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ANSI National Accreditation Board

CERTIFICATE OF ACCREDITATION

The ANSI National Accreditation Board

Hereby attests that

Transcat — Los Angeles
1503 E. Orangethorpe Ave., Unit A
Fullerton, CA 92831

Fulfills the requirements of

ISO/IEC 17025:2017

and national standards

ANSI/NCSL 7540-1-1994 (R2002) AND
ANSI/NCSL 7540.3-2006 (R2013)

In the fields 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: 07 September 2025
Certificate Number: AC-2489.08

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 Z.540.3-2006 (R2013)

Transcat — Los Angeles
1503 E. Orangethorpe Ave., Unit A
Fullerton, CA 92831
Mathew Bundy 657-217-3684

CALIBRATION AND DIMENSIONAL MEASUREMENT

Valid to: September 7, 2025 Certificate Number: AC-2489.08
CALIBRATION
Acoustics and Vibration
. Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
125 Hz to 2 kHz
. (74 to 104) dB 0.46 dB
ound Level Feasuring 114 dB 0.36 dB GenRad 1986
quip Generate 4 kHz Sound Level Calibrator
(74 to 104) dB 0.73 dB
114 dB 0.62 dB

Chemical Quantities

. Reference Standard,
. Expanded Uncertainty of
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
4 pH 0.011 pH
pH — Measuring Equipment * 7 pH 0.011 pH Standard Buffer Solutions
10 pH 0.012 pH
10 uS/ecm 0.5 uS/cm
100 uS/cm 2.2 uS/cm
Conductivity Meters 1 000 uS/cm 3.7 uS/cm Standard Solutions
10 000 pS/cm 36 uS/cm
100 000 puS/cm 440 puS/cm
sy,
: , . . L a3
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Electrical — DC/Low Frequency

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho.d, and/or
Equipment
Upto3V
10 Hz to 1 MHz 0.06 % of reading
(1 to 10) MHz 0.1 % of reading
Sine Wave Flatness ' (10 to 30) MHz 0.18 % of reading Thermal Voltage
(30 to 50) MHz 0.41 % of reading Converters
(50 to 80) MHz 0.71 % of reading
(80 to 100) MHz 0.84 % of reading
(0 to 100) pA 33 pA/A +0.92 nA
100 pA to 1 mA 29 nA/A + 5.8 nA Agilent 3458A

DC Current — Source !

(2.2 t0 22) mA

(22 t0 220) mA

022At022A
22t 1) A

(1to 10) mA 29 pA/A + 58 nA 8.5 Digit Multimeter
(10 to 100) mA 46 nA/A +0.58 pA w/ Current Source
100mAtol A 0.013 % of reading + 12 pA
DC Current — Ohms Labs CS-100
Measure/Source ' o : Precision Shunt
(1to 100) A 0.012 % of reading + 0.5 mA w/ Agilent 3458A
8.5 Digit Multimeter
DC Current Shunts
(100 to 580) A 0.29 mA/A +0.58 mA w/ DMM and Current
Source
! DC Current Shunt
DC Current — Measure (580 to 1 000) A 0.29 mA/A + 0.5 mA w/ DMM
(0 to 220) pA 40 pA/A + 6 nA
220 pA to 2.2 mA 36 uA/A +7nA Fluke 5700A-EP

35 uA/A +40 nA

48 pA/A + 0.7 pA

84 pA/A + 12 pA
0.036 % of reading + 0.48 mA

Multiproduct Calibrator,
w/ Fluke 5725A Amplifier

DC Current — Source !

(11 to 20) A

0.096 % of reading + 0.58 mA

Fluke 5522A
Multiproduct Calibrator

DC Clamp-on Ammeters
(Non-Toroidal Type)

(20 to 150) A

0.58 % of reading + 0.14 A
0.58 % of reading + 0.52 A

Fluke 5520A/1100
Multiproduct Calibrator

Transformer Type Sensor ' (1500 1.000) A w/ Fluke 5500A/Coil
SN2
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Electrical — DC/Low Frequency

. Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
Up to 100 pA
(10 to 20) Hz 0.46 % of reading + 35 nA
20 to 45) Hz 0.17 % of reading + 35 nA
(ElS to 100)) Hz 0.072 ‘;) ofreadirigg +35nA
100 Hz to 5 kHz 0.072 % of reading + 35 nA
100 pA to 1 mA
(10to 20) Hz 0.46 % of reading + 0.23 pA
(20to 45) Hz 0.17 % of reading + 0.23 pA
(45 to 100) Hz 0.071 % of reading + 0.23 pA
100 Hz to 5 kHz 0.038 % of reading + 0.23 pA
(1to 10) mA
(10 to 20) Hz 0.46 % of reading + 2.3 pA .
AC Current — Measure ! 20 to 45) Hz 0.17 % of reading + 2.3 pA Ag}l@t 3458A
8.5 Digit Multimeter
(45 to 100) Hz 0.071 % of reading + 2.3 pA '
100 Hz to 5 kHz 0.038 % of reading + 2.3 pA
(10 to 100) mA
(10 to 20) Hz 0.48 % of reading + 23 pA
(20to 45) Hz 0.17 % of reading + 23 pA
(45 to 100) Hz 0.071 % of reading + 23 pA
100 Hz to 5 kHz 0.037 % of reading + 23 pA
100mAto 1A
(10t0 20) Hz 0.46 % of reading + 0.23 mA
(20to 45) Hz 0.19 % of reading + 0.23 mA
(45 to 100) Hz 0.097 % of reading + 0.23 mA
100 Hz to 5 kHz 0.12 % of reading + 0.23 mA
Upto 10 A
50 Hz to 1 kHz 0.015 % of reading + 1.3 mA
1 kHz 0.12 % of reading + 1.3 mA O}f,‘;sciljé’; ghslllitoo
AC Current — Measure ' |10 A to 100 A .
(50 to 100) Hz 0.038 % of reading + 2.3 mA 8V5V/ &giieﬁuﬁiﬁfe i
100 Hz to 1 kHz 0.14 % of reading + 2.3 mA = Vlg
1 kHz 0.12 % of reading + 2.3 mA
N\,
& 22
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Electrical — DC/Low Frequency

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho.d, and/or
Equipment
Up to 220 pA
(10 to 20) Hz 0.031 % of reading + 16 nA
(20 to 40) Hz 0.019 % of reading + 10 nA
40 Hz to 1 kHz 0.015 % of reading + 8 nA
(1to 5) kHz 0.03 % of reading + 12 nA
(5to 10) kHz 0.11 % of reading + 65 nA
(0.22 t0 2.2) mA
(10 to 20) Hz 0.03 % of reading + 40 nA
(20 to 40) Hz 0.018 % of reading + 35 nA
40 Hz to 1 kHz 0.013 % of reading + 35 nA
(1to 5) kHz 0.021 % of reading + 0.11 pA
(5o 10) kHz 0.11 % of reading + 0.65 pA
(2.2 t0 22) mA
AC Current — Source ! (10 to 20) Hz 0.039 % of reading + 0.4 pA Fluke 5700A-EP
(20to 40) Hz 0.019 % of reading + 0.35 pA Multiproduct Calibrator
40 Hz to 1 kHz 0.014 % of reading + 0.35 pA
(1to 5) kHz 0.021 % of reading + 0.55 pA
(5t0 10) kHz 0.11 % of reading + 5 A
(22 t0 220) mA
(10 to 20) Hz 0.033 % of reading + 4 pA
(20 to 40) Hz 0.018 % of reading + 3.5 pA
40 Hz to 1 kHz 0.014 % of reading + 2.5 pA
(1to 5) kHz 0.021 % of reading + 3.5 pA
(5to 10) kHz 0.11 % of reading + 10 pA
(022t02.2) A
20 Hz to 1 kHz 0.027 % of reading + 35 pA
(1to 5) kHz 0.046 % of reading + 80 pA
(5to 10) kHz 0.7 % of reading + 0.16 mA
22to11)A i
AC Current — Source ' 40 Hz to 1 kHz BB [ roading +0.17 mA Muﬂufoed?;?%tli];:)fator
(1 to 5) kHz 0.096 % of reading + 0.38 mA P

(5 to 10) kHz

0.36 % of reading + 0.75 mA

w/ Fluke 5725A Amplifier

AC Current — Source !

