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Certificate of Accreditation

International Accreditation Japan (IAJapan) hereby accredits the following
conformity assessment body as a calibration laboratory of Japan Calibration
Service System.

Accreditation Identification: JCSS 0100 Calibration

Name of Conformity Assessment Body: Service Center, Keysight Technologies Japan K.K.
Name of Legal Entity: Keysight Technologies Japan K.K.

Location of Conformity Assessment Body: 9-1Takakura-machi, Hachioji-shi, Tokyo 192-8550, JAPAN

Scope of Accreditation: Time & Frequency & Rotational speed,
Electricity(Direct Current & Low Frequency),
Electricity(High Frequency) & Electromagnetic Fields
(as the following pages)

Accreditation Requirement: ISO/IEC 17025:2017*

* The relevant accreditation requirements described in the Accreditation
Scheme Document for JCSS are also applied.

Effective Date of Accreditation: 2023-12-11
Expiry Date of Accreditation: 2027-12-10
Date of Initial Accreditation: 2001-10-23

P

SAITO Kazunori
Chief Executive, International Accreditation Japan (IAJapan)
National Institute of Technology and Evaluation

- International Accreditation Japan (IAJapan) is a laboratory accreditation body which has signed MRAs of ILAC (International Laboratory
Accreditation Cooperation) and APAC (Asia Pacific Accreditation Cooperation).

- MRA requirements are, in addition to relevant international standards and guides, requirements for participation in proficiency testing
programs, surveillance and reassessment, and the policy for the traceability of measurement for MRA purpose.

- This laboratory fulfills ISO/IEC 17025:2017 General requirements for the competence of testing and calibration laboratories. This
accreditation means this laboratory meets both the technical competence requirements and management system requirements that are
necessary for it to consistently deliver technically valid test results and calibrations (refer to joint ISO-ILAC-IAF Communiqué dated April
2017).

- The latest accreditation information is publicly available on IAJapan Website as an accreditation certificate.



Attachment

General Field of Calibration: Time & Frequency & Rotational speed
Date of Initial Accreditation of the Field: 2009-03-31

Laboratory’s permanent facility/On-site Calibration: Laboratory’s permanent facility

Calibration and Measurement Capabilities

Calibration Procedures# and Expanded Uncertainty
Type of Instruments/Materials Range (Level of Confidence
to be calibrated Approximately 95 %)

Frequency Standard 1 MHz, 5 MHz, 10 MHz 1.6x107'2

From 100 Hz less than 200 kHz 2.9x1071°

From 200 kHz up to 12.4 GHz 1.3x10°10

Frequency Generator

More than 12.4 GHz up to 26.5 GHz 9.8x10!"

Time & Frequency Counter, efc. More than 26.5 GHz up to 46 GHz 5.8x10°!

From 100 Hz less than 200 kHz 2.9x1071°

From 200 kHz up to 12.4 GHz 1.3x1010

Frequency Counter
More than 12.4 GHz up to 26.5 GHz 9.8x10!
More than 26.5 GHz up to 46 GHz 5.8x10°!

#All Calibration Procedures are in-house procedures developed by this laboratory.
*The values in the CMC column exclude sources of uncertainty attributed to a unit under test.
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General Field of Calibration: Electricity (Direct Current & Low Frequency)

Date of Initial Accreditation of the Field: 2001-10-23

Laboratory’s permanent facility/On-site Calibration: Laboratory’s permanent facility
Calibration and Measurement Capabilities

Attachment

Calibration Procedures# and Expanded Uncertainty
Type of Instruments Range (Level of Confidence
/Materials to be calibrated Approximately 95 %)
10Q 5.0 uQ/Q
100 Q 3.9 uQ/Q
1 kQ 2.2 nQy/Q)
10 kQ 2.3 uyQ
100 kQ 2.9 uQ/Q
1 MQ 6.0 nQ/Q
10 MQ 18 uYy/Q
DC Resistor More than 0 Qup to 12 Q 18 pQ/QX R+68 puQ
More than 12 Q less than 100 QQ 15 p/Q X R+0.68 mQ
More than 100 Q up to 1.2 kQQ 13 p/Q X R+0.68 mQ
More than 1.2 kQ up to 12 kQ 13 pQ/Q X R+6.8 mQ
More than 12 kQ up to 120 kQ 13 pQ/Q X R+0.068 Q
More than 120 kQ up to 1.2 MQ 18 UQ/QXR+23Q
More than 1.2 MQ up tol12 MQ 53 uYQXR+104 Q
Direct Current & More than 12 MQ up to 120 MQ 0.50 mQY/QXR+32kQ
Low Frequency More than 120 MQ up to 1.2 GQ 5.0 mQ/Q X R+226 kQ
Measuring Equipment, 100 4.6 uQY/Q
ete. 100 Q 41 10
1 kQ 2.3 uQ/Q
10 kQ 2.2 nQy/Q)
100 kQ 2.6 uQY/Q
1 MQ 5.7 uQ/Q
10 MQ 17 uY/Q
DC Resistance More than 0 Qup to 12 Q 18 pQ/QX R+68 uQ
Measuring Equipment |  More than 12 Q less than 100 Q 15 uY/Q X R+0.68 mQ
More than 100 Q up to 1.2 kQQ 13 p/Q X R+0.68 mQ
More than 1.2 kQ up to 12 kQ 13 pQ/Q X R+6.8 mQ
More than 12 kQ up to 120 kQ 13 pQ/Q X R+0.068 Q
More than 120 kQ up to1.2 MQ 18 UQ/QXR+23Q
More than 1.2 MQ up to 12 MQ 53 pYQXR+104 Q
More than 12 MQ up to120 MQ 0.50 mQY/QXR+32kQ
More than 120 MQ up to 1.2 GQ 5.0 mQ/QXR+226 kQ

#All Calibration Procedures are in-house procedures developed by this laboratory.
[Note]R: Resistance [Q], V': Voltage[V], I: Current[A]
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Attachment

Direct Current &

Low Frequency
Measuring Equipment,
etc.

DC voltage Source

Calibration Procedures# and Expanded Uncertainty
Type of Instruments Range (Level of Confidence
/Materials to be calibrated Approximately 95 %)

01V 3.5 uv/ivV

1.0V 2.1 uv/iv

10V 0.82 uv/v

100V 22 uV/ivV

1000 V 3.8 uv/iv

More than 0 V less than 0.1 V

7.1 uV/VXV+0.36 uv

More than 0.1 Vupto 1.2V

6.1 uV/Vxr+0.36 pv

More than 1.2 Vupto 12V

6.1 pV/Vxr+0.80 pv

More than 12 Vup to 120 V

8.1 uV/VxV+36 uv

More than 120 V up to 1050 V

{8.1uV/V + 12 pv/v

DC voltage
Measuring Equipment

2
X(lOOOV) }XV+0.13mV
More than 1050 V up to 3000 V 46 uV/V
01V 3.8 uv/vV
1.0V 22 uV/ivV
10V 0.96 uvV/vV
100V 2.0 uV/vV
1000 V 3.7 uV/V

More than 0 V less than 0.1 V

7.1 uV/VxV+0.36 pv

More than 0.1 Vupto 1.2V

6.1 uV/VxV+0.36 v

More than 1.2 Vupto 12V

6.1 uV/VxV+0.80 vV

More than 12 V up to 120 V

8.1 uV/VxV+36 puV

More than 120 V up to 1050 V

{8.1uV/V + 12 pV/V

V 2
x (1000 v) } xV

More than 1050 V up to 3000 V

46 LV/V

#All Calibration Procedures are in-house procedures developed by this laboratory.
[Note]R: Resistance [Q],V: Voltage[V], I: Current[A]
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Attachment

