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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)

Transcat — Philadelphia
100 Dobbs Lane, Suite 108-110
Cherry Hill, NJ 08034
Joffrey McClure joffrey.mcclure@transcat.com

CALIBRATION AND DIMENSIONAL MEASUREMENT

Valid to: September 7, 2025 Certificate Number: AC-2489.03

CALIBRATION

Chemical Quantities

. Reference Standard,
. Expanded Uncertainty of
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
. . . 4pH | Certified Reference
pH — Measuring Equipment 7 pH 0.011 pH Material
10 pH 0.012 pH ©
5 uS/cm 0.35 uS/cm
10 uS/cm 0.35 uS/cm
Conductivity Meters — 100 pS/cm 0.84 pS/em Certified Reference
M 1o Eaui ‘ 1000 pS/cm 3.5 uS/em Material
casuring cquipmen 10 000 pS/cm 38 uS/cm ateria
100 000 uS/cm 310 uS/cm
150 000 uS/cm 610 uS/cm
Electrical — DC/Low Frequency
. Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
(0 to 220) mV 7.5 uV/V+0.4 1V
(022t022)V 5uV/V+0.7pV
B 1 22t0 1)V 3.5uV/iV+25uV Fluke 5730A
DC Voltage — Source (11 t022) V 3.5 UV/V +4 vV Multiproduct Calibrator
(22 10 220) V 5 uV/V +40 pv
(220 to 1 100) V 6.5 uV/V + 0.4 mV
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Electrical — DC/Low Frequency

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho.d, and/or
Equipment
Up to 100 mV 83 uV/V + 0.58 uV
100 mV to 1 V 5.3 WV/V + 0.58 uV
(1to 10) V 5.3 WV/V + 0.58 uv .
DC Voltage — Measure ! (10 to 100) V 7.7 uV/IV + 35 pv Aggléegt. 3.4?3[15‘1 Opt.002
(100 to 500) V 15 WV/V +0.12 mV > Digit Multimeter
(500 to 800) V 18 WV/V +0.12 mV
(800 to 1 000) V 21 pV/V +0.12 mV
(1 to 10) kV 0.04 % of reading + 40 mV . Xlt\ﬁ:?&i or.
(10 to 35) kV 0.064 % of reading + 66 mV & & ’

DC High Voltage — Measure '

(35 to 70) kV
(70 to 100) kV

0.088 % of reading + 80 mV
0.17 % of reading + 0.92 V

Vitrek HVL-35, HVL-70,
HVL-100 High

Voltage Probes
Up to 100 mV 8.3 uV/V+0.58 uv
100mVto 1V 53 LV/V +0.58 pV ke STOAEP
(1t0 10) V 5.3 WV/V +0.58 uV ultiproduct Calibrator,
DC Voltage — Fluke 5725A Amplifier,
Source/Measure ! (10 togli [R5 Characterized with
(100 to 500) V 15 uV/V +0.12 mV Agilent 3458A Opt.002
(500 to 800) V 18 uV/V +0.12 nV 2 5 Digit Multime‘ter
(800 to 1 000) V 21 uV/V +0.12 mV P UIg
Upto 2.2 mV
(10 to 20) Hz 0.024 % of reading + 4 uV
(20 to 40) Hz 0.009 % of reading + 4 pV
40 Hz to 20 kHz 0.008 % of reading + 4 uV
(20 to 50) kHz 0.02 % of reading + 4 uVvV
(50 to 100) kHz 0.05 % of reading + 5 uV
(100 to 300) kHz 0.11 % of reading + 10 uV
(300 to 500) kHz 0.14 % of reading + 20 uV
AC Voltage — Source ! 500 kHz to 1 MHz 0.27 % of reading + 20 pV Fluke 5730A
(2.2t022) mV Multiproduct Calibrator
(10to 20) Hz 0.024 % of reading + 4 uV
(20 to 40) Hz 0.009 % of reading + 4 uV
40 Hz to 20 kHz 0.008 % of reading + 4 uV
(20 to 50) kHz 0.02 % of reading + 4 uV
(50 to 100) kHz 0.05 % of reading + 5 uV
(100 to 300) kHz 0.11 % of reading + 10 uV

(300 to 500) kHz

500 kHz to 1 MHz

0.14 % of reading + 20 uV
0.27 % of reading + 20 uV
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Electrical — DC/Low Frequency

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho.d, and/or
Equipment
(22 to 220) mV
(10 to 20) Hz 0.024 % of reading + 12 uV
(20 to 40) Hz 0.009 % of reading + 7 uV
40 Hz to 20 kHz 0.005 7 % of reading + 7 uV
(20 to 50) kHz 0.012 % of reading + 7 uV
(50 to 100) kHz 0.031 % of reading + 17 uV
(100 to 300) kHz 0.066 % of reading + 20 pV
(300 to 500) kHz 0.14 % of reading + 25 uV
500 kHz to 1 MHz 0.27 % of reading + 45 uV
(0.22t02.2) V
(10 to 20) Hz 0.024 % of reading + 40 pV
(20 to 40) Hz 0.009 % of reading + 15 uV
40 Hz to 20 kHz 0.004 2 % of reading + 8 uV
(20 to 50) kHz 0.006 7 % of reading + 10 uV
(50 to 100) kHz 0.008 5 % of reading + 30 pV
(100 to 300) kHz 0.034 % of reading + 80 uV
(300 to 500) kHz 0.1 % of reading + 0.2 mV
500 kHz to 1 MHz 0.17 % of reading + 0.3 mV
(22t022) V
AC Voltage — Source ! (10t0 20) Hz 0.024 % of reading + 0.4 mV Fluke 5730A
(20 to 40) Hz 0.009 % of reading + 0.15 mV Multiproduct Calibrator
40 Hz to 20 kHz 0.004 2 % of reading + 50 uV
(20 to 50) kHz 0.006 7 % of reading + 0.1 mV
(50 to 100) kHz 0.008 3 % of reading + 0.2 mV
(100 to 300) kHz 0.034 % of reading + 0.6 mV

(300 to 500) kHz
500 kHz to 1 MHz
(22t0220) V
(10to 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
(220 to 250) V
(15 to 50) Hz
(250to 1 100) V
50 Hz to 1 kHz

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

0.024 % of reading + 4 mV
0.009 % of reading + 1.5 mV
0.005 2 % of reading + 0.6 mV
0.008 % of reading + 1 mV
0.015 % of reading + 2.5 mV
0.09 % of reading + 16 mV
0.44 % of reading + 40 mV
0.8 % of reading + 80 mV

0.03 % of reading + 16 mV

0.007 % of reading + 3.5 mV
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Electrical — DC/Low Frequency

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho.d, and/or
Equipment
(220 to 750) V
(30 to 50) kHz 0.06 % of reading + 11 mV
(50 to 100) kHz 0.06 % of reading + 11 mV Fluke 5730A
AC Voltage — Source ' (220 to 1 100) V Multiproduct Calibrator,
40 Hz to 1 kHz 0.009 % of reading + 4 mV Fluke 5725A Amplifier
(1 to 20) kHz 0.017 % of reading + 6 mV

AC Voltage — Measure '

(20 to 30) kHz 0.23 % of reading + 45 mV
Up to 10 mV
(1 to 40) Hz 0.04 % of reading + 3.5 uV
40 Hz to 1 kHz 0.03 % of reading + 1.2 pV
(1 to 20) kHz 0.04 % of reading + 1.2 pV

(20 to 50) kHz
(50 to 100) kHz
(100 to 300) kHz
300 kHz to 1 MHz
1 MHz to 4 MHz

(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
(1 to 2) MHz
(2 to 4) MHz
(4 to 8) MHz
(8 to 10) MHz
0.1to)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
(1to 2) MHz
(2 to 4) MHz
(4 to 8) MHz

(8 to 10) MHz

0.15 % of reading + 1.2 pV
0.59 % of reading + 1.2 pV
4.6 % of reading + 2.3 pV
1.5 % of reading + 5.8 uV
8.1 % of reading + 8.1 uV

0.013 % of reading + 4.6 uV
0.009 7 % of reading + 2.3 uV
0.017 % of reading + 2.3 uV
0.038 % of reading + 2.3 uV
0.093 % of reading + 2.3 uV
0.36 % of reading + 12 uV
1.2 % of reading + 12 uV
1.8 % of reading + 12 uV
4.7 % of reading + 81 uV
4.7 % of reading + 92 uV
17 % of reading + 0.12 mV

0.008 8 % of reading + 46 uV
0.008 3 % of reading + 23 pV
0.017 % of reading + 23 pV
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

Agilent 3458A Opt. 002
8.5 Digit Multimeter
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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 % 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 + 1.2 mV
(2to4) MHz 4.6 % of reading + 8.1 mV
(4 to 8) MHz 4.6 % of reading + 9.2 mV

AC Voltage — Measure !