(11t020.5) A
(45 to 100) Hz
100 Hz to 1 kHz

0.092 % of reading + 3.9 mA
0.12 % of reading + 3.9 mA

Fluke 5522A
Multiproduct Calibrator

(1 to 5) kHz 2.3 % of reading + 3.9 mA
(10 to 100) A Ohms Labs CS-100
Precision Shunt
AC Current — Source ! (50 4th6£1le 8;2 mA/i I 2 Eﬁ w/ Agilent 3458A
1 kHz 1 '1 MA/A + 1.3 mA 8.5 Digit Multimeter and

Current Source
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Electrical — DC/Low Frequency

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho.d, and/or
Equipment
29 pA t0 329.99 nA
(10 to 30) kHz 1.2 % of reading + 0.31 pA
330 pA to 3.299 mA
‘Egt;‘éfgrgr; i"e‘;fe (10 to 30) kHz 0.78 % of reading + 0.47 pA Fluke 5522A
Ran es(} y 3.3 mA to 32.99 mA Multiproduct Calibrator
& (10 to 30) kHz 0.31 % of reading + 3.1 pA
33 mA to 329.99 mA
(10 to 30) kHz 0.31 % of reading + 0.16 mA
(20 to 150) A
(45 to 65) Hz 0.34 % of reading + 35 mA
AC %ﬁﬁd‘g ?mf;eters (65 to 440) Hz 0.95 % of reading + 66 mA
Transformer T szensor1 (15010 1 000) A
yp (45 to 65) Hz 0.38 % of reading + 0.17 A
(65 to 440) Hz 12%of reading +029A | .} 21((1?1 RS
(20 to 150) A . w/ Fluke 5500A/Coil
AC Clamp-on Ammeters (45 to 65) Hz 0.66 % of reading + 0.26 A
e (65 to 440) Hz 1.2 % of reading + 0.29 A
Ottt ) Jsoto1 000 &
(45 to 65) Hz 0.68 % of reading + 1 A
(65 to 440) Hz 1.4 % of reading + 1.1 A
(0 to 10) Q 18 pQ/Q + 58 uQ
(10 to 100) Q 15 pQ/Q + 0.58 mQ
100 Qto 1 kQ 13 pQ/Q +0.58 mQ
(1 to 10) kQ 12 pQ/Q + 5.8 mQ Agilent 3458A

DC Resistance —
Measure/Source

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

13 pQ/Q + 58 mQ
21 pQ/Q+23Q
62 nQ/Q +120 Q
0.059 % of reading + 1.2 kQ
0.82 % of reading + 12 kQ

8.5 Digit Multimeter
w/ Decade Resistor

DC Resistance — Source ®

(Fixed Artifacts)

1 mQ

50 pQY/Q

L&N 4223B
Standard Resistor

10 mQ

52 pQ/Q

L&N 4222B
Standard Resistor

100 mQ

0.15 mQ/Q

L&N 4015B
Standard Resistor
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Electrical — DC/Low Frequency

Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

DC Resistance — Source
(Variable Artifact)

(100 to 1 000) kQ
(1 to 10) MQ
(10 to 100) MQ
(100 to 1 000) MQ
(1 to 10) GQ
(10 to 100) GQ
(100 to 1 000) GQ

0.037 % of reading
0.037 % of reading + 1.2 uQ/Q/V
0.12 % of reading + 1.2 pQ/Q/V
0.24 % of reading + 1.2 pQ/Q/V
0.58 % of reading + 1.2 pQ/Q/V
1.2 % of reading + 2.3 uQ/Q/V
1.2 % of reading + 5.8 uQ/Q/V

IET HRRS-B-3-1G-5KV
Decade Resistor

(0t025)Q 42 nQ
DC Resistance — RTD (25 t0 400) Q 1.3 py/Q Hart 1590 Super
Measure ' 400 to 1 kQ 4.1 nQ/Q Thermometer Readout
(1 to 40) kQ 10 uQ/Q
(0 to 220) mV 8.8 uV/V+04puv
(0.22t02.2) V 5.1 uV/V +0.7 uV
! 22t 1)V 4 uV/V+2.5uv Fluke 5700A-EP
DC Voltage — Source (11t022) V 3.9 WVIV + 4 v Multiproduct Calibrator
(22t0220) V 6.2 uV/V +40 uv
(220to 1 100) V 7.6 uV/V + 0.4 mV
Up to 100 mV 8.3 uV/V +0.58 uv
(0.1to 10) V 5.3 uV/V +0.58 uv
' 10 to 100) V 7.7 uV/V + 35 uVv Agilent 3458A Opt. 002
DC Voltage — Measure ((100 0 500)) \V 15 u#/fv 012 mV 55 Digit Multimeter

(500 to 800) V
(800 to 1 000) V

18 WV/V +0.12 mV
21 pV/V +0.12 mV

(1to10)kV 0.04 % of reading + 40 mV .
DC High Voltage — (10 to 35) kV 0.064 % of reading + 66 mV \jliek 470‘[0 (IIDP\I/Mh
Measure ! (35t0 70) kV 0.088 % of reading + 80 mV WV slsomaPe b '
(70 to 100) kV 0.17 % of reading + 0.92 V oltage Frobes
Upto1lmV
100 kHz to 1 MHz 1.8 % of reading + 2.4 uV
(1 to 3) MHz 3.5 % of reading + 2.4 pV
(3 to 10) MHz 9.3 % of reading + 2.4 uV
| (10 to 20) MHz 23 % of reading + 2.4 uV Rohde & Schwarz URE3
AC Voltage — Measure (1to3)mV ¢ " RMS Voltmeter
100 kHz to 1 MHz 0.97 % of reading + 2 pV
(1to 3) MHz 3.5 % of reading + 2 uV
(3to 10) MHz 9.3 % of reading + 2 pV
(10 to 20) MHz 23 % of reading + 2 uVvV
. N
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Electrical — DC/Low Frequency

Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

(3 to 100) mV
100 kHz to 1 MHz

0.91 % of reading + 3 uV

(20 to 50) kHz
(50 to 100) kHz
(100 to 300) kHz
300 kHz to 1 MHz
(1to2) MHz
(2 to 4) MHz
(4 to 8) MHz

(8 to 10) MHz

0.036 % of reading + 23 uV
0.093 % of reading + 23 pV
0.35 % of reading + 0.12 mV
1.2 % of reading + 0.12 mV
1.8 % of reading + 0.12 mV
4.6 % of reading + 0.81 mV
4.6 % of reading + 0.92 mV
17 % of reading + 1.2 mV

B 1 (1to 3) MHz 1.8 % of reading + 3 uV Rohde & Schwarz URE3
AC Voltage — Measure (3 to 10) MHz 2.9 % of reading + 3 pV RMS Voltmeter
(10 to 20) MHz 7 % of reading + 3 pV
(20 to 30) MHz 14 % of reading + 3 uV
Upto 10 mV
(1 to 40) Hz 0.04 % of reading + 3.5 uV
40 Hzto 1 kHz 0.03 % of reading + 1.2 uV
1 to 20) kHz 0.04 % of reading + 1.2 uV
((20 to 50)) kHz 0.15 ‘V: 0freadin§ +1.2 EV
(50 to 100) kHz 0.59 % of reading + 1.2 pV
(100 to 300) kHz 4.6 % of reading + 2.3 uvV
300 kHz to 1 MHz 1.5 % of reading + 5.8 uV
(1 to 4) MHz 8.1 % of reading + 8.1 pV
(10 to 100) mV
(1 to 40) Hz 0.013 % of reading + 4.8 uV
40 Hz to 1 kHz 0.009 7 % of reading + 2.3 uV
(1to 20) kHz 0.017 % of reading + 2.3 uV
(20 to 50) kHz 0.038 % of reading + 2.3 uV
50 to 100) kHz 0.093 % of reading + 2.3 uV
((100 to 308) kHz 0.36 "/(z)ofreadingng 12 }R/ Aoilent 3458A
AC Voltage — Measure ' 300 kHz to 1 MHz 1.2 % of reading + 12 pV 35 Dg1 t Multimeter
(1 to 2) MHz 1.8 % of reading + 12 pV = Vig
(2 to 4) MHz 4.7 % of reading + 81 pV
(4 to 8) MHz 4.7 % of reading + 92 uVv
(8 to 10) MHz 17 % of reading + 0.12 mV
0.1to 1)V
(1 to 40) Hz 0.008 8 % of reading + 46 pV
40 Hz to 1 kHz 0.008 3 % of reading + 23 uV
(1t020)kHz 0.017 % of reading + 23 pV
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Electrical — DC/Low Frequency

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho.d, and/or
Equipment
(1to10) V
(1 to 40) Hz 0.009 5 % of reading + 0.46 mV
40 Hz to 1 kHz 0.023 % of reading + 0.23 mV
1 to 20) kHz 0.017 % of reading + 0.23 mV
((20 to 50)) kHz 0.036 ‘VZ of reading +0.23 mV
(50 to 100) kHz 0.093 % of reading + 0.23 mV
(100 to 300) kHz 0.35 % of reading + 1.2 mV
300 kHz to 1 MHz 1.2 % of reading + 1.2 mV
(1to2) MHz 1.8 % of reading + 2 mV
(2 to 4) MHz 4.6 % of reading + 8.1 mV
(4 to 8) MHz 4.6 % of reading + 9.2 mV
(8 to 10) MHz 17 % of reading + 12 mV
(10 to 100) V Agilent 3458A

AC Voltage — Measure !

