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CALIBRATION

Valid to: October 31, 2022

Electrical — DC/Low Frequency

Certificate Number: AC-1969.13

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
Up to 220 mV 7.1 uVIV + 0.4 pv
220mV t0 2.2 V 4.1 PV + 0.7 pv
DC Voltage Source? ((2112 ttg 2121)) \\// 33”:\%++2fu‘</v Multifunction Calibrator
(22 to 220) V 4.4 UV/IV + 40 pVv
220V t0 1.1 kV 5.5 uV/V + 400 pv
1V 1.6 uV/V
1
DC ;Sé?g/eaffeirce 1.018V 1.6 pvIV DC Voltage Standard
10 V 1.2 pVIvV
(0.1 to 100) mV 13 PV/V + 03 PV
100 mV to 1V 11 pV/V + 0.3 pV
DC Voltage Measure! (1to10)V 8 UV/V + 0.5 pv Multimeter
(10 to 100) V 12 VIV + 30 pV
100 Vto 1 kV 10 pv/V + 0.1 mV
DC Voltage Measure! (1to 10) kV 7V High Voltggoeblé/leter with
Up to 220 pA 40 HA/A + 6 nA
220 nA to 2.2 mA 35 HA/A + 7 nA
DC Current Source? ((ZZéZt(t)oZZZ%)) rrr:],: 265 SAA//AA: 51 (7) Tﬁ Multiproduct Calibrator
220mAto 2.2 A 68 HA/A + 12 pA
(22t0 11) A 437 yA/A + 330 pA
(11t0 20) A 0.3% +0.002 A . .
DC High Current - Source® (20 to 100) A 0.3% +0.015 A M“J\t/'i?gogﬂrcrtegta'c'ngtor
(100 to 1 000) A 0.4 % + 0.05 A
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Electrical — DC/Low Frequency

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
(0.1to 100) nA 84 HA/A + 40 pA
(0.1to 1) pA 17 pA/A + 40 pA
(1to 10) pA 17 yA/A + 70 pA
1 (10 to 100) pA 17 pA/A + 0.6 NA .
DC Current Measure (0.1t0 1) MA 17 uAJA + 4 nA Multimeter
(1to 10) mA 17 pA/A + 40 nA
(10 to 100) mA 34 uA/A + 0.4 pA
(0.1to ) A 0.12 mA/A + 10 yA
DC High Current Measure® (1 to 300) A 0.2 MA/A Current Shunt monitored
with Multimeter
1
Filgggggrnii SC?DU{CEHZ ImHto10 H 0.31 mH/H Standard Inductors
1
Inductance Measure 100 mH to 10 H 0.45 mH/H RLC Digibridge

12 Hz to 10 kHz

12 Hz to 10 kHz

Resistance Source!

Upto 11 Q
(11t033)Q
(33 to 110) Q

(110 to 330) Q
330 Qto 1.1 kQ
(1.1t03.3) kQ
(3.3t0 11) kQ
(11 to 33) kQ
(33 to 110) kQ
(110 to 330) kQ
330 kQ to 1.1 MQ
(1.1 to 3.3) MQ
(3.3 to 11) MQ
(11 to 33) MQ
(33 to 110) MQ

0.11 mQ/Q + 8 mQ
0.11 mQ/Q + 15 mQ
82 uQ/Q + 1.4 mQ
80 nQ/Q + 15 mQ
82 pQ/Q + 2 mQ
82 uQ/Q + 60 mQ
82 pQ/Q+0.6 Q
82 pQ/Q+0.6 Q
93 uQ/Q+6Q
0.11 mQ/Q+6Q
0.13 mQ/Q +55Q
0.13 mQ/Q+55Q
0.53 mQ/Q + 550 Q
0.87 mQ/Q + 550 Q
4.7 mQ/Q +5.5kQ