(8 to 10) MHz
(10 to 100) V
(1 to 40) Hz
40Hz to 1 kHz
(1 to 20) kHz

17 % of reading + 12 mV

0.024 % of reading + 4.6 mV
0.024 % of reading + 2.3 mV
0.024 % of reading + 2.3 mV

Agilent 3458 A Opt. 002
8.5 Digit Multimeter

AC High Voltage — Measure '

(20 to 50) kHz 0.041 % of reading + 2.3 mV
(50 to 100) kHz 0.14 % of reading + 2.3 mV
(100 to 300) kHz 0.46 % of reading + 12 mV
300 kHz to 1 MHz 1.7 % of reading + 12 mV
(100 to 700) V
(1to40) Hz 0.048 % of reading + 46 mV
40 Hzto 1 kHz 0.048 % of reading + 23 mV
1 to 20) kHz 0.071 % of reading + 23 mV
((20 to 50)) kHz 0.19 %Oof readingg+ 23 mV
(50 to 100) kHz 0.35 % of reading + 23 mV
(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
(450 to 600) Hz 0.86 % of reading + 0.17 V
(10 to 35) kV
(30 to 200) Hz 0.11 % of reading + 0.81 V .
(200 to 450) Hz 0.7 % of reading + 0.81 V  Vitrek 4700A
(450 to 600) Hz 1.5 % of reading + 0.81 V High Voltage Meter,

(35 to 70) kV
(30 to 100) Hz

0.14 % of reading + 1 V

Vitrek HVL-35, HVL-70,
HVL-100 High

(100 to 450) Hz 0.7 % of reading + 1 V Voltage Probes
(450 to 600) Hz 2.9 % of reading + 1 V
(70 to 100) kV

(30 to 100) Hz 0.21 % of reading + 1.3 V

(100 to 450) Hz 1.2 % of reading + 1.3 V

(450 to 600) Hz 17 % of reading + 1.3 V

ey,
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho.d, and/or
Equipment
10 Hz to 10 kHz
190 pF to 1.1 nF 0.39 % of reading + 7.8 pF
10 Hz to 3 kHz
(1.1 to 3.3) nF 0.39 % of reading + 7.8 pF
10 Hz to 1 kHz
(33to11)nF 0.21 % of reading + 7.8 pF
(11 to 110) nF 0.21 % of reading + 78 pF
10 Hz to 1 kHz
(110 to 330) nF 0.21 % of reading + 0.23 nF
(10 to 600) Hz
330nF to 1.1 pF 0.21 % of reading + 0.78 nF Fluke 5522A

Capacitance — Source '

(10 to 300) Hz

(1.1to 3.3) uF

(10 to 150) Hz

(3.3 to 11) uF

(10 to 120) Hz

(11 to 33) uF

(10 to 80) Hz

(33 to 110) uF

DC to 50 Hz

(110 to 330) uF

DC to 20 Hz

330 uFto 1.1 mF

0.21 % of reading + 2.3 nF

0.21 % of reading + 7.8 nF

0.32 % of reading + 23 nF

0.35 % of reading + 78 nF
0.35 % of reading + 0.23 uF

0.35 % of reading + 0.78 uF

Multiproduct Calibrator

Capacitance — Source '

DCto 6 Hz

(1.1to 3.3) mF

DCto2 Hz

(3.3 to 11) mF

DCto 0.6 Hz

(11 to 33) mF

DCto 0.2 Hz

(33 to 110) mF

0.35 % of reading + 2.3 pF
0.35 % of reading + 7.8 uF
0.58 % of reading + 23 pF

0.85 % of reading + 78 uF

Fluke 5522A
Multiproduct Calibrator

Capacitance — Measure '

100 Hz to 1 kHz

Up to 10 pF
(10 to 100) pF
100 pFto 1 puF
(1 to 100) pF
100 pF to 1 mF

0.5 % of reading + 0.05 pF
0.59 % of reading + 0.05 pF
0.024 % of reading + 0.05 pF
0.12 % of reading
0.24 % of reading

GR 1689-M
Precision
Impedance Meter

DC Current — Source !

(0.2 to 220) pA
(0.22 t0 2.2) mA
(2.2 t0 22) mA
(22 to 220) mA
(0.22102.2) A

40 pA/A + 6 nA

35 uA/A + 7 nA
35 uA/A +40 nA
45 pA/A + 0.7 pA
80 pA/A + 12 pA

Fluke 5730A
Multiproduct Calibrator
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Electrical — DC/Low Frequency

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho.d, and/or
Equipment
Upto2 A 0.036 % of reading + 0.48 mA Fluke 5730A
DC Current — Source ' 22to11)A 0.012 % of reading + 0.16 mA Multiproduct Calibrator,
(2t020) A 0.012 % of reading + 1.6 mA Fluke 5725A Amplifier
Fluke 5730A
. Multiproduct Calibrator
— 1 0 s
DC Current — Source (20to 120) A 0.012 % of reading + 9.6 mA Fluke 52120A
Current Amplifier
Fluke 5520A Multiproduct
D(CN%EI};E ;g?dﬁ‘ln%megrs (20to 150) A 0.51 % of reading + 0.14 A Calibrator,
Transfommor Tyog S-‘/eflsor 1 (150 to 1 000) A 0.51 % of reading + 0.5 A 5500A/COIL
P 50-turn Coil

Up to 100 pA 33 uA/A +0.92 nA Current Source
100 pA to 1 mA 29 uA/A + 5.8 nA . >
DC Current — Characterized with
Source/Measure ' (1o 10) mA S /28 nA Agilent 3458 A Opt.002
(10 to 100) mA 46 nA/A +0.58 A 8.5 Digit Multimeter
100mAtol A 0.013 % of reading + 12 pA )
Ohms Labs CS-100
DC Current — Current Shunt,
Source/Measure ! (1o LA DR+ 3 mA Agilent 3458A Opt. 002
8.5 Digit Multimeter
Empro WT-1500-50
G Carent | (100 to 1 500) A 0.58 % of reading + 0.52A Agﬂ;‘t“_,fj‘;tgihg?; 002

8.5 Digit Multimeter

DC Clamp-on Ammeter
(Non-Toroidal Type)

(20 to 1 000) A

0.58 % of reading + 0.52 A

Fluke 5522A
Multiproduct Calibrator,
Fluke 5500A/Coil

1
Hall Effect Sensor 50-turn Coil
DC Clamp-on Ammeter Multi}frlsgjcstsgslﬁarator
(Non-Toroidal Type) (1to5)kA 0.58 % of reading e
Hall Effect Sensor ! Fluke 5212.0A Ampllﬁer,
3 kA Coil, 6 kA Coil
Up to 220 pA
(10 to 20) Hz 0.025 % of reading + 16 nA
AC Current — Source ! (20 to 40) Hz 0.016 % of reading + 10 nA Fluke 5730A
40 Hz to 1 kHz 0.011 % of reading + 8 nA Multiproduct Calibrator
(1to 5) kHz 0.028 % of reading + 12 nA

(5 to 10) kHz

0.11 % of reading + 65 nA
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Electrical — DC/Low Frequency

. Reference Standard,
. Expanded Uncertainty of
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
(0.22 t0 2.2) mA
(10 to 20) Hz 0.25 % of reading + 40 nA
(20 to 40) Hz 0.016 % of reading + 35 nA
40 Hz to 1 kHz 0.011 % of reading + 35 nA
(1to 5) kHz 0.02 % of reading + 0.11 pA
B 1 (5 to 10) kHz 0.11 % of reading + 0.65 pA Fluke 5730A
AC Current = Source (2.2t022) mA Multiproduct Calibrator
(10 to 20) Hz 0.025 % of reading + 0.4 pA
(20 to 40) Hz 0.016 % of reading + 0.35 pA
40 Hz to 1 kHz 0.011 % of reading + 0.35 pA
(1to5) kHz 0.020 % of reading + 0.55 pA
(5t0 10) kHz 0.11 % of reading + 5 pA
(2.2t022) mA
(10 to 20) Hz 0.025 % of reading + 0.4 pA
(20 to 40) Hz 0.016 % of reading + 0.35 pA
40 Hz to 1 kHz 0.011 % of reading + 0.35 pA
(1to 5) kHz 0.02 % of reading + 0.55 pA Fluke 5730A
5to 10) kHz 0.11 % of reading + 5 pA Multiproduct Calibrator,
AC Current — Source ' (
(22 to 220) mA Fluke 5725A
(10 to 20) Hz 0.025 % of reading + 4 pA Amplifier
(20 to 40) Hz 0.016 % of reading + 3.5 pA
40 Hz to 1 kHz 0.011 % of reading + 2.5 pA
(1to5) kHz 0.02 % of reading + 3.5 pA
(5t0 10) kHz 0.11 % of reading + 10 uA
(0.22t02.2) A
20 Hz to 1 kHz 0.025 % of reading + 35 pA
(1to 5) kHz 0.045 % of reading + 80 pA Fluke 5730A
5to 10) kHz 0.7 % of reading + 0.16 pA Multiproduct Calibrator,
AC Current — Source ' (
22to11) A Fluke 5725A
(40 to 100) Hz 0.046 % of reading + 0.17 mA Amplifier
(1to 5) kHz 0.095 % of reading + 0.38 mA
(5to 10) kHz 0.36 % of reading + 0.75 mA
Upto2 A
(10 to 850) Hz 0.009 % of reading + 40 pA
850 Hz to 6 kHz 0.04 % of reading + 80 pA Fluke 5730A
6 to 10) kHz 1.6 % of reading + 62 mA Multiproduct Calibrator
AC Current — Source ' ( ’
(2t020) A Fluke 52120A
10 to 850) Hz 0.009 % of reading + 0.4 mA Current Amplifier
g p
850 Hz to 6 kHz 0.04 % of reading + 0.8 mA
(6 to 10) kHz 2.3 % of reading + 94 mA
N
S=
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Electrical — DC/Low Frequency