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

0.024 % of reading + 4.6 mV
0.024 % of reading + 2.3 mV
0.024 % of reading + 2.3 mV
0.041 % of reading + 2.3 mV
0.14 % of reading + 2.3 mV
0.46 % of reading + 12 mV
1.7 % of reading + 12 mV

0.048 % of reading + 46 mV
0.048 % of reading + 23 mV
0.071 % of reading + 23 mV
0.19 % of reading + 23 mV
0.35 % of reading + 23 mV

8.5 Digit Multimeter

(700 to 1 050) V

(1to 10) Hz 0.034 % of reading + 62 mV
| (10 to 40) Hz 0.03 % of reading + 19 mV Fluke 8508 A
AC Voltage — Measure 40 Hz to 10 kHz 0.03 % of reading + 19 mV 8.5 Digit Multimeter
(10 to 30) kHz 0.11 % of reading + 39 mV
(30 to 100) kHz 0.16 % of reading + 0.19 V
(1to 10) kV
(10 to 200) Hz 0.14 % of reading + 0.17 V
(200 to 450) Hz 0.46 % of reading + 0.17 V .
AC High Voltage — (450 to 600) Hz 0.86 % of reading + 0.17 V Vitrek 4700 DVM
Measure/Source ' (10 to 35) kV W/Viifscéa;igg—; 1Sgh
(30 to 200) Hz 0.11 % of reading + 0.81 V &
(200 to 450) Hz 0.7 % of reading + 0.81 V
(450 to 600) Hz 1.45 % of reading + 0.81 V
N
S
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Electrical — DC/Low Frequency

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho.d, and/or
Equipment
(35 to 70) kV
(30 to 100) Hz 0.14 % of reading + 1.0 V
(100 to 450) Hz 0.7 % of reading + 1.0 V .
AC High Voltage - (450 to 600) Hz 2.9 % of reading + 1.0 V ﬁiﬁﬁf@%ﬂ
Measure/Source ' (70 to 100) kV &
Voltage Probes

(30 to 100) Hz
(100 to 450) Hz
(450 to 600) Hz

0.21 % of reading + 1.3 V
1.2 % of reading + 1.3 V
17 % of reading + 1.3 V

AC Voltage — Source '

Upto 2.2 mV
(10 to 20) Hz
(20 to 40) Hz
40 Hz to 20 kHz
(20 0 50) kHz
(50 to 100) kHz
(100 to 300) kHz
(300 to 500) kHz
500 kHz to 1 MHz
(2.2t022) mV
(10 t0o 20) Hz
(20 to 40) Hz
40 Hz to 20 kHz
(20 0 50) kHz
(50 to 100) kHz
(100 to 300) kHz
(300 to 500) kHz
500 kHz to 1 MHz
(22 t0 220) mV
(10 to 20) Hz
(20 to 40) Hz
40 Hz to 20 kHz
(20 0 50) kHz
(50 to 100) kHz
(100 to 300) kHz
(300 to 500) kHz
500 kHz to 1 MHz

0.16 % of reading + 4 uV
0.1 % of reading + 4 pvV
0.078 % of reading + 4 pV
0.13 % of reading + 4 uV
0.17 % of reading + 5 uV
0.33 % of reading + 10 pV
0.47 % of reading + 20 uV
0.58 % of reading + 20 uV

0.042 % of reading + 4 uV
0.03 % of reading + 4 uVvV
0.014 % of reading + 4 pV
0.3 % of reading + 4 uV
0.058 % of reading + 5 uV
0.12 % of reading + 10 pV
0.16 % of reading + 20 uV
0.27 % of reading + 20 pV

0.028 % of reading + 12 uV

0.011 % of reading + 7 uV

0.008 5 % of reading + 7 uV

0.021 % of reading + 7 pV

0.047 % of reading + 17 uV
0.091 % of reading + 20 pV

0.14 % of reading + 25 pV
0.28 % of reading + 45 uV

Fluke 5700A-EP
Multiproduct Calibrator
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Electrical — DC/Low Frequency

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho.d, and/or
Equipment
220mVt02.2V
(10 to 20) Hz 0.027 % of reading + 40 uV
(20 to 40) Hz 0.01 % of reading + 15 uV
40 Hz to 20 kHz 0.004 8 % of reading + 8 uV
(20 0 50) kHz 0.008 % of reading + 10 uV
(50 to 100) kHz 0.012 % of reading + 30 uV
(100 to 300) kHz 0.043 % of reading + 80 pV
(300 to 500) kHz 0.1 % of reading + 0.2 mV
500 kHz to 1 MHz 0.18 % of reading + 0.3 mV
(22t022)V
(10 to 20) Hz 0.028 % of reading + 0.4 mV
(20 to 40) Hz 0.01 % of reading + 0.15 mV
40 Hz to 20 kHz 0.004 9 % of reading + 50 pV
AC Voltage — Source ' (20 0 50) kHz 0.008 3 % of reading + 0.1 mV M f@uked570(éAl-.]]EDP
(50 to 100) kHz 0.011 % of reading + 0.2 mV ultiproduct Calibrator
(100 to 300) kHz 0.03 % of reading + 0.6 mV

(300 to 500) kHz
500 kHz to 1 MHz
(22t0220) V
(10t0 20) Hz
(20 to 40) Hz
40 Hz to 20 kHz
(20 0 50) kHz
(50 to 100) kHz
(100 to 300) kHz
(300 to 500) kHz
500 kHz to 1 MHz

0.1 % of reading + 2 mV
0.17 % of reading + 3.2 mV

0.028 % of reading + 4 mV
0.01 % of reading + 1.5 mV
0.005 6 % of reading + 0.6 mV
0.009 3 % of reading + 1 mV
0.016 % of reading + 2.5 mV
0.09 % of reading + 16 mV
0.44 % of reading + 40 mV
0.8 % of reading + 80 mV

AC Voltage — Source '

(220to 1 100) V
40 Hz to 1 kHz
(1to20)kHz
(20 to 30) kHz
(30 to 50) kHz
(50 to 100) kHz

0.011 % of reading + 4 mV
0.017 % of reading + 6 mV
0.061 % of reading + 11 mV
0.061 % of reading + 11 mV
0.23 % of reading + 45 mV

Fluke 5700A-EP Calibrator
w/ Fluke 5725A Amplifier

Capacitance — Measure '

1 kHz
Upto 10 pF
(10 to 100) pF

0.47 % of reading + 0.05 pF
0.06 % of reading + 0.05 pF

GenRad 1689-9700

100 pF to 25 pF 0.02 % of reading + 0.05 pF RLC Digibridge
(25 to 100) pF 0.03 % of reading
(100 to 1 000) uF 0.24 % of reading
sy,
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) M;;t(l;:;idl; r:lllellcxor
0.1 pF
100 kHz 1.4 % of reading
1 MHz 1.8 % of reading
1 pF
10 kHz 1.4 % of reading
100 kHz 0.37 % of reading
1 MHz 0.44 % of reading
2 MHz 1.1 % of reading
10 pF
1 kHz 1.4 % of reading
10 kHz 0.28 % of reading
100 kHz 0.28 % of reading
1 MHz 0.3 % of reading
2 MHz 0.75 % of reading
100 pF
100 Hz 2.1 % of reading
1 kHz 0.23 % of reading
10 kHz 0.18 % of reading .
Capacitance — Measure 100 kHz 0.21 % of reading Agﬁlgg ﬁgsroA
1 MHz 0.23 % of reading
2 MHz 0.3 % of reading
1 nF
20 Hz 1.8 % of reading
100 Hz 0.3 % of reading
1 kHz 0.1 % of reading
10 kHz 0.1 % of reading
100 kHz 0.1 % of reading
1 MHz 0.14 % of reading
2 MHz 0.53 % of reading
10 nF
20 Hz 0.31 % of reading
100 Hz 0.12 % of reading
1 kHz 0.1 % of reading
10 kHz 0.1 % of reading
100 kHz 0.1 % of reading
1 MHz 0.25 % of reading
2 MHz 0.67 % of reading
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. Reference Standard,
. Expanded Uncertainty of
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
100 nF
20 Hz 0.16 % of reading
100 Hz 0.1 % of reading
1 kHz 0.1 % of reading
10 kHz 0.1 % of reading
100 kHz 0.18 % of reading
1 MHz 0.33 % of reading
2 MHz 0.97 % of reading
1 pF
20 Hz 0.15 % of reading
100 Hz 0.09 % of reading
1 kHz 0.09 % of reading
Capacitance — Measure 10 kHz 0.18 % of reading Agilent E4980A
100 kHz 0.25 % of reading LCR Meter
1 MHz 0.79 % of reading
10 uF
20 Hz 0.15 % of reading
100 Hz 0.09 % of reading
1 kHz 0.16 % of reading
10 kHz 0.28 % of reading
100 kHz 0.73 % of reading
100 pF
20 Hz 0.16 % of reading
100 Hz 0.17 % of reading
1 kHz 0.29 % of reading
10 kHz 0.8 % of reading
190 pF to 1.1 nF 0.39 % of reading + 7.8 pF
(1.1t0 3.3) nF 0.39 % of reading + 7.8 pF
(3.3to 11)nF 0.21 % of reading + 7.8 pF
(11 to 110) nF 0.21 % of reading + 78 pF
(110 to 330) nF 0.21 % of reading + 0.23 nF
330nF to 1.1 pF 0.2 % of reading + 0.78 nF
(1.1to 3.3) uF 0.2 % of reading + 2.3 nF
Capacitance — Source ' (33to 11) uF 0.2 % of reading + 7.8 nF Fluke 5520A/1100
(Simulation) (11 to 33) uF 0.32 % of reading + 23 nF Multiproduct Calibrator
(33 to 110) uF 0.35 % of reading + 78 nF
(110 to 330) uF 0.35 % of reading + 0.23 pF
330 pFto 1.1 mF 0.35 % of reading + 0.78 pF
(1.1 to 3.3) mF 0.35 % of reading + 2.3 pF
(3.3to 11) mF 0.35 % of reading + 7.8 uF
(11 to 33) mF 0.59 % of reading + 23 pF
(33 to 110) mF 0.86 % of reading + 78 pF
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho.d, and/or
Equipment
1 kHz
1 nF 0.32 pF
2 nF 0.59 pF
> nf 1.4 pF GenRad 1409 Series
. 1.8 10 nF 2.7 pF .
Capacitance — Source 20 nF 5 4 oF Standard Capacitors,
(Fixed Artifacts) =P GenRad 1689-9700
S0nF 13 pF RLC Digibridge
0.1 uF 38 pF goridg
0.2 uF 76 pF
0.5 uF 0.19 nF
1 puF 0.38 nF