Multiproduct Calibrator

(110 to 330) MQ 4.7 mQ/Q + 16.5 kQ
100 MQ to 1 GQ 1.2 mQ/Q
Resistance Source? (1to 10) GQ 1.3 mQ/Q Decade Resistance Box
(10 to 100) GQ 1.5 mQ/Q
0Q 50 uQ/Q
1.0Q 91 uQ/Q
. 1.9Q 91 nQ/Q
1
Res;?)t(aer:jcgosi(r)]?srce 10 Q 27 uQ/Q Multifunction Calibrator
19Q 27 uQ/Q
100 Q 11 pQ/Q
190 Q 11 nQ/Q
7 &2,
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Electrical — DC/Low Frequency

Expanded Uncertainty of

Reference Standard,

(10 to 100) MQ
100 MQ to 1 GQ

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
1 kQ 10 nQ/Q
1.9 kQ 10 pQ/Q
10 kQ 10 pQ/Q
19 kQ 10 nQ/Q
. . 100 kQ 14 pQ/Q
Res;?g:fg;?]gce 190 kQ 14 nQ/Q Multifunction Calibrator

1 MQ 20 pQ/Q
1.9 MQ 21 nQ/Q
10 MQ 40 nQ/Q
19 MQ 49 nQ/Q
100 MQ 109 puQ/Q

(0to 10) Q 7 nQ/Q + 30 pQ

(10 to 100) Q 5 uQ/Q + 0.3 mQ

100 Q to 1 kQ 3 nQ/Q+ 0.2 mQ

(1 to 10) kQ 3 uQ/Q +2 mQ

Resistance Measure! (10 to 100) kQ 4 pQ/Q + 20 mQ Multimeter
100 kQ to 1 MQ 13u/Q+1Q
(1 to 10) MQ 60 pY/Q + 50 Q

570 pQY/Q + 1 kQ
7 mQ/Q + 10 kQ

Capacitance Source!
at 1 kHz

490 pFto 1.1 nF
(1.1t0 3.3) nF
(3.3to 11) nF
(11to 33) nF
(33t0 110) nF

(110 to 330) nF

330 nFto 1.1 pF

(11 to3.3)uF
(3.3t0 11) pF
(11 to 33) uF
(33 to 110) pF
(110 to 330) uF

(0.001to 1) Q 64 mQ/Q
AC Resistance (1to10) Q 64 mQ/Q
Source and Measure? (10 to 100) Q 64 mQ/Q RLC Digibridge
100 Hz to 10 kHz 100 Q to 1 kQ 0.64 nQY/Q
(1 to 10) kQ 6.4 nQ/Q
(330 to 490) pF 45 mF/F + 0.01 nF

15 mF/F + 0.01 nF
8 mF/F + 0.01 nF
6 mF/F +0.01 nF
6 mF/F + 0.1 nF
6 mF/F + 0.1 nF
6 mF/F + 0.3 nF
6 mF/F + 1nF
6 mF/F + 3 nF
6 mF/F + 10 nF
4 mF/F + 30 nF
4.5 mF/F + 100 nF
6 mF/F + 300 nF

Multiproduct Calibrator

330 uFto 1.1 mF 11.3 mF/F + 300 nF
d :$:._l‘~\\“§%:’%
Version 005  Issued: June 30, 2020 www.anab.org A MA B JIZe-MRA
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Electrical — DC/Low Frequency