Calibration Procedures# and Expanded Uncertainty
Type of Instruments Range (Level of Confidence
/Materials to be calibrated Approximately 95 %)
10 pA 0.085 %
100 pA 0.068 %
1 nA 0.022 %
10 nA 0.014 %
100 nA 63 pA/A
1 pA 73 pA/A
10 pA 18 LA/A
100 pA 7.2 uA/A
1 mA 7.1 pA/A
10 mA 7.4 pA/A
100 mA 13 pA/A
Direct Current Source 1A 39 pA/A
More than 0 A up to 120 pA 25 pnA/AXI+0.95 nA
More than 120 pA up to 1.2 mA 25 uA/AXI+6.5 nA
More than 1.2 mA up to 12 mA 25 pA/AXI+65 nA
More than 12 mA up to 120 mA 40 pA/AXI+0.65 pA
More than 120 mA up to 1.0 A 115 pA/AXT+12 pA
More than 1.0 A less than 2 A 52 uA/A
From 2 A less than 3 A 37 uA/A
From 3 A less than 5 A 32 uA/A
From 5 A less than 10 A 29 uA/A
Direct Current & From 10 Aupto 15 A 28 LA/A
Low Frequency More than 15 A up to 20 A 30 tA/A
Measuring Equipment, 10 pA 0.084 %
etc. 100 pA 0.068 %
1 nA 0.021 %
10 nA 0.013 %
100 nA 42 uA/A
1 pA 25 uA/A
10 pA 20 uA/A
100 pA 7.4 pA/A
1 mA 7.2 pA/A
10 mA 7.4 pA/A
100 mA 16 pA/A
Dir@ct Currf:nt 1A 42 nA/A
Measuring Equipment More than 0 A uo to 120 pA 25 A/AXI+0.95 nA
More than 120 pA up to 1.2 mA 25 uA/AXI+6.5 nA
More than 1.2 mA up to 12 mA 25 pA/AXI+65 nA
More than 12 mA up to 120 mA 40 pA/AXI+0.65 pA
More than 120 mA up to 1.0 A 115 pA/AXT+12 pA
More than 1.0 A less than 2 A 52 uA/A
From 2 A less than 3 A 37 uA/A
From 3 A less than 5 A 32 uA/A
From 5 A less than 10 A 29 uA/A
From 10 Aupto 15 A 30 nA/A
More than 15 A up to 20 A 34 uA/A

#All Calibration Procedures are in-house procedures developed by this laboratory.
[Note]R: Resistance [Q], V: Voltage[V], I: Current[A]
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Attachment

More than 120 mV

Calibration Procedures# and Expanded Uncertainty
Type of Instruments Range (Level of Confidence
/Materials to be calibrated Approximately 95 %)
10 mV 1 kHz 96 uV/vV
01V 1 kHz 38 uv/v
1.0V 1 kHz 38 uv/v
10V 20 Hz 49 uv/v
10V 1 kHz 35 uv/v
10V 20 kHz 59 uv/v
10V 100 kHz 71 uv/v
10V 1 MHz 0.030 %
100V 1 kHz 47 uwV/vV
700 V 1 kHz 69 uv/v
From 1 Hz less than 40 Hz 0.30 mV/VxV4+3.0 uV
From 40 Hzup to 1 kHz 0.20 mV/VxV+1.1 uv
More than 1 kHzup to 20kHz | 0.30 mV/VxV+1.1 uV
From 1.2 mV More than 20 kHz up to 50 kHz 1.0 mV/VxV+1.1 uv
up to 12 mV More than 50 kHz up to 100 kHz | 1.0 mV/VxV+5.0 uvV
More than 100 kHzup to 1 MHz | 12 mV/VxV+5.0 uV
More than 1 MHz up to 4 MHz 70 mV/VxV+7.0 uV
More than4 MHzup to § MHz | 200 mV/VxV+8.0 uv
From 1 Hz less than 40 Hz 72 WV/VxV+4.0 uwv
From 40 Hz up to 1 kHz 72 WV/VxV=+2.0 uv
More than 1 kHzupto20kHz | 0.14 mV/VxV+2.0 uV
More than 20 kHzup to S0kHz | 0.30 mV/VxV4+2.0 uVv
Direct Current & More than 12 mV More than 50 kHz up to 100 kHz | 0.80 mV/VxV+2.0 uV
Lovxf Freque'ncy AC up to 120 mV More than 100 kHzup to 300 kHz | 3.0 mV/VxV4+10 uV
Measuring Equipment, | Voltage Source More than 300 kHz up to 1 MHz 10 mV/VxV+10 uv
ete. More than 1 MHz up to 2 MHz 15 mV/VxV+10 uv
More than 2 MHz up to 4 MHz | 40 mV/VxV+0.070 mV
More than 4 MHz up to 8 MHz | 40 mV/VxV+0.080 mV
More than 8 MHz up to 10 MHz | 150 mV/VxV+0.10 mV
From 1 Hz less than 40 Hz 72 uwV/VxV+40 uv
From 40 Hzup to 1 kHz 72 WV/VxV=+20 uwv
More than 1 kHzup to 20kHz | 0.14 mV/VxV/+20 uV
More than 20 kHz up to 50 kHz | 0.30 mV/VxV+20 uV
More than 50 kHz up to 100 kHz | 0.80 mV/VxV=+20 uV

More than 100 kHz up to 300 kHz

3.0 mV/VxV+0.10 mV

upto 1.2V
More than 300 kHzup to 1 MHz | 10 mV/VxV+0.10 mV
More than | MHzup to2 MHz | 15 mV/Vx})4+0.10 mV
More than 2 MHzup to4 MHz | 40 mV/VxV+0.70 mV
More than4 MHzup to 8 MHz | 40 mV/VxV+0.80 mV
More than 8 MHz up to 10 MHz | 150 mV/VxV+1.0 mV
From 10 Hz up to 100 kHz 0.16 %
More than 100 kHz up to 500 kHz 0.21 %
More than 500 kHz up to 1 MHz 0.25 %
From 200 mV More than 1 MHz up to 2 MHz 0.32%
upto 1.5V More than 2 MHz up to 3 MHz 0.37 %
More than 3 MHz up to 4 MHz 0.42 %
More than 4 MHz up to 5 MHz 0.46 %
More than 5 MHz less than 10 MHz 0.64 %

#All Calibration Procedures are in-house procedures developed by this laboratory.
[Note]R: Resistance [Q],V: Voltage[V], I: Current[A]
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Attachment

etc.

