibf-ft
0.59 % of reading + 0.71 Ibf-ft

Torque Testers
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Phoenix, AZ

. Reference Standard,
Parameter/Equipment Range Expanded Uncertainty of Method, and/or
quip g ,
Measurement (+/-) Equipment
(1to5) 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
500mgtolg 0.016 mg .
Mass (Weights) 1to2)g 0.021 mg Stmggsr%\évn%%?;;nd
(2to5) g 0.026 mg
(5t010) g 0.032 mg
(10to 20) g 0.042 mg
(20t0 50) g 0.052 mg
(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
(0to 5) mg 0.003 1 mg
(5to 10) mg 0.004 1 mg
(10 to 20) mg 0.0051 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 0.013mg
Scales & Balances ** 500mgtolg 0.016 mg .
(Platform & Spring) 1to2)g 0.022 mg Standard Weight
(2to5) g 0.035 mg
(5t010) g 0.057 mg
(10to 20) g 0.1 mg
(20t0 50) g 0.24 mg
(50to0 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 %2 Up to 1 000 L/min 0.75 % of reading + 0.58R Standard Flow Sensors
Force and Load Cell 12 Up to 338 Ibf 0.006 2 % of reading + 0.58R Standard weights
(Compression and Tension) (0 to 100 000) Ibf 0.12 % of reading + 0.58R Load cell
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Photometry and Radiometry Phoenix, AZ

Reference Standard,

Parameter/Equipment Range EXpl\iggsgrg:]zzrtt?ﬂt)y of Method, and/or
Equipment
Fiber Optics Power — Ootical
Measure * (-90 to 3) dBm 0.15dB Calibrat?on Svstem
(800 to 1 700) nm y
Optlc'?/: Wavelfg gth - (700 to 1 650) nm 4.2 x 10°° of reading Wavelength Meter
easure -
Thermodynamic Phoenix, AZ
. Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range Measurement (+/-) Method, and/or
Equipment
Humidity — . .
Measure? and Source (10 to 95) %RH 1.3 %RH Humidity Indicator

Temperature Sources and
Generating Equipment !
(e.g. Ovens, Chambers, (-200 to 660) °C 0.001 % of reading + 0.045 °C Thermometer

Environmental Rooms, Dry-
Well Calibrators, etc.)

Thermometer,
Temperature —

Measuring Equipment (-200 to 660) °C 0.001 % of reading + 0.05 °C | Thermocouple, Dr_y—WeII,
Temperature Calibrator
Radiation (Infrared) (25 to 100) °C 0.4°C omege iE'ergf’Ody
Thermometers * (100 to 450) °C 1.3°C

€=0.95A1=(8t0 14) um

Time and Frequency

Phoenix, AZ
. Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
Frequency - Measure ! 1 mHz to 50 GHz 6.3 x 10°° Hz/Hz GPS Receiver, Counter
GPS Receiver, Signal
Frequency - Source 10 MHz 6.2 x 1012 Hz/Hz Generator, Spectrum
Analyzer
Frequency — Source 1 0.01 Hz to 50 GHz 6.3 x 102 Hz/Hz GPS Fggﬁé‘r’gtro rS'gna'
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

CALIBRATION
Acoustics and Vibration Round Rock, TX
. Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
Sound Pressure Level ! (7410 114) dB Sound Calibrator, Sound
(125 to 4 000) Hz 0.2dB Meter
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
Displacement (0 to 200) pm 0.69 % of reading + 0.004 7 um Vibration System
Accelerometers / Velocity | (0.04 to 1 000) pC/units 1 % of sensitivity
Sensors/Sensitivity (0.04 to 1 000) mV/units
10 Hz to 5 kHz
Chemical Quantities Round Rock, TX
: Reference Standard,
Parameter/Equipment Range B8 iy Uncertainty of Method, and/or
Measurement (+/-) )
Equipment
9.8 uS/cm 0.58 uS/icm
100 pS/cm 0.88 uS/icm
14 998 pS/cm 3.5 uS/cm Standard
Conductivity 1412 uS/icm 3.7 uS/cm Conductivity Solutions
9993 puS/cm 27 uS/cm
99 998 puS/cm 220 pS/cm
pH Indicators ** (4,7,10) pH 0.03 pH Standard pH Solutions
i : , 202 ) . 3
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Round Rock, TX

Expanded Uncertainty of

Reference Standard,

(22 to 220) V
220 V10 1.1 kV

Parameter/Equipment Range Measurement (+/-) MeEth;jériggior
DC Voltage — Source * 1.018Vv 1.3 uv DC Voltage Reference
Fixed Values 10V 6.6 UV Standard
(0 to 220) mV 7.5 uV/V +0.4 uv
220mVt0 2.2V 5uV/V +0.7 uV
- . (2.2t011) V 3.5 uV/V +2.6 uV . . _
DC Voltage — Source (1110 22) V 35 VIV +4 v Multi-Function Calibrator

5 uV/V +40 uv
6.5 uV/V+0.4 mV

DC Voltage! - Measure

(0 to 100) mV
100 mV to 1V
(1to 10) V
(10 to 100) V
100 Vto 1 kV

15 uV/IV + 3.0 v
14 uVIV + 0.3 pVv
15 pVv/V + 0.5 pv
15 uV/IV + 30 pv
27 uV/IV + 0.1 mV

Multimeter

DC Voltage — Measure *
High Voltage

(1to 10) KV
(10 to 20) kV
(20 to 70) KV

470 pVIV + 0.2V
460 pVv/V + 0.2V
480 uv/iV + 0.2 V

High Voltage Meter

DC Current — Source !

Up to 220 pA
220 pA 10 2.2 mA
(2.2t0 22) mA
(22 to 220) mA
220 mAto 2.2 A

41 pA/A + 7.2 nA
37 pA/A + 41 nA
45 pA/A +0.40 pA
53 nA/A +0.81 pA
89 LA/A + 12 LA

Multi-Function Calibrator

Up to 330 A
330 pA t0 3.3 mA
(3.3t0 33) mA
(33 to 330) mA

0.12 mA/A + 16 nA
78 UA/A + 40 nA
82 uA/A +0.43 pA
0.14 mA/A + 10 pA

Multi-Product Calibrator

330 mAto 3 A 0.16 mA/A + 32 pA
(3to11) A 0.39 mA/A + 0.26 mA
(11 t0 20.5) A 0.78 mA/A + 0.58 mA
((11605;[201(;550))? 22é8nr?£}/£ : 235?]'; Multi-Product Calibrator
(150 to 1 025) A 2.9 MA/A + 90 mA with w/50-tum Coil
Up to 100 pA 26 HAJ/A + 0.4 mA
100 A to 10 mA 25 A/A + 5 pA
DC Current — Measure * (10 to 100) mA 26 HAJA + 5 A Multimeter/Shunt
100 mAto1 A 157 pAJA + 10 pA
(1to 100) A 170 uAJA
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Parameter/Equipment

Range

Expanded Uncertainty of

Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

Resistance — Source *

(0to11) Q
(11t033) Q
(33 to 110) Q
(110 to 330) Q
330 Qto 1.1kQ
(1.1t0 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 t0 3.3) MQ
(3.3 0 11) MQ

31 p/Q +0.83 mQ
23 uQ/Q + 1.2 mQ
22 uQ/Q + 1.2 mQ
22 uQ/Q + 1.6 mQ
22 uQ/Q + 1.7 mQ
22 pQ/Q + 16 mQ
22 pQ/Q + 27 mQ
22 uQ/Q +0.16 Q
24 pQ/Q + 1.0 Q
27 pQ/Q + 1.8 Q
27 uQ/Q+1.9Q
68 nQ/Q +55Q
113 uQ/Q + 64 Q

Multi-Product Calibrator

Page 149 of 840

(11 to 33) MQ 0.54 mQ/Q + 2.2 kQ
(33 to 110) MQ 0.63 mQ/Q + 2.5 kQ
(110 to 330) MQ 5.5 mQ/Q + 78 kQ
(330 to 1 100) MQ 13 mQ/Q + 0.39 MQ
0Q 50 pQ
10 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
1kQ 8.5 mQ
H 1
ReS|Is:tie;(r;(:de };Oisr?tl;rce 113 ll({g ég Eg Multiproduct Calibrator
19 kQ 0.16 Q
100 kQ 1.1 Q
190 kQ 210
1 MQ 20Q
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 mQ/Q
Resistance — Source * (100 to 1 000) MQ 2.3 mQ/Q Hiah Accuracy Decade
Fixed Points (1 to 10) GQ 2.3 mQY/Q 'gh Accuracy
(10 to 100) GQ 2.3 mQ/Q
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
(0 to 10) Q 180 pQ/Q+ 60 puQ
(10 to 100) Q 3.5 mQY/Q+ 0.6 mQ
100 Q to 1 kQ 11 mQ/Q+ 0.6 mQ
(1 to 10) kQ 110 mYQ + 6 mQ
Resistance — Measure * (10 to 100) kQ 1.1 Q/Q+57mQ Multimeter
100 kQto 1 MQ 17 Q/Q+2.3Q

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

570 Q/Q+ 110 Q
57 kQ/Q+ 1.1 kQ
5.7 MQ/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
(2.2t0 22) mVV
(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

0.38 mV/IV + 4 uv
0.31 mVIV + 4 uv
0.31 mV/V + 4 pv
0.36 mV/V + 4 uv
0.64 mV/IV +5 Vv
1.2 mV/V + 10 pv
1.5 mV/V + 20 pv
2.8 mV/V + 20 pv

0.25 mV/V + 4 pv
0.12 mV/V + 4 uv
0.1 mV/V + 4 uv
0.22 mV/V + 4 pv
0.5 mV/V +5puv
1.1 mV/V +10 pVv
1.4 mV/V + 20 pVv
2.7mVIV + 20 uv

0.24 mV/V + 12 pv
91 uVIV + 7 pv
81 uVIV + 7 pVv
0.2mVIV+7pv

0.46 mV/V + 17 pv

0.9 mV/V + 20 pv

1.4 mV/IV + 25 pVv

2.7 mVIV + 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 *

220mvVto 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
(22 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
500 kHz to 1 MHz
220V to 1.1 kV
(15 to 50) Hz
50 Hz to 1 kHz

0.24 mV/V + 40 pv
90 uV/IV + 15 pv
45 pVvIV + 8 uv
75 uVIV + 10 pv

0.11 mV/V + 30 pVv

0.42 mV/V + 80 pVv
1 mVv/IV +0.2mV

1.7 mV/V + 0.3 mV

0.24 mV/V + 0.4 mV
90 pVv/V + 0.15 mV
45 pVv/IV + 50 pv
75 uV/V + 0.1 mV
0.10 mV/V + 0.2 mV
0.28 mV/V + 0.6 mV
1mV/IV +2mV
1.5mV/V +3.2mV

0.24 mVIV + 4 mV
90 uVv/V + 1.5 mV
53 uV/V + 0.6 mV
81 uVvIiV + 1 mvV
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 pV/V + 3.5 mV

Multi-Function Calibrator

Up to 10 mV
(1to 40) Hz
40 Hz to 1 kHz

3.4 uVvIV + 1.7 pVv
2.3 uWV/IV + 0.6 pVv

AC Voltage — Measure * (1to 20) kHz 3.4 uVvIV +0.6 pv Multimeter
(20 to 50) kHz 11 VIV + 0.6 pV
(50 to 100) kHz 57 uV/V + 0.6 uV
(100 to 300) kHz 460 uV/V + 1.2 pv
Version 048 | :F 08, 2024 . .0rg 3
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
(10 to 100) mV
(1to 40) Hz 70 VIV + 40 pv
40 Hz to 1 kHz 70 pVIV + 20 pv
(1 to 50) kHz 0.25 mV/V + 20 uv
(50 to 100) kHz 4.1 mVIV + 1 uv
100 kHz to 2 MHz 13 mV/V + 0.1 mV
100 mV to 10 V
(1to 40) Hz 860 uVv/V +0.23 mV
40 Hz to 1 kHz 840 pVv/V +0.12 mV
(1 to 20) kHz 1.6 mV/V +0.12 mV
1 (20 to 50) kHz 3.4mV/V +0.12 mV .
AC Voltage — Measure (50 to 100) kHz 9.2 MV/V + 0.12 mV Multimeter
(100 to 300) kHz 34 mV/V + 0.6 mV
300 kHz to 1 MHz 140 mV/V + 0.6 mV
(1to 2) MHz 190 mV/V +0.6 mV
(10 to 100) V
(1to 40) Hz 23mV/V + 2.3 mV
40 Hz to 1 kHz 23 mV/V + 1.2 mV
(1 to 50) kHz 41 mV/V +1.2mV
(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 VIV +58 mV
100 V to 1 kV
(1to 40) Hz 350 mV/V + 23 mV
AC Voltage — Measure * 40 Hz to 1 kH3 Jon VIV + 12 mvV Multimeter

(1 to 20) kHz
(20 to 50) kHz
(50 to 100) kHz

450 mV/V + 12 mV
960 mV/V + 12 mV
2.4 VIV +12 mV

AC Voltage — Measure *

(1to 10) KV

(20 to 100) Hz
(10 to 20) kV

(20 to 100) Hz
(20 to 35) kV

(50 to 60) Hz

25V

180 V

260 V

High Voltage Meter

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

0.25 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

Multi-Function Calibrator
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Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

AC Current — Source !

220 A t0 2.2 mA
(10 to 20) Hz
(20 to 40) Hz
40 Hz to 1 kHz
(1to5) kHz
(5 to 10) kHz
(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
(1to5) kHz
(5 to 10) kHz
220mAto 22 A
20 Hz to 1 kHz

0.25 mA/A + 40 nA
0.16 mA/A + 35 nA
0.12 mAJ/A + 35 nA
0.2 mA/A +0.11 pA
1.1 mA/A + 0.65 pA

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 yA
0.16 mA/A + 3.5 pA
0.12 mA/A + 2.6 A
0.2 mA/A + 3.5 PA
1.1 mA/A + 10 pA

0.27 mA/A + 35 pA

Multi-Function Calibrator

(1to5) kHz 0.45 mA/A + 80 HA
(5 to 10) kHz 7 mA/A +0.16 mA
(1to 20) A
30 Hzto 1 kHz 0.6 mMA/A+1mA
AC Current — Source * g :g g; t:; %; m%a: i mﬁ Multiproduct Calibrator

(10 to 1 000) A
(45 to 65) Hz
(65 to 400) Hz

3.7 mA/A + 0.009 A
9.2mA/A+0.1A

and 50 turn coil

Up to 100 pA
(10 to 20) Hz
(20 to 45) Hz
45 Hz to 1 kHz

4.6 mA/A +0.03 pA
1.8 mA/A +0.03 pA
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 mAJA + 20 pA
Version 048 | F 08, 2024 . .org ;
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
100mAto1l A
(10 to 20) Hz 4.6 mA/A + 0.2 mA
AC Current — Measure * (20 to 45) Hz 1.9 mA/A + 0.2 mA Multimeter
(45 to 100) Hz 1 mA/A+0.2mA
100 Hz to 5 kHz 1.2 mA/A + 0.2 mA

Capacitance — Source !
100 Hz to 1 kHz

(0.19t0 0.4) nF
(0.4t01.1) nF
(1.1t0 3.3) nF
(3.3to 11) nF
(11 to 33) nF
(3310 110) nF

(110 to 330) nF

330nF to 1.1 puF

(1.1 to 3.3) uF
(3.3t0 11) pF
(11 to 33) uF
(33 to 110) uF

(110 to 330) puF

330 uF to 1.1 mF

(1.1t0 3.3) mF
(3.3t0 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 pF
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 pF
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
Type B
(600 to 800) °C 0.36 °C
(800 to 1 000) °C 0.29 °C
(1 000to 1550) °C 0.27 °C
. . ) (1550to0 1820) °C 0.29°C
Tﬁéif;ggghsllénﬂgitéz?o(?: 1 |TypeC Multiproduct Calibrator
P (0 to 150) °C 0.27 °C
(150 to 650) °C 0.24°C
(650 to 1 000) °C 0.27°C
(1 000 to 1 800) °C 0.41°C
(1800to 2 316) °C 0.66 °C
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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
(-25to 350) °C
(350 to 650) °C
(650 to 1 000) °C
TypeJ
(-210 to -100) °C
(-100 to -30) °C
(-30to 150) °C
(150 to 760) °C
(760 to 1 200) °C
Type K
(-200 to -100) °C
(-100 to -25) °C
(-251t0 120) °C
(120 to 1 000) °C
(1000to 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
(-25t0 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
(1000to 1767)°C
Type S
(0 to 250) °C
(250 to 1 000) °C
(1000 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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Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range 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
. . (0 to 100) °C 0.055 °C
Flectrical Simulation oFRTD | (100 10 300) °C 0.07 °C Multi-Product Calibrator
(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 (+/-) Metho_d, 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
(-80to 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
Flectrical Simuation OFRTD | (400 1o 600) °C 0.07 °C Multi-Product Calibrator
(600 to 630) °C 0.086 °C
Pt 385, 1k Q
(-200 to -80) °C 0.025 °C
(-80to 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 (Nil120)
(-80 to 0) °C 0.063 °C
(0 to 100) °C 0.063 °C
(100 to 260) °C 0.11°C
Cu427,10 Q
(-100 to 260) °C 0.23°C

Inductance — Measure *

12 Hz to 100 kHz (Oto10)H 1.4 mH/H +0.058 puH RLC Digibridge
Inductance Source *
Fixed Points
100 Hz to 10 kHz 100 pH 0.29 puH
100 Hz to 10 kHz 1 mH 1.2 uH Standard Inductors
100 Hz to 10 kHz 100 mH 120 pH
100 Hz to 1 kHz 1H 1.2mH
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
Oscilloscopes *
Rise/Fall Time
(10 to 90) % Up to 500 ns 4 ps Oscilloscope Calibrator,
Active Head and
Square Wave 50 Q or 1 MQ (0 to 1) mVpp 15 mV/V + 10 pV Multimeter
Load impedance — 1mVto5Vpp 15 mV/V + 10 pv
(10 Hz to 100 kHz) (5 to 200) Vpp 10 mV/V + 0. 1 mV

Oscilloscopes *

180.10 ps to 83 ps

0.29 partsin 10-6 s

Horizontal Deflection 83 ustob5s 3.5 parts in 10-6 s Oscilloscope Calibrator,
Active Head and
(0to 1) mV 0.35 mV/V +25 uv Multimeter
Vertical Deflection I1mVto5V 0.26 mV/V + 25 uV
(5 to 200) V 0.35 mV/V + 0.1 mV

Oscilloscopes *
Bandwidth

0.1 Hzto 3.2 GHz
(3.2t0 6) GHz
(6 to 14) GHz
(14 to 18) GHz

(18 to 26.5) GHz
(26.5 to 33) GHz
(33t0 34) GHz
(34 to 35) GHz
(35to 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

Oscilloscope Calibrator,
Active Head and RF Power
Sensor

Oscilloscope * —
DC Vertical Deflection
Accuracy
50 QLoad
DC Vertical Deflection
Accuracy
1M QLoad

Vertical Deflection Accuracy
50 QL oad
Square Wave Signal
< 10kHz

(1 to 109.99) mV
110 mV 10 6.6 V/

(1 to 109.99) mV
110 mV to 10.999 V
(11to 130) V

5mV
10 mvV
20 mV
50 mV
100 mV
200 mV
500 mV
1V

40 uv
18 mV

40 pv
25mV
130 mV

53 uv
63 pv
88 uv
174 yv
324 pv
627 pv
1.4 mVvV
7mV

Multi-Product Calibrator
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
5mVv 52 uv
Oscilloscope ! — 10 mV 57 uv
Vertical Deflection Accuracy 50 mV 71 pv
1 MQLoad 100 mV 116 pv Multi-Product Calibrator
Square Wave Signal 200 mV 194 pv
< 10kHz 500 mV 570 pv
1V 1.1 mV
(10to 1) ms 9 uS/cm
500 ps 21 ns
200 ps 110 ns
100 ps 9.5ns
Oscilloscope * — (50 to 20) s 8ns
Horizontal Cursor Accuracy (10to 1) ps 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
(10to 2) ns 8.7 ps
Electrical — RF/Microwave Round Rock, TX
. Reference Standard,
Parameter/Equipment Range SiEeREertainty of Method, and/or

Measurement (+/-)

Equipment

RF Tuned Power — Measure

150 kHz to 26.5 GHz

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

0.15dB
0.2 dB

Measuring Receiver

RF Power Meter Reference

0.0 dB (1 mW)

50 MHz

0.51 % of reading

Power Meter, Power Sensor

RF Absolute Power —

Measure

(0.0001 to 2) GHz (-20 to 20) dB 0.05 dB bower Meter. Power

(2.0 to 26.5) GHz (-20 to 20) dB 0.08 dB e

(26.5 to 50) GHz (20 to 20) dB 0.13dB

(0.5 t0 12.4) GHz (-70 to -20) dB 0.08 dB

(12.4 to 50) GHz (70 to -20) dB 0.1dB

i : , 202 ) . 3
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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 *

Rate: 400 HZ to 1 kHz

Measuring Receiver

150 kHz to 10 MHz Dev.: <5 kHz peak 0.14 % AM
10 MHz to 26.5 GHz Dev.: < 50 kHz peak 0.14 % AM
. 150 kHz to 18 GHz 0.004 % (rms) . .
Residuals AM (18 10 26.5) GHz 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 t0 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 t0 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

310 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) %

0.2 % of reading

0.2 % of reading

0.3 % of reading

0.2 % of reading

Measuring Receiver

Amplitude Modulation —
Depth Accuracy Measure

Rate: 50 Hz to 100 kHz

Measuring Receiver

31t026.5 GHz Depth: (5 to 20) % 0.5 % of reading
Residuals FM —
150 kHz to 3 GHz ! 1.3 Hz
Bandwidth: . .
(6(3(’5tt% 61.3?)2?3:2 50 Hz to 3 kHz (rms) ;2 E; Measuring Receiver
210 26. y .7 Hz
13.2 t0 26.5) GH 3.7H

Amplitude Modulation
Distortion — Measure
150 kHz to 18 GHz
18 t0 26.5 GHz
18 t0 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 t0 26.5 GHz

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

0.15 % Depth

Measuring Receiver

Amplitude Modulation —
Generate
150 kHz to 3 MHz

(310 26.5) GHz

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

Rate: 50 Hz to 100 kHz
(5 to 99) % 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 Residuals, AM
Rejection, & Phase
Distortion)

100 kHz to 6.6 GHz
100 kHz to 6.6 GHz

(6.6 t0 13.2) GHz

Phase Modulation — Measure

Rate: 20 Hz to 200 kHz
Deviation: > 0.7 Rad
Deviation: > 0.3 Rad
Rate: 20 Hz to 200 kHz
Deviation: > 2 Rad

0.1 % of reading
0.2 % of reading

0.1 % of reading
0.2 % of reading

(6.6 0 13.2) GHz Deviation: > 0.6 Rad Measuring Receiver
Rate: 20 Hz to 200 kHz 0.1 % of reading
(13.2 to 26.5) GHz Deviation: > 4 Rad 0.2 % of reading
(13.2to0 26.5) GHz Deviation: > 1.2 Rad
Rate: 50 Hz to 3 kHz
100 kHz to 26.5 GHz Deviation: > 50 % AM 0.003 Rad
at 1 kHz Rate
Deviation: > 1.2 Rad
Phase Modulation — Measure
(Phase Residuals, AM
Rejection, & Phase
Distortion) (0.1 to 25 000) Rad
Rate: 50 Hz to 3 kHz Measuring Receiver
100 kHz to 26.5 GHz (rms) 0.01 Rad
(0.1 to 25 000) Rad
150 kHz to 26.5 GHz 20 Hz to 250 kHz (rms) 0.008 rad
Bandwidth
. (-90t0 0.01) dB
Harmonics — Measure 30 Hz to 50 GHz 15dB Spectrum Analyzer
. . ~|(0.1to 1) lin mag
Reflectloan\gzgSrl;usde Su/2 300 kHz to 1.3 GHz 0028
(1.3to0 3) GHz 0.028 Network Analyzer,
. (-180to 180) ° Calibration Kit
Reﬂec“,‘z;l‘e?s‘ﬁfee Sulz= " 7300 kHz to 1.3 GHz 15°
(1.3t0 3) GHz 15°
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Round Rock, TX

. Reference Standard,
. Expanded Uncertainty of
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
(-180 to 180) °
(10to 0) dB 0.0690dB,1.1°
(0 to -10) dB 0.069dB,1.1°
(-10 to- 20) dB 0.07dB,1.1°
Transmission Magnitude — (-20 to -30) dB 0.07dB,1.1° Network Analyzer
Phase Sz1/12 Measure (-30 to -40) dB 0.09dB,1.1° Calibration Kit ’
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 (Oto7)dB
Band A (1to 20) Hz 0.26 dB
Band B (1 to 100) Hz 0.3dB
Band C (1 to 100) Hz 0.3dB Pulse Generator
Band D (1 to 100) Hz 0.3dB
Quasi-Peak to Peak Detector
Relative Response Ratio (0 to 70) dB
Band A 25 Hz 0.31dB
Bands B, C, D 100 Hz 0.31dB
CISPR 16 Pulse Response
Quasi-Peak to Average
Detector Relative Response
Ratio (0to 70) dB Pulse Generator
Band A 25 Hz 0.31dB
Band B 500 Hz 0.31dB
Band C, D 5 kHz 0.31dB
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 0.55dB Sensor
Quasi-Peak to RMS Relative |(0to 70) dB
Band A 25 Hz 0.26 dB
Band B, C, D 100 Hz 0.26 dB
Version 048  Issued: February 08, 2024 www.anab.org ANMAB i!%&%

Page 163 of 840

ANSI National Accreditation Board VAR



http://anab.org/

¢

ANAB

ANSI National Accreditation Board

Length — Dimensional Metrology

Round Rock, TX

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
Calipers 12 Upto48in (6.4 +6.8L) pin + 0.58R Gage Blocks
Height Gages 12 Up to 48 in (28 + 1.8L) pin + 0.58R Gage Blocks
Length
. Upto48in (3.6 +6.8L) pin + 0.58R
1,2
Exter?w/lallc rlonTeertr?;IS Denth Flatness Gage Blocks, Optical Flat,
Bore and Micrometer ﬁea’ y Up to 40 pin 4.8 nin Optical Parallels
Parallelism
Up to 50 pin 8.4 pin
Setting Rod, Micrometer ' . Gage Blocks, Universal
Standard, Length Standards? Up to 2088 (18 +2.2L) in Length Measuring Machine
Universal Length
Plain External Diameter 12 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)

(0.04t0 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

(0.04t0 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

(0.04t0 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 ?