. Reference Standard,
: Expanded Uncertainty of
Parameter/Equipment Range Method, and/or
Measurement (+/-) Equipment
Capacitance Source!
Fixidle—)lomtS (1(130138011088;) )nEF 12 QSE Standard Capacitor Set
z
Type E
(-250 to -100) °C 0.70 °C
(-100 to -25) °C 0.23°C
(-25 to 350) °C 0.2°C
(350 to 650) °C 0.22 °C
(650 to 1 000) °C 0.3°C
TypeJ
(-210to -100) °C 0.4°C
(-100 to -30) °C 0.22 °C
(-30 to 150) °C 0.2°C
(150 to 760) °C 0.25°C
(760 to 1 200) °C 0.33°C
Type K
Electrical Stimulation (-200 to -100) °C 0.46 °C . .
of Thermocouple Indicators® (-100 to -25) °C 0.25°C Multiproduct Calibrator
(-25t0 120) °C 0.22 °C
(120 to 1 000) °C 0.4°C
(1000to 1372)°C 0.56 °C
Type S
(0 to 250) °C 0.75°C
(250 to 1 000) °C 0.53°C
(1000 to 1400) °C 0.52°C
(1400to 1767) °C 0.64 °C
Type T
(-250 to -150) °C 09°C
(-150to 0) °C 0.33°C
(0to 120) °C 0.22°C
(120 to 400) °C 0.2°C
Pt 385, 100 Q
(-200 to -80) °C 0.1°C
(-80to 0) °C 0.1°C
Electrical Calibration of RTD (0 to 100) °C 0.11°C . .
Indicators! (100 to 300) °C 0.16 °C Multiproduct Calibrator
(300 to 400) °C 0.17°C
(400 to 630) °C 0.21°C
(630 to 800) °C 0.35°C
Version 005 Issued: June 30, 2020 www.anab.org
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Electrical — DC/Low Frequency

Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

Pt 3926, 100 Q

(-200to 0) °C 0.1°C
(0to 100) °C 0.1°C
(100 to 400) °C 0.15°C
(400 to 630) °C 0.16 °C
Pt 3916, 100 Q
(-200 to -190) °C 0.4°C
(-190to 0) °C 0.1°C
(0 to 300) °C 0.11°C
(300 to 600) °C 0.13°C
(600 to 630) °C 0.33°C
Pt 385, 200 Q
(-200 to 100) °C 0.1°C
(100 to 260) °C 0.1°C
. I (260 to 600) °C 0.2°C
E'ec”'ca'lcg.“b;at"}” Of RTD | (600 t0 630) °C 0.22 °C Multiproduct Calibrator
naicators Pt 385, 500 Q
(-200 to 100) °C 0.1°C
(100 to 260) °C 0.1°C
(260 to 600) °C 0.15°C
(600 to 630) °C 0.15°C
Pt 385, 1 kQ
(-200to 0) °C 0.04 °C
(0 to 260) °C 0.1°C
(260 to 600) °C 0.1°C
(600 to 630) °C 0.35°C
PtNi 385, 100 Q
(-80 to 100) °C 0.11°C
(100 to 260) °C 0.2°C
Cu427,10Q
(-100 to 260) °C 0.45 °C
220 pV to 2.2 mv
(10 to 20) Hz 0.65 mV/V + 4 uv
(20 to 40) Hz 0.25 mV/V + 4 uv
40 Hz to 20 kHz 0.2 mV/IV + 4 pv
AC Voltage Source! (20 to 50) kHz 0.45 mV/V + 4 uv Multiproduct Calibrator
(50 to 100) kHz 1 mV/V +5 Vv
(100 to 300) kHz 1.5 mV/V + 10 pv
(300 to 500) kHz 2.2 mV/V + 20 pv
500 kHz to 1 MHz 4.5 mV/V + 20 uv
7! NS
Version 005 Issued: June 30, 2020 . . Hae=M A
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Electrical — DC/Low Frequency

Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

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

0.6 mV/V + 4 pv
0.25 mV/V + 4 pv
0.15mV/V + 4 pv
0.42 mVIV + 4 pv
1 mV/V +5puVv
1.5 mV/V + 10 pv
2.1 mV/V + 20 pv
4.5 mV/V + 20 pv

0.6 mV/V + 12 nv
0.23 mV/V + 7 pVv
0.15 mV/V + 7 uv
0.4mVIV + 7 pv
1 mVIV + 17 pv