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Mg(llll(;;il; r:111e11cll:0r
(20 to 120) A Fluke 5730A
AC Current — Source ! (10 to 850) Hz 0.009 % of reading + 2.4 mA Multiproduct Calibrator,
850 Hz to 6 kHz 0.04 % of reading + 4.8 mA Fluke 52120A
(6 to 10) kHz 3.1 % ofreading + 0.7 A Current Amplifier
(29 to 330) pA
(10 to 30) kHz 1.2 % of reading + 0.31 pA
(0.33t0 3.3) mA
AC Current — Source ' (10 to 30) kHz 0.78 % of reading + 0.47 pA Fluke 5522A
Extended Frequency Ranges [(3.3 to 33) mA Multiproduct Calibrator
(10 to 30) kHz 0.031 % of reading + 3.1 pA
(33 t0 330) mA
(10 to 30) kHz 0.31 % of reading + 0.16 mA
(20to 150) A
AC Clamp-on Ammeters (45 to 65) Hz 0.34 % of reading + 35 mA Fluke 5520A Multiproduct
. (65 to 440) Hz 0.95 % of reading + 66 mA Calibrator,
Trans(fzg;"eﬁl TZpSee)nsor . 1150 to 1000) A 5500A/COIL
yp (45 to 65) Hz 0.38 % of reading + 0.17 A 50-turn Coil
(65 to 440) Hz 1.2 % of reading + 0.29A
(20 to 150) A
(45 to 65) Hz 0.66 % of reading + 0.26 A Fluke 5520A Multiproduct

AC Clamp-on Ammeters

. (65 to 440) Hz 1.2 % of reading + 0.29 A Calibrator,
(Non-Toroidal Type)
Hall Effect Sensor ! (150 to 1 000) A ' SSOOA/COI'L
(45 to 65) Hz 0.68 % of reading + 1 A 50-turn Coil
(65 to 440) Hz 1.4 % of reading + 1.1 A
(10 to 300) Hz
AC Clamp-on Ammeters (1to 6) kKA 0.6 % of reading ‘Fluke 5522A
. Multiproduct Calibrator,
(Non-Toroidal Type) (30 to 440) Hz .
1 . Fluke 52120A Amplifier,
Hall Effect Sensor (1to2)kA 0.8 % of reading 3 kA Coil. 6 KA Coil
(2t0 6) kA 0.66 % of reading ’
Up to 100 pA
(10 to 20) Hz 0.46 % of reading + 35 nA
(20to 45) Hz 0.17 % of reading + 35 nA

AC Current — Measure '

(45 t0 100) Hz
100 Hz to 1 kHz

0.072 % of reading + 35 nA
0.072 % of reading + 35 nA

(0.1to 1) mA
(10 to 20) Hz 0.46 % of reading + 0.23 A
(20 to 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

Agilent 3458 A Opt. 002
8.5 Digit Multimeter
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Expanded Uncertainty of

Reference Standard,

AC Current — Measure '

(45 to 100) Hz
100 Hz to 5 kHz
(10 to 100) mA

(10 to 20) Hz

(20 to 45) Hz
(45 t0 100) Hz
100 Hz to 5 kHz
(0.1to1) A

(10 to 20) Hz

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

Parameter/Equipment Range Measurement (+/-) Metho.d, and/or
Equipment
(1to 10) mA
(10 to 20) Hz 0.46 % of reading + 2.3 pA
(20 to 45) Hz 0.17 % of reading + 2.3 pA

0.071 % of reading + 2.3 pA
0.038 % of reading + 2.3 pA

0.48 % of reading + 23 pA
0.17 % of reading + 23 pA
0.071 % of reading + 23 pA
0.037 % of reading + 23 pA

0.46 % of reading + 0.23 mA
0.19 % of reading + 0.23 mA
0.097 % of reading + 0.23 mA
0.12 % of reading + 0.23 mA

Agilent 3458 A Opt. 002
8.5 Digit Multimeter

(10 to 100) A

Ohms Labs CS-100
Current Shunt,

DC Resistance — Source !
(Variable Artifact)

(10 to 100) GQ
100 GQ to 1 TQ

AC Current — Measure ! 50/60 Hz 0.023 % of reading + 5 mA
400 Hz 0.11 % of reading + 5 mA Agilent 3458 A Opt. 002
1 kHz 0.2 % of reading + 5 mA 8.5 Digit Multimeter
1 mQ 59 nQ/Q
. | 10 mQ 58 nQ/Q
bC I({;isit(allr::ﬁ}aii)sl;rce 100 mQ 58 nQ/Q Standard Resistors
1Q 58 uQ/Q
100 Q 1.3 uQ/Q
(1to 10) GQ 0.58 % of reading + 1.2 uQ/Q/V | IET HRRS-B-7-100k-5kV

1.2 % of reading + 2.3 nQ/Q/V
1.2 % of reading + 5.8 uQ/Q/V

Decade Resistor
(Vis the DUT Voltage)

DC Resistance — Source !

(1.1 to 3.3) MQ
(3.3 to 11) MQ
(11 to 33) MQ

0.005 9 % of reading + 23 Q
0.011 % of reading + 39 Q
0.021 % of reading + 1.9 kQ

Fluke 5522A
Multiproduct Calibrator

(Simulation) (33 to 110) MQ 0.041 % of reading + 2.3 kQ
(110 to 330) MQ 0.26 % of reading + 78 kQ

250 pQ to 4 mQ 85 nQ/Q

. B (4 to 40) mQ 25 nQ/Q Fluke 1594A Bridge in
;)O i:j;ﬁggf;e 1 (40 to 400) mQ 20 LQ/Q Ratio Mode,

400 mQ to 4 Q 16 nQ/Q Characterized Resistors

4 Q to 400 kQ 5 uQ/Q
Sy,
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho.d, and/or
Equipment
Up to 10 Q 18 pQ/Q + 58 uQ
(10 to 100) Q 15 nQ/Q +0.58 mQ
100 Q to 1 kQ pnQ/Q + 0.58 mQ
(1 to 10) kQ 12 pQ/Q + 5.8 mQ Agilent 3458 A Opt. 002

DC Resistance —
Source/Measure !

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

13 pQ/Q + 58 mQ
21 pQ/Q+23Q
62 nQ/Q +0.12 kQ
0.059 % of reading + 1.2 kQ
0.82 % of reading + 12 kQ

8.5 Digit Multimeter
Decade Resistors

AC Resistance — Measure !