Universal Length

(External / Internal) Upto 20in (12 + 1.5L) pin Measuring Machine, Gage
Blocks
Spherical Diameter Universal Length
Standard Ball. Steel Ball 2 Upto4in (10 + 1.2L) pin Measuring Machine, Gage
Blocks
Universal Length
Thickness Gauge / Feeler . . Measuring Machine, High-
Gauge 2 Uptolin (12+0.17L) pin Accuracy Micrometer,
Gage Block
Universal Length Measuring
Machine, Upto24in (3.3 +2L) pin Gage Blocks
Linear Measurement *?
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Length — Dimensional Metrology

Round Rock, TX

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
Gage Blocks 2
Length
(Deviation of the length at any Upto4in (6.5 + 0.54L) pin Gage Blocks, Universal
point from nominal length) (4to20) in (4.9 + 1.7L) pin Length Measuring Machine
Variation in length 0.02in 5.9 pin
Bevel Protractor / Up to 90 arcdeg 2 aremin Angle Blocks, Gage
Universal Bevel Protractor (4 Quadrant) Blocks, Surface Plates
Master Level / Electronic Up to 5 minch/inch 1.1 pin/in Sine Bar, Gage Blocks,
Inclinometer / Angle Meter Up to 90 arcdeg 0.000 82 arcdeg Surface Plate
Optical Comparators and
Vision Systems/Measuring . . Gage Blocks, Standard
Microscope 12 Upto40in (19 + 2.3L) pin Scale
X, Y, Z Axis
Ruler & Tape Measures 12 (0 ot Do 1N Gage Blocks

(40 to 2 000) in

(1.6 x 10°L) in

Indicators 12
Dial Gages

Universal Measuring

Dial Thickness Gages Up 'l R + 038R Machine, Indicator Tester
Dial Test Indicators /LVDTs
Indicators 12
Dial Gages Upto 4 in (2.6 + 2.5L) piin + 0.58R Gage Blocks, Comparator

Dial Thickness Gages
Dial Test Indicators /LVVDTSs

Stand

Surface Plates 12
Repeat Reading

(6 to 140) inDL

(21 + 1.2D) pin

Repeat-0-meter

(Local area flatness) Up 10’5000 piin
Mass and Mass Related Round Rock, TX
. Reference Standard,
Parameter/Equipment Range B died Uncertainty of Method, and/or

Measurement (+/-)

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 Ibf-in to 1 100 Ibf-ft

0.54 % of reading

Torque Tester
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Round Rock, TX

Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

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

(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
(2to5) g 0.012 mg
(5t010) g 0.013 mg .
Mass (Weights) (10to 20) g 0.015 mg Stmggg%\(l)vn?%r:;st;nd
(20 t0 50) g 0.017 mg P
(50 to 100) g 0.027 mg
(100 to 200) g 0.052 mg
(200 to 500) g 0.83 mg
1kg 1.2mg
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
1to2)g 0.006 1 mg
13 (2to5) g 0.008 1 mg .
Scales & Balances (5t010) g 0.01 mg Standard Weights
(10to 20) g 0.013 mg
(20to 50) g 0.015 mg
(5010 100) g 0.025 mg
(100 to 200) ¢ 0.051 mg
(200 to 500) g 0.13mg
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

Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

Piston/Plunger Operated
Volumetric Apparatus
(POVA)

Pipettes, Syringes, Dilutors,
Titrators,
Piston/Displacement Burettes
(Burets), Dispensers, Liquid

Up to 20 pL
(20 to 50) pL
(50 to 100) pL
(100 to 200) pL
200 pL to 10 mL
(10 to 20) mL

0.02 uL
0.043 % of reading
0.026 % of reading
0.019 % of reading
0.015 % of reading
0.014 % of reading

Standard Weights and
Balances

Handlers (20 to 2 000) mL 0.012 % of reading
Volumetric Glassware
Volumetric Apparatus,
Flasks, Burettes, Volumetric Upto 10 i 0.001 5 mL_ Standard Weights and
Dispensers, Cylinders (10 to 20}iE B %0 of reading Balances
PENSErs, &y ' (20 to 2 000) mL 0.012% of reading

Graduated Cylinders,
Beakers, Vials, & Containers

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) Ibf 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 nmto 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 v POVSVz;;\gftef and
[lluminance (0.01 to 2 000) lux 3 % of reading Light Meter
SN2
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Thermodynamic

Round Rock, TX

. Reference Standard,
. Expanded Uncertainty of
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
Humidity — Measure * (10 to 95) %RH 0.7 %RH H“m'd'tﬁgg:fator and
Humidity Measurin Comparison to Reference
E u?/ ment * g (10 to 95) %RH 1 %RH Standard Humidity and
quip Humidity Source
(-30t0 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
Ra%!aetr'%gggfgfd) (100 to 160) °C 1.1°C Calibrator
(160 to 200) °C 1.2°C €=0.95,1=(8to 14) pm
(200 to 300) °C 1.7°C
(300 to 400) °C 22°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
Equipment . (-40 to 200) °C 0.049 °C Standard Temperature and
quip Temperature Source

Time and Frequency

Round Rock, TX

. Reference Standard,
. Expanded Uncertainty of
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
Tachometer 1 (0 to 100 000) rpm 0.000 25 % of reading + 0.58r | Multi-Product Calibrator
with Lamp
Frequency - Measure 10 MHz 1.2 parts in 102 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 (3.5x10%s
>100 ns to 100 ms (2.4 x109s
Time— Generate >100mstols (4.5 x109s GPS Receiver, Signal
(>1t0 10) s (5.4 x10%s Generator
(>10to 100) s (1.9x10%s
(>100 to 200) s (3.1x10Ys
Return to Site listing (top)  Go to Notes (bottom)
¢ i
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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

Acoustics and Vibration

CALIBRATION

Ambherst, NH

Parameter/Equipment

Expanded Uncertainty of

Range Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

Sound Level Calibrator*

(74 to 114) dB

(125 Hz to 4 kHz) 0.8

Sound Calibration System

Sound Level Meter'2

(74 to 114) dB

(125 Hz to 4 kHz) 0.10dB + 0.58R

Sound Calibration System

Chemical Quantities

Ambherst, NH

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Methopl, and/or
Equipment
10 pS/cm 0.3 uS/cm
100 pS/cm 0.9 uS/cm
. 1000 puS/cm 3 uS/cm Standard Conductivity
1,2
Conductivity Meters 1 500 pS/cm 3.2 uS/cm Solutions
10 000 pS/cm 32 puS/cm
100 000 pS/cm 290 puS/cm
4 pH 0.013 pH
pH Meters 1.2 7 pH 0.013 pH Standard pH Solutions
10 pH 0.013 pH
Electrical — DC/Low Frequency Amherst, NH
. Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
DC Voltage — Source * 1.018Vv 1.3 uV/V +0.082 pv DC Voltage Reference
Fixed Values v 1.3 uV/V +0.06 v Standard
i : , 202 ) . 3
Version 048  Issued: February 08, 2024 www.anab.org ANMAB M/ —

Page 169 of 840

ANSI National Accreditation Board AT



http://anab.org/

¢

ANAB

ANSI National Accreditation Board

Electrical — DC/Low Frequency

Ambherst, NH
. Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
(0 to 220) mV 7.5 uV/V + 0.4 pvV
220mVt0 2.2V 5uV/V +0.7 pV
DC Voltage — Source * ((2112 ttg 2121))\\// 355115\%/1246:\‘/\/ Multi-Function Calibrator
(22 to 220) V 5uV/V+40 pv
220V to 1.1 kV 6.3 uV/V + 400 pv
(0 to 100) mV 6.2 UV/V + 0.3 pV
01tol)V 3.5 uVv/iV + 0.3 uv
DC Voltage — Measure * (1to10) V 3uV/IV +0.5puv Multimeter
(10 to 100) V 5.1 uV/IV + 30 pv
100 V to 1 kV 51uVvV/V+0.1mV
DC Voltage — Measure * (1to 10) kV 0.3 mV/V +0.031 V .
High Voltage (10 to 100) KV 0.58 MV/V + 0.67 VV High Voltage Meter
0.01 mW to 20.5 kW
33mVto 1020V
DC Power — Source * (0.33t0 330) mA 0.03 % of Watts output + 0.58R | Multi-Product Calibrator
330 mAto 11 A 0.059 % of Watts output + 0.58R
(11t0 20.5) A 0.096 % of Watts output + 0.58R
(0 to 220) pA 40 pA/A + 6 nA
(0.22t02.2) mA 35 nA/A + 7 nA
DC Current — Source * (2.2t0 22) mA 35 uA/A +40 nA Multi-Product Calibrator
(22 to 220) mA 45 uA/A + 0.7 pA
(0.22t02.2) A 80 pA/A + 12 pA
DC Current — Source * (2.2t0 11) A 360 PA/A + 480 pA Multi-Function Calibrator
and Amplifier
(0 to 330) pA 116 pA/A + 16 nA
330 pA to 3.3 mA 78 LA/A + 24 nA
(3.3t0 33) mA 78 LA/A +0.17 pA
DC Current — Source * (33t0 330) mA 78 UA/A + 1.7 pA Multi-Product Calibrator
330 mAto 3.3 A 155 pA/A + 32 pA
(3.3t011) A 388 HA/A + 270 pA
(11 t0 20.5) A 775 uA/A + 590 pA
(10to 16.5) A 2.8 MA/A + 3 mA . .
DC Current — Source * (16.5 to 150) A 2.8 MAJA + 25 mA M“""?;%d;“’t Cg".t:rator
(150 to 1025) A 3 MA/A + 90 mA Wi oB-turn +.0l
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Electrical — DC/Low Frequency Amherst, NH
. Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
(0 to 100) nA 30 nA/A +40 pA
100 nAto 1 pA 20 pA/A + 40 pA
(1to 10) pA 20 pA/A + 100 pA
) (10 to 100) pA 20 pA/A + 0.8 nA .
DC Current — Measure 100 pA to 1 mA 20 WA/A + 5 nA Multimeter
(1to 10) mA 20 pA/A + 50 nA
(10 to 100) mA 35 uA/A + 0.5 pA
100 mAto 1 A 110 A/A + 10 pA
1 (1to20) A 107 pA/A + 58 nA Multimeter with Current
DC Current — Measure (20 to 100) A 40 UA/A + 1.4 pA Shunt
00 40 pQ
1.0Q 95 uQ
190 181 pQ
10Q 230 pQ
19Q 437 uQ
100 Q 1 mQ
190 Q 1.9 mQ
1 kQ 8.5 mQ2
H 1
ReSIIs:ts(r;cde Poisr?tgrce 113 11:3 ég Eg Multiproduct Calibrator
19 kQ 162 mQ
100 kQ 1.1Q
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
10 1.3 pQ/Q
. . 10Q 13 pQy/Q
Resus}&rg;e P—Oisr?tl;rce 100 Q 13 pQ/Q Standard Resistors
1kQ 13 pQ/Q
10 kQ 1.4 uQ/Q
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Electrical — DC/Low Frequency

Ambherst, NH

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
(0 to 10) Q 15 pY/Q + 30 pQ
(10 to 100) Q 12 pJ/Q + 0.5 mQ
100 Q to 1 kQ 10 uQ/Q + 0.5 mQ
(1 to 10) kQ 10 pQY/Q + 5 mQ
Resistance — Measure ! (10 to 100) kQ 10 pQ/Q + 50 mQ Multimeter
100 kQ to 1 MQ 15 uYQ +2 Q

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

50 pQ/Q + 100 Q
500 pQ/Q + 1 kQ
5 mQ/Q + 10 kQ

Capacitance — Source !
50 Hz to 1 kHz

(220 to 399.9) pF
400 pFto 1.1 nF
(1.1t0 3.3) nF
(3.3t0 11) nF
(11 to 33) nF
(3310 110) nF
(110 to 330) nF
330 nFto 1.1 pF
(1.1t0 3.3) uF
(3.3to 11) uF
(11 to 33) uF
(33 to 110) pF
(110 to 330) pF
330 pF to 1.1 mF
(1.1t0 3.3) mF
(3.3to 11) mF
(11 to 33) mF
(33 t0 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

Fixed Values 1 kHz to 13 MHz 67 uF/F + 0.58R
100 pH 0.02 uH
1mH 0.2 pH
10 mH 2 uH
o 1
Infggtaancfo 1%0&(:26 100 mH 20 yH Standard Inductors
1H 0.2 mH
2H 0.4 mH
10H 2 mH
_ 1
Inductance — Source Otol)H 0.41 mH/H + 0.58R Decade Inductor

100 Hz to 10 kHz

Inductance — Measure !
12 Hz to 100 kHz

0.01 pH to 10 H

0.23 mH/H

Precision LCR Meter
w/Standard Inductors

Version 048 Issued: February 08, 2024

www.anab.org

Page 172 of 840

My,

ANSI National Accreditation Board AT



http://anab.org/

Electrical — DC/Low Frequency

¢

ANAB

ANSI Nati

onal Accreditation Board

Ambherst, NH

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
(1 000 to 1 550) °C
(1550 to 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 t0 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 1 372) °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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. Reference Standard,
Parameter/Equipment Range Expanded Uncertainty of Method, and/or
Measurement (+/-) .
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
(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
Electrical Calibration of (1 000 to 1 400) °C 0.31°C . .
Thermocouple Indicators * (1400to1767)°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
Cu427,10Q
(-100 to 260) °C 0.23°C
Pt 385, 100 Q
(-200 to -80) °C 0.039 °C
(-80 t0 0) °C 0.039 °C
(0 to 100) °C 0.054 °C
(100 to 300) °C 0.07 °C
. L (300 to 400) °C 0.078 °C
Flectrical Galibration of RTD (400 10 630) °c 0.093 °C Multi-Product Calibrator
(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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. Reference Standard,
Parameter/Equipment Range Expanded Uncertainty of Method, and/or
Measurement (+/-) :
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
(-80to 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
E'ec”'ca'l Cd""."btra“ol” Of RTD "™ 500 to -80) °C 0.031 °C Multi-Product Calibrator
hdicators (-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
N
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Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

AC Voltage — Source *

220 uV to 2.2 mvV
(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
(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 22V
(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 pVIV + 4 pv
90 pVv/IV + 4 pv
80 uVIV + 4 pv
200 uV/IV + 4 pv
500 uV/V + 5 pv
1.1 mV/V + 10 pv
1.4 mV/V + 20 pv
2.7 mV/V + 20 pv

240 uVIV + 4 pv
90 uV/V + 4 pv
80 uV/V + 4 pv
200 uV/IV + 4 pv
500 uV/V + 5 v
1.1 mV/V + 10 pv
1.4 mV/V + 20 pv
2.7 mVIV + 20 pv

240 pV/IV + 12 pv
90 uVIV + 7 pVv
80 uV/IV + 7 pVv
200 uVIV + 7 pv

460 puV/V + 17 pVv

900 puV/V + 20 pv

1.4 mV/IV + 25 pVv

2.7 mVIV + 45 pv

240 pVv/V + 40 pv
90 UV/V + 15 pV
45 pVvIv + 8 uv
75 uV/IV + 10 pv

110 pVIV + 30 uv

420 pVv/V + 80 pVv
1 mV/V + 200 pVv

1.7 mV/V + 300 pVv

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

240 pV/V + 400 pv
90 uV/V + 150 pv
45 uVvIv + 50 pv
75 uVIV + 100 pv

100 pV/V + 200 pv

275 uVIV + 600 pv

1 mVIV +2mV
1.5mV/V +3.2mV

240 pVIV + 4 mV

90 uVv/V + 1.5 mV
52 uV/V + 0.6 mV
80 uVv/V + 1.0 mvV
150 pV/V + 2.5 mV
900 puV/V + 16 mV
4.4 mVIV + 40 mV
8 mV/V + 80 mV

300 pV/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 pVv/V + 11 mV
2.3 mV/V + 45 mV

Multi-Function Calibrator

40 Hz to 1 kHz 90 LV/V + 4 mV. with Amplifier
(1 to 20) kHz 170 pVv/V + 6 mV
(20 to 30) kHz 600 uVv/V + 11 mV
Up to 10 mV
(1to 40) Hz 300 pVv/V + 3 uv
40 Hz to 1 kHz 200 uVv/V + 1.1 pv
AC Voltage — Measure * (1 to 20) kHz 300 pv/V + 1.1 pv Multimeter
(20 to 50) kHz 1mVv/V+11pVv
(50 to 100) kHz 5mV/V + 1.1 pVv
(100 to 300) kHz 40 mV/V + 2 uv
Version 048  Issued: February 08, 2024 www.anab.org ANMAB i!%&%
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Expanded Uncertainty of

Reference Standard,

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

350 pV/V + 2 mV
1.2mV/IV +2mV
4 mV/IV + 10 mV
15 mV/V + 10 mV

400 pV/V + 40 mV
400 pV/V + 20 mV
600 puV/V + 20 mV
1.2 mV/V + 20 mV
3mV/V +20 mV

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
(10 to 100) mV
(1to 40) Hz 70 uVIV + 4 pv
40 Hz to 1 kHz 70 uVIV + 2 pv
(1 to 20) kHz 140 pVIV + 2 pv
(20 to 50) kHz 300 pVv/V + 2 uv
(50 to 100) kHz 800 uV/V + 2 pv
(100 to 300) kHz 3mV/V + 10 pv
300 kHz to 1 MHz 10 mV/V + 10 pv
(1to 2) MHz 15 mV/V + 10 pv
100 mV to 10 V
(1to 40) Hz 70 VIV + 0.4 mV
40 Hz to 1 kHz 70 uV/V + 0.2 mV
(1 to 20) kHz 140 pV/V + 0.2 mV
(20 to 50) kHz 300 pVv/V + 0.2 mV
(50 to 100) kHz 800 uV/V + 0.2 mV
ar .
AC Voltage — Measure * 3(018 (I)d:Ozigol) Il\(/IHI—Tz 130Tn\\////\\// +11Tn\\// Multimeter
(1to 2) MHz 15 mV/V + 1 mV
(10 to 100) V
(1 to 40) Hz 200 pV/IV + 4 mV
40 Hz to 1 kHz 200 pV/V + 2 mV
(1 to 20) kHz 200 pV/IV + 2 mV

AC High Voltage — Measure !