(100 to 300) kHz 1.5 mV/V + 20 pv
(300 to 500) kHz 2.1 mV/IV + 25 pv
AC Voltage Source! 220 ‘?T?\C} I:é—lzz;ovl il R+ 45 1Y Multiproduct Calibrator
(10 to 20) Hz 0.55 mV/V + 40 pv
(20 to 40) Hz 0.2 mV/V + 15 pv
40 Hz to 20 kHz 0.16 mV/V + 8 nv
(20 to 50) kHz 0.15 mV/V + 10 pv
(50 to 100) kHz 0.3 mV/V + 30 v
(100 to 300) kHz 0.6 mV/V + 80 uv
(300 to 500) kHz 1.5mV/V + 0.2 mV
500 kHz to 1 MHz 28 mV/V +0.3mV
(22t022) V
(10 to 20) Hz 0.55 mV/V + 400 pv
(20 to 40) Hz 0.18 mV/V + 150 pv
40 Hz to 20 kHz 0.16 mV/V + 50 pVv
(20 to 50) kHz 0.25 mV/V + 100 pVv
(50 to 100) kHz 0.50 mV/V + 200 pVv
(100 to 300) kHz 1.5 mV/V + 0.6 mV
(300 to 500) kHz 48 mV/V +2mV
500 kHz to 1 MHz 12 mV/IV + 3.2 mV
@ &,
Version 005 Issued: June 30, 2020 . . Hae=M A
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Electrical — DC/Low Frequency

Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

AC Voltage Source!

(22 t0 220) V
(10 to 20) Hz
(20 to 40) Hz
40 Hz to 20 kHz
(20 to 50) kHz
(50 to 100) kHz
(100 to 300) kHz
(300 to 500) kHz
500 kHz to 1 MHz
(220to 1 100) V
(15 to 50) Hz
50 Hz to 1 kHz

0.55 mV/V +4 mV
0.2 mV/V +15mV
0.17 mV/V + 0.6 mV
0.25 mV/V +1 mV
0.51 mV/V + 2.5 mV
1.7 mV/V + 16 mV
6.7 mV/V + 40 mV
15 mV/V + 80 mV

0.51 mV/V + 16 mV
0.51 mV/V + 3.5 mV

Multiproduct Calibrator

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

0.46 mV/V +3 uv
0.35mV/V + 1.1 uV
0.45 mV/V + 1.1 pV
1.2 mV/V + 1.1 uV
6 mV/V + 1.1 pv
45 mV/V + 1.1 pV

0.25 mV/V + 40 pv
0.15 mV/V + 20 uv
0.2 mV/V +20 pv
0.5 mV/V +20 pv

Page 7 of 16

AC Voltage Measure! (50 to 100) kHz 1.2 mV/V +20 uV Multimeter
(100 to 300) kHz 3.6 mV/V + 100 uV
300 kHz to 1 MHz 12 mV/V + 100 pV
(1to 2) MHz 17 mV/V + 100 pV
100mVtolV
(1 to 40) Hz 0.2 mV/V + 400 pV
40 Hz to 1 kHz 0.2 mV/V + 200 uV
(1to 20) kHz 0.22 mV/V + 200 uV
(20 to 50) kHz 0.36 mV/V + 200 uvV
(50 to 100) kHz 1 mV/V +200 pV
(100 to 300) kHz 3.5mV/V+1mV
300 kHz to 1 MHz 12mVvV/IV+1mV
(1to 2) MHz 17mVIV + 1 mV
¢
Version 005  Issued: June 30, 2020 www.anab.org AM'AB 3 ,:i:j