100 Hz to 1 kHz

GenRad 1689-9700

Inductance — Measure ' (1 to 10) mH 0.026 % of reading + 0.1 uH C e
10 mH tg 10H 0.026 % of reading +1.4 ﬁH RLC Digibridge
1 uH
10 kHz 1.6 % of reading
100 kHz 0.36 % of reading
1 MHz 0.27 % of reading
2 MHz 0.66 % of reading
10 uH
10 kHz 0.37 % of reading
100 kHz 0.20 % of reading
1 MHz 0.20 % of reading
2 MHz 0.30 % of reading
100 uH .
Inductance — Measure 1 kHz 0.40 % of reading Agﬁlgﬁt f/ﬁerA
10 kHz 0.20 % of reading
100 kHz 0.12 % of reading
1 MHz 0.14 % of reading
2 MHz 0.72 % of reading
1 mH
100 Hz 0.55 % of reading
1 kHz 0.18 % of reading
10 kHz 0.12 % of reading
100 kHz 0.09 % of reading
1 MHz 0.23 % of reading
2 MHz 0.88 % of reading
d S
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. Expanded Uncertainty of
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
10 mH
20 Hz 0.85 % of reading
100 Hz 0.22 % of reading
1 kHz 0.09 % of reading
10 kHz 0.09 % of reading
100 kHz 0.10 % of reading
1 MHz 0.35 % of reading
2 MHz 1.3 % of reading
100 mH
20 Hz 0.28 % of reading
100 Hz 0.10 % of reading
1 kHz 0.09 % of reading
10 kHz 0.09 % of reading
100 kHz 0.21 % of reading
1 MHz 0.88 % of reading
Inductance — Measure IH Agilent E4980AL
20 Hz 0.16 % of reading LCR Meter
100 Hz 0.09 % of reading
1 kHz 0.09 % of reading
10 kHz 0.10 % of reading
100 kHz 0.31 % of reading
10H
20 Hz 0.15 % of reading
100 Hz 0.10 % of reading
1 kHz 0.11 % of reading
10 kHz 0.21 % of reading
100 kHz 0.69 % of reading
100 H
20 Hz 0.15 % of reading
100 Hz 0.10 % of reading
1 kHz 0.15 % of reading
10 kHz 0.62 % of reading
0.1Q
1 kHz 1.8 % of reading .
AC Resistance — Measure 10 kHz 1.6 % of reading Ag}ilgrll{t I]\E/ItzeSrOA
100 kHz 1.0 % of reading
1 MHz 1.5 % of reading
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Equipment
1Q
20 Hz 0.67 % of reading
100 Hz 0.43 % of reading
1 kHz 0.33 % of reading
10 kHz 0.32 % of reading
100 kHz 0.31 % of reading
1 MHz 0.38 % of reading
2 MHz 0.92 % of reading
10 Q
20 Hz 0.29 % of reading
100 Hz 0.20 % of reading
1 kHz 0.17 % of reading
10 kHz 0.19 % of reading
100 kHz 0.19 % of reading
1 MHz 0.27 % of reading
2 MHz 0.67 % of reading
100 Q
20 Hz 0.16 % of reading
100 Hz 0.09 % of reading
. 1 kHz 0.09 % of reading Agilent E4980A
AC Resistance — Measure 10 kHz 0.12 % of reading LCR Meter
100 kHz 0.12 % of reading
1 MHz 0.2 % of reading
2 MHz 0.53 % of reading
1 kQ
20 Hz 0.15 % of reading
100 Hz 0.09 % of reading
1 kHz 0.09 % of reading
10 kHz 0.09 % of reading
100 kHz 0.09 % of reading
1 MHz 0.14 % of reading
2 MHz 0.3 % of reading
10 kQ
20 Hz 0.15 % of reading
100 Hz 0.09 % of reading
1 kHz 0.09 % of reading
10 kHz 0.09 % of reading
100 kHz 0.1 % of reading
1 MHz 0.29 % of reading
2 MHz 0.87% of reading
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. Expanded Uncertainty of
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
100 kQ
20 Hz 0.17 % of reading
100 Hz 0.1 % of reading
. 1 kHz 0.1 % of reading Agilent E4980AL
AC Resistance — Measure 10 kHz 0.17 % of reading LCR Meter
100 kHz 0.28 % of reading
1 MHz 0.38 % of reading
2 MHz 1.3 % of reading
100 uH 25 nH
1 mH 0.25 uH Standard Inductors
Inductance — Source ' 10 mH 2.5 uH characterized with
(Fixed Artifacts) 100 mH 25 uH GenRad 1689-9700
1H 0.25 mH RLC Digibridge
10 H 2.5 mH
Type B
(250 to 350) °C 1.2°C
(350 to 445) °C 0.9 °C
(445 to 580) °C 0.71 °C
(580 to 750) °C 0.55 °C
(750 to 1 000) °C 0.45 °C
(1000to 1820)°C 0.35°C
Type C
(0 to 250) °C 0.24 °C
(250 to 1 000) °C 0.19 °C
Electrical Simulation of 8 288 :Eg } gggg Og 8;}1 Og Ectron 1140A
Thermocouple Indicating (1 800 to 2 000) °C 0'27 oC Thermocouple
Devices — Measure/Source ' (2000 to 2 250) °C 0'33 oC Calibrator/Simulator
(2250t02315)°C 0.37°C
Type E
(-270 to -245) °C 1.6 °C
(-245 to -195) °C 0.24 °C
(-195 to -155) °C 0.12°C
(-155 to -90) °C 0.09 °C
(-90 to 0) °C 0.08 °C
(0to 15) °C 0.08 °C
(15 to 890) °C 0.06 °C
(890 to 1 000) °C 0.07 °C
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. Expanded Uncertainty of
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
TypeJ
(-210 to -180) °C 0.15°C
(-180 to -120) °C 0.12 °C
(-120 to -50) °C 0.09 °C
(-50 to 990) °C 0.08 °C
(990 to 1 200) °C 0.09 °C
Type K
(-270 to -255) °C 2.5°C
(-255 to -195) °C 0.85°C
(-195to -115) °C 0.16 °C
(-115to -55) °C 0.12°C
(-55to 1 000) °C 0.09 °C
(1000to1372)°C 0.1 °C
Type N
(-270 to -260) °C 54°C
(-260 to -200) °C 1.5°C
Electrical Simulation of (-200 to -140) °C 0.29 °C Ectron 1140A
Thermocouple Indicating (-140 to -70) °C 0.18 °C Thermocouple
Devices — Measure/Source ' (-70 to 25) °C 0.14 °C Calibrator/Simulator
(25 to 160) °C 0.12 °C
(160 to 1 300) °C 0.11°C
Type R
(-50 to -30) °C 0.8 °C
(-30to 45) °C 0.69 °C
(45 to 160) °C 0.49 °C
(160 to 380) °C 0.35°C
(380 to 775) °C 0.3°C
(775 to 1 768) °C 0.26 °C
Type S
(-50 to -30) °C 0.76 °C
(-30to 45) °C 0.68 °C
(45 to 105) °C 0.49 °C
(105 to 310) °C 0.41°C
(310to 615) °C 0.35°C
(615 to 1768) °C 0.31°C
) d \\\\\\%//\—////
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Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

Type T

(-270 to -255) °C 1.9°C
Electrical Simulation of E:gig Eg :3?83 og 00'366 O% Ectron 1140A
Thermocouple Indicating o - Thermocouple

Devices — Measure/Source ' ((-_211500‘[?0__14500))05 8%2 Og Calibrator/Simulator
(-40 to 100) °C 0.09 °C
(100 to 400) °C 0.08 °C
Scope Voltage — Source '
DC Signal Fluke 9500B
into 50 Q (-5.0t05.0) V 0.023 % of reading + 19 pV Oscilloscope Calibrator
into 1 MQ (-200 to 200) V 0.023 % of reading + 19 uVv

Scope Voltage — Source '
Square Wave
10 Hz to 100 kHz
into 50 Q

10 Hz to 10 kHz

into 1 MQ
10 Hz to 100 kHz

into 1 MQ

40 uVp-pto 1 mVp-p
1 mVp-p to 5 Vp-p

40 uVp-p to 1 mVp-p

1 mVp-p to 200 Vp-p

0.78 % of reading + 7.8 uV
0.08 % of reading + 7.8 pV

0.78 % of reading + 7.8 uV

0.08 % of reading + 7.8 pV

Fluke 9500B
Oscilloscope Calibrator

Scope — Time Markers '
100 mVp-p to 1 Vp-p
(into 50 Q)