(1 to 70) kV

(50 to 60) Hz

1.2mV/V+09V

High Voltage Meter

s,
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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
(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
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

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 uv
1.5mV/V +2.7uV
1.6 mV/V + 4 uV
2.1 mV/V + 4 uV

567 uV/V +0.87 uV
247 uV/V + 0.87 uV
140 uV/V +0.87 uv
267 uV/V + 1.3 uvV
400 uV/V + 1.7 uV
800 uV/V +2.7 uv
867 uV/V +4 uv
1.3 mV/V +4 pv

193 uV/V +0.87 uV
120 uV/V +0.87 uv
73 uV/V +0.87 uV
140 uwV/V + 1.3 uV
207 uV/V + 1.7 uv
540 uV/V + 2.7 uv
573 uV/V +4 uv
933 uV/V +4 uv

160 uV/V +1 Vv

80 uV/V +1 uVv

43 pV/vV +1 v
80 uV/V + 1.3 uv
173 wV/V + 1.7 uV
340 uwV/V +2.7 uV
440 uV/V +4 pv
733 uV/V +4 1V

AC Measurement Standard
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Amherst, NH

Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

AC Voltage — Measure *
(Absolute Measurement)

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
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
7.0 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

140 uV/V + 1 pv
56 uV/V+1uVv
25 uwV/V+1uv
46 uV/V + 1.3 v
107 uwV/V + 1.7 uV
160 uwV/V + 2.7 uV
240 uV/V +4 pv
627 uV/V +4 v

140 uV/V + 1 pv
50 uV/V +1 v
21 pV/V +1pv
33 uV/V+1.3uv
53 uwV/V + 1.7 uV
107 wV/V + 2.7 uV
200 uV/V + 4 uv
600 uV/V +4 uv

133 uV/V +0.058 pV
43 uV/V +0.058 pv
15 uV/V +0.058 pv
30 uV/V +0.058 uv
47 uV/V +0.058 pv
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/vV +0.058 uv
15 uV/V +0.058 pv
31 uV/V +0.058 uv
53 uV/V +0.058 uv
120 pV/V +0.058 uV
253 uV/V +0.058 uVv
733 uV/V +0.058 pV

AC Measurement Standard
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Amherst, NH

Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

AC Voltage — Measure *
(Absolute Measurement)

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
500 kHz to 1 MHz
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
220 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
700 V Range
(10 to 20) Hz
(20 to 40) Hz
40 Hz to 20 kHz
(20 to 50) kHz
(50 to 100) kHz
1 000 V Range
(10 to 20) Hz
(20 to 40) Hz
40 Hz to 20 kHz
(20 to 50) kHz

(50 to 100) kHz

133 uV/V +0.58 uvV
44 uV/V +0.58 uv
17 uV/V +0.58 uV
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/vV +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 uv
733 uV/V +0.58 uVv

133 wV/V + 5.8 uV
45 uwV/V +5.8 uv
19 uV/V + 5.8 uv
45 uV/V + 5.8 uv
64 uV/V + 5.8 uvV
140 pV/V + 5.8 uV
293 uV/V + 5.8 uwV

133 uV/V +5.8 uV
64 uV/V+58uv
26 uV/V +58 uv
80 uV/V + 5.8 uvV
267 uV/V + 5.8 uv

133 uwV/V + 5.8 uV
64 uV/V+5.8uv
25 uV/V +58 uv
80 uV/V+5.8 uv
267 uV/V + 5.8 uv

AC Measurement Standard
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. Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
2.2 mV Range
(10 to 30) Hz 667 uV/V + 0.06 pV
(30 to 120) Hz 333 uV/V +0.06 pV
120 Hz to 1.2 kHz 333 uV/V + 0.06 pV
(1.2 to 120) kHz 333 pV/V + 0.06 pV
(120 to 500) kHz 467 uV/V +0.67 uv
500 kHz to 1.2 MHz 467 pV/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 pV
(10 to 20) MHz 2mV/V +0.67 uV
(20 to 30) MHz 47mV/V+ 13 pV
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 uV
AC Voltage — Measure * (1.2 to 120) kHz 333 uV/V +0.058 uv
Flatness (120 to 500) kHz 467 uV/V + 0.67 uV 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 pV
(10 to 20) MHz 1.1 mV/V +0.67 pV
(20 to 30) MHz 2.5mV/V +0.67 pV
22 mV Range
(10 to 30) Hz 667 pWV/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 uV
(1.2 to 120) kHz 333 uV/V +0.058 uv
(120 to 500) kHz 467 puV/V +0.058 uV
500 kHz to 1.2 MHz 467 puV/V + 0.058 uV
(1.2 to 2) MHz 467 uV/V +0.058 pv
(2 to 10) MHz 667 pWV/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 uV
Version 048  Issued: February 08, 2024 www.anab.org ANMAB i!?%&%

ANSI National Accreditation Board VAR

Page 182 of 840



http://anab.org/

¢

ANAB

ANSI National Accreditation Board

Electrical — DC/Low Frequency

Amherst, NH

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
(1.2to 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 uwV/V +0.58 uv
333 uV/V +0.58 pv
333 uV/V +0.58 uv
333 uV/V +0.58 uvV
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 +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
I mV/V +0.58 uV
2.3 mV/V +0.58 uv

667 uV/V + 5.8 uV
200 pV/V +5.8 uvV
200 uV/V + 5.8 uV
200 uV/V + 5.8 uV
200 uV/V +5.8 uvV
333 uV/V +5.8 uvV
333 uV/V +5.8 uvV
667 uwV/V + 5.8 uV
I mV/V+58uV
2.3 mV/V +5.8 uV

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
(1.2to 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 uwV/V + 5.8 uwV
200 pV/V + 5.8 v
200 pV/V + 5.8 uv
200 uV/V + 5.8 uV
333 uV/V + 5.8 uV
333 uV/V+58 uv
667 uV/V + 5.8 uV
I mV/V+58uv
23mV/V+58uv

667 uV/V + 5.8 uV
200 uV/V + 5.8 uvV
200 pV/V + 5.8 uvV
200 uV/V + 5.8 uV
200 uV/V + 5.8 uV
333 uwV/V +5.8 uv
333 uwV/V +5.8 uV
667 uV/V + 5.8 uV
1 mV/V+58uv
2.3 mV/V+58uV

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
(9to 33) mA
(33t0 90) mA
(90 to 330) mA
(0.33t00.9) A
(0.9t03) A
(B3to11) A
(11to 20.5) A
330 mVVto 1020V
(3.3t09) mA
(9to 33) mA
(33 to 90) mA
(90 to 330) mA

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

Multi-Product Calibrator

(0.33t00.9) A 0.088 % of Watts output + 0.58R

(09t 3) A 0.073 % of Watts output + 0.58R

(3to11) A 0.096 % of Watts output + 0.58R

(11 to 20.5) A 0.15 % of Watts output + 0.58R
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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
(9to 33) mA
(3310 90) mA
(90 to 330) mA
(0.33t00.9) A
(09t 3) A
(3to11) A
(11to 20.5) A
330 mVto 1020 V
(3.3t0 9) mA
(9 to 33) mA
(33 t0 90) mA
(90 to 330) mA
(0.33t00.9) A
(09t 3) A
(3to11) 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) pA
(10 to 20) Hz
(20 to 40) Hz
40 Hz to 1 kHz
(1 to 5) kHz
(5to 10) kHz
220 pAt0 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
(1to 5) kHz
(5 to 10) kHz

250 HA/A + 16 nA
160 pA/A + 10 nA
120 pA/A + 8.0 nA
280 HA/A + 12 nA
1.1 mA/A + 65 nA

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

250 HA/A + 400 nA
160 pA/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

(22 to 220) mA

(10 to 20) Hz 250 uAJA + 4 pA
(20 to 40) Hz 160 pA/A + 3.5 A
40 Hz to 1 kHz 120 pA/A + 2.6 pA
AC Current — Source ! ((51t20153)kk|:|22 210i) #}%’21 ig S: Multiproduct Calibrator
220 mAto 2.2 A
20 Hz to 1 kHz 260 pA/A + 35 PA
(1to5) kHz 450 pA/A + 80 HA
(5 to 10) kHz 7 mA/A + 160 uA
(22t011) A
AC Current — Source * 40 Hz to 1 kHz 460 pAJ/A + 170 pA Multi-Function Calibrator
(1to 5) kHz 950 HA/A + 380 A and Amplifier
(5 to 10) kHz 3.6 mA/A + 750 pA

AC — Source !

1.45mAto 16.5 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 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 A

100 pAto 1 mA
AC Current — Measure * (10 to 20) Hz 4 mA/A +0.2 uA Multimeter

(20 to 45) Hz 1.5 mA/A + 0.2 pA

(45 to 100) Hz 0.6 mA/A + 0.2 A

100 Hz to 5 kHz 0.31 mA/A + 0.2 yA
(5 to 20) kHz 0.6 mA/A + 0.2 A

(20 to 50) kHz 4 mA/A +0.4 pA

(50 to 100) kHz 5.5 mA/A + 1.5 yA
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
(1to 10) mA
(10 to 20) Hz 4 mAJA + 2 PA
(20 to 45) Hz 1.5 mA/A + 2 A
(45 to 100) Hz 0.6 mA/A + 2 A
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 pA
(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 mAJ/A + 40 pA
(50 to 100) kHz 5.5 mA/A + 0.15 mA

100 mAtol 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+0.2mA

3 mA/A + 0.2 mA
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 * (0'251t8 I}|(z))t(\)/40 KHz 0.1° Phase Meter
(40 to 100) kHz 0.5°
(10 to 120) V
10 Hz to 40 kHz 0.1°
(40 to 100) kHz 0.5°
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
Phase — Source 1 (0 to 360)°
1 Hz to 1 kHz (7 + 0.05R) m°
(3.2 V) Voltage Ratio = 1 (1t06.25) kHz (12 + 0.1R) m®
(6.25 to 50) kHz (30 + 0.25R) m®
(50 to 100) kHz (60 + 0.5R) m°
Phase Standard

1V to 100V Ratio

100V to 1V Ratio

1Hzto1lkHz
1 kHz to 6.25 kHz
6.25 kHz to 50 kHz
50 kHz to 100 kHz

1Hzto1lkHz
1 kHz to 6.25 kHz
6.25 kHz to 50 kHz
50 kHz to 100 kHz

(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°

Ratio= ratio of the larger
voltage divided by the
smaller voltage

Oscilloscopes *
Square Wave Signal
50 Qat 1 kHz
1 MQ at 1 kHz

Pulse & Rise Time
05, 1Vpp
1Vpp

Time Mark Output?
Into 50 ohms

Leveled Sine Flatness

1mVto6.6V
1 mVto 130V

10 MHz
1 MHz

2 nsto 20 ms
50msto5s

50 kHz reference
50 kHz to 100 MHz
(100 to 600) MHz

2.5 mV/IV + 40 pv
8 mV/V to 40 pv

0.4 ns
0.4 ns

(25 + 1 000t) 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 n\V

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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. Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
Referenced to 1 mW
(100 to 300) kHz 15%
300 kHz to 50 MHz 1.3%
50 MHz to 5 GHz 1.2%
(510 10) GHz 1.2%
(10 to 18) GHz 1.2% . .
RF Power Sensors — (18 t0 26.5) GHz 2.3 % Cﬁﬁ;‘:ﬂozgi”}gs;%'ﬁ”rd
Calibration Factors 1° (26 to 27) GHz 2.5% Sensgrs
(27 to 30) GHz 2.6 %
(30 to 34) GHz 2.5 %
(34 to 40) GHz 2.5 %
(40 to 42) GHz 3.2%
(42 to 48) GHz 3.5%
(48 to 50) GHz 3.8%
-35dBm < P < -20 dBm
100 kHz < f< 1 MHz 0.8dB
RF Power — Absolute 1 MHz<f<6GHz 0.8dB Comparison with a
Measure # -20dBm <P <0 dBm Standard Power Sensor
100 kHz < f< 1 MHz 0.2dB
1 MHz<f<6GHz 1.3dB
0dBm < P<20dBm
100 kHz < f< 1 MHz 0.21 dB
1MHz<f<1.2GHz 0.13dB
1.2 GHz <f< 6 GHz 0.15dB
RF Power — Absolute -35dBm < P <-20 dBm Comparison with a
Measure # 10 MHz < f < 12.4GHz 0.7 dB Standard Power Sensor
12.4GHz < f < 26.5GHz 0.72 dB
-20dBm <P <0dBm
10 MHz < f< 12.4GHz 0.2dB
12.4GHz < f < 26.5GHz 0.25dB
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
0dBm <P <20dBm
10 MHz < f<12.4GHz 0.2dB
12.4GHz < f < 26.5GHz 0.25dB
-70 dBm < P <-60 dBm
10 MHz < f< 18 GHz 1.7dB
-60 dBm < P <-50 dBm
10 MHz < f< 1.5 GHz 0.31dB
RF Power — Absolute 15GHz<f<6GHz 0.35dB Comparison with a
Measure 4 6 GHz <f< 14 GHz 0.35dB Standard Power Sensor
14 GHz < f< 18 GHz 0.4dB
(-30 to 20) dB
100 kHz to 2.6 GHz 0.83dB
100 kHz to 4.2 GHz 0.83dB
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 RFMF;?aI\,sVlfl’ré Il?elatlve (20.0 toRe O g B Measuring Receiver
150 KHz t0 26.5 GHz (-30 to -130) dB 0.28 dB

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 1 (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
(6.6t0 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
(310 26.5) GHz

(3 0 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 t0 6.6) GHz
(6.6 to 13.2) GHz
(13.2 to 26.5) GHz

1.5Hz
19Hz
2.7 Hz
3.8 Hz

Measuring Receiver

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

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

0.21 % Depth
0.5 % Depth

Measuring Receiver

(18 to 26.5) GHz (50 to 95) % Depth 0.6 % Depth
Amplitude Modulation Rate: (9 Hz to 10 kHz)
Flatness * ' Measuring Receiver

10 MHz to 26.5 GHz

Depth: (5 to 99) %

0.17 % Depth

Phase Modulation —
Measure *

100 kHz to 6.6 GHz

100 kHz to 6.6 GHz

(6.6 10 13.2) GHz
(6.6 t0 13.2) GHz

(13.2 to0 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

\\\\\\\“‘”I‘l/,//’
| é N
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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 Hzto 26.5 GHz (-90t0 0.01) dB 1.5dB Spectrum Analyzer
(26.5 to 50) GHz 2.1dB
Distortion — Measure ! |(0to0 99.9) dB
20 Hz to 20 kHz (50 to 500) kHz 1.6dB Audio Analyzer
(20 to 100) kHz (50 to 500) kHz 2.8dB
Electrical - RF/Microwave Ambherst, NH

Parqmeter/ S11 - Reflection Magnitude °
Equipment

Reference Standard, Method,

and/or Equipment

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
30 kHz to 300 kHz | 0.013 0.013 0.017 0.02 0.027 0.033 0.037 0.045 0.05 0.065
300 kHz to 3GHz | 0.012 0.012 0.012 0.014 0.015 0.018 0.025 0.030 0.033 0.033
(3 t0 20) 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
oy,
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Para_meter/ S11 - Reflection Phase *
Equipment
Reference Standa}rd, Method, Network Analyzer, Calibration Kit and Verification Kit
and/or Equipment
Range Expanded Uncertainty of Measurement (+/-)
Measured Magnitude (Degrees)
Frequency
0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
30 kHz to 300 kHz 8 4.8 35 35 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
(3 to 20) GHz 18.5 9.5 6.5 4.7 4 35 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
Pargmeter/ S21 - Transmission Magnitude °
Equipment
Reference Standa}rd, Method, 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
(3to0 20) 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
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Parameter/
Equipment

S21 - Transmission Phase

Reference Standard, Method,

and/or Equipment

Network Analyzer, Calibration Kit and Verification Kit

Range Expanded Uncertainty of Measurement (+/-)
Measured Magnitude (Degrees)
Frequency
0 3 6 10 20 30 40 50 60
30 kHz to 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 15 1.6 2 2.4 3.4
(3t0 20) GHz 14 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 Amherst, NH
. Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range Method, and/or
Measurement (+/-) )
Equipment
Calipers 12 Upto48in (6.4 +6.8L) nin + 0.58R Gage Blocks
Height Gages 12 Upto48in (28 + 1.8L) pin + 0.58R Gage Blocks
Micrometers ?
External, Internal, Depth, (0to 48)in (3.6 + 6.8L) pin + 0.58R Gage Blocks

Bore and Micrometer Head

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 12

(0to4)in

(12 + 4.6L) pin + 0.58R

Universal Length
Measuring Machine,
Indicator Tester

Indicators, Dial Gauge, Dial
Test Indicator, LVDTs 2

(0to 4) in

(2.6 + 2.5L) pin + 0.58R

Gage Blocks, Comparator
Stand

Plain External Diameter 12
(Cylindrical and Taper)

Upto12in

(12 + 1.6L) pin

Gage Blocks, Universal
Length Measuring Machine

Plain Internal Diameter 2
(Cylindrical and Taper)

(0.04t0 12) in

(13 +2.2L) pin

Gage Blocks, Universal
Length Measuring Machine
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Length — Dimensional Metrology

Ambherst, NH

Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

Thread Plug Gages 2
(Cylindrical and Taper)
Simple Pitch Diameter

Major Diameter

Upto12in

(44 + 2.6L) pin
(14 + 1.2L) pin

Gage Blocks, Thread
Wires, Universal
Length Measuring Machine

Thread Ring Gages 2
(Cylindrical and Taper)
Simple Pitch Diameter

Minor Diameter

(0.1t0 12) in

(59 + 0.48L) pin
(15 + 1.2L) um

Gage Blocks, T-Shaped
Stylus, Universal
Length Measuring Machine

Gage Blocks 2
Length
(Deviation of the length at any
point from nominal length)

Variation in length

Upto4in

0.02 in

(2.6 + 0.6L) pin

1.3 pin

Gage Blocks, Gage Block
Comparator

Gage Blocks 2
Length
(Deviation of the length at any
point from nominal length)

Variation in length

Upto4in
(4 to 20) in

0.02 in

(6.3 + 0.65L) pin
(4.3 + 1.0L) pin

5.9 pin

Gage Blocks, Universal
Length Measuring Machine

Surface Plates *
Repeat Reading only
(Local area flatness)

Up to 5 000 pin

19 pin

Repeat-0-meter

Snap Gages ?
(External / Internal)

Upto24in

(12 + 1.6L) pin

Gage Blocks, Universal
Length Measuring Machine

Spherical Diameter,
Standard Ball, Steel Ball 2

Upto4in

(10 + 1.2L) pin

Gage Blocks, Universal
Length Measuring Machine

Thickness Gauge / Feeler

Gage Blocks, Universal

Page 195 of 840

. . Length Measuring
Gauge ? (0.001to 1) in (12+0.17L) pin Machine, High-Accuracy
Micrometer
Rigid Rules & (0 to 40) in 0.006 5in
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Ambherst, NH

Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

Pressure / Vacuum %2
Transducers, Transmitters
(Gage, Absolute, Differential)

(-15 to 300) psi
(300 to 5 000) psi
(5000 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

(0 to 500) mg 0.005 1 mg
500mgto5g 0.017 mg
13 (5t010) g 0.025 mg .
Scales and Balances (10 t0 20) g 0.038 mg Standard Weights

20 g to 10 kg 1.3 x 10° kg/kg

(10 to 600) kg 51 x 10 kg/kg

(1 to 500) mg 0.005 2 mg

500 mgto5g 0.017 mg

Mass (Weights) (5t010) g 0.025 mg Weights and Balances

(10to 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 12

(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) Ibf

0.071 % of reading + 0.58R

Load Cell

POVA (Piston/Plunger
Operated Volumetric
Apparatus)
Pipettes, Syringes, Dilutors,
Titrators, Piston/Displacement

(0.1t0 5) pl

(5to 20) ul

(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, (0.5t0 1) mi 2 % of reading
Liquid Handlers (1to5) mi 2 % of reading
(5to 10) ml 2 % of reading

Gravimetric Method
referenced to OIML Mass
Standard and Balances
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Mass and Mass Related

Ambherst, NH

. Reference Standard,
. Expanded Uncertainty of
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
(0.1to 2) ml 0.35 % of reading
Volumetric Glassware (2 to 25) ml 0.16 % of reading
Volumetric Apparatus, Flasks, (25 to 50) ml 0.15 % of reading Gravimetric Method
Burettes, Volumetric (50 to 100) ml 0.12 % of reading
. . . referenced to OIML Mass

Dispensers, Cylinders, (100 to 250) ml 0.11 % of reading Standard and Balances
Graduated Cylinders, (250 to 500) ml 0.1 % of reading
Beakers, Vials, & Containers (500 to 1 000) ml 0.1 % of reading
(1 000 to 2 000) ml 0.1 % of reading

Photometry and Radiometry

Amherst, NH

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Methopl, and/or
Equipment
Optical Power — Measure *
850 nm (-60 to 6) dB 3.4 % of reading + 0.01 dB Optical
1310 nm (-110to 10) dB 3.4 % of reading + 0.01 dB Test System
1550 nm (-110to 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

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Methopl, and/or
Equipment
Temperature measuring } o o Comparison to Standard
equipment * (-20 10 660) °C 0.063°C Thermometers
Re'lits't‘fmt':n’g‘f'ty (10 to 95) %RH 0.57 %RH Humidity Generator
-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 €=0.95A=(8to14) um
150 °C 11°C
160°C 1.1°C
200 °C 1.2°C
Version 048 Issued: Feb 08, 2024 . .org X
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Thermodynamic

Ambherst, NH
. Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
Radiation (Infrared) 300°C 1'50 ¢ Black Body Calibrator
Thermometers ! 400°C g-C €=0.95A1=(8to 14) um
500°C 2.8°C 7 H
Time and Frequency Amherst, NH
. Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
1
Frequency— I\/I_easure 10 MHz 6 x 10! Hz/Hz GPS and F_requency
Fixed Point Receiver

0.1 Hz to 3 GHz

1
Frequency — Measure 10 Hz to 46 GHz

7 x 101 Hz/Hz
7 x 10 Hz/Hz

GPS, Frequency Receiver
and Counter

0.1 Hz to 10 MHz
Frequency — Source *

6 x 10" Hz/Hz

10 MHz to 50 GHz

6 x 10" Hz/Hz

GPS, Frequency Receiver
and Signal Generator

Photo Tachometer * (0 to 100 000) rpm

(0.1 x 10®) of reading + 0.58R

Generator with Lamp

Timers, Stopwatches, (0 to 24) hr 0.86 ms Frequency Counter
Chronometers * (0to 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 Measuring
Machine, Linear (0to 24) in (3.3 +2.0L) pin Gage Blocks
Measurement 2
Return to Site listing (top)  Go to Notes (bottom)
i : , 202 . . 3
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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

. Reference Standard,
. Expanded Uncertainty of
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
1.49 uS/cm 0.43 uS/cm
. Standard
Conductivity * 99 uS/cm 2.1 uS/cm . .