Direct Current &
Low Frequency AC
Measuring Equipment,| Voltage Source

More than 1.2V
upto 12V

Calibration Procedures# and Expanded Uncertainty
Type of Instruments Range (Level of Confidence
/Materials to be calibrated Approximately 95 %)
From 10 Hz up to 100 kHz 0.20 %
More than 100 kHz up to 500 kHz 0.24 %
More than 500 kHz up to 1 MHz 0.28 %
More than 1.5V | Morethan 1 MHz up to 2 MHz 0.34%
upto4.5V More than 2 MHz up to 3 MHz 0.39%
More than 3 MHz up to 4 MHz 0.44 %
More than 4 MHz up to 5 MHz 0.47 %
More than 5 MHz less than 10 MHz 0.66 %
From 1 Hz less than 40 Hz 72 uV/VxV=+0.40 mV
From 40 Hz up to 1 kHz 72 uV/VxV=+0.20 mV
More than 1 kHzup to 20 kHz | 0.14 mV/VxV/=40.20 mV
More than 20 kHz up to 50 kHz | 0.30 mV/VxV+0.20 mV
More than 50 kHz up to 100 kHz | 0.80 mV/VxV=0.20 mV

More than 100 kHz up to 300 kHz

3.0 mV/VxV+1.0 mV

More than 300 kHz up to 1 MHz

10 mV/VxV+1.0 mV

More than 1 MHz up to 2 MHz

15 mV/VxV+1.0 mV

More than 2 MHz up to 4 MHz 40 mV/VxV+7.0 mV
More than 4 MHz up to 8 MHz 40 mV/VxV+8.0 mV
More than 8 MHz up to 10 MHz | 150 mV/VxV+10 mV
From 1 Hz less than 40 Hz 0.20 mV/VxV=+4.0 mV
From 40 Hz up to 1 kHz 0.20 mV/VxV+2.0 mV
More than 1 kHzup to 20kHz | 0.20 mV/VxV+2.0 mV
Ml‘l’;ighf‘gol\zfv More than 20 kHz up to S0 kHz | 0.35 mV/VxV+2.0 mV
More than 50 kHz up to 100 kHz | 1.2 mV/VxV/=42.0 mV
More than 100 kHz up to 300 kHz | 4.0 mV/VxV+10 mV
More than 300 kHzup to 1 MHz | 15 mV/VxV+10 mV
From 1 Hz less than 40 Hz 0.40 mV/VxV+40 mV
From 40 Hz up to 1 kHz 0.40 mV/VxV=+20 mV
More than 120V [0 o 1 Kz up to 20 Kz | 0.60 mV/VxP-+20 mV
up to 700 V
More than 20 kHz up to 50 kHz 1.2 mV/VxV+20 mV
More than 50 kHzup to 100 kHz | 3.0 mV/VxV+20 mV

#All Calibration Procedures are in-house procedures developed by this laboratory.
[Note]R: Resistance [Q],V: Voltage[ V], I: Current[A]
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Attachment

etc.

Calibration Procedures# and Expanded Uncertainty
Type of Instruments Range (Level of Confidence
/Materials to be calibrated Approximately 95 %)
10 mV 1 kHz 0.010 %
01V 1 kHz 40 uV/vV
1.0V 1 kHz 39 uv/v
v 20 Hz 50 uv/v
10V 1 kHz 35uv/iv
10V 20 kHz 63 uv/v
1oV 100 kHz 75 uv/vV
10V 1 MHz 0.030 %
100V 1 kHz 44 uWV/vV
700 V 1 kHz 72 uV/V
From 1 Hz less than 40 Hz 0.30 mV/VxV=+3.0 uvV
From 40 Hz up to 1 kHz 020 mV/VxV+1.1 uV
More than 1 kHzupto 20kHz | 0.30 mV/VxV+1.1 uv
From 1.2 mV More than 20 kHz up to 50 kHz 1.0 mV/VxV+1.1 uv
up to 12 mV More than 50 kHz up to 100 kHz | 1.0 mV/VxV+5.0 uV

Direct Current & AC Voltage

Low Frequency .
Measuring Equipment. Megsunng
| Equipment

More than 120 mV
upto 1.2V

More than 100 kHzupto 1 MHz | 12 mV/VxV+5.0 uV
More than 1 MHz up to 4 MHz 70 mV/VxV+7.0 uv
More than4 MHz up to 8 MHz | 200 mV/VxV+8.0 uV

From 1 Hz less than 40 Hz 72 uwV/VxV+4.0 uwV

From 40 Hzup to 1 kHz 72 uwV/VxV+2.0 uvV

More than 1 kHzupto 20kHz | 0.14 mV/VxV+2.0 uv

More than 20 kHzup to S0 kHz | 0.30 mV/VxV=+2.0 uVv

More than 50 kHz up to 100 kHz | 0.80 mV/VxV=+2.0 uV

MS;et;hgol r2n $V More than 100 kHz up 0 300 kHz | 3.0 mV/VxV+10 uV

More than 300 kHz up to 1 MHz 10 mV/VXV+10 uv
More than 1 MHz up to 2 MHz 15 mV/VxV+10 uv
More than 2 MHz up to 4 MHz | 40 mV/Vx}4+0.070 mV
More than 4 MHz up to 8 MHz | 40 mV/Vx}+0.080 mV

More than 8 MHz up to 10 MHz | 150 mV/VxV=+0.10 mV

From 1 Hz less than 40 Hz 72 uV/VxV+40 uv

From 40 Hz up to 1 kHz 72 uV/VxV=+20 uv
More than 1 kHzupto20kHz | 0.14 mV/VxV+20 uV
More than 20 kHz up to 50 kHz | 0.30 mV/Vx}V4+20 uv
More than 50 kHz up to 100 kHz | 0.80 mV/VXV+20 uV

More than 100 kHz up to 300 kHz

3.0 mV/VxV+0.10 mV

More than 300 kHz up to 1 MHz

10 mV/Vx¥+0.10 mV

More than 1 MHz up to 2 MHz

15 mV/VxV=+0.10 mV

More than 2 MHz up to 4 MHz

40 mV/VxV=+0.70 mV

More than 4 MHz up to 8 MHz

40 mV/Vx¥V+0.80 mV

More than 8§ MHz up to 10 MHz

150 mV/VxV+1.0 mV

#All Calibration Procedures are in-house procedures developed by this laboratory.
[Note]R : Resistance [Q],V: Voltage[V], I: Current[A]

2023/12/11 JCSS0100 7/39




Attachment

Calibration Procedures# and Expanded Uncertainty
Type of Instruments Range (Level of Confidence
/Materials to be calibrated Approximately 95 %)
From 10 Hz up to 100 kHz 0.14 %
More than 100 kHz up to 500 kHz 0.19 %
More than 500 kHz up to 1 MHz 0.23 %
From 200 mV More than 1 MHz up to 2 MHz 0.30 %
upto 1.5V More than 2 MHz up to 3 MHz 0.35 %
More than 3 MHz up to 4 MHz 0.40 %
More than 4 MHz up to 5 MHz 0.44 %
More than 5 MHz less than 10 MHz 0.62 %
From 10 Hz up to 100 kHz 0.058 %
More than 100 kHz up to 500 kHz 0.14 %
More than 500 kHz up to 1 MHz 0.19 %
More than 1 MHz up to 2 MHz 0.26 %
223.6mV More than 2 MHz up to 3 MHz 0.32 %
More than 3 MHz up to 4 MHz 0.37 %
More than 4 MHz up to 5 MHz 0.41 %
More than 5 MHz less than 10 MHz 0.58 %
From 10 Hz up to 100 kHz 0.18 %
More than 100 kHz up to 500 kHz 0.22 %
More than 500 kHz up to 1 MHz 0.26 %
More than 1.5V | More than 1 MHz up to 2 MHz 0.32%
upto 4.5V More than 2 MHz up to 3 MHz 0.37 %
More than 3 MHz up to 4 MHz 0.42 %
Direct Current & AC Voltage More than 4 MHz up to 5 MHz 0.45 %
Meellé?lzrg%lc:llfir;zen ¢ Megsuring More than 5 MHz less than 10 MHZ7 0.64 %
etc. ’|  Equipment From 1 Hz less than 40 Hz 72 uV/VxV=+0.40 mV
From 40 Hzup to 1 kHz 72 uV/Vx¥V=+0.20 mV
More than 1 kHzup to 20 kHz |0.14 mV/Vx}/4+0.20 mV
More than 20 kHz up to 50 kHz |0.30 mV/VxV+0.20 mV
More than 50 kHz up to 100 kHz |{0.80 mV/VxV+0.20 mV
M‘E; Egale\'lz V' 'More than 100 kHz up to 300 kHz | 3.0 mV/VxV+ 1.0 mV
More than 300 kHzup to 1 MHz | 10 mV/VxV+1.0 mV
More than 1 MHz up to 2 MHz 15 mV/VxV+1.0 mV
More than2 MHzup to4 MHz | 40 mV/VxV+7.0 mV
More than4 MHzup to 8 MHz | 40 mV/VxV+8.0 mV
More than 8 MHz up to 10 MHz | 150 mV/VxV+10 mV
From 1 Hz less than 40 Hz 0.20 mV/VxV+4.0 mV
From 40 Hz up to 1 kHz 0.20 mV/VxV+2.0 mV
More than 1 kHzupto 20kHz | 0.20 mV/VxV+2.0 mV
M?f; :gﬁg&v More than 20 kHz up to 50 KHz | 0.35 mV/VxF/+2.0 mV
More than 50 kHz up to 100 kHz | 1.2 mV/Vx}/4+2.0 mV
More than 100 kHz up to 300 kHz | 4.0 mV/VxV+10 mV
More than 300 kHzup to | MHz | 15 mV/VxV+10 mV
From 1 Hz less than 40 Hz 0.40 mV/VxV+40 mV
From 40 Hz up to 1 kHz 0.40 mV/VxV+20 mV
M‘:lr; :(1)1%(1)2\(]) V' [ More than | kHz up t0 20 kHz | 0.60 mV/Vx/+20 mV
More than 20 kHzup to S0kHz | 1.2 mV/Vx}/+20 mV
More than 50 kHz up to 100 kHz | 3.0 mV/VxV+20 mV