10 Q to 100 kQ
12 Hz to 99.9 kHz

0.039 % of reading + 10 mQ

GenRad 1689M
Precision Impedance Meter

1 kHz

Inductance — Source ' 1 ol B © offeading
(Fixed Artifacts) 10 mH 0.13 % of read}ng Standard Inductors
100 mH 0.13 % of reading
1H 0.13 % of reading
100 Hz to 1 kHz
Inductance — Measure ' (1 to 10) mH 0.041 % of reading + 0.1 uH Preci Gen}{ad 1(1689MM
10 mH to 10 H 0.035 % of reading + 1.4 uH | 'ecision impedance Meter
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
Electrical Simulation of (1000 to 1 820) °C 0.35°C Ectron 1140A
Thermocouple Indicating |Type C Thermocouple
Devices — Measure/Source ' (0 to 250) °C 0.24 °C Calibrator/Simulator
(250 to 1 000) °C 0.19 °C
(1 000 to 1 500) °C 0.21 °C
(1500 to 1 800) °C 0.24 °C
(1 800 to 2 000) °C 0.27 °C
(2 000 to 2 250) °C 0.33°C
(2250t02315)°C 0.37 °C
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. Reference Standard,
. Expanded Uncertainty of
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
Type E
(-270 to -245) °C 1.6 °C
(-245 to -195) °C 0.24 °C
(-195 to -155) °C 0.12 °C
(-155to -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
TypeJ
(-210 to -180) °C 0.13°C
(-180 to -120) °C 0.11°C
(-120 to -50) °C 0.09 °C
(-50 t0 990) °C 0.08 °C
(990 to 1 200) °C 0.08 °C
Type K
(-270 to -255) °C 2.5°C
Electrical Simulation of (-255t0 -195) °C 0.85 °C Ectron 1140A
Thermocouple Indicating (-195 to -115) °C 0.16 °C Thermocouple
Devices — Measure/Source ' (-115to -55) °C 0.12 °C Calibrator/Simulator
(-55 to 1 000) °C 0.09 °C
(1000to 1372) °C 0.1°C
Type N
(-270 to -260) °C 5.4°C
(-260 to -200) °C 1.5°C
(-200 to -140) °C 0.29 °C
(-140 to -70) °C 0.18 °C
(-70 to 25) °C 0.14 °C
(-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 t0 1 768) °C 0.26 °C
) d \\\\\\%//\////
Version 013 Issued: January 25, 2024 www.anab.org AMAB i%%

ANSI National Accreditation Board Dl W

Page 12 of 34



http://anab.org/

¢

ANAB

ANSI National Accreditation Board

Electrical — DC/Low Frequency

Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

Type S

(-50 to -30) °C 0.76 °C

(-30 to 45) °C 0.68 °C

(45 to 105) °C 0.49 °C

(105 to 310) °C 0.31°C

(310 to 615) °C 0.35°C
Electrical Simulation of (615 to 1 768) °C 0.31 °C Ectron 1140A
Thermocouple Indicating |Type T Thermocouple

Devices — Measure/Source ' (-270 to -255) °C 1.9 °C Calibrator/Simulator

(-255 to -240) °C 0.6 °C

(-240 to -210) °C 0.36 °C

(-210 to -150) °C 0.22 °C

(-150 to -40) °C 0.15°C

(-40to 100) °C 0.09 °C

(100 to 400) °C 0.08 °C

DC Power — Source '

(0.33 to 330) mA (11 to 330) uW 0.018 % of reading Fluke 5520A

(0.33t03) A 11 Wto3 kW 0.017 % of reading Multiproduct Calibrator
(3t020.5) A 99 mW to 20.9 kW 0.054 % of reading
AC Power — Source '
PF=1
3.3 mA to 3 A|(10 to 45) Hz

33mAto20.5A
33mAto3 A
33mAto20.5 A

(3 10 20.5) A

0.11 mW to 99 W

(45 to 65) Hz
0.11 mW to 20.9 kW

(65 to 500) Hz

11 mW to 3.06 kW
500 Hz to 1 kHz

11 mW to 20.9 kW
(65 to 500) Hz

9.9 W t0 20.9 kW

0.18 % of reading
0.14 % of reading
0.16 % of reading
0.17 % of reading

0.16 % of reading

Fluke 5520A
Multiproduct Calibrator

Up to 180°
(10 to 65) Hz 0.092°
(65 to 500) Hz 0.2°
Phase — Source ' 500 Hz to 1 kHz 0.39° .Fluke 5520A
(1 to 5) kHz 1.9° Multiproduct Calibrator
(5to 10) kHz 3.9°
(10 to 20) kHz 7.8°
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho.d, and/or
Equipment
Oscilloscopes '
Amplitude — DC
into 50 Q load (-5t05)V 0.023 % of reading + 19 uV
into 1 MQ load (-200 to 200) V 0.023 % of reading + 19 pV
Amplitude — Square Wave
Rate: 10 Hz to 10 kHz
into 50 Q load| 40 pVp-p to 1 mVp-p 0.78 % of reading + 7.8 pV
1 mVp-p to 5 Vp-p 0.078 % of reading + 7.8 uV
into 1 MQ load| 40 pVp-pto 1 mVp-p 0.78 % of reading + 7.8 pV
Rate: 10 Hz to 100 kHz
into 50 Q load 1 mVp-pto 5 Vp-p 0.16 % of reading + 7.8 pV
into 1 MQ load| 1 mVp-p to 200 Vp-p 0.78 % of reading + 7.8 pV
Time Markers
100 mVp-pto 1 Vp-p
into 50 Q load Fluke 9500B/3200

Square Wave 9.009 1 ns to 83 us 0.19 ps/s 3.2 GHz High-Performance
83 us to 55s 2.3 ps/s Oscilloscope Calibrator
Sine Wave|  450.5 ps to 9.009 ns 0.19 ps/s
Pulse 900.91 ns to 83 us 0.19 ps/s
83 usto 55s 2.3 us/s
Triangle Wave 900.91 ns to 83 us 0.19 ps/s
83 usto 55s 2.3 us/s
Rise Time
into 50 Q load
Rate: 10 Hz to 2 MHz|5 mVp-p to 3 Vp-p
500 ps (nominal) 290 ps
150 ps (nominal) 35ps
Rate: 10 Hz to 1 MHz|25 mVp-p to 2 Vp-p
70 ps (nominal) 24 ps
425 mVp-p to 575 mVp-p
25 ps (nominal) 6.7 ps
sy,
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Expanded Uncertainty of

Reference Standard,

50 kHz Reference
into 50 Q load

Input Impedance Measure

Input Capacitance Measure

5mVp-pto5 Vp-p
50 kHz to 10 MHz

(10 to 40) Q

(40 to 90) Q

(90 to 150) Q
(50 to 800) kQ
(0.8 to 1.2) MQ
(1.2 to 12) MQ

(1 to 35) pF
(35 t0 95) pF

1.2 % of reading

0.39 % of reading
0.083 % of reading
0.39 % of reading
0.39 % of reading
0.083 % of reading
0.39 % of reading

1.6 % of reading + 0.19 pF
2.3 % of reading + 0.19 pF

Parameter/Equipment Range Measurement (+/-) Metho.d, and/or
Equipment
Oscilloscopes '
Leveled Sine Wave Fluke 9500B/3200

3.2 GHz High-Performance
Oscilloscope Calibrator,
Fluke 9530
3.2 GHz Active Head,
Fluke 9550
Active Head w/ 25 ps
Capability,

Fluke 9560
6 GHz Active Head,
Tektronix 067-1330-000
Calibration Fixture

Bandwidth Flatness Measure '
into VSWR (1.2:1)
(wrt Reference Frequency)

S mVp-pto 5 Vp-p
100 mHz to 300 MHz
(300 to 550) MHz
5 mVp-p to 3 Vp-p
550 MHz to 1.1 GHz
(1.1 to 2.5) GHz
S mVp-pto 2 Vp-p
(2.5t03.2) GHz

1.6 % of reading
1.9 % of reading

2.7 % of reading
3.1 % of reading

3.1 % of reading

Fluke 9500B/3200
3.2 GHz High-Performance
Oscilloscope Calibrator,
Fluke 9530
3.2 GHz Active Head

500 kHz to 1.2 MHz

12 % Distortion

Total Harmonic Distortion — (-80 10 0) dB Agilent 8903A
Measure 20 Hz to 20 kHE 1.1dB Audio Analyzer
(20 to 100) kHz 2 dB
Total Harmonic Distortion —
Measure
(0.3 to 100) % <30V
10 Hz to 1 MHz 3 % Distortion
(1 to 3) MHz 6 % Distortion
>30V
10 Hz to 300 kHz 3 % Distortion
(300 to 500) kHz 6 % Distortion HP 334A
500 kHz to 3 MHz 12 % Distortion Distortion Analyzer
0.1 % <30V
(10 to 20) Hz 12 % Distortion
(20to 30) Hz 6 % Distortion
30 Hz to 300 kHz 3 % Distortion
(300 to 500) kHz 6 % Distortion
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho.d, and/or
Equipment
Total Harmonic Distortion —
Measure
0.1% >30V
(20 to 30) Hz 12 % Distortion Dis toftlif;z %;trf;lyzer
30 Hz to 300 kHz 3 % Distortion
(300 to 500) kHz 6 % Distortion
500 kHz to 1.2 MHz 12 % Distortion
Agilent 83484A
Dual Channel 50 GHz
Rise Time — Measure >17.5ps 12 ps Ergitlr;e;lglzllo (?81 ée,
Wideband Oscilloscope
Mainframe
Electrical — RF/Microwave
. Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
HP 478A
RF Power — Power Meter |50 MHz Coaxial Thermistor Mount,
Reference 1 mW Reference 0.43 % of reading HP 432A
Power Meter
(10 to 700) MHz
<0.25 lin 0.012
(> 0.25 10 0.5) lin 0.013
S11/S22 Reflection (>0.5t0<0.7) lin 0.014 ®
Coefficients (>0.7to<1)lin 0.016 Veet R{\?i Z\{(/XSOl
Magnitude — Measure ' {700 MHz to 24 GHz ector I.e work ANaltyzer,
(Linear) <0.25 lin 0.006 2 Calibration Kits
(> 0.25t0 0.5) lin 0.006 6
(> 0.5t0<0.7) lin 0.076
(>0.7to< D) lin 0.097
e,
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Reference Standard,