1,000 pS/cm 2.8 us/cm Conductivity Solutions
pH 12 (4,7,10) pH 0.03 pH + 0.58R Standard pH Solutions

Electrical — DC/Low Frequency

San Jose, CA

. Reference Standard,
. Expanded Uncertainty of
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
(0 to 220) mV 6 uWV/V + 0.4 pV
220mVt0 2.2V 3.5 uV/V +0.70 pV
- . (2.2t0 11) V 2.5 uV/V +2.6 uV _ . _
DC Voltage — Source (1110 22) V 25 UV/V + 4 4V Multi-Function Calibrator
(22 to 220) V 3.5 uWV/V + 40 pv
220V to 1.1 kV 4.5 uV/V+04mV
DC Voltage — Source ! 1 é;gv 8'28 ﬁ:// Fluke 732A
Fixed Values 10V 321V DC Voltage Standard
(0 to 100) mV 0.66 uV/V + 1.4 pV
100 mV to 1V 0.39 uV/V + 1.0 uV DSCta\rfggr"’(‘jgeRFégfgﬁgge
DC Voltage — Measure ! (1to10) V 0.31 pV/V +0.82 uV Divider énd NULL.
(10 to 100) V 0.39 uV/V + 1.2 pV Detector. Multimeter
100 V to 1 kV 0.66 LV/V + 6.0 uV '
(0 to 100) mV 3.5 VvV +0.31 pv
100 mV to 1V 3.1 pV/V +0.31 pv
DC Voltage — Measure ! (1to 10) V 2.6 uVIV +0.51 pv Multimeter
(10 to 100) V 4.5 uVv/V + 30 pv
100 V to 1 kV 4.5 pV/V + 100 pV
Version 048 | F 08, 2024 . .org ;
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Electrical — DC/Low Frequency San Jose, CA
. Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
DC Voltage — Measure ! Ross VD-60 Voltage
High Voltage (110 60) kV 21\ Divider
Up to 220 pA 35 uA/A +6nA
220 pAto 2.2 mA 30 pA/A + 7 nA
~ . (2.2 to 22) mA 30 pA/A + 40 nA g . _
DC Current — Source (22 0 220) mA 40 PAJA +0.7 uA Multi-Function Calibrator
220 mAt0 2.2 A 60 pA/A + 12 pA
(2.2t011) A 85 HA/A + 25 YA
0 to 330 pA 116 pA/A + 16 nA
330 pA to 3.3 mA 78 LA/A + 24 nA
(3.3t0 33) mA 78 HA/A +0.17 pA
DC Current — Source * (33to 330) mA 78 uA/A + 1.7 pA Multi-Product Calibrator
330 mAto 3.0 A 155 uA/A + 32 pA
(3.0t0 11 A 388 HA/A +270 pA
(11 to 20.5) A 775 nA/A + 590 pA
(10to 16.5) A 2.8 mA/A + 3 mA . .
DC Current — Source ! (16.5 to 150) A 2.8 MAJA + 25 mA M‘\*A'/ti'thp\:\‘l’/‘é‘é?:ucrﬁ“cbgﬁtor
(150to 1 025) A 3 mA/A + 90 mA
(0 to 100) nA 30 HA/A + 40 pA
100 nAto 1 pA 15 pA/A + 40 pA
(1 to 10) pA 15 pA/A + 100 pA
(10 to 100) pA 15 yA/A + 0.8 nA .
100 pA to 1 mA 15 HA/A + 5 nA Multimeter
B . (1 to 10) mA 15 uA/A + 50 nA
DC Current — Measure (10 to 100) mA 30 LA/A + 0.5 A
100 mAto1 A 100 pA/A + 10 pA
(10 500) A 0.16 MA/A Multlme;er:uvr\]/: Current
(10 to 550) A 20 mA/A + 0.4A Current Clamp
1 mQ 4 puQIQ
10 mQ 1.6 pQ/IQ
100 mQ 1.3 pQ/Q
10 1.7 uQ/Q
Resistance - Source ! 10 Q 1.7 pQ/Q .
Fixed Points 100 Q 1.7 pQ/Q Standard Resistors
1kQ 2 pQ/Q
10 kQ 1.8 uQ/Q
100 kO 2 pQ/Q
1 MQ 4 uQIQ
Version 048 | F 08, 2024 . .org ;
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San Jose, CA

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
100 MQ 0.035 % of reading
Resistance — Source * 1 GQ 0.05 % of reading Fixed Resistor
Fixed Points 10 GQ 0.07 % of reading
100 GQ 0.11 % of reading
00 50 pQ
10 95 uQY/Q
1.9Q 95 nQ/Q
10 Q 23 pQ/Q
19Q 23 pQ/Q
100 Q 10 pQ/Q
190 Q 10 pQ/Q
1 kQ 8.5 nQY/Q
H 1
Res'é&ig%eéosir?; rce 113 11((3 gg ﬁ gig Multi-Function Calibrator

19 kQ 8.5 p/Q
100 kQ 11 pQ/Q
190 kQ 11 nQ/Q
1 MQ 20 pQ/Q
1.9 MQ 21 pQ/Q
10 MQ 40 uQ/Q
19 MQ 47 pQy/Q
100 MQ 100 p/Q

(0to11) Q@ 31 pQ/Q + 0.78 mQ

(11t0 110) Q 23 uQ/Q + 1.2 mQ

Resistance — Source *

110 Qto 1.1 kQ
(1.1to 11) kQ
(11 to 110) kQ

110 kQ to 1.1 MQ

(1.1t0 3.3) MQ
(3.3 10 11) MQ
(11 to 33) MQ
(33 to 110) MQ

(110 to 330) MQ

(330 to 1100) MQ

22 uQ/Q + 1.7 mQ
22 UQIQ + 17 mQ
22 uQIQ +0.17 Q
25 uQIQ+1.7Q
47 pQIQ +23 Q
101 uQ/Q +39 Q
194 uQIQ + 1.9 kQ
388 uQ/Q + 2.3 kQ
2.3 mQIQ + 78 kQ
12 mQ/Q + 388 kQ

Multi-Product Calibrator

Resistance - Measure !

(0 to 10) Q
(10 to 100) Q
100 Q to 1 kQ

(1 to 10) kQ
(10 to 100) kQ

15 pQ/Q + 50 uQ
10 pQ/Q + 0.5 mQ
8 uY/Q + 0.5 mQ
8 uQ/Q + 5 mQ
8 uQ/Q + 50 mQ

HP 3458A Multimeter
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Electrical — DC/Low Frequency

San Jose, CA

Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

Resistance - Measure !

100k Q to 1 MQ
(1 to 10) MQ

(10 to 100) MQ

100 MQ to 1 GQ

12 uQ/Q+2Q
50 pQ/Q + 0.1 kQ
0.5 mYQ + 1 kQ
5 mQ/Q + 10 kQ

HP 3458A Multimeter

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
(2.2t0 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
(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 uVIV + 4 pv
85 uVIV + 4 pv
75 uWVIV + 4 pv
180 pV/V + 4 pv
460 pV/IV + 5 pv
900 uV/V + 10 pv
1.2 mV/V + 20 pVv
2.5 mV/IV + 20 pv

220 uVIV + 4 pv
85 uVIV + 4 pv
75 uVIV + 4 pv
180 pVv/V + 4 pv
460 pV/IV + 5 pv
900 puV/V + 10 pv
1.2 mV/V + 20 pVv
2.5 mV/IV + 20 pv

220 uVv/V + 12 pv
85 uV/IV + 7 uv
75 VIV + 7 pVv
180 pVv/IV + 7 uv

420 pV/IV + 17 pVv

750 uVIV + 20 pv

1.2 mV/V + 25 pVv

2.5 mV/IV + 45 pv

220 pV/V + 40 pv
80 uVv/V + 15 pv
40 VIV + 8 uv
70 pVv/V + 10 pVv

105 pV/V + 30 pv

340 uVIV + 80 pv

900 pV/V + 200 pVv

1.5 mV/V + 300 uVv

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 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
500 kHz to 1 MHz
(220 to 750) V
(30 to 50) kHz
(50 to 100) kHz
220V to 1.1 kV
(15 to 50) Hz

220 uV/V + 400 pv
80 uV/IV + 150 pv
40 uVIV + 50 pv
70 uVIV + 100 pVv
95 uV/IV + 200 pVv
260 puV/V + 600 pVv
900 pV/V + 2 mV
1.3 mVIV +3.2mV

220 VIV + 4.0 mV
80 uVv/V + 1.5 mV
47 pVIV + 0.6 mV
75 uVIV + 1 mV
130 pV/V + 2.5 mV
800 pV/V + 16 mV
4.2 mVIV + 40 mV
7mV/IV + 80 mV

0.6 mV/V + 11 mV
2.3 mV/IV + 45 mV

260 pV/IV + 16 mV

Multi-Function Calibrator

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

50 Hz to 1 kHz 60 uV/V + 3.5 mV
Up to 10 mV
(1to 40) Hz 300 pVv/V + 3 uv

200 uV/V + 1.1 pv
300 pVv/V + 1.1 pv
1mV/V+11puVv
5mVIV +1.1uVv
40 mV/IV + 2 pv

AC Voltage — Measure * (1 to 40) Hz 70 VIV + 4 pV Multimeter

40 Hz to 1 kHz 70 VIV + 2 pv

(1 to 20) kHz 140 pVv/IV + 2 pv

(20 to 50) kHz 300 uV/IV + 2 pv

(50 to 100) kHz 800 pVv/V + 2 v

(100 to 300) kHz 3mV/V + 10 pv

300 kHz to 1 MHz 10 mV/V + 10 pVv

(1to 2) MHz 15 mV/V + 10 pv
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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
(1to40) 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
(1to 2) MHz
(10 to 100) V
(1to 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 uVIV + 0.4 mV
70 uVIV + 0.2 mV
140 pVIV + 0.2 mV
300 pVv/V + 0.2 mV
800 uVv/V + 0.2 mV
3mV/V +1mV
10 mV/V + 1 mV
15 mV/V + 1 mV

200 pV/V + 4 mV
200 pV/V + 2 mV
200 pV/V + 2 mV
350 pV/IV + 2 mV
1.2mV/V +2mV
4 mVIV + 10 mV
15 mV/IV + 10 mV

400 uV/V + 40 mV
400 pV/V + 20 mV
600 puV/V + 20 mV
1.2 mV/V + 20 mV
3mV/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 pVv
493 pVv/V + 0.87 pVv
280 uV/V +0.87 pv
540 uVv/V + 1.3 pv
800 pVv/V + 1.7 uv
1.5 mV/IV + 2.7 uv
1.6 mV/IV +4 uv
21 mV/V +4pv

567 uVv/V +0.87 uv
247 pVIV + 0.87 pVv
140 pVv/V + 0.87 pVv
267 pVIV + 1.3 pv
400 pVv/V + 1.7 pVv
800 uV/IV + 2.7 pv
867 uV/V + 4 nv
1.3mV/IV +4uv

AC Measurement Standard
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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 uVv/V + 0.87 pVv
120 uVv/V + 0.87 pVv
73 uV/V + 0.87 pv
140 pVIV + 1.3 pv
207 uVIV + 1.7 pv
540 pV/IV + 2.7 uV
573 uVIV + 4 pv
933 uV/V + 4 pv

160 pVvV/V + 1 v
80 uV/V + 1 pVv
43 uVIV + 1 pv
80 uVv/V + 1.3 pv
173 uVIV + 1.7 pVv
340 pVIV + 2.7 uVvV
440 pVv/IV + 4 pv
733 uVIV + 4 pv

140 pVIV + 1 pv

56 uV/V + 1 puVv

25 uVIV + 1 pVv
46 pVIV + 1.3 pVv
107 pVv/V + 1.7 pv
160 pVv/V + 2.7 yV
240 uVIV + 4 pv
627 uVIV + 4 pv

140 pVIV + 1 pv

50 pV/IV + 1 v

21 pvVIV + 1 Vv
3B uviv+13uv
53 VIV + 1.7 pv
107 uVIV + 2.7 pVv
200 pVv/IV + 4 uv
600 uV/V + 4 uv
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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
500 kHz to 1 MHz
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

133 pV/V + 0.058 pv
43 uVv/V + 0.058 pv
15 pVv/V + 0.058 pVv
30 uVv/V + 0.058 pVv
47 uVIV + 0.058 pv
100 pV/V + 0.058 pVv
167 uV/V + 0.058 pVv
560 puV/V + 0.058 pVv

133 pV/V + 0.058 pv
44 uVvIV + 0.058 pv
15 pV/V + 0.058 pv
31 uVv/V +0.058 pVv
53 uV/V + 0.058 pVv
120 pV/V + 0.058 pv
253 uV/IV +0.058 pv
733 uV/V + 0.058 pv

133 uV/IV + 0.58 pv
44 uVv/IV + 0.58 pv
17 pVv/IV + 0.58 pv
31 pV/IV +0.58 pv
53 uVv/V + 0.58 uv
120 pVv/V + 0.58 pv
253 uVv/V +0.58 pv
733 uV/V +0.58 pv

133 uVv/V +0.58 pv
45 pVv/Iv + 0.58 pv
20 pVv/V + 0.58 pv
37 uVvIV +0.58 pv
61 uV/V + 0.58 pv
127 uVvIV + 0.58 pv
267 uV/V + 0.58 pVv
733 uVv/V +0.58 uv

AC Measurement Standard

Version 048 Issued: February 08, 2024

www.anab.org

Page 206 of 840

ANSI National Accreditation Board AR


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

AC Voltage — Measure *
(Absolute Measurement)

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

133 uVIV + 5.8 pv
45 pVIV + 5.8 pVv
19 uVIV + 5.8 pv
45 pVvIVvV + 5.8 pv
64 uV/V + 5.8 pv
140 pVIV + 5.8 pVv
293 uVIV + 5.8 pv

133 pV/V + 5.8 pv
64 pV/V + 5.8 pv
26 uV/V + 5.8 pv
80 uV/V + 5.8 pv
267 uVIV + 5.8 pyv

133 pV/IV + 5.8 pv
64 uV/V + 5.8 pv
25 uV/V + 5.8 pv
80 uV/V + 5.8 pv
267 pV/IV + 5.8 uv

AC Measurement Standard

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

2.2 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
(1.2to 2) MHz
(2 to 10) MHz
(10 to 20) MHz
(20 to 30) MHz

667 uV/V + 0.06 pVv
333 pVv/V + 0.06 pv
333 pVv/V +0.06 pv
333 uV/V + 0.06 pVv
467 pV/IV + 0.67 pvV
467 pV/IV + 0.67 pVv
467 pVIV + 0.67 pvV
1.1 mV/V + 0.67 pvV
2.0 mV/IV + 0.67 pVv
4.7 mVIV + 1.3 uVv
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Range

Expanded Uncertainty of

Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

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

7 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
(1.2to 2) MHz
(2 to 10) MHz
(10 to 20) MHz
(20 to 30) MHz
22 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
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

667 uV/V + 0.058 pv
333 uVv/V +0.058 pv
333 uVv/V +0.058 pv
333 uV/V + 0.058 pVv
467 pV/IV + 0.67 pVv
467 pV/IV + 0.67 pVv
467 pV/V + 0.67 pVv
667 uV/V + 0.67 v
1.1 mV/V + 0.67 pVv
2.5 mV/IV + 0.67 pVv

667 uV/V +0.058 pVv
333 uV/V + 0.058 pv
333 uV/V + 0.058 pv
333 pVv/V + 0.058 pVv
467 pVIV + 0.058 pv
467 pVIV + 0.058 pv
467 pV/V + 0.058 pVv
667 uV/V + 0.058 pVv
1.1 mV/V + 0.058 pVv
2.5 mV/V + 0.058 pVv

667 uV/V +0.58 uv
333 uVv/V +0.58 pv
333 pVv/V +0.58 pv
333 pVv/V +0.58 pv
333 uVv/V +0.58 pv
333 pVv/V +0.58 pv
333 pVv/V +0.58 pv
667 uV/V +0.58 uv
1 mV/V +0.58 pv
2.3 mV/V +0.58 pVv
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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
(1.2to 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 pVv
267 pVIV +0.58 pVv
267 pVIV +0.58 pv
267 pVIV + 0.58 pv
267 pV/IV + 0.58 pVv
333 uV/V +0.58 pv
333 uVv/V +0.58 pv
667 uV/V +0.58 pv
1 mV/V +0.58 pv
2.3 mV/V +0.58 pv

667 uV/V + 5.8 uVv
200 pV/V + 5.8 pv
200 pV/V + 5.8 pv
200 pV/V + 5.8 uv
200 pV/V + 5.8 uv
333 uVv/V + 5.8 uv
333 uV/V + 5.8 uv
667 uV/V + 5.8 uv
1 mV/V +5.8 puv
2.3 mV/V + 5.8 uv

667 uV/V + 5.8 uv
200 puV/V + 5.8 uv
200 pV/V + 5.8 uv
200 pV/V + 5.8 uv
200 pV/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 +58 uv
2.3 mV/V +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)

7V 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
(1.2to 2) MHz
(2 to 10) MHz
(10 to 20) MHz
(20 to 30) MHz

667 uV/IV + 5.8 uv
200 uV/V + 5.8 uv
200 pV/IV + 5.8 pv
200 pV/V + 5.8 pv
200 pV/V + 5.8 uv
333 uV/V + 5.8 uv
333 uVv/V + 5.8 uv
667 uV/V + 5.8 uv
1.0 mV/V +5.8 pv
2.3 mV/V + 5.8 uv

AC Measurement Standard

. |(1to 60) kV Ross VD-60 Voltage
AC Voltage — Measure (20 to 100) Hz 2mVIV 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 ! %Zoﬂ[é ?0?)? Ik<||_—||zz 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°
Up to 220 pA
(10 to 20) Hz 230 yA/A + 16 nA
(20 to 40) Hz 140 pA/A + 10 nA
40 Hz to 1 kHz 110 pA/A + 8.0 nA
(1to5) kHz 250 uA/A + 12 nA
AC Current — Source ! 290 pASSt(;[()21202nI,(D|\_|Z ° HAA + 65 nA Multi-Function Calibrator
(10 to 20) Hz 230 uA/A + 40 nA
(20 to 40) Hz 140 pA/A + 35 nA

40 Hz to 1 kHz
(1to5) kHz

110 pAJ/A + 35 nA
180 HA/A + 110 nA

(5 to 10) kHz 900 LA/A + 650 NA
Version 048 | :F 08, 2024 . .0rg 3
ersion ssued: February www.anab.or ANMAB M{ SR
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Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

(2.2t022) mA

(10 to 20) Hz 250 JA/A + 400 nA
(20 to 40) Hz 140 pA/A + 350 nA
40 Hz to 1 kHz 110 pA/A + 350 nA
(1to5) kHz 180 HA/A + 550 nA
(5 to 10) kHz 900 pA/A + 5.0 A
(22 to 220) mA
AC Current — Source * 88 :g 4218; Ei ﬁg Eﬁllﬁ I gg Eﬁ Multi-Function Calibrator
40 Hz to 1 kHz 110 pA/A + 2.6 YA
(1to 5) kHz 180 HA/A + 3.5 pA
(5 to 10) kHz 900 pA/A + 10 pA
220mAto 2.2 A
20 Hz to 1 kHz 240 pA/A + 35 HA
(1to5) kHz 390 pA/A + 80 pHA
(5 to 10) kHz 6.0 mA/A + 160 pA
1.45mAto 165 A

AC Current — Source *

(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

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 A Multimeter
(20 to 45) Hz 1.5 mA/A +0.2 A
(45 to 100) Hz 0.60 mA/A + 0.2 A
100 Hz to 5 kHz 0.31 mA/A + 0.2 A
(5 to 20) kHz 0.60 mA/A + 0.2 A
(20 to 50) kHz 4.0 mA/A + 0.4 pA
(50 to 100) kHz 5.5 mA/A + 1.5 pA
Version 048 | ' F 08, 2024 . .org X
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
(1to 10) mA
(10 to 20) Hz 4 mAJA + 2 PA
(20 to 45) Hz 1.5 mA/A + 2 A
(45 to 100) Hz 0.6 mA/A + 2 A
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 pA
(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 40 mA/A + 40 pA
(50 to 100) kHz 5.5 mA/A + 0.15 mA

100 mAtol 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

4mA/A + 0.2 mA
1.6 mA/A + 0.2 mA
0.80 mA/A + 0.2 mA
1 mA/A+0.2mA
3mA/A +0.2 mA
10 mA/A + 0.4 mA

(1t020) A

45 Hzto 1 kHz 0.16 mA/A
AC High Current — Measure * (1to 10) kHz 0.16 mA/A Multimeter w/Current Shun
(20 to 100) A
45 Hzto 1 kHz 0.16 mA/A
00 130 pQ
0.1Q 170 pQ
1Q 1.5 mQ
AC Resistance — Source * 10Q 4.7 mQ I
100 Hz to 100 kHz 100 O 46 mO Calibration RL Standard
1 kQ 460 mQ
10 kQ 4.6 Q
100 kQ 46 Q
AC Resistance — L
Source and Measure ! 1 mQ to 10 MQ 0.5 mQ/Q + 0.58 uQ RLC Digibridge and

100 Hz to 100 kHz

Calibration RL Standard

Version 048

Issued: February 08, 2024

www.anab.org

Page 212 of 840

ANSI National Accreditation Board VAR



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

Capacitance — Source !
50 Hz to 1 kHz

(0.19t0 0.4) nF
(0.4t01.1) nF
(1.1 nFto 3.3) nF
(3.3to 11) nF
(11to 33) nF
(3310 110) nF
(110 to 330) nF
330nFto 1.1 uF
(1.1t0 3.3) uF
(3.3t0 11) uF
(11 to 33) uF
(3310 110) pF
(110 to 330) pF
330 uF to 1.1 mF
(1.1t0 3.3) mF
(3.3t0 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 12

(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 PRl o0 1 d3 RLC Digibridge and
LnFto L1uF 62 F/F Standard Capacitors
11pFtolmF 0.1 mF/IF P

Inductance — Source 1?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
001pHto10H

0.2 mH/H + 0.058 pH

GenRad 1689
RLC Digibridge

Electrical Stimulation of
Thermocouple Indicators *

Type B
(600 to 800) °C
(800 to 1 000) °C
(1 000to 1550) °C
(1550t01820) °C
Type C
(0 to 150) °C
(150 to 650) °C
(650 to 1 000) °C
(1 000to 1 800) °C
(1800to 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
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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
(-25to 350) °C
(350 to 650) °C
(650 to 1 000) °C
TypeJ
(-210 to -100) °C
(-100 to -30) °C
(-30to 150) °C
(150 to 760) °C
(760 to 1 200) °C
Type K
(-200 to -100) °C
(-100 to -25) °C
(-251t0 120) °C
(120 to 1 000) °C
(1000to 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
(-25t0 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
(1000to 1767)°C
Type S
(0 to 250) °C
(250 to 1 400) °C
(1400to 1767) °C
Type T
(-250 to -150) °C
(-150to 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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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
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
(-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
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
(-80to 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
(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 (-80to 0) °C 0.023 °C . .
of RTD Indicators * (0 to 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
(-80to 0) °C 0.062 °C
(0 to 100) °C 0.062 °C
(100 to 260) °C 0.11°C
Cu427,10Q
(-100 to 260) °C 0.23°C

Oscilloscopes *
Square Wave Signal

50 Qat 1 kHz +/-1mV1t06.6 V 1 mV/V + 40 pv
1 MQ at 1 kHz 1mVto 130V 4 mV/V + 40 pv
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 000t) parts in 10%s
Into 50 ohms 50msto5s 25 parts in 10° of reading
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Electrical — DC/Low Frequency

San Jose, CA

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
(0.005t0 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

Electrical — RF/Microwave

San Jose, CA

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) MeEtchl)idF;rir;gior
Power Meter (432A),
RF Power — Power Meter (1 mW .
Reference ! 50 MHz 1.1 % of Reading Thermistor Mount (8478B)

and Multimeter (3458A)

RF Power Meter 12

3 MW 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% -[I_r;weerf]n:;gulv:gupn;vigs
Calibration Factors ° (26 to 27) GHz 1.9% Sensgrs
(27 to 30) GHz 2%
(30 to 34) GHz 1.9%
(34 to 40) GHz 2%
(40 to 42) GHz 2.6 %
(42 t0 48) GHz 2.9%
(48 to 50) GHz 3.4 %
(-3t0 0) dB 0.04 dB
(-10to -3) dB 0.03dB Agilent 8902A Measuring
Tuned RF Power (-4010 -10) dB 0.07.dB Receiver with Agilent
Relative — Measure ! (-50t0 -40) dB 0.08 dB 11722A, Agilent 11793A
(-80 to -50) dB 0.09 dB -CA, !
150 kHz to 26.5 GHz (-90 to -80) dB 011 dB Agilent 11792A Power
(-110 to -90) dB 0.14 dB Sensors
(-127 to -110) dB 0.2 dB
7,
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San Jose, CA

Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

(-30 to 20) dB

Agilent 438A Power Meter,
Agilent 8902A Measuring
Receiver,

RE Absolute 100 kHz to 2.6 GHz 0.6 dB Agi_lent 11722A,
Power — Measure . 100 kHz to 4.2 GHz 0.65dB Agilent 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
Rate: 150 kHz to 10 MHz
(5 to 99) % Depth
50 Hz to 10 kHz 4 % Depth . .
20 Hz to 100 kHz 4.6 % Dgpth Agilent 8902A Measuring

Amplitude Modulation —
Measure *

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

50 Hz to 50 kHz

20 Hz to 100 kHz

3.6 % Depth
4.6 % Depth

Receiver
Sensor Module

Rate: 1.3 GHz to 26.5 GHz
(5 to 99) % Depth

50 Hz to 50 kHz

20 Hz to 100 kHz

3.7 % Depth
4.7 % Depth

Agilent 8902A Measuring
Receiver with Agilent
11793APower 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

7.7 % of reading

Agilent 8902A Measuring
Receiver with Agilent

50 Hz to 100 kHz 1.6 % of reading 11793APower Sensor
Phase Modulation — Rate: 10 MHz to 1.3 GHz Agilent 8902A Measuring
Measure * 200 Hz to 20 kHz 7 % of reading Receiver

Phase Modulation —

Rate: 1.3 GHz to 26.5 GHz

Agilent 8902A Measuring
Receiver with Agilent

1 0 .
Measure 200 Hz to 20 kHz 7.4 % of reading 11793APower Sensor
Distortion —Measure*  |(0to 99.9) dB
20 Hz to 20 kHz (50 to 500) kHz 1.3dB AulgiF; ?r?zlezer
(20 to 100) kHz (50 to 500) kHz 2.4dB y
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Electrical - RF/Microwave

San Jose, CA

. Expanded Uncertainty of
Parameter/Equipment Range Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

(-90 10 0.01) dB

Spectrum Analyzer

Length — Dimensional Metrology

Harmonic Measurements ! 3 Hzto 26.5 GHz 1dB Agilent E4440A
(26.5 to 50) GHz 1.5dB HP 8565E
(0t0 1.0
-180°to 180°
. 300 kHz to 6 GHz 0.028
Reflection ST/ 522 - 120 HP 8753E, HP 8510C
Type N (6 to 26.5) GHz 0.036 Network Analyzers
14°
(26.5 to 50) GHz 0.037
1.7°
San Jose, CA

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
Calipers 2 Upto48in (6.4 + 6.8L) pin + 0.58R Gage Blocks
Height Gages 12 Upto48in (28 + 1.8L) pin + 0.58R Gage Blocks
Micrometers 2
External, Internal, Depth, Upto48in (3.6 + 6.8L) pin + 0.58R Gage Blocks
Bore and Micrometer Head
H 1
Ig}g:céfurse Universal Length
. ge, Up to 4in (12 + 4.6L) pin + 0.58R Measuring Machine,
Dial Test Indicator, Indicator Tester
LVDTs
Indicators *
Dial Gauge, - . Gage Block, Comparator
Dial Test Indicator, Upto4in (2.6 + 2.5L) pin +0.58R Stand
LVDTs
Length Standards? (0.01t0 48) in (30 + 5L) pin Universal Comparator

Thread Plug Gages 2
(Cylindrical and Taper)
Simple Pitch Diameter . (44 + 2.6L) pin

Major Diameter (0.04t0 12) in (14 + 1.2L) pin

Universal Length
Measuring Machine,
Thread Wires;
Gage Blocks
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Length — Dimensional Metrology San Jose, CA
. Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range Measurement (+/-) Method, and/or
Equipment
Thread Ring Gages 2 Universal Length
(Cylindrical and Taper) Measuring Machine, Gage
Simple Pitch Diameter . (59 + 0.48L) pin Blocks, Master Thread
Minor Diameter (0.112t0 12) in (15 + 1.2L) pin Plug Set
Universal Length
Plain External Diameter 12 . : Measuring Machine, High-
ylindrical and Taper ' +1.6L) uin Accuracy Micrometer,
(Cylindrical and Taper) (0.001t0 12) in (12
Gage Blocks
. . Universal Length
2
Plain Internal Diameter (0.04t0 12) in (13 + 2.2L) in Measuring Machine, Gage
(Cylindrical and Taper) Blocks
Gage Blocks?
Length
(Deviation of the length at any LabMaster Vertical
point from nominal length) (0.05 to 6) in (3 + 1.1L) pin Reference Blocks
Variation in length Up to 0.02 in 5.9 pin
Gage Blocks 2
Length
(Deviation of the length at any (0.05t0 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 pin
! Universal Length
Thread Wires (0.003 t0 0.15) in 10 pin Measuring Machine, Gage
(4t0120) T.P.1.
Blocks
Rigid Rules Up to 20ft 0.002 in + 0.001 in/ft %'taezsl gcuiess
Surface Roughness Testers for 4 pin, 120 pin . .
Ra-Ry 250 pin 2.6 Hin Roughness Specimen
Optical Comparators and
Vision Systems . .
IMeasuring Microscope® Upto12in 118 pin Gage Blocks
XIYIZ Axis
Surface Plates! .
Local Area Flatness Only ((1722xx112 2 4|)n i:]O 250 pin Repeat-0-Meter
(Repeat Reading)
Length Measuring Machine, . )
Linear Measurement 12 Upto24in (3.3+2L) pin Gage Blocks
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Length — Dimensional Metrology San Jose, CA
. Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
Universal Length
Thickness Gauge / Feeler . . Measuring Machine, High-
Gauge%2 (0.001to 1) in (12+0.17L) pin Accuragy Micrometerg
Gage Block
Snap Gages 2 Universal Length
b 5ag (0.001 to 24) in (12 + 1.6L) pin Measuring Machine, Gage
(External / Internal)
Block
. . Universal Length
Spheng:lIDlsatr:eelteBréﬁtzandard (0.001to 4) in (10 + 1.2L) pin Measuring Machine, Gage
; Block
. . Universal Length
Sett'”ggggagféc{ome‘er (0.001 to 24) in (18 + 2.3L) pin Measuring Machine, Gage
Blocks
Mass and Mass Related San Jose, CA
. Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
(-15 to 100) psi 0.01 psi + 0.01 % of reading .
Praseure ! (100 to 500) psi 0.05 psi + 0.01 % of reading Pressure 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 500) Ibf 0.12 Ibf Load Stand
Tension (500 to 12 000) Ibf 3.5 Ibf Proving Ring, Load Cell
(12 000 to 50 000) Ibf 0.1 % of reading g Ring,
e ] é 7
i : , 202 ) . 3
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San Jose, CA

Expanded Uncertainty of

Reference Standard,

Apparatus)
Pipettes, Syringes, Dilutors,
Titrators, Piston/Displacement

(50 to 100) pl
(100 to 200) I
(200 to 500) pl

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
(0 to 100) mg 1ug
(100 to 1 000) mg 1.5ug
(1to2)g 3.2 ug
(2to5) g 5.5 ug
(5t010) ¢ 9.2 ug
(10to 20) g 12.5 ug
(20t0 50) g 28 ug .
Mass 2 (50 to 100) g 50 g Class 1B V:/elghts and
(100 to 500) g 81 g alance
(500 to 1 000) g 0.5mg
(1to 2) kg 1mg
(2to 5) kg 2.5mg
(510 10) kg 0.25¢g
(10 to 25) kg 0.6¢g
(25 to 50) kg 0.17 x 10 kg/kg
(0to2) g 3.2 ug
(2to5) g 5.5 ug
(5t010) g 9.2 ug
(10to 20) g 13 ug
(20t0 50) g 28 ug
13 (50to 100) g 50 ug Class E1, E2, F and F1
Scales and Balances * (100 t0 500) g 81 g Weights
(500 to 1 000) g 0.5mg
(1to 2) kg 1mg
(2to 5) kg 2.5mg
(510 10) kg 0.25¢g
(10 to 25) kg 069
(0.01t0 50) Ib 0.013¢g
13 (50 to 100) Ib 0.03g Class E1, E2, F and F1
Scales and Balances * (100 to 500) Ib 15g Weights
(500 to 1 000) Ib 2.4¢
(0.1to 5) ul 1.8 % of reading
POVA (Piston/Plunger (5to 20) pl 0.81 % of reading
Operated Volumetric (20 to 50) pl 0.75 % of reading

1 % of reading
1 % of reading
1.3 % of reading

Gravimetric Method
referenced to OIML Class
E1 Mass Standard and

Burettes (Burets), Dispensers, 500 ul to 1 ml 1.3 % of reading Balances
Liquid Handlers (1to5) mi 1.3 % of reading
(5to 10) ml 1.3 % of reading
My,
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San Jose, CA

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
(0.1to 2) ml 0.36 % of reading
Volumetric Glassware (2 to 25) ml 0.15 % of reading
Volumetric Apparatus, Flasks, (25 to 50) ml 0.13 % of reading Gravimetric Method
Burettes, Volumetric (50 to 100) ml 0.1 % of reading referenced to OIML Class
Dispensers, Cylinders, (100 to 250) ml 0.08 % of reading E1 Mass Standard and
Graduated Cylinders, (250 to 500) ml 0.05 % of reading Balances
Beakers, Vials, & Containers (500 to 1 000) ml 0.04 % of reading

(1000 to 2 000) ml

0.04 % of reading

Flow

(0.001 to 250) I/min

1.5 % of reading

Standard Flow Sensors

Air Velocity

(400 to 7 400) f/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

Optical Power - Measure
(400-1 600) nm

(0 to 1 000) mW.

3 % of reading

Newport 818 Photodetector

(0.01to 1.0) W
(1 to 100) W

2.8 % of reading
4.2 % of reading

Coherent PM-3 Power
Meter
Coherent LM-10, LM-100
Power Sensors

Optical Wavelength” -

Agilent 86120B

Measure (7000 1 650) nm 0.007 nm Wavelength Meter
UV and Visible Agueous Solution and
Spectrophotometry (240t0 1 640) nm 0.16 nm Reference Filters

Thermodynamic

San Jose, CA

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Methopl, and/or
Equipment
Humidity — Measure ! (10 to 95) %RH 0.72 %RH Vaisala HMi41 Humidity
Indicator
Vaisala MI70/DMP74B
Dew Point (-80to 20) °C 18°C Humidity Indicator and
Probe

Humidity Source (10 to 95) %RH 3 %RH Espec BTX-475 Chamber
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Thermodynamic San Jose, CA
. Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
11 %RH 0.6 %RH
.- 33 %RH 0.9 %RH .
Humidity — Source 75 %RH 11 %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 14°C B'ac‘?;‘;gg’ Icai'e')brator
Thermometers! (200 to 300) °C 18°C £=0095 % :p(g t0 14) um
(300 to 400) °C 2.3°C 7 H
(400 to 500) °C 3.1°C
(0to 100) °C 0.64 °C .
(100 to 200) °C 1.2°C B'af‘ég\‘;ﬂy Sﬁ;'%ﬁtor
Radiation (Infrared) (300 to 400) °C 19°C e (3)/99 Sp
1 o o - V. 5
Thermometers (400 to 600) c)C 3 OC A= (8 to 14) um T < 230
(600 R e %= (0.7 to 1.8) um T > 230
(800 to 1 000) °C 5.2 °C ' s
Temperature Source (-80 to 300) °C 0.1°C Hart 7013 Bath
Temperature Source (-70 to 180) °C 09°C Espec BTX-475 Chamber
(-40 to -200) °C 0.016 °C
(0 to -40) °C 0.006 °C
Temperature - Measure (0to 160) °C 0.009 °C Hart 5614 PRT
P (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 1 .
Equipment * 10 MHz 6.1 x 10*¢ Hz/Hz GPS Receiver
Frequency Measuring 12 GPS Receiver, Signal
Equipment * 0.01 Hz to 50 GHz 6.1 x 10" Hz/Hz Generator
1 0.01 Hzto 12.4 GHz 2.2 x 10? Hz/Hz .
Frequency — Measure (12.4 to 50) GHz 59 x 102 Hz/Hz GPS Receiver and Counter
Time Interval — Measure ! 2psto10s 0.21 % of reading + 0.07 ps Oscilloscope
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Time and Frequency San Jose, CA

. Expanded Uncertainty of Reference Standard,

Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
. GPS Receiver, Generator
l ) 1
Elapsed Time 1 sto 24 hours 0.9 ms Counter

. Multi-Product Calibrator

12 )
Photo Tachometer Up to 100 000 rpm 0.000 25 % of reading + 0.58R Signal Generator with LED

DIMENSIONAL MEASUREMENT

Dimensional Measurement 1D

Expanded Uncertainty of

Parameter/Equipment Range Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

Inspection Fixtures 1D
Features 2

Universal Length
Measuring Machine,
Electric Comparator, Gage

Riser Blocks, Straight Edges, Upto24in (6.8 + 1L) pin Blocks, Grgmte S_urface
Plate, Profile Projector,
Bar Parallels .
Hand Tools, Inclinometer,
Cylindrical Square
Dimensional Measurement 2D

. Reference Standard,

Parameter/Equipment Range S illErd Uncertainty of Method, and/or

Measurement (+/-)

Equipment

Inspection Fixtures 2D
Features 2
Angle Block, V-Blocks, Riser
Blocks, Straight Edges
Parallel Bars, Machine
Squares, Precision Squares
Radius Gauge, Chamfer
Gauge, Taper Gauge
Attribute Gauges — Go/NoGo
Dedicated Fixture Gauges

Upto 24in (6.8 + 1L) pin

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

Return to Site listing (top)  Go to Notes (bottom)
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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

Chemical Quantities

Monroe, WA

. Reference Standard,
. Expanded Uncertainty of
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
4.66 puS/cm 0.38 uS/cm
9.40 uS/cm 0.46 pS/icm .
Conductivity Meters 1 100.7 puS/cm 3.8 uS/cm Standag%liggﬂl;ctlwty
1,413 puS/cm 7.5 uS/cm
99,890 uS/cm 460 uS/cm
pH Meters 14 (4,7,10) pH 0.016 pH Standard pH Solutions
Electrical — DC/Low Frequency Monroe, WA
. Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
(0 to 220) mV 7.5 UV/IV + 0.4 pv
220mVito 22V 5uVviV + 0.7 pv
- . (2.2t011) V 35 UVIV + 2.6 pV _ . .
DC Voltage — Source (1110 22) V 3.5 PV/V + 4 gV Multi-Function Calibrator
(22 to 220) V 5uVv/iV + 40 pv
220V to 1.1 kV 6.5 uVv/V + 0.4 mV
1V 1.7 pvVIV
o 1
DC \é?:(t:gi/alig:rce 1.018V 1.7 pVIV DC Reference Standard
10 V 1.3 pvIv
(0 to 100) mV 3.5 uVv/iV +0.31 pVv
100mVto 1V 3.1 uV/V +0.31pv
DC Voltage — Measure * (1to10) V 2.6 pV/V + 051 pv Multimeter
(10 to 100) V 4.5 pVv/IVv + 30 pv
100 V to 1 kV 45 uVv/iVvV +0.1mV
. 1 (0to 10) kV 0.3 mV/V +0.031V High Voltage Meter with
DC High Voltage — Measure (10 to 70) kV. 0.4mVIV +02V Probe
i : , 202 ) . 3
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Electrical — DC/Low Frequency Monroe, WA
. Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
(0 to 220) pA 40 uA/A + 6 nA
220 pAto 2.2 mA 35 HA/A + 7 nA
DC Current — Source * (2.2t022) mA 35 HA/A + 40 nA Multi-Function Calibrator
(22 to 220) mA 45 yA/A + 0.7 pA
220 mAt0 2.2 A 80 HA/A + 12 pA
((101'[?01213)'2 gég mﬁllﬁ Multi-Product Calibrator
DC High Current — Source ! :
(0to 1 000) A 2.1 mA/A Multi-Product
(0to 100) nA 30 HA/A + 40 pA
100 nAto 1 pA 15 pA/A + 40 pA
(1to 10) A 15 pA/A + 0.1 nA
(10 to 100) pA 15 uyA/A + 0.8 nA .
1 100 pA to 1 mA 15 A/A + 5 nA Multimeter
DC Current — Measure (1 to 10) mA 15 HA/A + 50 nA
(10 to 100) mA 30 yA/A + 0.5 pA
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 pH 0.26 mH/H
100 Hz to 10 kHz 1 mH 0.22 mH/H
P B! VH Inductors
100 mH 0.23 mH/H
100 Hz to 1 kHz 1H 0.20 mH/H
10H 0.21 mH/H
Inductance — Measure ! L
12 Hz to 100 kHz 100 yHto 10 H 0.4 mH/H RLC Digibridge
0.001 Q 200 pQ/Q
Resistance — Source * 0.01 Q 60 pn/Q )
Fixed Points 0.1Q 16 Q/Q Standard Resistors
1Q 10 pQ/Q
Resistance — Source ! 10 Q 14 uQ/Q i
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 ReS|s|:[|oRrRE)Secade, IET
(1 to 10) GQ 3.6 mQ/Q
(10 to 100) GQ 3.8 mQ/Q
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Monroe, WA

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
0Q 40 uQ
1Q 95 nQ/Q
1.9Q 91 pQ/IQ
10Q 24 pQ/IQ
19Q 24 uQIQ
100 Q 10 pQ/Q
190 Q 10 pQ/Q
1kQ 8.5 pQ/Q
H 1
Resngﬁecde F?O?ﬁttérce 113 Eg gg Egg Multi-Function Calibrator
19 kQ 8.5 uQ/Q
100 kQ 10 pQ/Q
190 kQ 10 pQ/Q
1 MQ 18 pQ/Q
1.9 MQ 18 pQ/Q
10 MQ 37 pQ/Q
19 MQ 46 pQ/Q
100 MQ 0.1 mQ/Q
(0to11) Q 31 pQY/Q + 7.8 mQ
(11t033)Q 23 pQ/Q + 12 mQ
(33 t0 110) Q 22 uQ/Q + 12 mQ
(110 to 330) Q 22 pQ/Q + 16 mQ

Resistance — Source !

(033 to 1.1) kQ
(1.1t0 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 t0 3.3) MQ
(3.3 to 11) MQ
(11 to 33) MQ
(33 to 110) MQ

(110 to 330) MQ

22 uQ/Q + 16 mQ
22 nQ/Q + 155 mQ
22 uQ/Q + 78 mQ
22 uQ/Q +0.78 Q
22 uQ/Q +0.78 Q
25 uQ/Q+7.8Q
25 uQ/Q+7.8Q
47 nQ/Q+116 Q
101 uQ/Q + 194 Q
194 uQ/Q + 1.9 kQ
388 uQ/Q +2.3 kQ
2.3 mQ/Q + 78 kQ

Multi-Product Calibrator

(330 to 1 100) MQ 12 mQ/Q + 390 kQ
w1y,
: , . . L =5
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
(0 to 10) Q 15 pQ/Q + 50 pQ
(10 to 100) Q 10 pQ/Q + 0.5 mQ
100 Q to 1 kQ 8 nQ/Q + 0.5 mQ
(1to 10) kQ 8 uY/Q + 5 mQ
Resistance — Measure ! (10 to 100) kQ 8 u/Q + 50 mQ Multimeter
100k Qto 1 MQ 12 u/Q+2Q

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

50 pQ/Q + 0.1 kQ
0.5 mQ/Q + 1 kQ
5 mQ/Q + 10 kQ

Capacitance — Source *
50 Hz to 1 kHz

(0.19t0 3.3) nF
(3.3to 11) nF
(11 to 110) nF

(110 to 330) nF

330 nFto 1.1 uF

(1.1t0 3.3) uF
(3.3to 11) uF
(11 to 33) uF
(33 to 110) pF

(110 to 330) pF

330 uF to 1.1 mF

(1.1t0 3.3) mF
(3.3t0 11) mF
(11 to 33) mF

(33 t0 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 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

(1, 10, 100, 1 000) pF

) . 1kHz to 5 MHz 1.1 mF/F Capacitance Set
Capa;'_ta”dc‘i/ —I80urce (5 to 13) MHz 1.4 mF/F
PR (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;'lfz"‘t’g 10'\6'f(aHS;re (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
Tiﬁggﬁtcli“ﬁgfg[‘og1 (800 to 1 000) °C 0.29 °C Multi-Product Calibrator
P (1000 to 1 550) °C 0.26 °C
(1550 to 1 820) °C 0.28 °C
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. Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
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
(1 000 to 1 800) °C 0.4°C
(1800 to 2 316) °C 0.66 °C
Type E
(-250 to -100) °C 0.40 °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 0.20 °C
TypeJ
(-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
. o Type K
TELﬁggng&' I|kr)1r§|t<|:2?ocr)sf . (-200 to -100) °C 0.28 °C Multi-Product Calibrator
(-100 to -25) °C 0.18 °C
(-25to 120) °C 0.17 °C
(120 to 1 000) °C 0.23°C
(1000to01372) °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
(1000 to 1 767) °C 0.33°C
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
Type S
(0to 250) °C 0.38°C
(250 to 1 000) °C 0.3°C
(1000 to 1 400) °C 0.31°C
(1400to0 1767) °C 0.37°C
. I Type T
Electrical Calibration of . .
- 1 (-250 to -150) °C 0.50 °C Multi-Product Calibrator
Thermocouple Indicators (-150 t0 0) °C 0.22 °C
(0 to 120) °C 0.17 °C
(120 to 400) °C 0.16 °C
Type U
(-200to 0) °C 0.45°C
(0 to 600) °C 0.24°C
Cud427,10 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
: P (-80to 0) °C 0.039°C
E'ec”'ca'l nC d""l'c';’tr aden of RTD (0 to 100) °C 0.054 °C Multi-Product Calibrator
(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
(-80to 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 Method, and/or
Measurement (+/-) .
Equipment
Pt 385, 200 Q
(-200 to -80) °C 0.031°C
(-80to 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
. I (260 to 300) °C 0.062 °C
E'ec”'ca'l r?da:'c';’tr aten Of RTD| (30010 400) °C 0.062 °C Multi-Product Calibrator
(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)
(-80 to 0) °C 0.062 °C
(0 to 100) °C 0.062 °C
(100 to 260) °C 0.11°C
200 pV to 2.2 mV
(10 to 20) Hz 0.24 mV/V + 4 uv
(20 to 40) Hz 90 pV/V + 4 uv
-40 Hz to 20 kHz 80 uV/IV + 4 puv
AC Voltage — Source * (20 to 50) kHz 0.2 mVIV + 4 pv Multi-Function Calibrator
(50 to 100) kHz 0.5mV/V +5puVv
(100 to 300) kHz 1.1 mV/V + 10 pV
(300 to 500) kHz 4 mV/IV + 20 pv
500 kHz to 1 MHz 2.7 mV/V + 20 pv
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Parameter/Equipment

Range

Expanded Uncertainty of

Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

AC Voltage — Source !