#All Calibration Procedures are in-house procedures developed by this laboratory.
[Note]R: Resistance[Q], V': Voltage[ V], I: Current[A]
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Attachment

Calibration Procedures# and Expanded Uncertainty
Type of Instruments Range (Level of Confidence
/Materials to be calibrated Approximately 95 %)
100 pA 1 kHz 0.012 %
1 mA 1 kHz 0.011 %
10 mA 1 kHz 0.011 %
100 mA 1 kHz 0.011 %
1A 1 kHz 0.014 %
From 10 Hz less than 20 Hz 4.0 mA/AxI+30 nA
uir;“i (?oqu From 20 Hzless than 45 Hz | 1.5 mA/AXI+30 nA
From 45 Hzup to 1 kHz 0.61 mA/Ax/+30 nA

From 10 Hz less than 20 Hz 4.0 mA/Ax[40.20 pA
More than 100 pA From 20 Hz less than 45 Hz 1.5 mA/Ax/+0.20 pA

upto 1.2 mA From 45 Hz less than 100 Hz 0.61 mA/AxI40.20 uA

Alternating From 100 Hz up to 5 kHz 0.31 mA/Ax/+0.20 pA
Current Source From 10 Hz less than 20 Hz 4.0 mA/AxI+2.0 uA
More than 1.2 mA From 20 Hz less than 45 Hz 1.5 mA/Ax[+2.0 uA

up to 12 mA From 45 Hz less than 100 Hz 0.61 mA/AxI+2.0 pA

From 100 Hz up to 5 kHz 0.31 mA/Ax]+2.0 pA
From 10 Hz less than 20 Hz 4.0 mA/AxI+20 uA
More than 12 mA From 20 Hz less than 45 Hz 1.5 mA/AxI+20 pA

up to 120 mA From 45 Hz less than 100 Hz 0.61 mA/AxI+20 uA

From 100 Hz up to 5 kHz 0.31 mA/Ax]+20 pA

From 10 Hz less than 20 Hz 4.0 mA/AxI+0.20 mA
More than 120 mA From 20 Hz less than 45 Hz 1.6 mA/AxI+0.20 mA

Direct Current & upto 1.05 A From 45 Hz up to 100 Hz 0.81 mA/Ax/+0.20 mA
Low Frequency More than 100 Hz up to 5 kHz 1.0 mA/AxI+0.20 mA
Measuring Equipment, 100 LA 1 kHz 0.013 %
ete. 1 mA 1 kHz 0.012 %
10 mA 1 kHz 0.012 %
100 mA 1 kHz 0.012 %
1A 1 kHz 0.016 %
From 10 Hz less than 20 Hz 4.0 mA/Ax[+30 nA
f;‘;gl 1% g’: | From20Hslessthan45Hz | 1.5 mA/AXI+300A
From 45 Hzup to 1 kHz 0.61 mA/Ax/+30 nA

From 10 Hz less than 20 Hz 4.0 mA/Ax[40.20 pA
More than 100 pA From 20 Hz less than 45 Hz 1.5 mA/Ax/+0.20 pA

Alternating up to 1.2 mA From 45 Hz less than 100 Hz 0.61 mA/Ax/+0.20 pA
Current From 100 Hz up to 5 kHz 0.31 mA/Ax[40.20 pA
Measuring From 10 Hz less than 20 Hz 4.0 mA/AxI+2.0 uA
Equipment | \fore than 1.2 mA | From 20 Hz less than 45 Hz 1.5 mA/Ax[+2.0 pA
up to 12 mA From 45 Hz less than 100 Hz 0.61 mA/AxI+2.0 pA
From 100 Hz up to 5 kHz 0.31 mA/Ax]+2.0 pA
From 10 Hz less than 20 Hz 4.0 mA/AxI+20 uA
More than 12 mA From 20 Hz less than 45 Hz 1.5 mA/AxI+20 pA
up to 120 mA From 45 Hz less than 100 Hz 0.61 mA/AxI+20 uA
From 100 Hz up to 5 kHz 0.31 mA/AxI4+20 uA

From 10 Hz less than 20 Hz 4.0 mA/Ax[+0.20 mA
More than 120 mA From 20 Hz less than 45 Hz 1.6 mA/AX[+0.20 mA

upto .05 A From 45 Hz up to 100 Hz 0.81 mA/Ax/+0.20 mA
More than 100 Hz up to 5 kHz 1.0 mA/AX/40.20 mA

#All Calibration Procedures are in-house procedures developed by this laboratory.
[Note]R: Resistance[Q], V: Voltage[ V], I: Current[A]
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Attachment

Calibration Procedures# and Expanded Uncertainty
Type of Instruments Range (Level of Confidence
/Materials to be calibrated Approximately 95 %)
Capacitance 0.062 %
1 kHz
D factor: 0.00048
1 pF -
Capacitance: 0.022 %
1 MHz
D factor: 0.000034
Capacitance: 0.018 %
1 kHz
D factor: 0.000059
Capacitance: (-0.0040x/ +0.062) %
10 pF More than 1 kHz less than 1 MHz
D factor: -0.000027x/1 + 0.000059
Capacitance: 0.017 %
1 MHz
D factor: 0.000032
Capacitance: 0.017 %
From 100 Hzup to 1 kHz
D factor: 0.000027
Capacitance: (-0.0010x/ +0.017) %
100 pF | More than 1 kHz less than 1 MHz
D factor: 0.000027
Capacitance: 0.018 %
1 MHz
D factor: 0.000027
Capacitance: 0.018 %
From 20 Hzup to 1 kHz
D factor: 0.000028
Low Frequency
Capacitance: (0.0010xf* + 0.018) %
Irppedange Capacitor | 1000 pF | More than 1 kHz less than 1 MHz P ¢ i ) %
Measuring Equipment, D factor: 0.000010x/' -+ 0.000028
etc. Capacitance: 0.019 %
1 MHz
D factor: 0.000038
Capacitance: 0.010 %
From 20 Hz up to 120 Hz
D factor: 0.000023
Capacitance: 96 pF/F
1 kHz
D factor: 0.000023
0.01 uF -
Capacitance: 0.010 %
10 kHz
D factor: 0.000023
Capacitance: 0.010 %
100 kHz
D factor: 0.000050
Capacitance: 0.010 %
From 20 Hz up to 120 Hz
D factor: 0.000032
Capacitance: 97 uF/F
1 kHz
D factor: 0.000023
0.1 uF -
Capacitance: 0.010 %
10 kHz
D factor: 0.000031
Capacitance: 0.010 %
100 kHz