Parameter/Equipment Range Measurement (+/-) M;;t(l;:;idl; r:lllellcxor
(24 t0 33) GHz
<0.25 lin 0.019
(> 0.25 t0 0.5) lin 0.019
S11/S22 Reflection (>0.5t0<0.7) lin 0.022 ®
Coefficients >0.7to<1)lin 0.023 Vee torRIf}Leiwzr\l?fl?al -
Magnitude — Measure 7 |(33 to 50) GHz Calibration Kit yzer
(Linear) <0.25 lin 0.019 alibration Kits
(>0.25t0 0.5) lin 0.019
(>0.5t0<0.7) lin 0.022
(>0.7to<1)lin 0.023
(10 to 700) MHz
S11/S22 Reflection <0.25 lin 4° R&S®ZVAS50
Coefficients (> 0.25t0 0.5) lin 2° Vector Network Analyzer,
Phase — Measure ! (>0.5t0<0.7) lin 2° Calibration Kits
(>0.7t0o<1)lin 1°
700 MHz to 24 GHz
<0.25 lin 4°
(>0.25 t0 0.5) lin i
S11/S22 Reflection (>0.5t0<0.7) lin 1° ®
Coefficients (>0.7t0<1) lin 1° Vect Rﬁli Z\I/;;SO I
Phase — Measure ! (24 to 50) GHz ector I.e WOTK Analyzet,
(Linear) <0.25 lin 11 Calibration Kits
(> 0.25t0 0.5) lin 3°
(>0.5t0<0.7) lin 2°
(>0.7t0o<1)lin 2°
(10 to 700) MHz
(-90 to <-80) dB 0.56 dB
(-80 to <-70) dB 0.21 dB
S21/S12 Transmission (-70 to <-60) dB 0.13dB ®
Coefficients (-60 to <-50) dB 0.12 dB Vee to?l?ei gr\liisr?al or
Magnitude — Measure ' (-50 to <-40) dB 0.12dB Calib Wt' Kit yzer,
(dB) (-40 to < -30) dB 0.12 dB atibration B1ts
(-30to <-20) dB 0.12 dB
(-20to <-10) dB 0.12 dB
(-10to < 0)dB 0.12 dB
. S ——r}
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho.d, and/or
Equipment
700 MHz to 24 GHz
(-80to <-70) dB 0.55dB
(-70 to <-60) dB 0.19dB
(-60 to <-50) dB 0.08 dB
(-50 to <-40) dB 0.06 dB
(-40 to <-30) dB 0.05 dB
(-30to <-20) dB 0.05 dB
(-20 to<-10) dB 0.05 dB
(-10to<0)dB 0.06 dB
(24 t0 33) GHz
(-80 to <-70) dB 0.56 dB
o (-70 to <-60) dB 0.21dB
S21/ sclfegffli?esfl‘tlsl““’n (-60 to < -50) dB 0.11 dB R&S®ZVAS0
Magnitude — Measure ! (-50 to <-40) dB 0.1dB Vector Network Analyzer,
(dB) (-40 to <-30) dB 0.1dB Calibration Kits
(-30to <-20) dB 0.1 dB
(-20 to <-10) dB 0.1 dB
(-10to<0)dB 0.1 dB
(33 to 50) GHz
(-80 to <-70) dB 0.56 dB
(-70 to <-60) dB 0.21 dB
(-60 to <-50) dB 0.11dB
(-50 to <-40) dB 0.1 dB
(-40to <-30) dB 0.1 dB
(-30 to <-20) dB 0.1 dB
(-20to <-10) dB 0.1 dB
(-10to<0)dB 0.1dB
(10 to 700) MHz
(-90 to <-40) dB 180°
(-40 to <-30) dB 52°
(-30 to <-20) dB 14°
S21/S12 Transmission (-20to <-10) dB 4.5° ®
Coecfficients (-10to<0)dB 1° Vect Rﬁ i ZY{';SO I
Phase — Measure ' 700 MHz to 24 GHz ector I.e WOTK Analyzet,
(dB) (-80 to < -40) dB 180° Calibration Kits
(-40to <-30) dB 23°
(-30 to <-20) dB 7.2°
(-20 to<-10) dB 2.6°
(-10to <0) dB 0.6°
i\\\\\‘LQ/’L"//,/’2
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Reference Standard,

Parameter/Equipment Range Measurement (+/-) Mg(llll(;;il; r:lllelsior
(24 to 33) GHz
(-80 to <-40) dB 180°
(-40 to <-30) dB 52°
(-30 to <-20) dB 14°
S21/S12 Transmission (-20to<-10) dB 4.5° R&S® ZVA50
Coefficients (-10t0<0) dB 1 Vector Network Analyzer
Phase — Measure ! (33 to 50) GHz Calibration Ki tsy ’
(dB) (-80 to <-40) dB 180°
(-40to <-30) dB 52°
(-30 to <-20) dB 14°
(-20to <-10) dB 4.5°
(-10to<0)dB 1°
®
Absolute RF Power — 8 kHz to 18 GHz I})gésverl\g:gslf?
Measure (-70 to 23) dBm 0.18 dB NRX Power Meter
(-35t0 20) dBm
DC to 100 MHz 0.08 dB
> 100 MHz to 2.4 GHz 0.08 dB R&S® NRP18A
Absolute RF Power — (>2.41t012.4) GHz 0.09 dB R&S® NRP50T
Measure * (> 12.4 to 18) GHz 0.1 dB Power Sensors;
(>18 to 26.5) GHz 0.11dB NRX Power Meter
(>26.5 to 40) GHz 0.13dB
(>40 to 50) GHz 0.17 dB
R&S® NRP18T
Relative RF Power — (-30 to 20) dBm R&S® NRP50T
Measure ® DC to 50 GHz 0.04 dB Power Sensors;
NRX Power Meter
Amplitude Modulation - AM
Depth Measure R&S® FSMR
(Absolute) Measuring Receiver
Rate: 10 Hzto 150 kHz  |100 kHz to 50 GHz (B2, B4, B24)
Up to 100 % Depth 0.5 % of reading
Amplitude Modulation — AM
Depth Measure R&S® FSMR
(Flatness reference to 1 kHz) Measuring Receiver
Rate: 10 Hzto 150 kHz  [100 kHz to 50 GHz (B2, B4, B24)
Up to 100 % Depth 0.3 % of reading
Frequency Modulation — FM R&S® FSMR
Deviation Measure Measuring Receiver
Rate: 10 Hz to 5 MHz 100 kHz to 50 GHz (B2, B4, B24)
Dev <5 MHz 1.2 % of reading >
. G ——
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Reference Standard,

Parameter/Equipment Range Measurement (+/-) M;;t(l;:;idl; r:lllellcxor
Phase Modulation — Deviation R&S® FSMR
Measure‘ Measuring Receiver