(2.2t022) 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
(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 mVIV + 4 pv
90 uVIV + 4 pv
80 uV/IV + 4 pv
0.2 mV/V + 4 pv
0.5 mV/V + 5 pv

1.1 mV/V + 10 pv

1.4 mV/V + 20 pv

2.7 mV/V + 20 pVv

0.24 mV/IV + 12 pv
90 uV/IV + 7 uv
80 uV/IV + 7 pVv
0.2mV/IV + 7 pv

0.46 mV/V + 17 pv

0.9 mV/V + 20 pv

1.4 mV/V + 25 pv

2.7 mV/IV + 45 pVv

0.24 mV/V + 40 pv
90 uVv/V + 15 pv
45 uVvIV + 8 uv
75 uV/V + 10 pv

0.11 mV/V + 30 pv

0.42 mV/V + 80 pVv

1.1 mV/V +0.2mV

1.7 mV/IV + 0.3 mV

0.24 mV/V + 0.4 mV
90 pV/V + 0.15 mV
45 uVv/IV + 50 pv
75 uV/IV + 0.1 mV
0.1 mV/V +0.2mV
0.28 mV/V + 0.6 mV
1.1 mVIV +2mV
1.5mV/V +3.2mV

Multi-Function Calibrator
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Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

AC Voltage — Source !

(22 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

0.24 mV/V + 4 mV
90 uV/V + 1.5 mV
52 uV/IV + 0.6 mV
80 uV/V + 1 mV
0.15 mV/V + 2.5 mV
0.90 mV/V + 16 mV
4.4 mVIV + 40 mV

Multi-Function Calibrator

AC Voltage — Measure !

500 kHz to 1 MHz 8 mV/V + 80 mV
(220 to 1 100) V
(15 to 50) Hz 0.3 mV/V + 16 mV
50 Hz to 1 kHz 70 uV/V + 3.5 mV
Up to 10 mV
(1to 40) Hz 0.3mV/V + 3 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
(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
100 mVVto 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
(1to2) MHz

0.2mVIV + 1.1V

0.3mVIV + 1.1 uVv
1mV/V +1.1puVv
5mV/IV + 1.1 uVv
40 mVIV + 2 nv

70 uVIV + 4 pv
70 VIV + 2 pv
0.14 mV/V + 2 uv
0.3 mV/V + 2 uv
0.8 mV/V + 2 uv
3mV/V + 10 pv
10 mV/V + 10 pv
15 mV/V + 10 pv

70 pV/V + 0.4 mV
70 pV/IV + 0.2 mV
0.14 mV/V + 0.2 mV
0.3mV/V+0.2mV
0.8 mV/V + 0.2 mV
3mV/iV+1mV
100mVvV/iV+1mV
15 mV/V +1mV

Multimeter in Synchronous
Sub-Sampled Mode
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Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

AC Voltage — Measure !

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

0.2mVIV+4mV
0.2mVIV +2mV
0.2mV/IV+2mV
0.35 mV/V + 2 mV
1.2mV/IV+2mV
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/IV + 20 mV

3mV/V + 20 mV

Multimeter in Synchronous
Sub-Sampled Mode

AC Voltage — Measure *
(Absolute Measurement)

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
(22t0 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
(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

1.2 mV/V + 0.87 pv
0.52 mV/V + 0.87 uv
0.32 mV/V + 0.87 pVv
0.58 mV/V + 1.3 pv
0.85 mV/V + 1.7 uv
1.6 mV/V + 2.7 uv
1.7 mV/V + 5.3 uv
2.4 mVIV + 5.3 uv

0.57 mV/V + 0.87 uv
0.26 mV/V + 0.87 uv
0.16 mV/V + 0.87 pv
0.28 mV/V + 1.3 pv
0.4 mVIV + 1.7 uv
0.8 mV/V + 2.7 uv
0.87 mV/V + 5.3 uv
1.5 mV/V + 5.3 uv

0.2 mV/IV + 0.87 pVv
0.13 mV/V + 0.87 uv
80 uV/V + 0.87 pVv
0.14 mV/IV + 1.3 uv
0.22 mV/V + 1.7 yV
0.54 mVIV + 2.7 uv
0.59 mV/V +5.3 uv
1.1 mV/V +5.3 uVv

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)

(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
700mVto 22V
(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

0.16 mV/V + 1 pVv
81 uVIV + 1 pVv
45 pvIV + 1 pv

90 uV/IV + 1.3 pv

0.18 mV/V + 1.7 yV
0.35 mV/V + 2.7 uv
0.45 mV/V + 5.3 pv
0.73mV/V + 5.3 pv

0.14 mV/IV +1 Vv
57 uyVIV + 1 pv
26 uVIV + 1 pv

47 VIV + 1.3 pVv

0.11 mV/V + 1.7 pv
0.17 mV/V + 2.7 yV
0.26 mV/V + 5.3 pVv
0.67 mV/V + 5.3 pv

0.14 mV/V +1pVv
51 uV/IV + 1 Vv
23 uVIV + 1 v

35 UVIV + 1.3 uVv

54 uVIV + 1.7 pv

0.12 mV/V + 2.7 pv

0.2 mV/V +5.3 uv

0.64 mV/V +5.3 uv

0.13mV/V +0.58 pv
44 uVv/V + 0.58 pv
17 uVIV + 0.58 pv
31 VIV +0.58 pv
48 uV/IV + 0.58 pv

0.11 mV/V +0.58 pVv

0.18 mV/V + 0.58 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)

(22t0o7)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
(7t0o22) 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
(22to 70) 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
(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

0.13mV/V + 0.58 pVv
45 uVIV + 0.58 pVv
17 uVIV + 0.58 pv
33 uV/V +0.58 pVv
55 uV/V + 0.58 uv
0.13 mV/V + 0.58 uv
0.27 mV/V + 0.58 pVv
0.8 mV/V + 0.58 pv

0.13 mV/V + 5.8 pv
45 uV/IV + 5.8 pv
19 uV/V + 5.8 pv
33 uV/V + 5.8 pv
55 uV/V + 5.8 pv

0.13mV/V + 5.8 uv

0.27 mV/V + 5.8 pyv
0.8 mV/V + 5.8 uv

0.13mV/V + 5.8 uv
46 pV/V + 5.8 pVv
22 uVIV + 5.8 pv
39 uV/IV + 5.8 pv
64 uV/V + 5.8 pv
0.14 mV/V + 5.8 uv
0.27 mV/V + 5.8 pv
0.8 mV/V +5.8 uv

0.13 mV/V + 58 pv
46 pV/V + 58 uv
22 uVIV + 58 pv
47 pVIV + 58 nv
67 uVI/IV + 58 uv

0.14 mV/V + 58 pv

0.33 mV/V + 58 pv

0.13 mV/V + 58 pv
67 uVIV + 58 uv
29 uVIV + 58 uv
87 uVIV + 58 uv

0.34 mV/V + 58 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)

(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 pv
67 uVIV + 58 uv
28 uVIV + 58 pv
87 uVIV + 58 uv

0.33 mV/V + 58 uv

AC Measurement Standard

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

600 uV 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
(1.2to 2) MHz
(2 to 10) MHz
(10 to 20) MHz
(20 to 30) MHz
(22t0 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
(1.2to 2) MHz
(2 to 10) MHz
(10 to 20) MHz

(20 to 30) MHz

0.94 mV/V + 0.08 v
0.47 mV/V + 0.08 uv
0.47 mV/V + 0.08 pv
0.47 mV/V +0.08 pVv
0.66 mV/V + 0.95 pv
0.66 mV/V +0.95 pv
0.66 mV/V + 0.95 uv
1.6 mV/V + 0.95 pVv
2.8 mV/V + 0.95 pv
6.6 mV/V + 1.9 uv

0.94 mV/V + 0.082 pVv
0.47 mV/V + 0.082 pVv
0.47 mV/V + 0.082 uv
0.47 mV/V + 0.082 pVv
0.66 uV/V + 0.95 uv
0.66 uV/V +0.95 uv
0.66 pV/V +0.95 pv
0.94 uVv/vV +0.95 pv
1.6 mV/V +0.95 pVv
3.5mV/V +0.95 pv

0.94 mV/V +0.082 pVv
0.47 mV/V +0.082 uv
0.47 mV/V +0.082 pv
0.47 mV/V + 0.082 pVv
0.66 mV/V +0.082 pVv
0.66 mV/V +0.082 pVv
0.66 mV/V +0.082 pVv
0.94 mV/V +0.082 pVv
1.6 mV/V + 0.082 uVv
3.5 mV/V +0.082 uVv

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)

(22 to 70) 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
(1.2to 2) MHz
(2 to 10) MHz
(10 to 20) MHz
(20 to 30) MHz
(70 to 220) 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
(220 to 700) 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
(1.2to 2) MHz
(2 to 10) MHz
(10 to 20) MHz
(20 to 30) MHz

0.94 mV/V +0.82 pVv
0.47 mV/IV +0.82 pVv
0.47 mV/V + 0.82 pv
0.47 mV/V + 0.82 pv
0.47 mV/V + 0.82 pVv
0.47 mV/V + 0.82 pVv
0.47 mV/V + 0.82 uv
0.94 mV/V +0.82 pVv
1.4 mV/V +0.82 pvV
3.3mV/V +0.82 pv

0.94 mV/V + 0.82 pVv
0.38 mV/V + 0.82 pv
0.38 mV/V + 0.82 uv
0.38 mV/V + 0.82 pVv
0.38 mV/V + 0.82 pVv
0.47 mV/V + 0.82 pv
0.47 mV/IV + 0.82 uv
0.94 mV/V + 0.82 uv
1.4 mV/V +0.82 uv
3.3mV/V + 0.82 pv

0.94 mV/V + 8.2 uyv
0.28 mV/V + 8.2 uv
0.28 mV/V + 8.2 v
0.28 mV/V + 8.2 v
0.28 mV/V + 8.2 uv
0.47 mV/IV + 8.2 nv
0.47 mV/IV + 8.2 uv
0.94 mV/V + 8.2 uyv
1.4 mV/V + 8.2 uv
3.3mV/V + 8.2 uv
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: Reference Standard,
Parameter/Equipment Range Expanded Uncertainty of Method, and/or
Measurement (+/-) .
Equipment
700mVto 2.2V
(10 to 30) Hz 0.94 mV/V + 8.2 uV
(30to 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/IV + 8.2 pv
(1.2to 2) MHz 0.47 mVIV + 8.2 uyv
(2 to 10) MHz 0.94 mV/V + 8.2 uv
n (10 to 20) MHz 1.4 mV/V + 8.2 puv
AC Vo'téiqe ~ Measure (20 to 30) MHz 3.3mV/V +8.2 uV
-latness (22107)V AC Measurement Standard
(Relative to 1 kHz) '
(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/IV + 8.2 pv
(1.2to 2) MHz 0.47 mV/V + 8.2 uv
(2 to 10) MHz 0.94 mVIV + 8.2 uv
(10 to 20) MHz 1.4 mV/V + 8.2 uv
(20 to 30) MHz 3.3mV/V + 8.2 uv
(50 to 60) Hz
. 1 (1to 10) kv 0.6 mV/IV High Voltage Meter with
AC High Voltage — Measure (10 to 20) KV 1.5 mV/V Probe
(20 to 50) kV 1.4 mV/IV
(9 to 220) pA
(10 to 20) Hz 0.25 mA/A + 16 nA
(20 to 40) Hz 0.16 mA/A + 10 nA
40 Hz to 1 kHz 0.12 mA/A + 8nA
(1to5) kHz 0.28 mA/A + 12 nA
AC Current — Source * 290 ppfstc;[ozlzoanl,(ol:'z R MA/A +65nA Multi-Function Calibrator
(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 mAJA + 35 nA
(1to5) kHz 0.2 mA/A + 0.1 pA
(5 to 10) kHz 1.1 mA/A + 0.65 HA
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. Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
(2.2t0 22) mA
(10 to 20) Hz 0.25 mA/A + 0.4 pA
(20 to 40) Hz 0.16 mA/A + 0.35 pA
40 Hz to 1 kHz 0.12 mA/A +0.35 pA
(1to5) kHz 0.2 mA/A + 0.55 yA
(510 10) kHz 1.1 mA/A +5 PA
(22 to 220) mA
AC Current — Source * 88 :8 4218; :i OéiésmmAA/\,/AA:;SuLﬁA Multi-Function Calibrator
40 Hz to 1 kHz 0.12 mA/A + 2.6 A
(1to5) kHz 0.2 mA/A + 3.5 A
(5 to 10) kHz 1.1 mA/A + 10 pA
220 mAto 2.2 A
20 Hz to 1 kHz 0.26 mA/A + 35 PA
(1to5) kHz 0.45 mAJ/A + 80 HA
(510 10) kHz 7.0 mAJA + 160 LA
(29 to 330) A
(10 to 20) Hz 1.6 mA/A + 78 nA
(20 to 45) Hz 1.2 mA/A + 78 nA
45 Hz to 1 kHz 1 mA/A + 78 nA
(1to5) kHz 2.3 mA/A +0.12 pA
(5 to 10) kHz 6.2 mA/A + 0.16 pA
(10 to 30) kHz 12 mA/A + 0.31 pA
330 pA t0 3.3 mA
(10 to 20) Hz 1.6 mA/A +0.12 pA
(20 to 45) Hz 1 mA/A +0.12 pA
AC Current — Source ! 45 Hz to 1 kHz 0.78 mA/A +0.12 pA Multi-Product Calibrator
(1 to 5) kHz 1.6 mA/A +0.16 pA
(510 10) kHz 3.9 mA/A +0.23 pA
(10 to 30) kHz 7.8 mA/A + 0.47 pA
(3.3t0 33) mA
(10 to 20) Hz 1.4 mA/A + 1.6 A
(20 to 45) Hz 0.7 mA/A + 1.6 pA
45 Hz to 1 kHz 0.31 mA/A + 1.6 pA
(1to 5) kHz 0.62 mA/A + 1.6 pA
(5 to 10) kHz 1.6 mA/A + 2.3 HA
(10 to 30) kHz 3.1 mA/A + 3.1 pA
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. Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
(33t0 330) mA
(10 to 20) Hz 1.4 mA/A + 16 pA
(20 to 45) Hz 0.7 mA/A + 16 pA
45 Hz to 1 kHz 0.31 mA/A + 16 pA
(1to5) kHz 0.78 mA/A + 39 HA
(510 10) kHz 1.6 mA/A + 78 HA
(10 to 30) kHz 3.1 mA/A +0.16 mA
330mAto 1.1 A
(10 to 45) Hz 1.4 mA/A + 78 HA
45 Hzto 1 kHz 0.39 mA/A + 78 UA
(1to 5) kHz 4.7 mA/A +0.78 mA
(5 to 10) kHz 19 mA/A +3.9mA
AC Current — Source ! (1.1t0 3.0) A Multi-Product Calibrator
(10 to 45) Hz 1.4 mA/A + 78 HA
45 Hz to 1 kHz 0.47 mAJ/A + 78 UA
(1to5) kHz 4.7 mA/A + 0.78 mA
(5 to 10) kHz 19 mA/A + 3.9 mA
(3.0t0 11) A
(45 to 100) Hz 0.47 mA/A + 1.6 mA
100 Hz to 1 kHz 0.78 mA/A + 1.6 mA
(1to 5) kHz 23 mA/A + 1.6 mA
(11t0 20.5) A
(45 to 100) Hz 0.93 MA/A + 3.9 mA
100 Hz to 1 kHz 1.2 mA/A + 3.9 mA
(1to5) kHz 23 mA/A + 3.9 mA
(10to 16.5) A
(45 to 65) Hz 3.3mA/A +3.5mA
(65 to 440) Hz 9.1 mA/A +3.5mA
(16.5 to 150) A . .
AC Current — Source ! (45 t0 65) Hz 3.3 MAJA + 29 mA M“""F;md“‘:t Ca'!:’rator
(65 to 440) Hz 9.1 MA/A + 31 mA w/50-turn col
(150 to 1000) A
(45 to 65) Hz 3.4 mA/A + 104 mA
(65 to 440) Hz 9.2 mA/A + 116 mA
(0 to 100) pA
(100 20) Hz JHMA/A +0.035 A Multimeter in Synchronous
AC Current — Measure * (20 to 45) Hz 1.7 mA/A + 0.035 pA Sub-Sam Ieﬁ Mode
(45 to 100) Hz 0.7 MAJA + 0.035 A P
100 Hz to 5 kHz 0.7 mA/A +0.035 yA
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Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

AC Current — Measure !

100 pAto 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
(1to 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
100 mAto1 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 +0.23 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 pA
6.4 mA/A + 1.7 A

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

4.6 mA/A + 23 UA
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

AC Current — Measure !

(0.001to 5) A
(10 Hz to 50) kHz
(5t020) A
(10 Hz to 50) kHz
(1to 100) A
60 Hz

0.3 mA/A

0.4 mA/A

0.4 mA/A

Shunt with Multimeter
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
Oscilloscopes ! —
Level Sine Amp
50 kHz ref. 5mVppto5V pp 2 % of reading + 300 pV
Square Wave
1 MQ, 100 Hz 1 mVto 130V 0.1 % of reading + 40 uVvV
o .
50Q, 1 kHz I1mVto6.6V 0.25 % of reading + 40 pV Multiproduct Calibrator
Time Marker Output? 2nsto 20 ms (25 + 1 000t) parts in 10°
Into 50 Q 50msto5s 25 parts in 10° of reading
Pulse Rise Time
05V,1Vpp 10 MHz 100 ps
1V pp 1 MHz 100 ps
SmVto55V

Oscilloscopes *
Level Sine Flatness

50 kHz to 100 MHz
(100 to 300) MHz

3.5 % of reading + 300 pVvV
4 % of reading + 300 pV

Power Meter, Power

. (300 to 600) MHz 6 % of reading + 300 puV Sensors
relative to 50 kHz reference | ¢ Mz t0 6 GHz 25 % of reading
(6 to 26.5) GHz 3 % of reading
Electrical - RF/Microwave Monroe, WA

Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

Distortion — Measure *
(0t0 99.9) dB

Audio Analyzer

20 Hz to 20 kHz (50 to 500) kHz 1.3dB
(20 to 100) kHz (50 to 500) kHz 2.4 dB
Referenced to 1 mW

RF Power Sensors — 100 kHz to 1.2 GHz 15% Thermocouple Power

oo 15 (1.2to 6) GHz 1.5%
Calibration Factors (6 to 12) GHz 16 % Sensors
(12 to 26.5) GHz 1.6 %
Tuned RF Power, Relative —
1

(zol.\gi?)s?efg) dB 150 kHz to 26.5 GHz 015 dB Measuring Receiver

(-30 to -130) dB 0.2dB
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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 -70dBm < P <-60 dBm 0.97 dB
10 MHz < f< 18 GHz -60 dBm < P <-50 dBm 0.19dB
10 MHz < f< 18 GHz -50dBm < P <-20 dBm 0.14 dB
100 kHz < f<1 MHz -35dBm < P <-20 dBm 0.40 dB
1 MHz<f<6GHz 0.38dB
100 kHz < f<1 MHz -20dBm <P <0dBm 0.11dB
1 MHz<f<6GHz 0.10dB Power Sensors
100 kHz < f<1 MHz 0dBm<P<20dBm 0.13dB
1 MHz<f<1.2GHz 0.09 dB
1.2GHz<f<6 GHz 0.10dB
10 MHz < f<12.4GHz -35dBm < P <-20 dBm 0.33dB
12.4GHz < f < 26.5GHz 0.35dB
10 MHz < f < 12.4GHz -20 dBm <P <0 dBm 0.11dB
12.4GHz < f < 26.5GHz 0.13dB
10 MHz < f < 12.4GHz 0dBm < P < 20 dBm 0.12 dB
12.4GHz < f < 26.5GHz 0.13dB
Frequency Modulation
Rejection —Measure *  |Rate: 400 HZ to 1 kHz : :
150 kHz to 10 MHz Dev.: < 5 kHz peak 0.14 % AM Measuring Receiver
10 MHz to 26.5 GHz Dev.: <50 kHz peak 0.14 % AM

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 10 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 % of reading

0.4% of reading

Measuring Receiver

Amplitude Modulation
Rejection — Measure !
150 kHz to 6.6 GHz
(6.6 t0 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

Rate: 50 Hz to 10 kHz
Depth: (510 99) %
Rate: 50 Hz to 100 kHz
Depth: (20 to 99) %
Rate: 50 Hz to 100 kHz
Depth: (5to 20) %
Rate: 50 Hz to 100 kHz

0.2 % of reading
0.2 % of reading

0.3 % of reading

Measuring Receiver

(310 26.5) GHz Depth: (20 to 99) % 0.2 % of reading
Rate: 50 Hz to 100 kHz

(310 26.5) GHz Depth: (5 to 20) % 0.5 % of reading

. 150 kHz to 3 GHz 1.3 Hz (rms)
Residuals FM 1 . i
S (310 6.6) GHz 1.8 Hz (rms) Measuring Receiver

Bandwidth: S0 Hzto 3kHz | 5’54 137) GHz 2.6 Hz (rms)
(13.2 to 26.5) GHz 3.7 Hz (rms)

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
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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 10 13.2) GHz
(6.6 10 13.2) GHz

(13.2 10 26.5) GHz
(13.2 t0 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 % of reading
0.2 % of reading

0.01 % of reading
0.02 % of reading

0.1 % of reading
0.2 % of reading

Measuring Receiver

AM Rejection -

Rate: 50 Hz to 3 kHz

Measuring Receiver

Measuring Receiver

Measure * Deviation: > 50 % AM at 0.003 Rad
100 kHz to 26.5 GHz 1 kHz Rate
Phase Residuals —
Measure * (0.1 to 25 000) Rad (rms)
100 kHz to 26.5 GHz Rate: 50 Hz to 3 kHz 0.01 Rad
Phase Distortion ! (0.1 to 25 000) Rad (rms) 0.008 Rad
Bandwidth: 20 Hz to 250kHz | 150 kHz to 26.5 GHz i
Harmonic Measurements* 30 Hz to 40 GHz 14dB

Spectrum Analyzer

Length — Dimensional Metrology Monroe, WA
. Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
Calipers 12 Up to 48in (6.4 + 6.8L) pin + 0.58R Gage Blocks
Height Gages 12 Upto48in (28 + 1.8L) pin + 0.58R Gage Blocks
Length
Micrometers 12 I:IamGSSUp to 48 in (3.6 + 6.8L) pin + 0.58R Gage Blocks,
External, Internal, Depth, Up to 40 win 2 wiin Master Ring, Optical
Bore and Micrometer Head -P H H Parallels or Optical Flats
Parallelism
Up to 50 pin 11 pin
H 2
Enq Measurmg Rods Upto10in (19 + 1.8L) pin LabMaster, Gage Blocks,
Setting Rod, Micrometer (10 to 48) in (18 + 2.3L) in LVDTs
Standard, Length Standards <L) H
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Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

External Threads, All English
and Metric 60° Threads ?
Pitch Diameter
Major Diameter

(0.001to 4) in

(35 + 1L) in
(11 + 1.1L) pin

Universal Length
Measuring Machine,
Thread Wires;
Gage Blocks

Internal Threads 2
Pitch Diameter

(60 + 0.46L) pin

Universal Length
Measuring Machine, Gage

Minor Diameter (0.05t0 4)in (16 + 2.5L) in Blocks, Master Thread
Plug Set
Indicators 12
Dial Gauge, . .
Dial Test Indicator, Upto4in (2.6 +2.8L) pin Gage Blocks
LVDTs

Plain Plug Gages / Pin Gages
1,2

(0.001to 2) in

(12 + 0.34L) pin

Universal Length
Measuring Machine, Gage

(Cylindrical and Taper) (2 1 - " Blocks
. . Universal Length
Upto6in (2.1 + 0.5L) pin . :
2
Gage Blocks (610 12) in (3.1 + 1.5L) pin Measuring Machine, Gage
Blocks
Plain Ring Gages 2 Uptolin (9 +0.8L) pin MeasL:Jr;ilxerli;allul:_heizgthGa o
(Cylindrical and Taper) (1to 10) in (12 + 0.8L) pin %Iocks » 049
Universal Length
Thread Wires 2 Uptolin (3 +6L) pin Measuring Machine, Gage
Blocks
Upto40in 0.006 5in Gage Blocks,
Rules & Tape Measures (40to 2 00) in (1.6 x 10™L) in Standard Scale
Optical Comparators and
Vision Systems /Measuring . ) Glass Scales,
Microscope 2 Upto20in (19 +2L) pin Gage Blocks
X, Y, Z Axis
Glass Scales Upto12in (49 + 0.6L) pin Vision Sy;tcearré Standard

Surface Plates 12
Overall Flatness

Local Area Flatness
(Repeat Reading)

(6 to 140) inD

Up to 6 000 pin

(19 + 0.44D) pin

(13 + 1.3D) pin

Level system

Repeat-O-meter
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Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

Pressure/Vacuum 1?2
Transducers, Transmitters
(Gage, Absolute, Differential)

(-15 to 0) psig
(0 to 10 000) psig

0.039 % of reading + 0.58R
0.029 % of reading + 0.58R

Pressure/Vacuum System

Oto2)g 2.6 ug
(2t020) ¢ 20 ug
(20 to 200) g 0.04 mg
1 200 g to 1 kg 0.8 mg Class 1, Class 2,
Scales and Balances ** (1to 5) kg 2 mg Class F Weights
(510 20) kg 4 mg
(20 to 100) kg 19 mg
(0to 750) Ib 0.321b
(1 to 500) mg 4 ug
500mgtolg 4 ug
(1t02)g 9 g
(2to5) g 13 ug
(5t010) g 16 ug .
Mass (1010 20) g 21 g C'assBllwe'ghtS'
(20 t0 50) g 49 pg alance
(50to 100) g 75 ug
(100 to 200) g 140 pg
(200 to 500) g 180 pg
500 g to 5 kg 0.42 mg
Mass (5t010) kg 0.55 mg Class 2, Class 4 Weights,
(10 to 30) kg 1.1mg Balance
(0.003 to 20) I/min 0.62 % of reading
Flow — Air? (10 to 1 000) I/min 0.65 % of reading Standard Flow Sensors

(1000 to 2 000) I/min

0.8 % of reading

Torque Tools !