D factor: 0.000066

#All Calibration Procedures are in-house procedures developed by this laboratory.
[Note] f: Frequency under calibration [MHz], D factor: Dissipation factor
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Attachment

Calibration Procedures# and
Type of Instruments
/Materials to be calibrated

Range

Expanded Uncertainty
(Level of Confidence
Approximately 95 %)

Low Frequency
Impedance
Measuring Equipment,
etc.

Capacitor

From 20 Hz up to 120 Hz

Capacitance: 0.011 %

D factor: 0.000047

Capacitance: 97 uF/F

1 kHz
D factor: 0.000031
1 mF ;
Capacitance: 0.010 %
10 kHz
D factor: 0.000066
Capacitance: 0.016 %
100 kHz
D factor: 0.00058
Capacitance: 0.011 %
From 20 Hz up to 120 Hz
D factor: 0.000047
Capacitance: 0.011 %
1 kHz
D factor: 0.000046
10 mF -
Capacitance: 0.019 %
10 kHz
D factor: 0.00028
Capacitance: 0.075 %
100 kHz

D factor: 0.00081

#All Calibration Procedures are in-house procedures developed by this laboratory.
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Attachment

Calibration Procedures# and Expanded Uncertainty
Type of Instruments Range (Level of Confidence
/Materials to be calibrated Approximately 95 %)

Low Frequency
Impedance
Measuring Equipment,
etc.

Capacitance
Measuring
Equipment

1 pF

From 10 Hzup to 1 kHz

Capacitance: 0.019 %

D factor: 0.000023

More than 1 kHz less than 1 MHz

Capacitance: (0.0030%7£ + 0.019) %

D factor: 0.000010%/'5+0.000023

1 MHz

Capacitance: 0.022 %

D factor: 0.000033

More than 1 MHz less than 2 MHz

Capacitance: (0.0043%7 + 0.018) %

D factor: 0.000017x/'5+0.000016

2 MHz

Capacitance: 0.035 %

D factor: 0.000064

More than 2 MHz less than 3 MHz

Capacitance: (0.0044x£ +0.017) %

D factor: 0.000012%/'5+0.000030

3 MHz

Capacitance: 0.057 %

D factor: 0.000093

More than 3 MHz less than 4 MHz

Capacitance: (0.0041x£ +0.020) %

D factor: 0.000017%/'5+0.0000059

4 MHz

Capacitance: 0.086 %

D factor: 0.00014

More than 4 MHz less than 5 MHz

Capacitance: (0.0038%7 + 0.026) %

D factor: 0.000019%/'5-0.000011

5 MHz

Capacitance: 0.12 %

D factor: 0.00020

More than 5 MHz less than 10 MHz

Capacitance: (0.0035%7£ + 0.033) %

D factor: 0.000018x/'5-0.0000024

10 MHz

Capacitance: 0.38 %

D factor: 0.00057

More than 10 MHz less than 13 MHz

Capacitance: (0.077%f- 0.39) %

D factor: 0.000017%/'5+0.000031

13 MHz

Capacitance: 0.61 %

D factor: 0.00083

#All Calibration Procedures are in-house procedures developed by this laboratory.
[Note] f; Frequency under calibration [MHz], D factor: Dissipation factor
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Attachment

Calibration Procedures# and
Type of Instruments
/Materials to be calibrated

Range

Expanded Uncertainty
(Level of Confidence
Approximately 95 %)

Low Frequency
Impedance
Measuring Equipment,
etc.

Capacitance
Measuring
Equipment

10 pF

From 10 Hzup to 1 kHz

Capacitance: 0.018 %

D factor: 0.000023

More than 1 kHz less than 1 MHz

Capacitance: 0.018 %

D factor: 0.0000010%75+0.000023

1 MHz

Capacitance: 0.018 %

D factor: 0.000024

More than 1 MHz less than 2 MHz

Capacitance: 0.018 %

D factor: 0.0000027x7+0.000021

2 MHz

Capacitance: 0.018 %

D factor: 0.000029

More than 2 MHz less than 3 MHz

Capacitance: 0.018 %

D factor: -0.0000013%75+0.000033

3 MHz

Capacitance: 0.018 %

D factor: 0.000026

More than 3 MHz less than 4 MHz

Capacitance: 0.018 %

D factor: 0.0000011x75+0.000020

4 MHz

Capacitance: 0.016 %

D factor: 0.000029

More than 4 MHz less than 5 MHz

Capacitance: 0.018 %

D factor: 0.0000025%75+0.0000089

5 MHz

Capacitance: 0.018 %

D factor: 0.000037

More than 5 MHz less than 10 MHz

Capacitance: (0.000040x£+ 0.017) %

D factor: 0.0000020%75+0.000015

10 MHz

Capacitance: 0.021 %

D factor: 0.000078

More than 10 MHz less than 13 MHz

Capacitance: (0.000040xf+ 0.017) %

D factor: 0.0000014x75+0.000034

13 MHz

Capacitance: 0.024 %

D factor: 0.00010

#All Calibration Procedures are in-house procedures developed by this laboratory.
[Note] f; Frequency under calibration [MHz], D factor: Dissipation factor
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Attachment

Calibration Procedures# and Expanded Uncertainty
Type of Instruments Range (Level of Confidence
/Materials to be calibrated Approximately 95 %)

Low Frequency

Capacitance
Impedance .
. . Measuring
Measuring Equipment, .
olc Equipment

100 pF

From 10 Hzup to 1 kHz

Capacitance: 0.018 %

D factor: 0.000023

More than 1 kHz less than 1 MHz

Capacitance: 0.018 %

D factor: 0.0000010%75+0.000023

1 MHz

Capacitance: 0.018 %

D factor: 0.000024

More than 1 MHz less than 2 MHz

Capacitance: 0.018 %

D factor: 0.0000027x7+0.000021

2 MHz

Capacitance: 0.018 %

D factor: 0.000029

More than 2 MHz less than 3 MHz

Capacitance: 0.018 %

D factor: 0.0000025%7+0.000022

3 MHz

Capacitance: 0.018 %

D factor: 0.000035

More than 3 MHz less than 4 MHz

Capacitance: (0.00010x£ + 0.017) %

D factor: 0.0000071x75-0.0000021

4 MHz

Capacitance: 0.019 %

D factor: 0.000055

More than 4 MHz less than 5 MHz

Capacitance: (0.00030x7 + 0.014) %

D factor: 0.0000031x75+0.000030

5 MHz

Capacitance: 0.022 %

D factor: 0.000065

More than 5 MHz less than 10 MHz

Capacitance: (0.00020%7 + 0.017) %

D factor: 0.0000051x75+0.0000076

10 MHz

Capacitance: 0.037 %

D factor: 0.00017

More than 10 MHz less than 13 MHz

Capacitance: (0.0022x£- 0.015) %

D factor: 0.0000053x75+0.0000041

13 MHz

Capacitance: 0.052 %

D factor: 0.00025

#All Calibration Procedures are in-house procedures developed by this laboratory.
[Note] f; Frequency under calibration [MHz], D factor: Dissipation factor.
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Attachment

Calibration Procedures# and Expanded Uncertainty
Type of Instruments Range (Level of Confidence
/Materials to be calibrated Approximately 95 %)

Low Frequency
Impedance
Measuring Equipment,
etc.