http://anab.org/

g

ANAB

ANSI National Accreditation Board

Electrical — DC/Low Frequency

Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
(1to10) V
(1to 40) Hz 0.2mV/V + 4 mV
40 Hz to 1 kHz 0.2mVIV +2 mV
(1to 20) kHz 0.22 mVIV + 2 mV
(20 to 50) kHz 0.4 mV/V +2mV
(50 to 100) kHz 1 mV/IV +2mV
(100 to 300) kHz 4 mV/IV +10 mV
300 kHz to 1 MHz 16 mV/V + 10 mV
(1to 2) MHz 21 mV/V + 10 mV
(10 to 100) V
(1to 40) Hz 0.3mV/V +4mV
AC Voltage Measure! 40 Hz to 1 kHz 0.3 mV/V +2mV Multimeter
(1to 20) kHz 0.3mV/V +2mV
(20 to 50) kHz 0.45 mV/V + 2 mV
(50 to 100) kHz 1.5 mV/V + 2 mV
(100 to 300) kHz 5mV/V + 10 mV
300 kHz to 1 MHz 21 mV/V + 10 mV
(100 to 700) V
(1to 40) Hz 0.6 mV/V + 40 mV
40 Hz to 1 kHz 0.7 mV/V + 20 mV
(1 to 20) kHz 1 mV/V + 20 mV
(20 to 50) kHz 1.6 mV/V + 20 mV
(50 to 100) kHz 3.5 mV/V + 20 mV
AC High Voltage Measure! High Voltage Meter with
60 Hz (110 10) kv 13 mVIV Probe
Up to 220 pA
(10 to 20) Hz 0.74 mA/A + 16 nA
(20 to 40) Hz 0.39 mA/A + 10 nA
40 Hz to 1 kHz 0.19 mA/A + 8 nA
(1to5) kHz 0.70 mA/A + 12 nA
AC Current Source? 220 A(E;Otozlzor)nI;Hz & MA/A +65nA Multiproduct Calibrator
(10 to 20) Hz 0.74 mA/A + 40 nA
(20 to 40) Hz 0.39 mA/A + 35 nA
40 Hzto 1 kHz 0.19 mA/A + 35 nA
(1to5) kHz 0.67 mA/A +0.11 A
(5 to 10) kHz 2 mA/A + 0.65 HA
Version 005 Issued: June 30, 2020 www.anab.org
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Electrical — DC/Low Frequency

. Reference Standard,
. Expanded Uncertainty of
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
(2.2t0 22) mA
(10 to 20) Hz 0.74 mA/A + 0.4 pA
(20 to 40) Hz 0.39 mA/A + 0.35 A
40 Hz to 1 kHz 0.19 mA/A + 0.35 A
(1to 5) kHz 0.67 mA/A + 0.55 pA
(5to 10) kHz 2.0 mA/A +5 A
(22 to 220) mA
(10 to 20) Hz 0.74 mA/A + 4 pA
(20 to 40) Hz 0.39 mA/A + 3.5 A
40 Hz to 1 kHz 0.19 mA/A + 2.5 A . .
AC Current Source! (110 5) KHz 0.67 MAJA + 3.5 IA Multiproduct Calibrator
(5to 10) kHz 2.0 mA/A + 10 pA
220mAto 2.2 A
20 Hz to 1 kHz 0.74 mAJ/A + 35 pA
(1to5) kHz 0.87 mA/A + 80 pA
(5 to 10) kHz 11 mA/A + 0.16 mA
(22t011) A
(45 to 65) Hz 0.82 mA/A + 2 mA
(65 to 500) Hz 1.1 mA/A + 2 mA
500 to 1 kHz 3mA/A +2 mA
(1to 550) A Multiproduct Calibrator
60 Hz 7 mA/A + 0.09 A with Coil
Version 005 Issued: June 30, 2020 . . Hae=M A
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Electrical — DC/Low Frequency