5 ozf-in to 200 Ibf-in
200 Ibf-in to 200 Ibf-ft
(250 to 600) Ibf-ft
(600 to 1 000) Ibf-ft

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

Torqgue System with
Transducers

Torque Testers !

Up to 200 ozf-in

(4 to 150) Ibf-in

(2.5 to 250) Ibf-ft
(250 to 1 000) 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)

(00 2.25) Ibf
(2.25 to 4.5) Ibf
(4.5 to 11) Iof
(11 to 340) Ibf

0.01 % of reading + 0.58R
0.007 4 % of reading
0.006 4 % of reading
0.006 2 % of reading

Standard Weights
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Mass and Mass Related Monroe, WA
. Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
Force and Load Cell * (0 to 11 000) Ibf 0.029 % of reading + 0.58R Load Cell
(Compression and Tension) | (11 000 to 110 000) Ibf 0.028 % of reading
Cable Tension Meters (0 to 2 000) Ibf 0.029 % of reading + 0.58:-R Load Cell
Thermodynamic Monroe, WA

. Reference Standard,
. Expanded Uncertainty of
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
(-200 to 0) °C 0.028 °C
0°C 0.026 °C
Temperature — Measure * (0 to 230) °C 0.028 °C Thermometer, PRT
(230 to 420) °C 0.030 °C
(420 to 670) °C 0.036 °C
Temperature — Measuring Comparison to Reference
Equi (-40 to 650) °C 0.085 °C Standard Temperature and
quipment
Temperature Source
Temperature — Measuring Comparison to Reference
Equipment (-75to 200) °C 0.82°C Standard Temperature and
(Environmental) Temperature Source
Humidity — Measuring (10 to 80) %RH 1.4 %RH Indicator, Probe w/
Equipment (80 to 95) %RH 2.2 %RH Humidity Generator
50 °C 0.36 °C
(50 to 100) °C 0.81°C .
Radiation (Infrared) (100 to 200) °C 12°C B'a"kt}ﬁy f?"brator
Thermometers ! (200 to 300) °C 1.7°C € 0. 5( }f‘:p gte) »
(300 to 400) °C 2.2°C 93, 4= (810 14) pm
(400 to 500) °C 3°C
100 °C 0.74 °C
(100 to 200) °C 1.2°C .
Radiation (Infrared) (200 to 400) °C 23°C Blackbody Catibrator
Thermometers ! (400 to 600) °C 35°C €099 (f"i"'g’z 4
(600 to 800) °C 5 °C =0.99,4 = (8 t0 14) pm
(800 to 980) °C 6.2 °C
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Monroe, WA

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 26.5 GHz

6 x 10 Hz/Hz
6 x 10 Hz/Hz
6 x 10 Hz/Hz

GPS Receiver and Counter

Frequency — Measure *
Fixed Point

10 MHz

6.1 x 10" Hz/Hz

GPS Receiver

Frequency - Source !

0.01 Hz to 40 GHz

6.2 x 10"2 Hz/Hz

GPS Receiver and Signal
Generator

Photo Tachometer !

(0 to 100 000) rpm

0.000 25 % of reading + 0.58R

Multi-Product Calibrator,
Signal Generator with LED

Version 048
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Services performed at satellite laboratory

Micro Precision Calibration de Mexico S. de R.L. de CV

victor.gonzalez@microprecision.com

Av. Las Brisas No. 15808, Col. Las Brisas,
Tijuana, B.C. C.P. 22115, México
Victor Alberto Gonzalez 52 (664) 607-9138

Www.microprecision.com

CALIBRATION
Acoustics and Vibration Tijuana, BC
. Reference Standard,
Parameter / Equipment Range ey neertainty of Method and/or
Measurement (+/-) .
Equipment
(74 to 104) dB 0.53 dB
114 dB SPL
Sound Level Source * @ (125 to 2 000) Hz 0.53 dB Sound Level Calibrator
114 dB SPL
@ 4 000 Hz 0.55 dB
Accelerometer (10(8 .t{)tf ég()))gHz 4.8 % of reading Acceleration Meter

Chemical Quantities

Tijuana, BC

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
1 Comparison to
pH* — Measure (4,7,10) pH 0.01 pH Standard Solutions
1 uS/cm 0.44 pSicm
5 uS/cm 0.44 pS/icm
Conductivity * 10 uS/cm 0.65 pS/cm Comparison to
Measure 100 pS/cm 1.12 uS/cm Standard Solutions
1015 pS/cm 1.9 uS/cm
1 408 puS/cm 2.2 uS/cm
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Tijuana, BC
Reference Standard,

Electrical — DC/Low Frequency

Expanded Uncertainty of

Parameter / Equipment

Range

Measurement (+/-)

Method and/or
Equipment

DC Voltage Source !

(0 to 220) mV
220mVto 22V
(22t0o11) V
(11t022) V
(22 to 220) V
220 Vto 1.1 kV

12 pVv/Iv +0.93 pv
9.5 uVIV +1.2 uv
9.6 uV/V + 1 pv
9.6 uV/V + 1 pv
12 uVIV + 21 pv
14 pVIV + 0.2 mV

Multiproduct Calibrator

DC Voltage Source !

(0 to 330) mV
330 mV 10 3.3V
(3.31033) V
(33 to 330) VV
330 V to 1.1 kV

14 uVIV + 1 pVv

12 uVIV + 2 uv
17 uVIV + 20 pv
17 uV/IV + 0.15 mV
18 uV/V + 1.5 mV

Multiproduct Calibrator

DC Voltage Source !

High Voltage (0.2 to 10) kV 0.63 mV/V + 6 mV Power Supply
(0 to 100) mV 2.8 uVIV + 0.46 pvV
100 mV to 1V 5.2 uV/V + 0.46 pv
DC Voltage Measure * (1to 10) V 4.7 pVIV + 0.96 pv Multimeter
(10 to 100) V 8 VIV + 28 pv
100 V to 1 kV 23 VIV + 1.5 mV

DC Voltage Measure !
High Voltage

(0.1 to 10) kV
(10 to 30) kV

0.35mV/V +0.69 V
0.88 mv/V

High Voltage Meter

DC Current — Source !

(0 to 220) pA
(0.22 t0 2.2) mA
(2.2t0 22) mA
(22 to 220) mA
220mAto 2.2 A
(2.2t0 11) A

19 yA/A + 1.4 nA
15 yA/A + 2.2 nA
17 uA/A
21 pA/A
50 pA/A
55 uA/A + 25 pA

Multiproduct Calibrator

DC Current — Source *

(0 to 330) pA
330 A to 3.3 mA
(3.3t0 33) mMA
(33 to 330) mA

0.15 mAJ/A + 20 nA
0.1 mA/A + 50 nA
0.1 mA/A +0.25 pA
0.1 mA/A +25 A

Multiproduct Calibrator

Page 253 of 840

330 mAto 3 A 0.38 mA/A + 40 pA
(3to 10) A 0.56 mA/A
(11 t0 20.5) A 1.9 mA/A
Up to 100 nA 16 HA/A + 75 pA
100 nAto 1 pA 29 HA/A + 62 pA
(1to 10) pA 22 uA/A +0.14 nA
DC Current Measure * (10 to 100) pA 24 yAJ/A + 0.1 nA Multimeter
100 pA to 10 mA 24 yAJA +0.17 nA
(10 to 100) mA 43 pAJA + 0.2 A
100mAto1 A 0.14 mA/A + 9.5 A
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Tijuana, BC

Expanded Uncertainty of

Reference Standard,

Parameter / Equipment Range Measurement (+/-) Metho_d and/or
Equipment
Multiproduct Calibrator
DC Current Measure * (1to 1000) A 5.5 mA/A with Current Coil Hall
Effect
(1to15) A 0.5 mA/A+1 mA
DC Current Measure (15to0 100) A 1 mA/A+0.1 mA Shunt Monitored with
(100 to 300) A 0.05 mA/A+60 mA Multimeter
(300 to 1 000) A 0.68 mA/A+33 mA
1 1.0 mH 0.029 % of reading
'”d‘gfe” dci,gi%‘gce 20 mH 0.074 % of reading nductors
(0.1 to 1) kHz 100 mH 0.031 % of reading
' 1H 0.027 % of reading
(0to1) 33 uQ/Q + 68 pQ
(1t010) Q 16 pQ/Q + 85 pQ
(10 to 100) Q 18 pY/Q + 70 uQ
100 Q to 1 kQ 9 uQ/Q +0.92 mQ
) . (1 to 10) kQ 10 pQ/Q + 0.13 mQ .
Resistance Measure (10 to 100) kQ 12 u/Q Multimeter
100 kQ to 1 MQ 23 uQ/Q
(1 to 10) MQ 92 nQ/Q
(10 to 100) MQ 0.71 mQY/Q
100 MQ to 1 GQ 6.5 mQ/Q

Capacitance Source *
1 kHz

10 pFto 1.1 pF

0.19 % of reading

RLC Digibridge and
Standard Capacitors

Capacitance Source *
Frequency
10 Hz to 10 kHz
10 Hz to 10 kHz
10 Hz to 3 kHz
10 Hzto 1 kHz
10 Hzto 1 kHz
10 Hz to 1 kHz
10 Hz to 1 kHz
10 Hz to 600 Hz
10 Hz to 300 Hz
10 Hz to 150 Hz
10 Hz to 120 Hz
10 Hz to 80 Hz
50 Hz
20 Hz

(190 to 399.9) pF
(0.4 to 1.0999) nF
(1.1103.299 9) nF
(3.3 10 10.999) nF
(11 to 32.999) nF
(33 to 109.99) nF
(110 to 329.99) nF
(0.33 t0 1.099 9) pF
(1.1 t0 3.299 9) PF
(3.3 t0 10.999) pF
(11 to 32.999) pF
(33 to 109.99) pF
(110 to 329.99) PF
(0.33 to 1.099 9) mF

4.4 mF/F + 12 pF
4.2 mF/F + 12 pF
10 mF/F
2 mF/F + 15 pF
8 mF/F
24 mF/F +0.11 nF
2.4 mF/F +0.33 nF
2.2 mF/F +1.2nF
2.2 mF/F + 3.6 nF
2.3 mF/F+ 11 nF
3.6 mF/F + 33 nF
4.1 mF/F + 0.11 pF
4.1mF/F +0.34 uF
4 mF/F +1.2 yF

Multiproduct Calibrator
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Tijuana, BC

Parameter / Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method and/or
Equipment

Capacitance Source *
Frequency
6 Hz
2 Hz
0.6 Hz
0.2 Hz

(1.1t03.299 9) mF

(3.310 10.999) mF

(11 to 32.999) mF
(33 t0 110) mF

3.9 mF/F + 3.5 uF
4 mF/F + 12 pF
8.1 mF/F + 35 uF
12 mF/F + 0.12 mF

Multiproduct Calibrator

(19 to 190) Q

22 u/Q+0.24 mQ

Capacitance Source * 100 pF to 1 nF 0.16 % of read!ng _
60 Hz to 1 kHz 11nFtolpF 0.14 % of read!ng Capacitance Decade Box
(1.2t0 11.11) yF 0.06 % of reading
Upto 11 Q 1.2 mQ/Q +0.008 Q
(11t0 33) Q 1.7 mQ/Q
(33 to 110) Q 0.18 mQ/Q
Resistance Source ! 3(31 é (g(t)jf (;)k% 90 35/4911:2)/%6 0 Multifunction Calibrator
(1.1 to 3.3) kQ 0.24 mQ/Q
(3.3to 11) kQ 90 uQ/Q + 0.6 Q
(11 to 33) kQ 0.12 mQ/Q)
(33 to 110) kQ 0.11 mQ/Q+6Q
(110 to 330) kQ 0.13 mQ/Q
330kQto 1.1 MQ 0.15 mQ/Q + 55 Q
(1.1 t0 3.3) MQ 0.19 mQ/Q
Resistance Source ! (3.3t0 11) MQ 0.16 mQ/Q Multifunction Calibrator
(11 to 33) MQ 0.41 mQY/Q
(33 to 110) MQ 0.58 mQ/Q
(110 to 330) MQ 3.7 mQ/Q
330 MQ to 1.1 GQ 18 mQ/Q
50 pQ 0.85 % of reading
Resistance Source ! 1 mQ 0.15 % of reading Shunt Resistors
10 mQ 0.49 mQ/Q
Resistance Source ! 1811\5[0(21 ?3 11\/[&2 0710 8“ n?g/zg/zg Decade Resistance Box
(0t0 1.9) Q 96 nQ/Q+50uQ
(1.9t0 19) Q 26 pQ/Q+0.17mQ

(0.19 to 1.9) kQ 17 pY/Q+0.92 mQ
Resistance Source ! (1.9 to 19) kQ 18 uQ/Q Multifunction Calibrator
(19 to 190) kQ 19 uQ/Q
(0.19 to 1.9) MQ 30 uQ/Q
(1.9 to 19) MQ 36 uQY/Q+51 Q

(19 to 100) MQ 0.2 mQ/Q
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Electrical — DC/Low Frequency Tijuana, BC
. Expanded Uncertainty of Reference Standard,
Parameter / Equipment Range Method and/or
Measurement (+/-) .
Equipment
Type B
(600 to 800) °C 0.57 °C
(800 to 1 550) °C 0.47 °C
(1550 to 1 820) °C 0.46 °C
Type C
(0 to 1 000) °C 0.37°C
(1 000to 1800) °C 0.59 °C
(1800to2316) °C 0.98 °C
Type E
(-250 to -100) °C 0.58 °C
(-100 to 650) °C 0.19°C
(650 to 1 000) °C 0.25°C
Type J
(-210 to -100) °C 0.32°C
(-100 to 760) °C 0.2 °C
(760 to 1 200) °C 0.27 °C
Type K
(-200 to -100) °C 0.39 °C
(-100 to 120) °C 0.22 °C
. 0. (120 to 1 000) °C 0.31°C
Electrical Calibration of | 1 54 171 379) °c 0.46 °C Multiproduct Calibrator
Thermocouple Indicators T
ype L
(-200 to -100) °C 0.43°C
(-100 to 800) °C 0.31°C
(800 to 900) °C 0.21°C
Type N
(-200 to -100) °C 0.47 °C
(-100 to 410) °C 0.26 °C
(410to 1 300) °C 0.32°C
Type R
(0 to 250) °C 0.68 °C
(250 to 1 000) °C 0.44 °C
(1000to1767)°C 0.49 °C
Type S
(0 to 250) °C 0.47 °C
(250 to 1 400) °C 0.47 °C
(1400to 1767) °C 0.54 °C
Type T
(-250 to -150) °C 0.56 °C
(-150to 0) °C 0.28 °C
(0 to 400) °C 0.2 °C
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Electrical — DC/Low Frequency Tijuana, BC
. Expanded Uncertainty of Reference Standard,
Parameter / Equipment Range Method and/or
Measurement (+/-) :
Equipment
. o Type U
Tﬁmggﬁh&i’ ibration of, (-200 t0 0) °C 0.65 °C Multiproduct Calibrator
(0 to 600) °C 0.32 °C
Pt 385, 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
(630 to 800) °C 0.23°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
Pt 3916, 100 Q
(-200 to -190) °C 0.25 °C
(-190to 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
. 0. Pt 385, 200 Q
Electrical Calibration of RTD |~ 5500 5 100) °C 0.04 °C Multiproduct Calibrator
Indicating Systems (100 to 260) °C 0.05 °C
(260 to 600) °C 0.14°C
(600 to 630) °C 0.16 °C
Pt 385, 500 Q
(-200 to 100) °C 0.05°C
(100 to 260) °C 0.06 °C
(260 to 600) °C 0.09 °C
(600 to 630) °C 0.11°C
Pt 385, 1 kQ
(-200 to 100) °C 0.03°C
(100 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
Cu427,10 Q
(-100 to 260) °C 0.3°C
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Tijuana, BC

Parameter / Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method and/or
Equipment

AC Voltage Source *

(0.22 to 220) mV

(10 to 40) Hz
40 Hz to 20 kHz
(20 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 kHz to 1 MHz

(2.21022) V

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

(22 t0 220) V

(10 to 40) Hz
40 Hz to 20 kHz
(20 to 100) kHz

220 Vto 1.1 kV

50 Hz to 1 kHz

0.27 mV/V + 15 pv
0.13mV/V + 12 pv
1.1 mV/V + 25 pv
1.3 mV/V + 45 pv
2mV/V + 63 pVv
3.4mV/IV +71 Vv

0.22 mV/V + 25 pv
0.1 mV/V + 19 nv
0.28 mV/V + 0.19 mV
0.56 mV/V + 0.18 mV
1.6 mV/V +0.15 mV
3.2mV/IV +0.32 mV

0.23mV/V + 11 pv
0.11 mV/V + 10 pv
0.37 mV/V + 10 pv
0.88 mV/V + 0.44 mV
2mV/V +0.67 mV
4.2 mV/V + 0.63 mV

0.23mV/IV + 25 Vv
0.11 mVv/V
0.81 pviv

0.11 mV/V +0.11 mV

Multiproduct Calibrator

AC Voltage Source *

(0to 33) mV

(10 to 45) Hz
45 Hz to 10 kHz
(10 to 20) kHz
(20 to 50) kHz
(50 to 100) kHz
(100 to 500) kHz

(33 to 330) mV

(10 to 45) Hz
45 Hz to 10 kHz
(10 to 20) kHz
(20 to 50) kHz
(50 to 100) kHz
(100 to 500) kHz

0.08 mV/V + 6 pv
0.15 mV/IV + 6 pv
0.2 mV/IV + 6 pv
1 mVIV +6 Vv
3.5 mVIV + 12 pyv
8 mV/V + 50 uv

0.3 mV/V + 8 pv
0.15 mV/V + 8 uv
0.16 mV/V + 8 nv
0.35 mV/V + 8 uv
0.8 mV/V + 32 pv
2mV/V + 70 uv

Multiproduct Calibrator
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Electrical — DC/Low Frequency

Tijuana, BC

Parameter / Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method and/or
Equipment

AC Voltage Source *

330mVto 3.3V
(10 to 45) Hz
45 Hz to 10 kHz
(10 to 20) kHz
(20 to 50) kHz
(50 to 100) kHz
(100 to 500) kHz
(3.3t033) V
(10 to 45) Hz
45 Hz to 10 kHz
(10 to 20) kHz
(20 to 50) kHz
(50 to 100) kHz
(3310 330) V
45 Hz to 1 kHz
(1 to 10) kHz
(10 to 20) kHz
(20 to 50) kHz
(50 to 100) kHz
330 Vtol.1lkV
45 Hz to 10 kHz

0.3 mV/V + 50 pv
0.15 mV/V + 60 pVv
0.19 mV/V + 60 puv
0.3 mV/V + 50 pv
0.7mVIV + 0.13 mV
2.4 mVIV + 0.6 mV

0.3 mV/V + 0.65 mV
0.15mV/V + 0.6 mV
0.24 mV/V + 0.6 mV
0.35 mV/V + 0.6 mV
0.9mVIV+16V

0.19 mV/V + 2 mV
0.2 mV/V + 6 mV
0.25 mV/V + 6 mV
0.3mV/V +6 mV
0.9 mV/V + 50 mV

0.3 mV/V + 10 mV

Multiproduct Calibrator

AC Voltage Measure *

(0.010 to 100 mV
1Hzto1lkHz
(1 to 20) kHz
(20 to 100) kHz
(100 to 300) kHz
300 kHz to 1 MHz
100mVtolV
1Hzto1lkHz
(1 to 20) kHz
(20 to 100) kHz
(100 to 300) kHz
300 kHz to 1 MHz
(1to 10) V
1Hzto1lkHz
(1 to 20) kHz
(20 to 100) kHz
(100 to 300) kHz
300zto 1 MHz
(1to 4) MHz

56 uV/V + 6.1 pv
0.14 mVIV + 4.4 nv
0.39 VIV + 55 pv
1.2 mV/V + 0.48 uVv

11 mVIV + 31V
0.11 mVIV
0.19 mV/V
0.95 mV/V
3.6 mV/V

12 mVIV

0.11 mv/V
0.19 mV/V
0.95 mV/V
3.6 mV/V
12 mVIV
7.7mV/V + 39 mV

Multimeter in Synchronous
Sub-Sampled Mode
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Electrical — DC/Low Frequency Tijuana, BC
. Reference Standard,
Parameter / Equipment Range EXpl\iggsSrg:]zzrtt?ﬂt)y of Method and/or
Equipment

AC Voltage Measure *

(10 to 100) V
1Hzto1lkHz
(1 to 20) kHz
(20 to 50) kHz
(50 to 100) kHz
(100 to 1 000) V
1Hzto1kHz
(1 to 20) kHz

0.27 mV/V + 1.6 mV

0.26 mV/V + 0.74 mV

0.44 mV/IV + 0.74 mV
1.5mVIV +1.3mV

0.54 mV/V + 28 mV
0.81 mV/V + 28 mV

Multimeter in Synchronous
Sub-Sampled Mode

AC Voltage Measure *

(0.1 to 30) kV

High Voltage Meter

High Voltage (50 to 400) Hz 1.5mviv
(1 to 220) pA
40 Hz to 1 kHz 0.09 mA/A
220 A to 22 mA
40 Hz to 1 kHz 0.24 mA/A
(22 to 220) mA
AC Current Source ! 290 mi(\) tl;lzztg i\kHZ EelVA Multiproduct Calibrator
40 Hz to 1 kHz 0.93 mA/A
(2.2t011) A
45 Hz to 1 kHz 1.7 mA/A
(11t0 20) A
45 Hz to 1 kHz 2.8 mA/A
1 (1to 1000) A Multiproduct Calibrator
AC Current Source 60 Hz 5.4 MA/A with Coil
10 Hz to 1 kHz
(1.0 to 100) pA 0.69 mA/A + 35 nA
1 (0.1to 1) mA 0.53 mA/A + 51 nA .
AC Current Measure (110 10) MA 0.58 MA/A Multimeter
(10 to 100) mA 0.58 mA/A
(0.1t0 1) A 1.5 mA/A

Oscilloscope !
Level Sine Amp
50 kHz ref.