Capacitance
Measuring
Equipment

1000 pF

From 10 Hzup to 1 kHz

Capacitance: 0.018 %

D factor: 0.000023

More than 1 kHz less than 1 MHz

Capacitance: (0.0010x7£ + 0.018) %

D factor: 0.000012x/'5+0.000023

1 MHz

Capacitance: 0.019 %

D factor: 0.000035

More than 1 MHz less than 2 MHz

Capacitance: (0.0017x£ + 0.017) %

D factor: 0.000018x/'5+0.000017

2 MHz

Capacitance: 0.024 %

D factor: 0.000068

More than 2 MHz less than 3 MHz

Capacitance: (0.0024x7 + 0.014) %

D factor: 0.000018x/'5+0.000018

3 MHz

Capacitance: 0.036 %

D factor: 0.00011

More than 3 MHz less than 4 MHz

Capacitance: (0.0021%£ +0.017) %

D factor: 0.000018x/'5+0.000017

4 MHz

Capacitance: 0.051 %

D factor: 0.00016

More than 4 MHz less than 5 MHz

Capacitance: (0.0020%7 + 0.019) %

D factor: 0.000022%/'3-0.000016

5 MHz

Capacitance: 0.069 %

D factor: 0.00023

More than 5 MHz less than 10 MHz

Capacitance: (0.0019%7£ + 0.022) %

D factor: 0.000020%/'5+0.000011

10 MHz

Capacitance: 0.21 %

D factor: 0.00063

More than 10 MHz less than 13 MHz

Capacitance: (0.034%f-0.13) %

D factor: 0.000019%/'5+0.000029

13 MHz

Capacitance: 0.31 %

D factor: 0.00092

#All Calibration Procedures are in-house procedures developed by this laboratory.
[Note] f; Frequency under calibration [MHz], D factor: Dissipation factor
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Attachment

Calibration Procedures# and
Type of Instruments
/Materials to be calibrated

Range

Expanded Uncertainty
(Level of Confidence
Approximately 95 %)

Low Frequency
Impedance
Measuring Equipment,
etc.

Capacitance
Measuring
Equipment

From 10 Hz up to 120 Hz

Capacitance: 0.011 %

D factor: 0.000024

Capacitance: 98 uF/F

1 kHz
D factor: 0.000025
0.01 uF -
Capacitance: 0.010 %
10 kHz
D factor: 0.000024
Capacitance: 0.010 %
100 kHz
D factor: 0.000050
Capacitance: 0.011 %
From 10 Hz up to 120 Hz
D factor: 0.000033
Capacitance: 97 uF/F
1 kHz
D factor: 0.000024
0.1 uF -
Capacitance: 0.010 %
10 kHz
D factor: 0.000031
Capacitance: 0.011 %
100 kHz
D factor: 0.000067
Capacitance: 0.011 %
From 10 Hz up to 120 Hz
D factor: 0.000047
Capacitance: 96 uF/F
1 kHz
D factor: 0.000031
1 uF -
Capacitance: 0.011 %
10 kHz
D factor: 0.000070
Capacitance: 0.017 %
100 kHz
D factor: 0.00058
Capacitance: 0.011 %
From 10 Hz up to 120 Hz
D factor: 0.000047
Capacitance: 0.011 %
1 kHz
D factor: 0.000050
10 uF -
Capacitance: 0.020 %
10 kHz
D factor: 0.00029
Capacitance: 0.075 %
100 kHz

D factor: 0.00089

#All Calibration Procedures are in-house procedures developed by this laboratory.
[Note] D factor: Dissipation factor

2023/12/11 JCSS0100 16/39



Attachment

Calibration Procedures# and Expanded Uncertainty
Type of Instruments Range (Level of Confidence
/Materials to be calibrated Approximately 95 %)
1Q From 5 Hz up to 1 kHz Parallel Resistance: 0.035 %
Parallel Resistance: 0.045 %
From 5 Hz less than 1 MHz
Reactance: 0.0042 QQ
Parallel Resistance: 0.033 %
1 MHz
Reactance: 0.0042 Q
Parallel Resistance: 0.056 %
2 MHz
Reactance: 0.0052 QQ
Parallel Resistance: 0.062 %
3 MHz
00 Reactance: 0.0051 Q
Parallel Resistance: 0.071 %
4 MHz
Reactance: 0.0061 QQ
Parallel Resistance: 0.10 %
5 MHz
Reactance: 0.0074 QQ
Parallel Resistance: 0.42 %
10 MHz
Reactance: 0.020 Q
Low Frequency AC Resistance 13 MH Parallel Resistance: 0.62 %
Impedance . z _
. . Measuring Reactance: 0.041 Q
Measuring Equipment, Eaui
etc. quipment Parallel Resistance: 0.034 %
From 5 Hz less than 1 MHz
Reactance: 0.042 Q
Parallel Resistance: 0.033 %
1 MHz
Reactance: 0.042 Q
Parallel Resistance: 0.042 %
2 MHz
Reactance: 0.042 Q
Parallel Resistance: 0.051 %
3 MHz
Reactance: 0.042 Q
100 Q B
Parallel Resistance: 0.051 %
4 MHz
Reactance: 0.042 Q
Parallel Resistance: 0.051 %
5 MHz
Reactance: 0.042 Q
Parallel Resistance: 0.20 %
10 MHz
Reactance: 0.081 Q
Parallel Resistance: 0.30 %
13 MHz
Reactance: 0.093 Q

#All Calibration Procedures are in-house procedures developed by this laboratory.
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Attachment

Calibration Procedures# and Expanded Uncertainty
Type of Instruments Range (Level of Confidence
/Materials to be calibrated Approximately 95 %)

Parallel Resistance: 0.033 %
Susceptance: 0.42 uS
Parallel Resistance: 0.032 %
Susceptance: 0.42 uS
Parallel Resistance: 0.032 %

From 5 Hz up to 100 kHz

More than 100 kHz less than 1 MHz

1 MHz
Susceptance: 0.42 puS
Parallel Resistance: 0.033 %
2 MHz
Susceptance: 0.42 uS
Parallel Resistance: 0.032 %
1kQ 3 MHz
Susceptance: 0.42 puS
Parallel Resistance: 0.042 %
4 MHz
Susceptance: 0.42 uS
Parallel Resistance: 0.051 %
5 MHz
Susceptance: 0.42 puS
Parallel Resistance: 0.20 %
10 MHz S t 0.71 uS
Low Frequency . usceptance: 9. 71 1
Impedance AC Res1st.;ance Parallel Resistance: 0.30 %
M ine Baui ¢ Measuring 13 MHz
easunnitc quipment, Equipment Susceptance: 0.71 uS
) Parallel Resistance: 0.026 %
From 5 Hz less than 100 kHz
Susceptance: 0.046 uS
Parallel Resistance: 0.025 %
100 kHz
Susceptance: 0.046 uS
10 kQ -
Parallel Resistance: 0.032 %
More than 100 kHz less than 1 MHz
Susceptance: 0.046 uS
Parallel Resistance: 0.032 %
1 MHz
Susceptance: 0.042 uS
Parallel Resistance: 0.033 %
From 5 Hz less than 100 kHz
Susceptance: 0.0042 uS
Parallel Resistance: 0.032 %
100 kHz
Susceptance: 0.0042 pS
100 kQ