Rate: 10 Hz to 5 MHz 100 kHz to 50 GHz (B2, B4, B24)
Dev <10 000 rad 1.2 % of reading 7
1 MHz to 50 GHz ®
Single-sideband Phase Noise | 10 mHz < Offset <1 MHz 1.8 dB Ph::fclioilzs\jxvrll)aslozer
— Source/Measure * 1 MHz < Offset <30 MHz 2.3dB (B1, B24, B320 12770)
Offset > 30 MHz 3.5dB ’ ’ ’
Adjacent Changel Leakage
Ratio (ACLR) ®
Signal Noise > 16 dB DC to 50 GHz Ph;fcgoiis\zfslozer
(-90 to -70) dB 0.18 dB y
(-70 to 0) dB 0.14dB
Error Vector Magnitude
(EVM) 8
Rate: Up to 320 MHz 100 kHz to 6 GHz ®
FSK/ASK/PSK/APSK/ 2.3 % of reading o a%f‘goizs\gvﬁgw
MSK/16QAM/64QAM/
128QAM/256QAM/
1024QAM
100 kHz to 22 GHz
(-120 to -110) dBm 0.67 dB
(-110 to -100) dBm 0.22 dB
(-100 to -90) dBm 0.13 dB
(-90 to -80) dBm 0.12dB
Relative Tuned RF Power — (-80 t0 -70) dBm 0.11dB R&S® FSMR
Measure ! (-70 10 -60) dBm 0.11dB Measuring Receiver
(-60 to -50) dBm 0.11dB
(-50 to -40) dBm 0.11dB
(-40 to -30) dBm 0.088 dB
(-30 to -20) dBm 0.086 dB
(-20 to -10) dBm 0.084 dB
(-10 to 0) dBm 0.083 dB
. G ——
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Parameter/Equipment Range Method, and/or
Measurement (+/-) Equipment
(22 to 40) GHz
(-120 to -110) dBm 0.68 dB
(-110 to -100) dBm 0.23 dB
(-100 to -90) dBm 0.14 dB
(-90 to -80) dBm 0.13 dB
(-80 to -70) dBm 0.13 dB
(-70 to -60) dBm 0.12 dB
(-60 to -50) dBm 0.12 dB
(-50 to -40) dBm 0.12 dB
(-40 to -30) dBm 0.092 dB
(-30 to -20) dBm 0.09 dB
(-20 to -10) dBm 0.088 dB
Relative Tuned RF Power — (-10 to 0) dBm 0.086 dB R&S® FSMR
Measure ! (40 to 50) GHz Measuring Receiver
(-120 to -110) dBm 0.69 dB
(-110 to -100) dBm 0.26 dB
(-100 to -90) dBm 0.19 dB
(-90 to -80) dBm 0.18 dB
(-80 to -70) dBm 0.17 dB
(-70 to -60) dBm 0.17 dB
(-60 to -50) dBm 0.16 dB
(-50 to -40) dBm 0.16 dB
(-40 to -30) dBm 0.11 dB
(-30 to -20) dBm 0.11 dB
(-20 to -10) dBm 0.1 dB
(-10 to 0) dBm 0.1 dB
100 kHz to 22 GHz
(-120 to -110) dBm 0.68 dB
(-110 to -100) dBm 0.25 dB
(-100 to -90) dBm 0.17 dB ®
(-90 to -80) dBm 0.16 dB Meifrisn;}fgfgver,
Absolute Tuned RF Power — (-80 t0 -70) dBm 0.16 dB R&S® NRPIST
Measure ! (-70 10 -60) dBm 0.16 dB R&S® NRP50T
(-60 to -50) dBm 0.16 dB Power Sonsars:
(-50 to -40) dBm 0.16 dB ’
(-40 to -30) dBm 0.14 dB NRX Power Meter
(-30 to -20) dBm 0.14 dB
(-20 to -10) dBm 0.14 dB
(-10 to 0) dBm 0.14 dB
i\\\\\‘LQ/’L"//,/’2
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Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
(22 to 40) GHz
(-120 to -110) dBm 0.69 dB
(-110 to -100) dBm 0.26 dB
(-100 to -90) dBm 0.19dB
(-90 to -80) dBm 0.18 dB
(-80 to -70) dBm 0.18 dB
(-70 to -60) dBm 0.18 dB
(-60 to -50) dBm 0.18 dB
(-50 to -40) dBm 0.18 dB
(-40 to -30) dBm 0.16 dB
(-30 to -20) dBm 0.16 dB R&S® FSMR
(-20 to -10) dBm 0.16 dB Measuring Receiver;
Absolute Tuned RF Power — (-10 to 0) dBm 0.16 dB R&S® NRP18T
Measure ! (40 to 50) GHz R&S® NRP50T
(-120 to -110) dBm 0.71 dB Power Sensors;
(-110 to -100) dBm 0.31dB NRX Power Meter
(-100 to -90) dBm 0.25 dB
(-90 to -80) dBm 0.25 dB
(-80 to -70) dBm 0.24 dB
(-70 to -60) dBm 0.24 dB
(-60 to -50) dBm 0.23 dB
(-50 to -40) dBm 0.23 dB
(-40 to -30) dBm 0.2dB
(-30 to -20) dBm 0.2 dB
(-20 to -10) dBm 0.2 dB
(-10 to 0) dBm 0.2dB
2.5 MHz to 26.5 GHz
(-127 to -120) dB 0.26 dB
(-120to -110) dB 0.26 dB
(-110 to -100) dB 0.26 dB
(-100 to -90) dB 0.26 dB
(-90 to -80) dB 0.26 dB HP 8902A Opt. 050
Absolute Tuned RF Power — (-80 to -70) dB 0.25dB Measuring Receiver;
Measure (-70 to -60) dB 0.25dB HP 11722A, HP 11792A,
(-60 to -50) dB 0.25 dB HP 11793 A Power Sensors
(-50 to -40) dB 0.25 dB
(-40 to -30) dB 0.14 dB
(-30to -20) dB 0.14dB
(-20to -10) dB 0.14dB
(-10 to -0) dB 0.14 dB
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. Reference Standard,
. Expanded Uncertainty of
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
2.5 MHz to 26.5 GHz
(-127 to -120) dB 0.23 dB
(-120to -110) dB 0.23 dB
(-110 to -100) dB 0.23 dB
(-100 to -90) dB 0.23 dB
(-90 to -80) dB 0.22 dB HP 8902A Opt. 050
Relative Tuned RF Power — (-80to -70) dB 0.084 dB Measuring Receiver;
Measure (-70 to -60) dB 0.081 dB HP 11722A, HP 11792A,
(-60 to -50) dB 0.074 dB HP 11793 A Power Sensors
(-50 to -40) dB 0.071 dB
(-40 to -30) dB 0.068 dB
(-30 to -20) dB 0.064 dB
(-20 to -10) dB 0.06 dB
(-10to -0) dB 0.056 dB
Length — Dimensional Metrology
. Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
(0.005 6 to 5)° 3.2" 5 in Sine Bar,
(5 to 20)° 6.1" Gage Blocks,
(20 to 35)° 11" Surface Plate
Angle Measuring Devices, (35 to 45)0 15,,
; (45 to 60) 25
Protractors, Inclinometers, o "
Squares, Angle Gages * (60t 75) >4
quares, (75 to 85)° 166"
90° 1.1" Master Square,
Surface Plate
Calipers, Micrometers '
Travel Uptolin (16 + 1L) pin B89.1 Grade 00 Gage
(Outside, Inside, (1to9)in (11 +4L) pin Blocks
Depth, Step)
(4to 15)in (13 +4.5L) pin B89.1 Grade 0 Gage

(15 to 40) in (15 +4.6L) pin Blocks
Anvil Flatness Up to 1 in diameter 4.4 pin Optical Flats
Anvil Parallelism Up to 1 in diameter 8.2 nin Optical Parallels

Dial/Digital Indicators,
LVDT’s, Gage Amplifiers

Upto2in
(210 6) in

(17 + 1L) pin
(18 +2.2L) pin

Universal Length
Measuring Machine
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Length — Dimensional Metrology

Parameter/Equipment Range

Expanded Uncertainty of

Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

Length — Single Axis *

Outside Dimension Uptolin
(1to 7) in
(7to 12) in

(12t0 24) in

(6 +1.3L) pin
(4.5 +4L) pin
(2+4L) pin
(24 + 5L) pin

Universal Length
Measuring Machine

Gage Amp, Gage Blocks

Length — Single Axis *
Inside Dimension (0.04to 1) in
(1to2.5)in

(2.5t0 10) in

11 pin
11 pin
(18 + 3L) pin

Universal Length
Measuring Machine

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

(18 + 3L) pin
(38 +3L) pin

Outside Dimension Uptolin (6 + 1L) pin
(1to7)in (4 +3.5L) pin
(7to 12) in 4L pin
. 14 Up to 4 in 110 pin Gage Blocks,
Height Gages (4It)o 44) in (94 + 32) win Surface Plate
Upto 12 in 45 pin
Parallelism, Flatness, (12 to 24) in 55 pin Gage Amplifier,
Straightness (24 to 36) in 67 pin Surface Plate
(36 t0 48) in 160 pin
Squareness Up to 18 in 9.4 pin/in Grzgli%eh?;?‘ti lrlgzrliare
Cylindrical.Plug .Gages . . Universal Length
Outside Diameter Uptolin 12 pin Measuring Machine
(1to7)in (9+3L) pin
Cylindrical Ring Gages
Inside Diameter Upto2.5in 11 pin Universal Length

Measuring Machine

(2 to 120) TPI

Thread Plug Gages *
Pitch Diameter Upto 1in 79 pin Universal Length
(1to7)in 80 pin Measuring Machine,
(7to 12) in 83 pin Thread Wires
Major Diameter Upto 1in 13 pin Universal Length
(1to7)in (10 + 3L) pin Measuring Machine
Thread Ring Gages *
Inner Pitch Diameter Upto 1in 79 pin Master Thread Setting
(1to4)in 80 pin Plug Uncertainty
(4t07)in 83 pin
Thread Wires (0.008 to 0.5) in 12 uin Universal Length