Level Sine Flatness
5mVtob55V
relative to 50
kHz reference

5mVto5V(Vpp)

50 kHz to 100 MHz

(100 to 300) MHz
(300 to 600) MHz

20 mV/V + 0.3 mV

15 mV/V + 0.3 mV
20 mVv/V + 0.3 mV
40 mV/V + 0.3 mV

Multiproduct Calibrator
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Electrical — DC/Low Frequency

Tijuana, BC

Parameter / Equipment

Range

Measurement (+/-)

Expanded Uncertainty of

Reference Standard,
Method and/or
Equipment

Oscilloscope !
Square Wave

1 MQ, 100 Hz ImVto+130V 1 mVIV + 40 pv
50 Q, 1 kHz +1mVto+6.6V 2.5 mV/V + 40 pv Multiproduct Calibrator
Time Marker Output? 2nsto 20 ms 25 + 1 000t) parts in 10° of reading
Into 50 Q 50msto5s 25 parts in 10°s
Electrical - RF/Microwave Tijuana, BC
. Reference Standard,
Parameter / Equipment Range Siiiled Uncertainty of Method and/or

Measurement (+/-)

Equipment

RF Tuned Power Measure !

(-127 to 30) dBm
10 kHz to 1.3 GHz
(1.3 10 2.6) GHz

0.02 dB
0.04 dB

Measuring Receiver,
Power Sensor,
Microwave Converter

RF Tuned Power Measure !

(-10 to 35) dBm

100 kHz to 4.2 GHz
(-30 to 20) dBm

10 MHz to 18 GHz

0.045 dB

0.07 dB

Measuring Receiver,
Power Sensor,
Microwave Converter

RF Absolute Power Measure ?

(-127 to 30) dBm

10 kHz to 1.3 GHz

(1.3 t0 2.6) GHz

(-10 to 35) dBm

100 kHz to 4.2 GHz
(-30 to 20) dBm

10 MHz to 18 GHz
(-65 to -30) dBm

10 MHz to 18 GHz

0.024 dB
0.044 dB

0.045 dB

0.072dB

0.087 dB

Power Meter, Measuring
Receiver, Power Sensor

RF Power Source !

(-127 to 30) dBm
10 kHz to 1.3 GHz
(1.3t0 2.6) GHz
(-10 to 35) dBm
10 kHz toto 4.2 GHz
(-30 to 20) dBm
10 MHz to 18 GHz

0.01dB
0.1dB

0.1dB

0.2 dB

Signal Generator

Amplitude Modulation
Measure !

Rate: 150 kHz to 10 MHz

Measuring Receiver, Power

10 Hz to 100 kHz Depth: (5 to 99) % 0.65 % Modulation Sensor
Version 048 | - F 08, 2024 . . 3
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Tijuana, BC

Parameter / Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method and/or
Equipment

Amplitude Modulation

Measuring Receiver, Power

Measure * Rate: 10 MHz to 1.3 GHz Sensor
20 Hz to 100 kHz Depth: (5 to 100) % 0.7 % Modulation
Freque'\r;lceygsl\ljlroedlu lation Measuring Receiver, Power
. 0 .

10 Hz to 100 kHz Rate: 250 kHz to 2.6 GHz 1.7 % Modulation Sensor
Phase Modulation Measure ! . 0 . Measuring Receiver, Power

200 Hz o 20 kHz Rate: 10 MHz to 1.3 GHz 0.36 % Modulation Sensor
Length — Dimensional Metrology Tijuana, BC

Expanded Uncertainty of

Reference Standard,

Parameter / Equipment Range Measurement (+/-) I\/Iethqd and/or
Equipment
Calipers 12 Up to 40 in (310 + 4.1L) pin Maftae?esgsg‘gée
Micrometers 2 Upto6in (52 + 2L) pin Gage Blocks,
Depth Micrometers 2 (6t024)in (64 + 3L) pin Rods Set, Optical Parallel
Gage Blocks,

Height Gages 12

(0.10to 40) in

(23 +3.2L) pin

Length Rods

(0.05t0 1) in (4 +0.8L) pin
Gage Blocks Length (1to4)in (3.1 +1.7L) pin I\El)ai:rvGLejgbemBalscEi&s
(4t012)in (5.9 + 1.6L) pin
Upto12in (19 + 1.2L) pin
Cylindrical Plain Plug Gages Up to 300 mm (0.13 + 0.03I) pm P & W Labmaster,
Outside Diameter Upto12in (19 + 1.2L) pin Master Gage Blocks
Up to 300 mm (0.13+0.03 1) um
Thread Plug Gage P & W Labmaster
Major Diameter Upto5in (58 + 1.2L) pin Thread Wires
Pitch Diameter Upto5in (82 + 1.2L) pin (Three Wire Method)

Ring Gage
Plain Cylindrical

(0.02t0 2.0) in
(4.0t0 12.0) in

(11 + 1.1L) pin
(8 +4L) pin

P & W Labmaster,
Master Gage Blocks

Thread Ring Gage
Minor Diameter

(0.02t0 4.0) in

(21 + 1.2L) pin

P & W Labmaster,

Pitch Diameter (0.13t0 4.0) in (35 +4L) pin Master Gage Blocks
H 2
Indicators Upto4.0in 14 pin P & W Labmaster,
. . Master Gage Blocks
Thickness Gage with . .
Indicatort2 Upto4.0in (105 + 10L) pin Gage Blocks
Version 048 | F 08, 2024 . .org ;
ersion ssued: February www.anab.or ANMAB M =

Page 262 of 840

ANSI National Accreditation Board AT



http://anab.org/

¢

ANAB

ANSI National Accreditation Board

Length — Dimensional Metrology

Tijuana, BC

Expanded Uncertainty of

Reference Standard,

Parameter / Equipment Range Measurement (+/-) I\/Ietho_d and/or
Equipment
Upto12in (25 + 0.6L) pin P & W Labmaster,
Length Standards Up to 300 mm (0.65 + 0.2L) um Master Gage Blocks
P & W Labmaster,
Feeler / Taper Gage Up to 0.500 in 20 pin Master Gage Blocks,
Test Indicator
Up to 100 um 2.5 um
Coating Thickness Measuring Up to 4 mils 0.09 mils Coating Thickness
Equipment ° (100 to 1 500) pm 4.5 um Standards
(4 to 60) mils 0.18 mils
P & W Labmaster,
Pin Gage Diameter Up to 2.00in 40 pin Master Gage Blocks, Laser
Scan Micrometer
Master Levels (4t0 18) in 5.7 arc sec Surface Plgte, Gage Blocks,
Sine Plate
Rulers Upto40in (75+15 L) pin Standard Rule,
Up to 164 ft (138+19 L) pin Optical Comparator
Optical Comparators and
Visual Systems * Up to 300 mm 1.8 um Glass Scale,
L Gage Blocks
ength
Optical Comparators and
Visual Systems ! (0, 30, 45, 60, 90)° 0.001 7° Angle Blocks
Angle
Angle Meters o 0
Bevel Protractors Up to 360 0.008 5 Angle Blocks
Laser Scan Micrometers/ 75 pin Pin Gages,
Non- Contact Measuring (1t0 60) mm 19 um Laser Standards
- 3 um (108 pin) Ra 0.062 pm .
Surface Finish Testers 9.5 um (374 pin) Ry 0.22 um Roughness Specimen
Fixture Gages ! Uupt§)02254rrll?n (29+0.6L) pin Hand Tools,
Radius Gages Bp 0 1in 300 pin Optical Comparator

Surface Plates 2
Overall Flatness

Up to (74x144 in)

0.14 % of reading + 3.2 arcsec

Surface Plate Kit

(12inx 12in) to 16 pin L
Local Area Flatness (72'in x 96 in) Repeat-0-Meter
Linear Displacement (1to 120) in 0.0014in Steel Rule, Gage Blocks
SN2
Version 048  Issued: February 08, 2024 www.anab.or ANMAB =
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Tijuana, BC

Parameter / Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method and/or
Equipment

Rockwell Hardness Testers !

(20 to 30) HRC
(35 to 55) HRC
(60 to 65) HRC

(40 to 59) HRBW
(60 to 79) HRBW
(80 to 100) HRBW

(74 to 80) HR15TW
(81 to 86) HR15TW
(87 to 93) HR15TW

(70 to 77) HR15N
(78 to 88) HR15N
(90 to 92) HR15N

(43 to 56) HR30TW
(57 to 69) HR30TW
(70 to 83) HR30TW

(20 to 31) HR45N
(37 to 61) HR45N
(66 to 72) HR45N

0.44 HRC
0.42 HRC
0.34 HRC

0.39 HRBW
0.32 HRBW
0.4 HRBW

0.3 HR15TW
0.29 HR15TW
0.44 HR15TW

0.41 HR15N
0.42 HR15N
0.52 HR15N

0.6 HR30TW
0.25 HR30TW
0.52 HR30TW

0.5 HR45N
0.51 HR45N
0.2 HR45N

Indirect Verification per
ASTM E18

Durometers

(0 to 100) points

0.35 points

Partial Direct Verification
(Force only)
Gage Blocks and Balance

Pressure Measure *

(0.002 to 2) inH20
(-15 to + 0.001) psig
(0.001 to 30) psig

320 pinH20
0.1 % of reading
0.1 % of reading

Pressure Calibrator
Pressure System

Torque Tools !

(15 to 1 000) psig 0.1 % of reading
(1 000 to 10 000) psig 0.1 % of reading
Up to 9 Ibfin 0.58 % of reading + 0.006 6 Ibf-in

(5 to 50) Ibfin
(25 to 250) Ibf-in
(5 to 50) Ibf-ft
(25 to 250) Ibf ft
(50 to 500) Ibf-ft

0.52 % of reading + 0.028 Ibf-in
0.54 % of reading + 0.13 Ibf"in
0.54 % of reading + 0.028 Ibfft
0.64 % of reading + 0.12 Ibf-ft
0.45 % of reading + 0.76 Ibf ft

Torque System

Torque Analyzers, Transducer

(0.1 to 200) Ibf-in
(15 to 500) Ibf-ft

0.08 % of reading
0.17 % of reading

Torque Wheel and Weights

Version 048
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Mass and Mass Related Tijuana, BC

Expanded Uncertainty of | Rcrerence Standard,

Parameter / Equipment Range Measurement (+/-) Metho_d and/or
Equipment
Force * 0 : Verification with Class F
Tension & Compression Up to 220 kgf 0.019 % of reading + 0.005 3 kgf Weight
Force! (0 to 1 000) Ibf 0.012 % of reading + 0.43 Ibf L oad Cell Comparison
Tension & Compression (1 000 to 10 000) Ibf 0.11 % of reading + 1.3 Ibf P
ASTM E617 Class 0
(0 t0 300) g 1.5 pglg + 0.015 mg utilized for the

calibration of the
weighing system

ASTM E617 Class 1
(0 to 100) kg 3.4 ug/g utilized for the calibration
of the weighing system

Scales and Balances

ASTM E617 Class M2

(0 to 1 000) kg 0.2 mg/g utilized for the calibration
of the weighing system
Flow Air Up to 6 000 mi/min 0.65 % of reading + 0.02 ml/min Flow Calibrator
. . (50 to 7 800) ft/min 0 . I Reference Anemometer
Air Velocity 0.25 to 40 mps 1 % of reading * 1 Digit using Air as Medium
. (10 to 20) pl 0.77 % of reading
P\'%?Sﬁéltjr?gi Or;?;?ltgd (20 to 50) pl 0.4 % of reading
(POV Ap)p (50 to 100) 0.21 % of reading Scale,
100 pl to 20 ml 0.14 % of reading Weight Set Class 0,
(0.1 to 50) ml 32 ul Barometer DP97
Other Volumetric Devices (50 to 200) ml 62 ul
(200 to 1 000) ml 82 ul
. . . Cannon Viscosity
o 0,
Viscosity @ 25 °C (1 990 to 200 400) cP 0.52 % of reading Standards
Version 048 | F 08, 2024 . .org ;
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Mass and Mass Related

Tijuana, BC

Expanded Uncertainty of Reference Standard,
Parameter / Equipment Range X Y Method and/or
Measurement (+/-) .
Equipment
(1 to 500) mg 3 g
1g 4 g
29 9 g
5¢ 13 ug
10g 16 ug
209 21 pg
Mass 509 49 ug Double Substitution using
100 g 75 ug Class 1 Weights
2009 0.14 mg
5009 0.18 mg
1.0 kg 20 mg
2.0 kg 20 mg
3.0kg 20 mg
5.0 kg 22 mg
-t 029 Double Substitution using
Mass 20.0 kg 0.23g Class 1 Weights
33.0 kg 0.23 g

Photometry and Radiometry

Tijuana, BC

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
1310 nm
. i (-60 to 10) dBm 0.1dB . o
Optical Power - Source 1550 nm Optical Calibration System
(-60 to 10) dBm 0.1dB
1300 nm
(-60 to 10) dBm 0.089 dB
Optical Power - Measure 1310 nm Optical Calibration System
P (-60 to 10) dBm 0.092 dB P y
1550 nm
(-60 to 10) dBm 0.1dB
Version 048 | ' F , 2024 . .0rg X
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Expanded Uncertainty of

Reference Standard,

Parameter / Equipment Range Measurement (+/-) Metho_d and/or
Equipment
(35 t0 100) °C f73C Precision Infrared
Radiation (Infrared) (100 to 200) °C 1.1°C Calibrator
Thermometers * (200 to 350) °C 2°C £=0.95. 1= (8 to 14) um
(350 to 500) °C 3°C > H
11 %RH 1.6 %RH
- 33 %RH 1.7 %RH .
Humidity - Source 75.4 %RH 15 %RH Saturated Salt Solutions
97 %RH 2 %RH
Humidity - Measure (11 to 95) %RH 1.6 %RH Hygrometer
Temperature - Source (0 to 300) °C 0.17 °C Drywell
Temperature — Measure * (-20 to 200) °C 0.05°C RTD Thermometer
Time and Frequency Tijuana, BC

Parameter / Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method and/or
Equipment

Photo Tachometer !

(0 to 100 000) rpm

0.00038 % of reading + 0.13 rpm

Multifunction Calibrator
with LED and Series
Resistor

Frequency — Measure *

1 Hz to 10 MHz

0.12 nHz/Hz+0.39 nHz

Multimeter

Frequency — Measure *

100 Hz to 26.5 GHz

24 pHz/HZ

Frequency Counter and
External Time Base

Frequency — Source ?

0.01 Hzto 1 MHz
(1 to 50) MHz

12 pHz/Hz
30 pHz/Hz

Multifunction Calibrator

100 kHz to 50 GHz

55 pHz/Hz

RF Generator and External
Time Base

Timers, Stopwatches,
Chronometers !

(0.01 to 86 400) s

24 ms

Frequency Counter

Displacement Velocity

(1 to 50) in/min

0.18 % of reading

Gage Block, steel rule &

Chronometer
Return to Site listing (top)  Go to Notes (bottom)
d S\,
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Services performed at satellite laboratory

Micro Precision Calibration de Mexico S. de R.L. de CV

Calle Paraiso # 1596 Colonia Del Fresno
Guadalajara Jalisco 44900, Mexico
Victor Alberto Gonzalez 52 (33) 3616-1555

victor.gonzalez@microprecision.com Www.microprecision.com

CALIBRATION AND DIMENSIONAL MEASUREMENT

CALIBRATION

Acoustics and Vibration

Guadalajara JA.

Expanded Uncertainty of

Parameter / Equipment Range Measurement (+/-)

Reference Standard,
Method and/or
Equipment

Sound Pressure Level — (74 t0 114) dB

Comparison to Sound

Measure Equipment! (1254t%§00|32) 4 832 gg Level Calibrator
Sound Pressure Level — (30to 130) dB 0.32dB Transfer Method to Sound
Generators Level Calibrator and
31.5 Hz to 8 kHz 0.28 % of reading Frequency Meter
Chemical Quantities Guadalajara JA.
. Reference Standard,
Parameter / Equipment Range SiiEt Uncertainty of Method and/or

Measurement (+/-)

Equipment

Comparison to

1,4
pH Meters (4,7,10) pH 0.012 pH Standard Solutions
1 uS/cm 0.48 pS/icm
5 uS/cm 0.62 puS/cm
- 10 uS/cm 0.62 puS/cm Comparison to
1,4
Conductivity Meters 100 pS/cm 2.1 uS/cm Standard Solutions
1 015 pS/cm 5.9 uS/cm
1 408 puS/cm 7 uS/cm
Mass Concentration - (0 to 70) % Brix 0.12 % Brix Comparison to saturated
Refractometers solutions
Version 048 | ' F 08, 2024 . .org X
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Electrical — DC/Low Frequency

Guadalajara JA.

Parameter / Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method and/or
Equipment

(0 to 220) mV
220mVto 22V

12 pVv/Iv +0.93 pv
9.5 uVIV +1.2 uv

DC Voltage — Source * (22t022) V 9.6 uV/IV +1 pv Multiproduct Calibrator

(22 to 220) V 12 uVIV + 21 pv
220V to 1.1 kV 14 uVIV + 0.2 mV

(0 to 100) mV 8.2 uVIV + 0.6 pv
100 mV to 1V 9 uV/V + 0.6 pv

DC Voltage - Measure ! (1to10) V 9.3 uV/V +0.34 uv Multimeter
(10 to 100) V 12 uVIV + 31 pv
100 V to 1 kV 12 uV/IV + 37 uv

DC Voltage - Measure ! (1to 2) kV 0.62 mV/V +0.4V Voltmeter

High Voltage (2 to 20) kv 0.62 mVIV +4V

DC Current — Source !

(0 to 220) pA

19 pyA/A + 1.4 nA

(0.22t0 2.2) mA 15 pA/A + 2.2 nA
(2.2t0 22) mA 17 pAJIA
(22 to 220) mA 21 pA/A Multiproduct Calibrator
220 mAto 2.2 A 50 pA/A
(22t011) A 95 MA/A + 95 PA
(11 to 20.5) A 0.12 % of reading

(10 to 1 000) A

0.22 % of reading

Multiproduct Calibrator
with current coil

Page 269 of 840

(0to1) pA 6.8 HA/A + 0.059 nA
(1to 10) pA 2.4 yA/A +0.063 nA
(10 to 100) pA 2.3 uA/A + 0.064 nA
(0.1to 1) mA 27 pA/A + 2.5 nA Multimeter
(1to 10) mA 24 yA/A +0.67 nA
DC Current - Measure 1 (10 to 100) mA 10 pA/A +0.14 pA
100 mAto1 A 8.5 HA/A +0.31 A
(0 to 100) A 1.1 mA/A + 0.67 mA Shunt Monitored with
(100 to 300) A 0.88 mMA/A + 42 mA Multimeter
(1to 2000) A 0.84 % of reading Comparison to Clamp
Meter
(0.1to0 10) kHz
Inductance - Source 1mH 0.065 % of reading
Fixed Points 10 mH 0.065 % of reading Standard Inductors
100 mH 0.031 % of reading
1H 0.065 % of reading
Version 048  Issued: Feb 08, 2024 . .org X
ersion ssued: February www.anab.or ANMAB i!%&%

ANSI National Accreditation Board VAR



http://anab.org/

Electrical — DC/Low Frequency

¢

ANAB

ANSI National Accreditation Board

Guadalajara JA.

Expanded Uncertainty of

Reference Standard,

Parameter / Equipment Range Measurement (+/-) Metho_d and/or
Equipment
(0to 1) Q 53 pQ/Q + 26 pQ
(1t010) Q 2.2 pQ/Q + 76 puQ
(10 to 100) Q 6.7 pQ/Q + 32 pQ
100Qto 1 kQ 2.9 uQ/Q +0.41 mQ
Resistance - Measure ! (11010) kQ2 2.9 Bl 042 mq) Multimeter

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

6.6 pQ/Q + 37 mQ
17 uY/Q +1 Q
78 nQ/Q + 63 Q
0.3 mQ/Q + 2.3 kQ
2.3 mQ/Q + 0.2 MQ

Capacitance - Source !
50 Hz to 1 kHz

(0.19t0 3.3) nF
(3.3t0 330) nF
330 nF to 3.3 pF
(3.3t0 33) pF
(33 to 330) pF

5 mF/F + 0.01 nF
2.5 mF/F + 0.3 nF
2.5 mF/F + 3nF
4 mF/F + 30 nF
4.5 mF/F + 0.3 yF

Multiproduct Calibrator

Capacitance - Source !

(330 uFto 3.3 mF

4.5 mF/F + 3 uF

. mF 7.5 mF/F + F Multipr librator
S0 Hz to 300 Hz ((3?33t;013i%)) mF 115mF/I/: + 1%% tF ultiproduct Callbrato
Capacitance — Source * 10 pF to 1 nF 0.6 % of reading Capaci
50 Hz to 1 kHz 1nF to 10 uF 0.052 % of reading apacitance Decade Box
(0 to0 1.9) Q 96 pQ/Q + 50 pQ
(1.9 t019) Q 26 pQ/Q +0.17 mQ

Resistance - Source *

(19 to 190) Q
(0.19 to 1.9) kQ
(1.9 to 19) kQ
(19 to 190) kQ
(0.19 to 1.9) MQ
(1.9 to 19) MQ
(19 to 100) MQ

22 pQ/Q + 0.24 mQ
17 pQ/Q + 0.92 mQ
18 pY/Q
19 pQY/Q
30 pQY/Q
36 uQ/Q +51 Q
0.2 mQ/Q

Multiproduct Calibrator

Resistance - Source *

(0 to 100) mQ
100mQ to 1 Q
(1to0 10) Q
(10 to 100) Q
100 Q to 1 kQ
(1 to 10) kQ
(10 to 100) kQ
100 kQ to 1 MQ
(1 to 10) MQ
(10 to 100) MQ

0.6 % of reading + 60 uQ
0.064 % of reading
0.008 7 % of reading
0.003 5 % of reading
0.003 1 % of reading
0.002 8 % of reading
0.002 7 % of reading
0.006 % of reading
0.006 2 % of reading
0.009 2 % of read