Parallel Resistance: 0.086 %
Susceptance: 0.0065 uS
Parallel Resistance: 0.032 %
Susceptance: 0.0065 uS

More than 100 kHz less than 1 MHz

1 MHz

#All Calibration Procedures are in-house procedures developed by this laboratory.
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General Field of Calibration: Electricity (Direct Current & Low Frequency)

Date of Initial Accreditation of the Field: 2001-10-23

Laboratory’s permanent facility/On-site Calibration: On-site Calibration

Calibration and Measurement Capabilities

Attachment

alibration Procedures# and Expanded Uncertainty
Type of Instruments Range (Level of Confidence
/Materials to be calibrated Approximately 95 %)
More than 0 Q up to 10 Q 24 nQ/QxR+88 uQ
More than 10 Q up to 100 Q 21 pQ/QxR+0.88 mQ
More than 100 Q up to 1 kQ 19 pCY/QxR+0.88 mQ
More than 1 kQ up to 10 kQ 19 pY/OxR+8.8 mQ
DC Resistor More than 10 kQ up to 100 kQ 19 uQ/QxR+0.088 Q
More than 100 kQ up to 1 MQ 24 nQ/QOxR+4.3 Q
More than 1 MQ up to 10 MQ 93 nQ/QXR+504 Q
More than 10 MQ up to 100 MQ 0.70 mQY/QxR+7.2 kQ
More than 100 MQ up to 1 GQ 7.0 mQ/QXR+266 kO
More than 0 Q up to 10 Q 24 nQ/QxR+88 uQ
More than 10 Qup to 100 Q 21 pY/QxR~+0.88 mQ
More than 100 Q up to 1 kQ 19 pCY/QxR+0.88 mQ
) More than 1 kQ up to 10 kQ 19 p/OxR+8.8 mQ
Meiﬁﬁ?g;?;fnm More than 10 kQ up to 100 kQ 19 LQ/QXR +0.088 Q
) More than 100 kQ up to 1 MQ 24 pQ/QOxR+4.3 Q
Iiﬁif;f;‘;?i‘;‘ More than 1 MQ up to 10 MQ 93 LO/QXR+504 Q
Measuring More than 10 MQ up to 100 MQ 0.70 mQ/QxR+7.2kQ
Equipment, etc. More than 100 MQ up to 1 GQ 7.0 mYQ*R+266 kQ
More than 0 Vup to 0.1 V 13 uV/Vxr+0.56 uv
More than 0.1 Vupto 1.0 V 12 uV/VxV+0.56 uv
More than 1.0 Vupto 10 V 11 pV/VxV+1.0 uV
DC voltage Source More than 10 V up to 100 V 16 pV/VxV+116 uv
{0.016 mV/V +0.012 mV/V
More than 100 V up to 1000 V x[ v jz}xV+0.21mV
1000 V
More than0 Vup to 0.1 V 13 uV/Vxr+0.56 uv
More than 0.1 Vupto 1.0 V 12 uV/VxV+0.56 uv
More than 1.0 Vupto 10 V 11 pV/VxV+1.0 uV
D(.: Voltage More than 10 Vup to 100 V 16 pV/VxV+116 uv
Measuring Equipment — —
{0.016 mV/V +0.012 mV/V
More than 100 V up to 1000 V X[ 4 ,]z}xm 021wV
1000 V

#All Calibration Procedures are in-house procedures developed by this laboratory.
[Note] R: Resistance[Q2], V: Voltage[V], I: Current[A]
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Attachment

Calibration Procedures# and Expanded Uncertainty
Type of Instruments/Materials to be Range (Level of Confidence
calibrated Approximately 95 %)
10 pA 0.085 %
100 pA 0.068 %
1 nA 0.024 %
10 nA 0.015 %
100 nA 68 LA/A
. 1 pA 78 LA/A
Direct Current Source
10 pA 32 pA/A
More than 0 A up to 100 pA 45 nA/AXI+1.6 nA
More than 100 pA up to 1 mA 45 pA/AXI+11 nA
More than 1 mA up to 10 mA 45 nA/AXI+105 nA
Direct Current & More than 10 mA up to 100 mA 90 tA/AX[+1.1 pA
Low Frequency More than 100 mAupto 1 A 165 pA/AXI+18 pA
Measuring 10 pA 0.084 %
Equipment, etc. 100 pA 0.068 %
1 nA 0.023 %
10 nA 0.014 %
100 nA 50 pA/A
Direct Current 1 pA 36 pA/A
Measuring Equipment 10 A 33 pA/A
More than 0 A up to 100 pA 45 nA/AXI+1.6 nA
More than 100 pA up to 1 mA 45 pA/AXI+11 nA
More than 1 mA up to 10 mA 45 nA/AXI+105 nA
More than 10 mA up to 100 mA 90 tA/AX[+1.1 pA
More than 100 mA upto 1 A 165 LA/AXI+18 nA

#All Calibration Procedures are in-house procedures developed by this laboratory.
[Note] R: Resistance[Q], V: Voltage[V], I: Current[A]
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Attachment

Calibration Procedures# and Expanded Uncertainty
Type of Instruments Range (Level of Confidence
/Materials to be calibrated Approximately 95 %)

Direct Current &
Low Frequency

Measuring AC voltage Source

Equipment, etc.

From 10 Hz less than 20 Hz

4.1 mV/VxV+33 pV

From 20 Hz less than 40 Hz 1.6 mV/VxV+26 uV
From 40 Hz less than 100 Hz 0.66 mV/VxV+26 uV
From 0.6 mV From 100 Hz up to 20 kHz 0.26 mV/VxV+26 uv
up to 10 mV More than 20 kHzup to 100 kHz | 1.0 mV/VxV+9.0 uV
More than 100 kHzup to 1 MHz | 12 mV/Vx}V+9.0 uV
More than 1 MHz up to 4 MHz 70 mV/VxV+11 uVv
More than 4 MHz up to 8 MHz | 200 mV/VxV+12 uvV
From 10 Hz less than 20 Hz 4 mV/VxV+20 uv
From 20 Hz less than 40 Hz 1.5 mV/VxV=+20 uVv
From 40 Hz less than 100 Hz 0.64 mV/VxV+10 uv
From 100 Hz up to 20 kHz 0.24 mV/VxV+10 uv
MS;et(t)h? golgl$V More than 20 kHz up to 100 kHz | 1.0 mV/VxV+50 uV
More than 100 kHzup to 1 MHz | 20 mV/VxV+50 uV
More than 1 MHz up to 4 MHz | 40 mV/Vx}'+0.070 mV
More than 4 MHz up to 8 MHz | 40 mV/Vx}'+-0.080 mV
More than 8 MHz up to 10 MHz | 150 mV/VxV+0.10 mV
From 10 Hz less than 20 Hz 4.0 mV/VxV=+0.20 mV

More than 100 mV
upto 1V

From 20 Hz less than 40 Hz 1.5 mV/VxV+0.20 mV
From 40 Hz less than 100 Hz | 0.64 mV/VxV+0.10 mV
From 100 Hz up to 20 kHz 0.24 mV/VxV+0.10 mV