Square Wave 9.009 1 ns to 83 ps 0.19 ps/s
83 usto 55s 2.3 us/s Fluke 9500B
Sine Wave|  450.5 ps to 9.009 ns 0.19 us/s Oscilloscope Calibrator
Pulse 900.91 ns to 83 ps 0.19 ps/s
83 usto 55s 2.3 us/s
Triangle Wave 900.91 ns to 83 us 0.19 us/s
83 usto55s 2.3 us/s
Rise Time — Measure ' >350 ps 28 ps Dilzli%;ll (1)\/: Si(l)liigjpe
Scope Rise Time — Source
(into 50 Q)
10 Hz to 2 MHz|5 mVp-p to 3 Vp-p Fluke 9500B
500 ps (Nominal) 290 ps Oscilloscope Calibrator
150 ps (Nominal) 35ps with Fluke 9530
Active Head
10 Hz to 1 MHz|25 mVp-p to 2 Vp-p
70 ps (Nominal) 24 ps
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Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho.d, and/or
Equipment
Scope Rise Time — Source ' Fluke 9500B
(into 50 Q) Oscilloscope Calibrator
10 Hz to 1 MHz|425 mVp-p to 2 Vp-p with Fluke 9530
25 ps (Nominal) 6.7 ps Active Head
Scope Lleveled Sine Wave — Fluke 95008
Source Oscilloscope Calibrator
(50 kHz Ref. Frequency) .
X with Fluke 9530
into 50 Q|5 mVp-pto 5 Vp-p Active Head
50 kHz to 10 MHz 1.2 % of reading
Scope Bandwidth/Flatness —
Source '
into VSWR (1.2:1)
(wrt Reference Frequency) [5S mVp-pto S Vp-p Fluke 9500B
0.1 Hz to 300 MHz 1.6 % of reading Oscilloscope Calibrator
(300 to 550) MHz 1.9 % of reading with Fluke 9530
5 mVp-p to 3 Vp-p Active Head
550 MHz to 2.5 GHz 2.7 % of reading
5 mVp-p to 2 Vp-p
(2.5t03.2) GHz 3.1 % of reading
(10 to 40) Q 0.39 % of reading
(40 t0 90) Q 0.08 % of reading
Scope Input Impedance — (90 to 150) Q 0.39 % of reading Fluke 9500B
Measure ! (50 to 800) kQ 0.39 % of reading Oscilloscope Calibrator
800 kQ to 1.2 MQ 0.08 % of reading
(1.2t0 12) MQ 0.39 % of reading

Scope Input Capacitance —

(1 to 35) pF

1.6 % of reading + 0.19 pF

Fluke 9500B/3200

Measure ! (35t0 95) pF 2.3 % of reading + 0.19 pF Oscilloscope Calibrator
AC Voltage Harmonics —
Source '
Carrier Range: 45V Upto13.5V
(16 to 850) Hz 67 uV/V+2mV
850 Hz to 6.5 kHz 0.52mV +2 mV Fluke 6105A
Carrier Range: 90 V Upto27V Electrical Power
(16 to 850) Hz 69 uV/V +2 mV Quality Calibrator
850 Hz to 6.5 kHz 0.52 mV +2 mV
Carrier Range: 180 V Upto 54V
(16 to 850) Hz 69 uV/V +6 mV
850 Hz to 6.5 kHz 0.52 mV + 6 mV
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho.d, and/or
Equipment
AC Voltage Harmonics —
Source '?
Carrier Range: Upto 360 V |Up to 108 V
(16 to 850) Hz 69 uV/V + 13 mV
850 Hz to 6.5 kHz 0.52 mV/V + 13 mV Fluke 6105A
Carrier Range: 650 V Upto 195V Electrical Power
(16 to 850) Hz 70 uV/V + 22 mV Quality Calibrator
850 Hz to 6.5 kHz 0.52 mV/V +22 mV
Carrier Range: 1008 V. |Upto 302V
(16 to 850) Hz 70 uV/V + 33 mV
850 Hz to 6.5 kHz 0.52 mV/V +33 mV
AC Current Harmonics —
Source '
Carrier Range: 0.25 A Upto 75 mA
(16 to 850) Hz 61 pA/A + 21 pA
850 Hz to 6.5 kHz 0.46 mA/A + 22 pA
Carrier Range: 0.5 A Upto0.15 A
(16 to 850) Hz 70 pnA/A + 21 pA
850 Hz to 6.5 kHz 0.46 mA/A + 23 pA
Carrier Range: 1 A Upto03 A
(16 to 850) Hz 70 pA/A +29 nA
850 Hz to 6.5 kHz 0.46 mA/A + 29 pA Fluke 6105A
Carrier Range: 2 A Upto 0.6 A Electrical Power
(16 to 850) Hz 70 pA/A + 0.1 mA Quality Calibrator
850 Hz to 6.5 kHz 0.46 mA/A + 0.1 mA
Carrier Range: 5 A Upto1.5A
(16 to 850) Hz 70 pA/A + 0.1 mA
850 Hz to 6.5 kHz 0.46 mA/A + 0.1 mA
Carrier Range: 10 A Upto3 A
(16 to 850) Hz 74 uA/A +0.29 mA
850 Hz to 6.5 kHz 0.46 mA/A +0.29 mA
Carrier Range: 20 A Upto6 A
(16 to 850) Hz 75 uA/A +0.45 mA
850 Hz to 6.5 kHz 0.46 mA/A +0.45 mA
(0t0 90) °
(10to 65) Hz 0.09 °
(65 to 500) Hz 02° Fluke 5520A/1100
LF Phase — Source ' 500 Hz to 1 kHz 0.39° Multiproduct Calibrator
(1to5)kHz 1.9°
(5t0 10) kHz 39°
(10 to 30) kHz 7.8°
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Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho.d, and/or
Equipment
DC Power — Source '

(0.33to 330) mA 11 pW to 330 W 0.018 % of reading Fluke 5520A/1100
(033t03) A 11 Wto 3 kW 0.017 % of reading Multiproduct Calibrator
(3t020.5 A 99 mW to 20.9 kW 0.054 % of reading

AC Power — Source 1,4
PF=1
3.3 mA to 3 A|(10 to 45) Hz

3.3mAto20.5 A

0.11 mW to 99 W
(45 to 65) Hz
0.11 mW to 20.9 kW

0.18 % of reading

0.14 % of reading

Fluke 5520A/11

33 mA to 3 A|(65 to 500) Hz Multiproduct Calibrator
11 mW to 3.06 kW 0.16 % of reading
33 mA to 20.5 A|500 Hz to 1 kHz
11 mW to 20.9 kW 0.17 % of reading
(3 t0 20.5) A|(65 to 500)
Hz 9.9 W to 20.9 kW 0.16 % of reading
AC Power — Source ' Fluke 6105A
PF=1 .
Electrical Power
(0.5 to 20) A|(65 to 850) Hz Quality Calibrator
23 Wto 13 kW 0.024 % of reading
v,
~——
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Equipment
DC to 12.4 GHz
1dB 0.3dB
2dB 0.3dB
3dB 0.4 dB
4 dB 0.4 dB
5dB 0.5dB
6 dB 0.5dB
7 dB 0.6 dB
8 dB 0.6 dB
9dB 0.6 dB
1048 0.6dB Agilent 8496H
Attenuation — Source ! 11 g8 0.7¢B Programmable Attenuator
(12.4 to 18) GHz  Tvoe -N
1dB 0.7 dB Wiype
2 dB 0.7 dB
3dB 0.7 dB
4 dB 0.7 dB
5dB 0.8 dB
6 dB 0.8 dB
7 dB 0.8 dB
8 dB 0.8 dB
9dB 0.9 dB
10 dB 0.9 dB
11 dB 0.5dB
DC to 12.4 GHz
10 dB 0.5dB
20 dB 0.7 dB
30 dB 0.9dB
40 dB 1.2dB Agilent 8496H
Attenuation — Source ! >0 dB 1.5dB Programmable Attenuator
60 dB 1.8 dB  Tvoe -N
70 dB 2.1dB wAype
80 dB 2.4dB
90 dB 2.7dB
100 dB 3dB
110 dB 3.3dB
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Equipment
(12.4 to 18) GHz
10 dB 0.6 dB
20dB 0.8 dB
30 dB 1.2 dB
‘5‘8 gg 126 dc}13B Agilent 8496H
Attenuation — Source ! Programmable Attenuator
60 dB 2.4dB T N
70 dB 2.8 dB Wiiype
80 dB 3.2dB
90 dB 3.6dB
100 dB 4 dB
110 dB 4.4 dB
10 Hz to 20 1888 Fluke 8846A Multimeter