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
(510 100) pA
(10 to 20) Hz 6.5 mMA/A + 0.03 A
(20 to 45) Hz 2.5 mA/A +0.03 A
(45 to 100) Hz 1 mA/A +0.03 pA
100 Hz to 1 kHz 1 mA/A +0.03 pA
100 pAto 1 mA
(10 to 20) Hz 6 mA/A + 0.2 pA
(20 to 45) Hz 2 mA/A + 0.2 A
(45 to 100) Hz 1 mA/A + 0.2 pA
AC Current Measure? 100 Hz 10 5 kigZ By VA +0.2 UA Multimeter
(1 to 10) mA
(10 to 20) Hz 6 MA/A + 2 HA
(20 to 45) Hz 2mA/A + 2 uA
(45 to 100) Hz 1 mA/A + 2 HA
100 Hz to 5 kHz 0.5 mA/A + 2 pA
(10 to 100) mA
(10 to 20) Hz 6.7 mA/A + 20 pA
(20 to 45) Hz 2.4 mA/A + 20 pA
(45 to 100) Hz 1 mA/A + 20 pA
100 Hz to 5 kHz 0.5 mA/A + 20 pA
100mAtol A
(10 to 20) Hz 5 mA/A + 0.2 mA
(20 to 45) Hz 2 mA/A +0.2 mA Multimeter
AC Current Measure! (4510 100) Hz 1 mA/A +0.2mA
(100 Hz to 5) kHz 1.4 mA/A + 0.2 mA
(1to 100) A Current Shunt
1 kHz 1.4 mA/A w/Multimeter
DC Power — Source! 0.1 Wto 11 kW 3 mW/wW Multi-Function Calibrator
1
AC PovggrgZSource 0.1Wto 12 kW 2.2 mWIW Power Energy Calibrator
Version 005 Issued: June 30, 2020 www.anab.org
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Electrical — DC/Low Frequency

. Reference Standard,
. Expanded Uncertainty of
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
Oscilloscopest!
Square Wave Signal
50 Qat 1 kHz 1mVt06.6V 2.6 mV/V + 40 pVv
1 MQ at 1 kHz 1mVto 130V 8 mV/V to 40 v
Pulse & Rise Time
051Vpp 10 MHz 0.4 ns
1Vp-p 1 MHz 0.4 ns Oscilloscope Calibrator,
Active Head & RF Power
Time Mark Output* 2nsto 20 ms (25 + 1000t) parts in 10° Sensor
Into 50 ohms 50msto5s 25 parts in 10°
Leveled Sine Flatness 50 kHz reference 4 % of reading + 0.3 nV
50 kHz to 100 MHz 4 % of reading + 0.3 nV
(100 to 600) MHz 7 % of reading + 0.3 nV
600 MHz to 2.2 GHz 9 % of reading + 0.3 nV
(2.2 to 50) GHz 10 % of reading

Electrical - RF/Microwave

Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

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

(20.0 to -30) dB
(-30 to -120) dB

0.25dB
0.59 dB

Measuring Receiver

RF Power Absolute Measure®
100 kHz to 50 GHz

(-70 to -30) dBm
(-30 to -20) dBm
(-20 to 0) dBm
(0.01 to 20) dBm

0.65dB
0.1dB
0.1dB

1.2 % of reading

Measuring Receiver with
Power Sensor

(-127 to 13) dBm
10 kHz to 1 GHz

1.2dB

RF Power Source! (-110 to 10) dBm Signal Generator
10 MHz to 2 GHz 1.2dB
(210 50.0) GHz 1.3dB

Version 005 Issued: June 30, 2020
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Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

Amplitude Modulation! —
Depth Accuracy Measure
150 kHz to 10 MHz
10 MHz to 3 GHz

10 MHz to 3 GHz

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

0.5 % Modulation

0.4 % Modulation

0.5 % Modulation

Measuring Receiver

(3t0 26.5) GHz Depth: (20 to 99) % 0.4 % Modulation
Rate: 50 Hz to 100 kHz

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

. <-
Harmonic Measurements® (= 8?3(;0H02.1t-2) (él(?), GHz 15dB Spectrum Analyzer
(0 to 100) dB
Harmonic Distortion? 20 Hz to 20 kHz 1.6 dB Audio Analyzer
(20 to 100) kHz 2.8dB