Measuring Machine
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Length — Dimensional Metrology

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho.d, and/or
Equipment
Upto3ft 0.003 5 in
Measuring Tapes, Rulers ' (3to 12) ft (0.003 4 + 25L) pin Glass Rule
(12 to 100) ft (0.007 2 + 12L) pin
Uptolft (463 + 2L) pin
Measuring Tapes, Rulers * (1t03)ft (410 + 6L) pin Single Axis Vision System

(3 to 1 000) ft

(18L) pin

Optical Comparators '

X, Y Length Upto 12 in (100 +20L) pin Calibration Grids
Magnification 10X to 50X 240 + 21L) pin Magnification Checker
g p g
Mass and Mass Related
. Reference Standard,
Parameter/Equipment Range A tinty of Method, and/or
Measurement (+/-) .
Equipment
(2 t0 200) sccm 0.33 % of reading Fluke molbloc
Gas Flow Devices (0.2 to 40) slpm 0.23 % of reading Laminar Flow Element
(40 to 80) slpm 0.32 % of reading Gas Flow Calibration
(80 to 100) slpm 0.57 % of reading System
Fluke molbloc
100 to 300) slpm 0.6 % of readin Sonic Nozzle
p g

Gas Flow Devices

(300 to 1 200) slpm

0.81 % of reading

Gas Flow Calibration

System
Up to 5 Ibf 0.001 1 Ibf
Force Gages (5 to 10) Ibf 0.002 bt Characterized NIST
(Tension and Compression) (10 to 20) Ibf D-005 & Ibf Class F Weights
(20 to 30) Ibf 0.009 3 Ibf
(30 to 100) Ibf 0.061 Ibf
Up to 5 Ibf 0.001 2 Ibf
Force Gages (5 to 10) Ibf 0.002 3 Ibf .
(Tension and Compression) (10 to 20) Ibf 0.006 2 Ibf NIST Class F Weights
(20 to 30) Ibf 0.009 9 Ibf
(30 to 100) 1bf 0.063 Ibf
Force Gages (10 to 300) Ibf 0.024 % of reading + 0.041 lbf Morehouse Force
(Tension and Compression) (300 to 2 000) Ibf 0.024 % of reading + 0.33 1bf Calibration System

Version 013 Issued: January 25, 2024

www.anab.or

Page 25 of 34

SN2

ANSI National Accreditation Board Dl W



http://anab.org/

¢

ANAB

ANSI National Accreditation Board

Mass and Mass Related
. Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
1 mg 1.9 ug
2 mg 1.9 pg
3 mg 1.9 ug
5 mg 1.9 pg
10 mg 1.9 ug
20 mg 1.9 ug
30 mg 1.9 pg
50 mg 1.9 ug
100 mg 1.9 ug
200 mg 1.9 ug
300 mg 1.9 ug
500 mg 1.9 ug
lg 4.2 ug
2g 4.4 ug
Mass Determination 3g 6 ug
Metric S5¢g 52 g Echelon II

(SD 10g 7.6 nug

20g 11.1 pg

30g 13.6 pug

50g 16.5 pg

100 g 333 ug
200 g 70 ng
300 g 74 ng

500 g 0.16 mg

1 kg 0.33 mg

2 kg 0.73 mg
3 kg 1 mg

S5kg 1.6 mg

10 kg 3.6 mg

20 kg 7.2 mg

25 kg 9.9 mg

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

1 mg 4.5 ng
2 mg 4.5 ug
3 mg 4.5 ug
5 mg 4.5 ug
10 mg 4.5 ug
20 mg 4.5 ug
30 mg 4.5 ng
50 mg 4.5 ug
100 mg 4.5 ug
200 mg 4.5 ug
300 mg 4.5 ug
500 mg 4.5 ug

lg 11.8 ug
2g 12 pg

Mass Determination 3g 13.4 pg

Metric 5¢g 12.4 pg Echelon III

(SD 10 g 18.5 ng
20g 27 ng
30g 29 ng
50g 43 pg
100 g 62 ng

200 g 0.18 mg

300 g 0.25 mg

500 g 0.42 mg

1 kg 0.9 mg

2 kg 1.9 mg

3 kg 2.9 mg

S5kg 4.4 mg

10 kg 6.9 mg

20 kg 19 mg

25 kg 25 mg

e,
- ¢ S
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Mass and Mass Related
. Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
0.0312 5 0z 7.4 ng
0.062 5 oz 12 ug
0.125 oz 13 ng
0.25 0z 17 ng
0.5 0z 24 ug
1oz 31 ug
20z 43 ug
4 0z 93 ng
Mass Determination 8 oz 0.17 mg
Avoirdupois 11b 0.25 mg Echelon III
21b 0.5 mg
51b 1.8 mg
7.51b 2.8 mg
10 1b 2.9 mg
151b 4.6 mg
20 1b 5.3 mg
25 1b 6.7 mg
50 1b 17 mg
HRC Scale
Low 0.78 HRC
Middle 0.59 HRC . . .
Hich 0.43 HRC Indirect ver1ﬁcat19n per
Rockwell Hardness Testers ' & ASTM E18 using
HRBw Scale Hardness Test Blocks
Low 1.1 HRBw )
Middle 1 HRBw
High 1 HRBw
Durometers
Spring Force Onl )
"lﬁypeg A,B,E, o Up to 100 Duro 0.31 Duro Durometer Calibrator
Type D, C, DO Up to 100 Duro 0.16 Duro

Torque Wrenches,
Torque Drivers,
Torque Indicators '

(3 to 80) ozf-in
15 ozf in to 600 1bf-ft
5 1bf*in to 800 Ibf-ft

1.7 % of reading
0.5 % of reading
1 % of reading

Torque Calibrators

Hydraulic Torque Devices '
(1000 to 10 000) psig

(270 to 2 700) N-m
(2 700 to 4 000) N-m

1.3 % of reading
1.3 % of reading

Torque Calibration System

(200 to 2 000) Ibf-ft 1.3 % of reading
(2 000 to 20 000) Ibf-ft 1.3 % of reading
sy,
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Mass and Mass Related
. Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range Method, and/or
Measurement (+/-) Equipment
(270 to 2 700) N'-m 1.5 % of reading
(2700 to 4 000) N'-m 1.5 % of reading
Torque Multipliers ' Torque Calibration System
(200 to 2 000) Ibf-ft 1.5 % of reading
(2 000 to 20 000) Ibf-ft 1.5 % of reading
45° 0.35°
90° 0.35°
Torque Angle ' 135° 0.35° Torque Angle Fixture
180° 0.35°
360° 0.35°
Torque Calibration 5 ozf*in to 2.5 1bf*in 0.09 % of reading Torque Wheel,
Equipment (2.5 to 50) Ibf*in 0.05 % of reading Master Weights
Tor?:u%iﬂ';?“on 50 Ibf-in to 250 Ibfft 0.06 % of reading Tl\‘/’[;‘i‘;;%‘vfglﬂ?
Up to 500 mg 2.5 ug
500mgto2g 6.2 ug
2to5) g 6.7 ug
(5t010) g 11 pg
(10t0 20) g 16 ng
(20t0 50) g 27 ug
(50t0 100) g 58 ug
888 :g 288; g 8; Eg Characterized
15 500gto1kg 0.54 mg ASTM E617'Class !
Balances and Scales weights and internal
. (1to2)kg 1.8 mg o
Metric (SI) (2 to 5) ke 3 mg calibration procedure
(5 to 10) kg 6.6 mg uti}izlled for' t}l:g calibration
(10 to 20) kg 14 mg of the weighing system.
(20 to 30) kg 20 mg
(30 to 40) kg 27 mg
(40 to 50) kg 25 mg
(50 to 60) kg 26 mg
(60 to 70) kg 28 mg
(70 to 80) kg 29 mg
(80 to 100) kg 30 mg
UptoSg 32 ug Characterized
(5t010) g 44 ng ASTM E617 Class 2
Balances and Scales ' (10t0 20) g 59 ug weights and internal
Metric (SI) (20t030) g 88 ng calibration procedure
(30to50) g 0.15 mg utilized for the calibration
(50t0 100) g 0.29 mg of the weighing system.
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Mass and Mass Related
. Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
(100 to 200) g 0.58 mg
(200 to 300) g 0.89 mg
(300 to 500) g 1.5 mg
500 to 1 000) 3m Characterized
( g g
(1to2) kg 6.2 mg ASTM E617 Class 2
Balances and Scales ' (2to3) kg 9 mg weights and internal
Metric (SI) (3to5) kg 15 mg calibration procedure
(5to 6) kg 18 mg utilized for the calibration
(6to7) kg 21 mg of the weighing system.
(7to 8) kg 24 mg
(8t09) kg 27 mg
(9 to 10) kg 30 mg
Balances and Scales ' Upto230 g f ofread@ng NIST Class F weights
Metric (SI) (250 to 500) g 0.017 % of reading d internal calibrati
500 g to 750 kg 0.012 % of reading o it
Balances and Scales ' Upt00.51b ey cading cglibration of the weighing
Avoirdupois (0.5t01)1b 0.017 % of reading svstem
P (1 to 1700) Ib 0.012 % of reading ystem.
Volumetric Devices ImLto5SL 0.2 % of reading + 20 uL Gravimetric method

utilizing Balances.