(-10 to 30) dBm

0.13 % of reading

9 kHz to 18 GHz
(-60 to 20) dBm

2.6 % of reading

Agilent E9304A-H18
RF Power Sensor
w/ RF Power Meter

(18 to 40) GHz

(70 to -30) dBm 3.8 % of reading R‘;%Levr;tefggi)r
RF Absolute Power — (40 to 50) GHz w/ RF Power Meter
Measure ' (-70 to -30) dBm 5.5 % of reading
(18 to 40) GHz .
(-30 to 20) dBm 4.4 % of reading Agilent 8437D
(40 to 50) GHz RF Power Sensor
(-30 to 20) dBm 5.5 % of reading W/ RE Power Meter
Agilent E5532A-550
30 MI({zzot(t)OS;) O?I(;I];m 4.8 % of reading RF Power Sensor Module
w/ RF Power Meter
(-70 to -10) dBm
250 kHz to 2 GHz 0.8 dB
(2 to 20) GHz 1.1dB
(20 to 40) GHz 1.2dB
RF Absolute Power — (40 to 50) GHz 1.8 dB Agilent E8257D
Source ' (-10 to 0) dBm Analog Signal Generator
250 kHz to 2 GHz 0.7dB
(2t0 20) GHz 0.9 dB
(20 to 40) GHz 1.1 dB
(40 to 50) GHz 1.1dB
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Equipment
(0 to 10 dBm)
250 kHz to 2 GHz 0.7 dB
(2 to 20) GHz 0.9 dB
(20 to 40) GHz 1.1dB
(40 to 50) GHz 1.5dB
RF Absolute Power - A0 o) it . - Agilent E8257D
Source (2 to 20) GHz 0.9 dB Analog Signal Generator
(20 to 40) GHz 1.2dB
(14 to 19 dBm)
250 kHz to 2 GHz 0.9dB
(2 to 20) GHz 0.9dB
(20 to 40) GHz 1.2dB
100 kHz to 50 GHz
(-10to 0) dB 0.02 dB
(-20 to -10) dB 0.02 dB
(-30 to -20) dB 0.03 dB
(-40 to -30) dB 0.04 dB
(-50 to -40) dB 0.04 dB
. (-60 to -50) dB 0.09 dB
RF Ri}[aetgﬁrlzolwer N (-70 to -60) dB 0.10 dB Agilent E4448A
(Tuned RF Level) (-80to -70) dB 0.14 dB Spectrum Analyzer
(-90 to -80) dB 0.15dB
100 kHz to 45 GHz
(-100 to -90) dB 0.16 dB
(-110 to -100) dB 0.29 dB
100 kHz to 31.15 GHz
(-120to -110) dB 0.29 dB
(-130 to -120) dB 0.29 dB
9 kHz to 10 MHz
(0 to 0.5) lin 0.009 Agilent E5071C
(0.5to 1) lin 0.019 Network Analyzer
10 MHz to 9 GHz (Corrected with Agilent
. (0to 0.5) lin 0.012 85032F Calibration Kit)
Mi;fife Ifeﬁzzzgfe 1 (0.5 to 1) lin 0.022
(Lincar) 50 MHz to 2 GHz
(0 to 0.5) lin 0.015 Agilent ES235A
(0.5t0 1) lin 0.023 Network Analyzer
(2 to 40) GHz (Corrected with Agilent
(0 to 0.5) lin 0.028 85056K Calibration Kit)
(0.5to 1) lin 0.04
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9 kHz to 10 MHz
(-30to 0) dB 0.09 dB Agilent ES071C
(-60 to -30) dB 0.45dB Network Analyzer
10 MHz to 9 GHz (Corrected with Agilent
(-30to 0) dB 0.09 dB 85032F Calibration Kit)
(-60 to -30) dB 0.26 dB
S12/S21 Transmission (10 to 500) MHz
Magnitude — Measure ' (-30to 0) dB 0.07 dB
(dB) (-60 to -30) dB 1.6 dB .
s
(-30 to 0) dB 0.05 dB Comeotod .thz et
(-60 to 0.18¢B 255(())?6612 eCal‘:/k:ratioillinl‘[)
(2 to 50) GHz
(-30to 0) dB 0.14 dB
(-60 to -30) dB 0.55 dB
Amplitude Modulation — AM
Depth Measure '
Rate: 100 kHz to 20 MHz |50 Hz to 10 kHz
(5 to 99) % Depth 0.9 % Depth
10 MHz to 3 GHz 50 Hz to 100 kHz
(5 to 20) % Depth 0.8 % Depth .
(20 to 99) % Depth 2.6 % Depth SAg‘tlent 1?34418‘“
(3 t0 26.5) GHz 50 Hz to 100 kHz pectrum Analyzer
(5 to 20) % Depth 1.6 % Depth
(20 to 99) % Depth 4.5 % Depth
(26.5t0 31.15) GHz 50 Hz to 100 kHz
(5 to 20) % Depth 2.1 % Depth
(20 to 99) % Depth 6.8 % Depth
Amplitude Modulation — AM |50 Hz to 100 kHz .
Depth Measure ' (5 to 20) % Depth 6 % Depth SAgllent 1334418A
Rate: (31.15 to 50) GHz (20 to 99) % Depth 26 % Depth pectrum Analyzer
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho.d, and/or
Equipment
Amplitude Modulation
Distortion — Measure '
100 kHz to 10 kHz 20 Hz to 1 kHz
>1% 0.85 % of reading
>3% 0.42 % of reading
10 MHz to 26.5 GHz 20 Hz to 1 kHz Agilent E4448A
>1% 1 % of reading Spectrum Analyzer
>3% 0.5 % of reading
(26.5 to 50) GHz 20 Hz to 1 kHz
>1% 6.2 % of reading
>3% 2 % of reading
>5% 1.5 % of reading
Amplitude Modulation - AM .
Depth — Source ' (0 to 90) % Depth 6.6 % Depth Agilent E8257D

250 kHz to 50 GHz

Analog Signal Generator

Frequency Modulation
Deviation — Measure '
Rate: 250 kHz to 10 MHz

10 MHz to 6.6 GHz

(6.6 to 13.2) GHz

(13.2 to 31.15) GHz

(31.5 to 50) GHz

20 Hz to 10 kHz
Dev/Rate > 0.2
Dev/Rate > 1.2

50 Hz to 200 kHz
Dev/Rate > 0.2

Dev/Rate > 0.45

50 Hz to 200 kHz

Dev/Rate > 0.2
Dev/Rate > 8

50 Hz to 200 kHz
Dev/Rate > 0.2
Dev/Rate > 16

50 Hz to 200 kHz
Dev/Rate > 0.2
Dev/Rate > 32

1.5 % Deviation
1 % Deviation

1.5 % Deviation
1 % Deviation

2.5 % Deviation
1 % Deviation

3.8 % Deviation
1 % Deviation

8.5 % Deviation
1 % Deviation

Agilent E4448A
Spectrum Analyzer

Frequency Modulation
Distortion — Measure '
1 MHz to 6.6 GHz

20 Hz to 1 kHz

Agilent E4448A
Spectrum Analyzer

Dev 500 Hz to 2 kHz 0.3 % of reading
Dev > 2 kHz 0.11 % of reading
SN2
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho.d, and/or
Equipment
Frequency Modulation
Distortion — Measure '
(6.6 to 13.2) GHz 20 Hz to 1 kHz
Dev >2.3 kHz 0.3 % of reading
Dev >4.5 kHz 0.11 % of reading .
(1321031.15)GHz |20 Hz to | kHz SAgltlem %;‘44181*
Dev >2.7kHz 0.31 % of reading pectium Analyzet
Dev > 6 kHz 0.12 % of reading
(31.5 to 50) GHz 20 Hz to 1 kHz
Dev >4 kHz 0.32 % of reading
Dev > 12 kHz 0.14 % of reading
Frequency Modulation —
Deviation Source ' Agilent E8257D
250 kHz to 50 GHz DC to 10 MHz Analog Signal Generator

Dev <128 MHz

3.9 % Deviation

Phase Modulation Deviation —

Measure '
Rate: 100 kHz to 6.6 GHz > 0.7 rad 1.1 % Deviation
> 0.3 rad 3.2 % Deviation
(6.6 to 13.2) GHz > 2 rad 1.1 % Deviation
> 0.6 rad 3.2 % Deviation
(13.2t0 26.5) GHz >4.0 rad 1.1 % Deviation
> 1.2 rad 3.2 % Deviation
(26.5 t0 31.15) GHz >4 rad 1.1 % Deviation
> 1.3 rad 3.2 % Deviation
(31.15 to 50) GHz > 8 rad 1.1 % Deviation
> 2.4 rad 3.2 % Deviation
Phase Modulation Distortion
— Measure !
1 MHz to 6.6 GHz (20 to 500) Hz
> 0.8 rad 0.31 % of reading
>2.5rad 0.13 % of reading
500 Hz to 1 kHz
> (.4 rad 0.31 % of reading Agilent E4448A
>1.0rad 0.13 % of reading Spectrum Analyzer
(6.6 to 13.2) GHz (20 to 500) Hz
>1.8rad 0.31 % of reading
>5.5rad 0.13 % of reading
500 Hz to 1 kHz
> 0.8 rad 0.31 % of reading
>2.5rad 0.13 % of reading
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho.d, and/or
Equipment
Phase Modulation Distortion
— Measure '
(13.2t0 31.15) GHz (20 to 500) Hz
>3.5rad 0.31 % of reading
>10rad 0.13% of reading .

(311510 50)GHz  |(20 to 500) Hz SAgﬂe‘“ %;‘44181*
>7.5rad 0.31 % of reading pectrum Analyzer
> 19 rad 0.13 % of reading

500 Hz to 1 kHz
>3 rad 0.31 % of reading
> 8 rad 0.13 % of reading
(250 to 500) MHz

Phase Modulation Distortion
— Source !