Frequency Modulation® —
Deviation Accuracy Measure

250 kHz to 10 MHz
10 MHz t0 6.6 GHz
(6.6 to 13.2) GHz

(13.2 t0 26.5) GHz

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

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

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

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

0.4 % Modulation
0.5 % Modulation
0.5 % Modulation

0.5 % Modulation

Measuring Receiver

Amplitude Modulation
Sourcel
10 kHz to 13.5 MHz

10 kHz to 13.5 MHz

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

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

0.2 % Depth

0.3 % Depth

AM/FM Test Source

Frequency Modulation
Sourcel
10 kHz to 432 MHz

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

0.4 % Modulation

AM/FM Test Source
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
Digital Modulation
Source and Measure!
EVM, Power Ramp Relative
Accuracy -0.11£0.60 dB 0.26 dB
Phase and Frequency Error:
Phase Error
Peak Phase Error
Frequency Error .(o(?fllitoo_lgé) )dB OéSO Signal Ge:\erelltor, Spectrum
Output RF Spectrum (0.001 to 10) Hz 5 Hz + tfa tfa = timn: 1erezruency
Relative RF Power analysis
Uncertainty:
Due to Modulation
Offsets<1.2 MHz (-30to 10) dB
Offsets>1.8MHz (1to15)° 0.26 dB
(3to 25)° 0.36 dB
Due to Switching (-30to 10) dB
(18 t0 30) ° 0.27 dB
Absolute RF Power Accuracy |(-30 to 10) dB
(18 to 30) ° 0.4 dB
(4.51t06.6) dB
10 MHz to 7 GHz 0.3dB
7 GHz to 13 GHz 0.32dB
13 GHz to 18 GHz 0.33dB
(14 to 16) dB
Excess Noise Ratio 10 MHz to 7 GHz 0.30dB Noise Sources
7 GHz to 13 GHz 0.32dB
13 GHz to 18 GHz 0.33dB
(12t017) dB
(0.01to 18) GHz 0.5dB
(18 to 26.5) GHz 0.7 dB
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PARAMETER (S11 - Reflection) Magnitude Uncertainty (lin)
REFERENCE STANDARD OR I . S .
EQUIPMENT Network Analyzer, Calibration Kit and Verification Kit
Measured Magnitude (+/- Linear)
Frequency Range
0.1 0.2 0.3 0.4 0.5 0.6 0.7 08 | 09 1
30 kHz to 300 kHz 0.02 0.02 0.02 0.03 0.03 | 0.035 0.04 0.05 | 0.05 | 0.07
300 kHz to 3 GHz 0.015 | 0.015 0.015 0.015 | 0.015 | 0.02 0.03 0.03 | 0.035 | 0.035
(3to 20) GHz 0.035 | 0.035 0.035 0.035 0.04 0.04 0.045 | 0.055 | 0.06 | 0.065
(20 to 50) GHz 0.061 | 0.065 0.07 0.07 0.073 | 0.04 0.090 0.1 0.15 | 0.15
PARAMETER (S11 - Reflection) Phase Uncertainty (deg)
REFERENCE STANDARD OR I . A .
EQUIPMENT Network Analyzer, Calibration Kit and Verification Kit
Measured Magnitude (+/- Degrees)
Frequency Range
0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
30 kz to 300 kHz 8 3.5 3.5 35 3.5 3.5 3.5 3.5
300 kHz to 3 GHz 7.5 2.5
(3 t0 20) GHz 20 10 5 5 4 4 4 4
(20 to 50) GHz 32 20 13 11 10 7.5 7.5 7.5 7.5 7.5
PARAMETER (S21 - Transmission) Magnitude Uncertainty (lin)
REFERENCE STANDARD OR I . e .
EQUIPMENT Network Analyzer, Calibration Kit and Verification Kit
Measured Magnitude (+/- Linear)
Frequency Range
0 3 6 10 20 30 40 50 60
30 kHz to 300 kHz 05 0.5 0.5 0.5 0.5 0.5 0.5 1 2
300 kHz to 3 GHz 0.15 0.15 0.15 0.15 0.2 0.3 0.3 0.4 0.7
(3 to 20) GHz 0.3 0.3 0.3 0.3 0.3 0.5 0.5 0.5 0.8
(20 to 50) GHz 0.4 0.5 0.5 0.5 0.5 1 1 1.5 1.5
Version 005  Issued: June 30, 2020 www.anab.org AMAB JIGC=MRA
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PARAMETER (S21 - Transmission) Magnitude Uncertainty (deg)
REFERENCE STANDARD OR _— . I .
EQUIPMENT Network Analyzer, Calibration Kit and Verification Kit