Pneumatic Absolute Pressure

Up to 30 psia
(30 to 300) psia
(300 to 1 000) psia

0.002 6 psi
0.008 8 % of reading
0.01 % of reading

Fluke RPM4
Reference Pressure
Monitor with Pressure
Source.

Pneumatic Gauge Pressure '

(-15 to 3) psig
(3 to 500) psig

0.015 % of reading
0.006 5 % of reading

Cosa Instruments T3500/3
Pressure Calibrator

(-60 to -22) inH,O
(-22 to 22) inH,O

0.009% of reading + 150 pinH,O

0.002 2 inH,O

Fluke PPC4 Pressure

Pneumatic Gauge Pressure (22 to 60) inH,O 0.009% of reading + 150 pinH,O :
(60 to 72) inH,O 0.006 7 inH,0 Controller/Calibrator
(72 to 804) inH,O 0.009% of reading + 150 pninH,O

Pneumatic Gauge Pressure

(-15 to 30) psig
(30 to 1 000) psig

0.002 1 psi
0.007 % of reading

Fluke RPM4
Reference Pressure
Monitor with Pressure
Source.

Hydraulic Pressure '

(50 to 15 000) psia

0.011 % of reading + 0.002 6 psi

Ametek T-150
Deadweight Tester,
Fluke RPM4
Reference Pressure
Monitor

Hydraulic Pressure '

(50 to 15 000) psig

0.011 % of reading

Ametek T-150
Deadweight Tester
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Mg(l;l(l)ldp, Iz:gior
(30 to 10 764) 1x 1.1 % of reading
[lluminance (10 764 to 21 258) Ix 1.7 % of reading Standard Lamp
(21 258 to 32 300) Ix 2.1 % of reading
Thermodynamic
. Reference Standard,
Parameter/Equipment Range Expanded Uncertainty of Method, and/or
Measurement (+/-) .
Equipment
(-10to 15) °C
(10 to 75) %RH 0.5 %RH
(75 to 95) %RH 0.65 %RH
(15to 35)°C
Humidity — Source (10 to 95) %RH 0.5 %RH Humidity Generator
(35t0 70) °C
(10 to 50) %RH 0.5 %RH
(50 to 70) %RH 0.7 %RH
(70 to 95) %RH 0.85 %RH
o Vaisala HMI41/HMP46
Humidity — Measure ' (10t 30) °C Temp/Humidity
(10 to 90) %RH 1.3 %RH
) Indicator/Probe
(-100 to 0) °C 0.014 °C
Temberature - Source (0 to 150) °C 0.001 % of reading + 0.024 °C Metro;‘f’,%we“s’
P (150 to 420) °C 0.001 % of reading + 0.036 °C Hart Black ’Stack
(420 to 650) °C 0.001 % of reading + 0.078 °C
Metrology Furnace,
Thermocouple Measuring (600 to 1 000) °C 0.94 °C Hart 5650
System (1 000 to 1450) °C 2.9°C Type S Thermocouple
Probe, DMM
(-195t0 0) °C 0.012 °C SPRT
Temperature — Measure (0 to 420) °C 0.001 % of reading + 0.02 °C Hart Black ’S tack
(420 to 650) °C 0.001 % of reading + 0.028 °C
B 1 (600 to 1 000) °C 0.94 °C Hart 5630
Temperature — Measure (1000 to 1450) °C 29 °C Type S Thermocouple
) Probe, DMM
o NBPLN,,
SPRT{)PRgéI;TIa)ri(SJ;I:Eratlon _195 °C 3.4 mK SPRT,
Y P Superthermometer
. . -78 °C 3.2 mK Precision Bath,
SPRT/]I;R"{:/;{IEI;(;;IIllbranon 38 °C 2.9 mK SPRT,
Y P 0°C 2.9 mK Superthermometer
N\,
S=
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Thermodynamic
i Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range Measurement (+/-) Method, and/or
Equipment

SPRT/PRT/RTD Calibration

by Comparison 0.01 °C 1.5 mK Triple Point of Water Cell
100 °C 3.6 mK
o 156 °C 4.6 mK Precision Bath
SPRT/PRT/RTD Calibration o ) ’
by Comparison 231 OC 6 mK SPRT,
300 °C 5.8 mK Superthermometer
420 °C 8.4 mK
. . Precision Bath,
SPRT/ ERE/fgzriﬁbmmn (-100 to 420) °C 0.003 % of reading + 5.9 mK SPRT,
Y P Superthermometer
(-15t0 0) °C 0.8 °C
( 5(8 tg ?82)) SC 00'6750 é: Blackbody Sources
Infrared Temperature (100 to 120) °C 0 7 6 °C (flat plate)
Measuring Equipment (120 to 200) °C 0.95 °C x€:=( 8(261 1t2)1);n
(200 to 350) °C 1.6 °C K
(350 to 500) °C 2.1°C

Time and Frequency

Expanded Uncertainty of

Parameter/Equipment Range Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

Frequency — Source/Measure 10 MHz 5.9 mHz

Rubidium Frequency
Oscillator

(1to 10) kHz 0.64 nHz/Hz + 4.5 pHz
Frequency — Measure ' 10 kHz to 10 MHz 0.64 nHz/Hz + 5 uHz
(10 to 225) MHz 0.64 nHz/Hz

Agilent 53132A
Universal Counter,
Stanford Research FS725
Rubidium Frequency
Standard

Frequency — Source ' 1 Hz to 50 MHz 58 nHz/Hz

Agilent 33250A
Function/Arbitrary
Function Generator,
Stanford Research FS725
Rubidium Frequency
Standard

Period — Measure ' (1to 100) s 45 ps

Agilent 53132A
Universal Counter,
Stanford Research FS725
Rubidium Frequency
Standard
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Time and Frequency

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho.d, and/or
Equipment
Agilent 33250A
Function/Arbitrary
) | Function Generator,
Period — Source (1to 100) s 58 ns/s Stanford Research FS725
Rubidium Frequency
Standard
St?rpzzztrcsllles, Up to 599 s/mon 58 ms/day VlFtr)irgl%)r ;i?:roo
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 0.62 % of reading + 78 ns

(10 to 49) % Duty Cycle
10 us to 100 s 0.039 % of reading + 78 ns Fluke 5522A

50 % Duty (R Multiproduct Calibrator
10 ps to 100 s 0.001 6 % of reading + 78 ns

(51 to 90) % Duty Cycle
10 pusto 100 s 0.039 % of reading + 78 ns

(91 to 99) % Duty Cycle
10 ps to 100 s 0.62 % of reading + 78 ns

DIMENSIONAL MEASUREMENT

1 Dimensional

. Reference Standard,
. Expanded Uncertainty of
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
X-Axis
Upto 1in 210 pin
(1to3)in 370 pin Optical Comparator
Dimensional Measurement — (3to 6) in 480 pin utilized as Reference for
1D Y-Axis Length Measurement
Upto2in 360 pin Inspection.
(2to3)in 410 pin
(3to5)in 560 pin
N
_ é SN
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2 Dimensional

. Reference Standard,
. Expanded Uncertainty of
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
Optical Comparator
Dimensional Measurement — o o utilized as Reference for
2D Up to 180 08 Angle Measurement
Inspection.
. . Optical Comparator
Dimensional Measurement — Uptol o . mn utilized as Reference for
(1to3)in 450 pin .
2D . . Radius Measurement
(3to 6)in 590 pin .
Inspection.

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

Notes:

1.

2.

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.

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 stated uncertainty is the laboratory’s ability to source a fast rise pulse that is approximately 500 ps, 125 ps, and 25 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 DUT. The known source rise time is mathematically
removed from the total measured rise time measured on the DUT.

L =length in inches; DL = diagonal length in inches; " = arc-second.

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.

NBPLN, = Boiling Point of Liquid Nitrogen.

The Uncertainty for this measurand is a Unitless measure.

Mismatch due to the effect of device-under-test (DUT) and instruments is not included in the Scope CMC, but will be included in the Measurement Uncertainty (MU) on
the calibration certificate.

This scope is formatted as part of a single document including Certificate of Accreditation No. AC-2489.03.

N

Jason Stine, Vice President
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