(0 to 10) rad
500 MHz to 1 GHz

(0 to 20) rad
(1t02) GHz

(0 to 40) rad
(2t03.2) GHz

(0 to 80) rad
(3.2to 10) GHz

(0 to 160) rad
(10 to 20) GHz

(0 to 320) rad
(20 to 40) GHz

(0 to 640) rad
(40 to 50) GHz

(0 to 1 280) rad

5.8 % of reading
5.8 % of reading
5.8 % of reading
5.8 % of reading
5.8 % of reading
5.8 % of reading
5.8 % of reading

5.8 % of reading

Agilent E8257D
Analog Signal Generator

Single Sideband Phase Noise
— Measure '

CW Frequency: Markers:
3 Hz to 3 GHz 100 Hz to 1 MHz 0.6 dB .
(3 to 6.6) GHz 100 Hz to 1 MHz 1dB S‘t*‘i‘ﬁi‘é}%ﬁf‘;r
(6.6 to 22) GHz 100 Hz to 1 MHz 1.6 dB p y
(22 t0 26.8) GHz 100 Hz to 1 MHz 1.7 dB
(26.8 t0 31.15) GHz 100 Hz to 1 MHz 1.1dB
(31.15 to 50) GHz 100 Hz to 1 MHz 1.4 dB
Total Harmonic Distortion — 10 Hz to 100 kHz 8.4 % of reading .
Measure ! 20 Hz to 20 kHz 1.1dB AA%:(;?(I)I‘[ Alil i?ojﬁ
(-100 to 0) dB (20 to 100) kHz 2dB Y
v,
. ~——
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho.d, and/or
Equipment
Total Harmonic Distortion —
Measure ! 10 Hz to 1 MHz 3 % of reading Agilent 334A

Rate: 5 Hz to 600 kHz (1to3) MHz 6 % of reading Distortion Analyzer
Level: (0.3 to 100) %
Length — Dimensional Metrology
. Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
5° 1.4"
(5 t0 20)° 2.1"
(20 to 35)° 3.5" 10 in Sine Bar,
Angle Measuring Devices * (35 to 45)° 4.9" Gage Blocks,
(Protractors, Inclinometers, (45 to 60)° 8.3" Surface Plate
Squares, Angle Gages) (60 to 75)° 18"
(75 to 85)° 54"
> 90° 19" Master Square,

Surface Plate

Micrometers '

Outside, Inside, Depth (0.05to 1) in (13 + 1L) pin Grade 0 Gage Blocks
(1t09)in (9 +4L) pin
(5to 15)in (11 +4L) pin Long Gage Blocks
(15 to 40) in (16 +4L) pin
Anvil Flatness Upto 1inD 3.9 pin Optical Flats
Anvil Parallelism Up to 1 inD 6.3 pin Optical Parallels
Calipers '
Outside, Inside, Depth, Step (0.05to 1) in (13 + 1L) pin Grade 0 Gage Blocks
(1t09)in (9+4L) pin
(5to 15)in (11 +4L) pin Long Gage Blocks
(15 t0 40) in (16 +4L) pin
Linear Displacement 2 Up to 12 ft (1+2.1L) pin Laser Interferometer
. . 1.2 Uptolin (10 4+ 2L) pin
Dial Indicators (1 10 6) in (5+6L) in Gage Blocks
ey,
, ¢ N
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho.d, and/or
Equipment
Length — Single Axis *
Outside Dimension Uptolin (6.1 + 1L) pin
(1to7)in (4.5 + 3.5L) pin
(7to12) in (2 +4L) pin Universal Length
Inside Dimension (0.04to 1) in (9 + 1L) pin Measuring Machine
(1to2.5)in (10 + 3L) pin

(2.5t0 10) in
(10 to 14) in

(15 + 3L) pin
(26 + 3L) pin

Length — Single Axis *

Outside Dimension Upto 1lin 13 pin 24 in Laser Length
(1to4)in (10 +3L) pin Measuring Machine
(4t024)in (10 +4.5L) pin
(0.05to 1) in (13 + 1L) pin
Height Measuring (1t09)in (9 +4L) pin Gage Blocks,
Equipment * Surface Plate
(5to 15) in (11 +4L) pin
(15 t0 40) in (16 +4L) pin
Rulers 2 Upto 12 in (130 + 10L) pin OGP Flash-500
(12 to 26) in (80 + 15L) pin Vision System
Uptol ft (460 + 3L) pin
Measuring Tapes and Rulers * (1to3)ft (390 +9L) pin Sinole :; Clzll\}i?fg Svstem
(3 to 1 000) ft (20L) pin & Y
Plug Gages * Uptolin 12 pin Universal Length
(Outside Diameter) (1to7)in (10 + 3L) pin Measuring Machine
Pin Gages * : . .
(Outside Diameter) (0.003 to 1) in 30 pin Laser Micrometer
Up to 0.1 in 13 pin .
Laser Micrometers ' (0.1t0 0.4 in) 8 uin Charagflrgzdelz/[aster
(0.4 t0 1) in (11 + 5L) pin &
Threaded Plugs 2
Pitch Diameter — 60° Thread Uptolin 79 uin Universal Length
(1to4)in 80 pin Measuring Machine,
(4to 7) in 83 pin Thread Wires
Major Diameter Upto1in 13 pin Universal Length
(1to7)in (10 +3L) pin Measuring Machine
Step Height Uptolin 32 pin Gage Probe, Amplifier,
Gage Blocks
SN2
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Length — Dimensional Metrology

Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range P Y Method, and/or
Measurement (+/-) .
Equipment
Threaded Rings
Inner Pitch Diameter Hpt£o4l) 1;1 ;g tig Master Plug Uncertainty
(4to7)in 83 pin
Plain Ring Gages *
Inside Diameter (0.04to 1) in (9 + 1L) pin .
(110 2.5) in (10 + 3L) pin hﬁg‘;‘gﬁ‘ﬁal I\L/Izréiﬁe
(2.5t0 10) (15 + 3L) pin &
(10to 14) in (26 + 3L) pin
Mass and Mass Related
. Reference Standard,
Parameter/Equipment Range Expanded Uncertainty of Method, and/or
Measurement (+/-) .
Equipment
FOEZZ?SIfj;rﬁ“g (0.03 to 600) Ibf 0.017 % of reading NIST Class F Weights
(0 to 500) Ibf 0.29 Ibf
Force Measuring (500 to 2 000) Ibf 0.13 Ibf
Equipment ! (2 000 to 10 000) Ibf 1.5 Ibf Load Cells
(10 000 to 25 000) Ibf 3.5 Ibf
(25 000 to 100 000) Ibf 3.8 Ibf
30 kg 7.9 mg
25 kg 6.9 mg
20 kg 6.5 mg
10 kg 2.8 mg
5kg 2 mg
3kg 1.5mg
2 kg 0.56 mg
Mass Determination 1 kg 0.27 mg
(SI) 500 g 0.12 mg Echelon II
300 g 54 nug
200 g 56 ng
100 g 39 ug
50g 11 ug
30g 9.3 ug
20g 7.2 ug
10 g 8.2 ug
i\\\\\‘LQ/’L"//,/’2
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Mass and Mass Related

. Reference Standard,
. Expanded Uncertainty of
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
S5g 4.5 ng
3g 4.4 ug
2g 4.7 ug
lg 4.2 ug
500 mg 2.3 ug
300 mg 2.3 ug
200 mg 2.3 ug
Mass Determination 100 mg 2.3 ug
(SI) 50 mg 23 g Echelon 11
30 mg 2.3 ug
20 mg 2.3 ug
10 mg 23 ug
5 mg 2.3 ug
3 mg 2.3 g
2 mg 2.3 ug
1 mg 2.3 ug
50 kg 31 mg
30 kg 24 mg
25 kg 21 mg
20 kg 17 mg
10 kg 5.2 mg
5kg 4.7 mg
3 kg 3.1 mg
2 kg 1.6 mg
1 kg 0.8 mg
. 500 g 0.38 mg
Mass Detg{mma“on 300 g 0.23 mg Echelon I1I
(SD) 200 g 0.16 mg
100 g 93 ng
50g 38 ug
30g 26 ug
20g 24 ng
10g 17 ng
5g 11 pg
3g 11 pg
2g 12 pg
lg 11 pg
\\\‘\"l"/’l/,
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Mass and Mass Related
. Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
500 mg 44 ng
300 mg 4.4 ug
200 mg 4.4 ug
100 mg 4.4 ug
50 mg 4.4 ng
Mass Determination 30 mg 4.4 ug
(SI) 20 mg 44 ug Echelon II1
10 mg 4.4 ug
5 mg 4.4 ug
3 mg 4.4 ug
2 mg 44 ng
1 mg 4.4 ug
50 1b 17 mg
30 1b 5.3 mg
20 Ib 5.7 mg
10 1b 3.3 mg
51b 1.7 mg
o 31b 1.7 mg
MasZDgtzrmlqatlon 21b 0.5 mg Echelon III
(Avoirdupois) 1 1b 0.25 mg
8 0z 0.17 mg
4 0z 95 ug
20z 42 ng
1oz 29 ug
0.50z 23 ug
Torque Tools ' 15 ozf*in to 2 000 lbf-ft 1 % of reading CDI.Torque
Measuring System
(5 to 100) ozf*in 0.06 % of reading
Torque Transducers, (5 to 100) Ibf in 0.033 % of reading T;) rque V\[iheels,
Torque Analyzers * (100 to 1 000) Ibfin 0.015 % of reading Mortquew rm}?;
(50 to 600) Ibf-ft 0.05 % of reading aster Weghts
(1 to 500) mg 6.3 ug ASTM E617 Class 1
500mgto5g 0.022 mg (characterized) weights
Balances '’ (5t020) g 0.033 mg and internal calibration
Metric (SI) (20t030) g 0.51 mg procedure utilized for
30gto 5 kg 0.000 19 % of reading the calibration of the
(5t0 50) kg 0.000 2 % of reading weighing system.
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Mass and Mass Related
. Reference Standard,
Parameter/Equipment Range Expanded Uncertainty of Method, and/or
Measurement (+/-) .
Equipment
ASTM E617 Class 1
(1 to 500) mg 12 ug (non-characterized)
17 500mgtoSg 4 g weights and internal
}i/ileljrrilge(SSI) (5t020) g 60 ng calibration procedure
(20t030) g 90 pg utilized for
30 g to 50 kg 0.000 32 % of reading the calibration of the
weighing system.
(0.5to 16) oz 0.024 % of reading NIST Class F weights
(16 to 24) oz 0.017 % of reading (non-characterized) and
Balance/Scales '’ (24 t029) oz 0.014 % of reading internal calibration
Avoirdupois (29to0 31) oz 0.012 % of reading procedure utilized for
11b 0.018 % of reading the calibration of the
(2t0 1 000) Ib 0.012 % of reading weighing system.
(0 to 14.7) psia 0.002 5 psi Fluke/Ruska 7250xi
Absolute Pressure — Source (14.7 to 139.7) psia 0.001 % of reading + 0.007 5 psi Pressure
(139.7 to 2 514.7) psia 0.007 % of reading Controller/Calibrator
Pressure — Source (-14.7 to 0) psig 0.001 3 psi _ Fluke/Ruska 7250xi
Pneumatic ! (0 to 125) psig 0.001 4 % of reading + 0.007 psi Pressure
(125 to 2 500) psig 0.007 % of reading Controller/Calibrator