Frequency Range

Measured Magnitude (+/- Linear)

0 3 6 10 20 30 40 50 60
30 kHz to 300 kHz 3 3 3 3 3 3 35 55 7
300 kHz to 3 GHz 1 1 1 15 15 2 2 2.5 35
(3 t0 20) GHz 15 2 2 2 2 2 3 35 4
(20 to 50) GHz 5 5 55 5.8 5.8 6 6.5 7 75

Length — Dimensional Metrology

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
Calipers'? Up to 500 mm (0.24 +0.002L) pm Gage Blocks
Height Gages™? Up to 500 mm (0.13 + 0.002L) pm Gage Blocks
Indicators? Up to 100 mm (0.4 +0.000 2L) um Gage Blocks
Micrometers'-2 Up to 500 mm (2.5 + 0.000 3L) um Gage Blocks
Mass and Mass Related
Parameter/Equipment Range ey Lainty of Reﬁigmgg S;ig;joe:rd,
quip g Measurement (+/-) ]
Equipment
(-15 to 200) psi 0.1 psi
Pressure? (200 to 1 000) psi 0.06 psi Pressure Calibrator
(1000 to 10 000) psi 20 psi
1mgto 100 g 0.29 mg
1 (100 to 500) g 0.63 mg .
Scales and Balances 500 g to 10 kg 36 Standard Weights
(10 to 150) kg 12 g

Torque Tools?

(0.01 to 10) N-m
(60 to 600) Ibf-ft

0.53 % of reading

0.5 % of reading

Torque Calibrator

Photometry and Radiometry

Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

Optical Wavelength Measure?

(700 to 1 650) nm

0.007 nm

Wavelength Meter

Version 005 Issued: June 30, 2020
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Photometry and Radiometry

Reference Standard,
Method, and/or
Equipment

Expanded Uncertainty of

Parameter/Equipment Range Measurement (+/-)

Optical Power! Measure

850 nm (-6 to -60) dB 3.5 % of reading + 0.01 dB :
1310 nm (-110 to 10) dB 3.5 % of reading + 0.01 dB Optical Test System
1550 nm (-110to 10) dB 3.8 % of reading + 0.01 dB

Thermodynamic

Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range X Y Method, and/or
Measurement (+/-) )
Equipment
- 0 0
Temperature? ((01 ?g ;;g))og 0(5004630(23 Standard Thermometer
Relative Humidity* (10 to 95) % RH 2.5%RH Hygrometer

Time and Frequency

Expanded Uncertainty of Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho_d, and/or
Equipment
Frequency Source! 0.1 Hz to 50 GHz 6 x 10 Hz/Hz GPS Receiver, Signal
Generator
Frequency Measure! 11 .
Fixed Point 10 MHz 6 x 10 Hz/Hz GPS Receiver
Erequency Measure: 0.1 Hzto 3 GHz 7 x 101 Hz/Hz GPS, Frequency Receiver
quency 10 Hz to 46 GHz 7 x 109 Hz/Hz and Counter
Photo Tachometer? (0 to 100 000) rpm 0.8 rpm Generator with LED

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.

2. L =lengthin inches.
3. This scope is formatted as part of a single document including Certificate of Accreditation No. AC-1969.13.

RS

F._ Douglas Leonard Jr, VB, PILR SBU
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