Pressure — Source (-22 to 22) inH,0 0.002 2 inH,O

o1
Pneumatic (60 to 72) inH0 0.006 7 inH,O

(-60 to -22) inH,O 0.009 % of reading + 0.000 15 inH,O

(72 to 804) inH,O 0.009 % of reading + 0.000 15 inH,O

Fluke/DHI PPC4-ui

(22 to 60) inH,O 0.009 % of reading + 0.000 15 inH>O | Pressure Measurement

System

Pressure — Source

Comparison to

Pneumatic ! Up to 6 000 psig 0.72 psi Mensor 2101 Dlgltal
Pressure Indicator
Comparison to
Pressure — Source . . Mensor CPR2550
Pneumatic ' Up to 10 000 psig 1.2 psi Digital Pressure
Indicator
Pressure — Source (5 to 1 500) psig 0.008 % of reading Ametek T-150
Hydraulic ' (1 500 to 15 000) psig 0.008 % of reading Dead Weight Tester
Pressure — Source Comparison to
o (1 000 to 25 000) psig 15 psi Heise 901B Digital
Hydraulic ;
Pressure Indicator
Pressure — Source Fluke/Ruska 2450
1 (500 to 40 000) psig 0.006 3 % of reading Hydraulic Deadweight
Hydraulic
Tester
ey,
¢ N
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Thermodynamic
. Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range Method, and/or
Measurement (+/-) Equipment
Relative Humidity — (10 to 30) °C Vaisala HMI41/HMP46
Measure ! (20 to 90) % RH 1.3%RH Thermohygrometer
(-10to 15) °C
(10 to 75) % RH 0.5 %RH
(75 to 95) %RH 0.65 %RH
(15to 35)°C Thunder Scientific 2500
Relative Humidity — Source (10 to 95) %RH 0.5 %RH Two-Pressure Humidity
(35 to 70) °C Generator
(10 to 50) %RH 0.5 %RH
(50 to 75) %RH 0.7 %RH
(75 to0 95) %RH 0.85 %RH
Hart 5628 PRT
(-195 to 660) °C 0.003 % of reading + 0.009 °C w/ Black Stack

Temperature — Measure

Thermometer Indicator

Accu-Mac AM1210
Type S Reference

(600 to 1 000) °C 0.93 °C Thermocouple
(1000 to 1200) °C 1.2 °C w/ Hart 2565
Thermocouple Module and
Black Stack
(-80 to 0) °C 0.003 % of reading + 0.014 °C Hart 5628 PRT
(0 to 100) °C 0.003 % of reading + 0.017 °C | w/ Black Stack and Fluke
(100 to 200) °C 0.003 % of reading + 0.025 °C 7381, 7321, and 6331
Temperature — Source (200 to 300) °C 0.003 % of reading + 0.035 °C Baths
o . o Hart 5628 PRT
(300 to 425) °C 0.003 % of reading + 0.043 °C w/ Black Stack and Fluke

(425 to 660) °C

0.003 % of reading + 0.06 °C

9173 Dry Well

Temperature — Source

(660 to 1 200) °C

3.1°C

Accu-Mac AM1210
Type S Reference
Thermocouple
w/ Hart 2565
Thermocouple Module,
Black Stack and Furnace
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Time and Frequency

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho.d, and/or
Equipment
Frequency — Measure and Fluke 910R GPS
Measuring Equipment 10 MHz 3.7 pHz/Hz Frequency Secondary
Standard
(0.1to1)s 45 pus HP 53131A (10)

Frequency — Measure and Frequency Counter,

Measuring Equipment ! 1 Hz to 1 kHz 1.4 nHz/Hz + 4.5 ps Fluke 910R GPS

10 kHz to 10 MHz 1.4 nHz/Hz Frequency Secondary
(10 to 225) MHz 1.4 nHz/Hz Standard
Frequency — Source ' . Agilent 33250A
(Sinfg Sqque, Triangle) I pHz to 80 MHz Ry Ol reading Fungction Generator
Stopwatches/Timers Up to 599 s/mon 59 ms/d V1b.rograf 4500
Timometer
AC Duty Cycle — Source !
Square Wave: <3.3 Vp-p |(1 to 10) % Duty Cycle
Freq: 0.1 Hz to 100 kHz 10 ps to 100 s 0.039 % of reading + 78 ns
(10 to 49) % Duty Cycle
10 pusto 100 s 0.62 % of reading + 78 ns
50 % Duty Cycle Fluke 5522A

10 ps to 100 s
(51 to 90) % Duty Cycle
10 ps to 100 s
(90 to 99) % Duty Cycle
10 ps to 100 s

0.001 6 % of reading + 78 ns

0.62 % of reading + 78 ns

0.039 % of reading + 78 ns

Multiproduct Calibrator

DIMENSIONAL MEASUREMENT

2 Dimensional

Specific Tests and / or

Expanded Uncertainty of

Reference Standard,

Properties Measured Range Measurement (+/-) Method and/or
Equipment
Upto 12in OGP Flash-500
Angle Measurement (0 to 360)° 0.015° Vision System utilized

for Angle Measurements

2D Length Measurement > Upto19inx17in

OGP Flash-500
Vision System utilized

. Upto 12in (130 + 10L) pin ; .
(X-Y Axis) (12 t0 26) in (80 + 15L) pin for Dimensional
Measurements
N
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Calibration and Measurement Capability (CMC) is expressed in terms of the measurement parameter, measurement range, expanded uncertainty of measurement and

reference standard, method, and/or equipment. The expanded uncertainty of measurement is expressed as the standard uncertainty of the measurement multiplied by a

coverage factor of 2 (k=2), corresponding to a confidence level of approximately 95%.
Notes:

1.

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

As frequency & amplitude deviate from the listed values, uncertainty may be higher than stated. If needed, contact laboratory for more information regarding

The stated uncertainty is the laboratory’s ability to source a fast rise pulse that is approximately 500 ps, 150 ps, or 70 ps. In the typical application of
measuring rise time of an oscilloscope, this value is one of the contributing factors, but other factors are derived from the UUT. The known source rise

The uncertainties shown are for the most favorable conditions. There is an increase in uncertainty that corresponds to the laboratory’s AC voltage and

current uncertainties at different frequencies other than the ones shown. Power factors (PF) other than the one shown contribute to the power

uncertainty. PF is related to the cosine of phase. Therefore, uncertainties track the laboratory’s phase uncertainty closely at PF near one but are

magnified heavily as PF approaches zero. The lab may also report reactive power, apparent power, and power factor under this accreditation. If needed,
contact laboratory for more information regarding uncertainties at frequency and power factor combinations other than the ones shown.

The reference standards found in this parameter are used for the calibration of pressure gages, pressure transducers, pressure transmitters and for cross-floating

The CMC for scales and balances is highly dependent upon the resolution of the unit under test. The CMC presented here does not include the resolution of the unit
under test. The resolution will be included in the reported measurement uncertainty at the time of calibration.
The values listed in the Range column are approximate. The certified values and coo responding Measurement Uncertainty (MU) will be reported at the time of

2. L =length in inches; D = diameter in inches; " = arc-second.
3.
uncertainties at frequency and range combinations other than the ones shown.
4.
time is mathematically removed from the total observed UUT rise time.
5.
6.
comparison calibration method for deadweight testers.
7.
8.
calibration.
9.

The resolution of the device under test (DUT) will be added to the Measurement Uncertainty (MU) at the time of calibration, which is stated as 0.6R (where R =
resolution).

10. This scope is formatted as part of a single document including Certificate of Accreditation No. AC-2489.08.

N

Jason Stine, Vice President
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