More than 20 kHz up to 100 kHz

1.0 mV/VxV+0.50 mV

More than 100 kHz up to 1| MHz

20 mV/Vx¥+0.50 mV

More than 1 MHz up to 4 MHz

40 mV/VxV+0.70 mV

More than 4 MHz up to § MHz

40 mV/VxV+0.80 mV

More than 8 MHz up to 10 MHz

150 mV/VxV+1.0 mV

From 10 Hz less than 20 Hz

4.0 mV/VxV+2.0 mV

From 20 Hz less than 40 Hz 1.5 mV/VxV+2.0 mV
More than 1 V From 40 Hz less than 100 Hz 0.64 mV/VxV+1.0 mV
upto 10V From 100 Hz up to 20 kHz 024 mV/VxV+1.0 mV
More than 20 kHzup to 100 kHz | 1.0 mV/VxV+5.0 mV
More than 100 kHzup to 1 MHz | 20 mV/Vx}/+5.0 mV
From 10 Hz less than 20 Hz 4.0 mV/VxV+20 mV
From 20 Hz less than 40 Hz 1.5 mV/VxV+20 mV
From 40 Hz less than 100 Hz 0.64 mV/VxV—+10 mV
More than 10 V From 100 Hz up to 20 kHz 0.34 mV/VxV+10 mV
up to 100 V More than 20 kHz up to 100 kHz | 1.2 mV/VxV+2mV
More than 100 kHz up to 250 kHz | 20 mV/VxV+0.50 V
More than 250 kHz up to 500 kHz | 30 mV/Vx}V+0.60 V
More than 500 kHzup to 1 MHz | 50 mV/Vx}/+2.0V
From 10 Hz less than 20 Hz 42 mV/VxV+0.30V
From 20 Hz less than 40 Hz 1.7 mV/VxV+0.30 V
More than 100 V From 40 Hz less than 100 Hz 0.8 mV/VxV+0.20 V
up to 700 V From 100 Hz up to 20 kHz 0.6 mV/VxV+0.20 V
More than 20 kHzup to 50kHz | 1.5 mV/VxV+0.40 V

More than 50 kHz up to 100 kHz

3.0mV/VxF+0.10 V

#All Calibration Procedures are in-house procedures developed by this laboratory.
[Note] R: Resistance[Q], V: Voltage[V], I: Current[A]
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Attachment

Calibration Procedures# and Expanded Uncertainty
Type of Instruments Range (Level of Confidence
/Materials to be calibrated Approximately 95 %)

Equipment, etc.

Direct Current &
Low Frequency AC voltage
Measuring Measuring Equipment

From 10 Hz less than 20 Hz

4.1 mV/VxV+33 pV

From 20 Hz less than 40 Hz 1.6 mV/VxV+26 uV
From 40 Hz less than 100 Hz 0.66 mV/VxV+26 uV
From 0.6 mV From 100 Hz up to 20 kHz 0.26 mV/VxV+26 uv
up to 10 mV More than 20 kHzup to 100 kHz | 1.0 mV/VxV+9.0 uV
More than 100 kHzup to 1 MHz | 12 mV/Vx}V+9.0 uV
More than 1 MHz up to 4 MHz 70 mV/VxV+11 uvV
More than 4 MHz up to 8 MHz | 200 mV/VxV+12 uvV
From 10 Hz less than 20 Hz 4.0 mV/VxV=+20 uv
From 20 Hz less than 40 Hz 1.5 mV/VxV=+20 uVv
From 40 Hz less than 100 Hz 0.64 mV/VxV+10 uv
From 100 Hz up to 20 kHz 0.24 mV/VxV+10 uv
Ml?;et;h? 30121$V More than 20 kHz up to 100 kHz | 1.0 mV/VxV+50 uV
More than 100 kHzup to 1 MHz | 20 mV/VxV+50 uV
More than 1 MHz up to 4 MHz | 40 mV/Vx}+0.070 mV
More than 4 MHz up to 8 MHz | 40 mV/Vx}'+-0.080 mV
More than 8 MHz up to 10 MHz | 150 mV/VxV+0.10 mV
From 10 Hz less than 20 Hz 4.0 mV/VxV=+0.20 mV

More than 100 mV
upto 1V

From 20 Hz less than 40 Hz 1.5 mV/VxV+0.20 mV
From 40 Hz less than 100 Hz | 0.64 mV/VxV+0.10 mV
From 100 Hz up to 20 kHz 0.24 mV/VxV+0.10 mV

More than 20 kHz up to 100 kHz

1.0 mV/VxV+0.50 mV

More than 100 kHz up to 1| MHz

20 mV/Vx¥+0.50 mV

More than 1 MHz up to 4 MHz

40 mV/VxV+0.70 mV

More than 4 MHz up to § MHz

40 mV/VxV+0.80 mV

More than 8 MHz up to 10 MHz

150 mV/VxV+1.0 mV

More than 1 V

From 10 Hz less than 20 Hz

4.0 mV/VxV+2.0 mV

From 20 Hz less than 40 Hz

1.5 mV/VxV+2.0 mV

From 40 Hz less than 100 Hz

0.64 mV/VxV+1.0 mV

upto 10V From 100 Hz up to 20 kHz 0.24 mV/VxV+1.0 mV
More than 20 kHzup to 100 kHz | 1.0 mV/VxV+5.0 mV
More than 100 kHzup to 1 MHz | 20 mV/Vx}/+5.0 mV
From 10 Hz less than 20 Hz 4.0 mV/VxV=+20 mV
From 20 Hz less than 40 Hz 1.5 mV/VxV+20 mV
From 40 Hz less than 100 Hz 0.64 mV/VxV+10 mV
More than 10 V From 100 Hz up to 20 kHz 0.34 mV/VxV+10 mV
up to 100 V More than 20 kHz up to 100 kHz | 1.2 mV/VxV+2mV
More than 100 kHz up to 250 kHz | 20 mV/VxV+0.50 V
More than 250 kHz up to 500 kHz | 30 mV/Vx}V+0.60 V
More than 500 kHzup to 1 MHz | 50 mV/Vx}/+2.0V
From 10 Hz less than 20 Hz 42 mV/VxV+0.30V
From 20 Hz less than 40 Hz 1.7 mV/VxV+0.30 V
More than 100 V From 40 Hz less than 100 Hz 0.84 mV/VxV+020V
up to 700 V From 100 Hz up to 20 kHz 0.64 mV/VxV+020V
More than 20 kHzup to 50kHz | 1.5 mV/VxV+0.40 V

More than 50 kHz up to 100 kHz

3.0mV/VxF+0.10 V

#All Calibration Procedures are in-house procedures developed by this laboratory.
[Note] R: Resistance[Q], V: Voltage[V], I : Current[A]
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Attachment

Calibration Procedures# and Expanded Uncertainty
Type of Instruments Range (Level of Confidence
/Materials to be calibrated Approximately 95 %)

From 10 Hz less than 20 Hz 4.0 mA/AxI+30 nA
From 20 Hz less than 45 Hz 1.5 mA/AxI+30 nA
From 45 Hzup to 1 kHz 0.65 mA/AxI+30 nA
From 10 Hz less than 20 Hz 4.0 mA/AXI+0.20 pA
More than 100 pA From 20 Hz less than 45 Hz 1.5 mA/Ax]+0.20 pA
up to I mA From 45 Hz less than 100 Hz 0.65 mA/AxI+0.20 LA
From 100 Hz up to 5 kHz 0.35 mA/Ax[+0.20 pA
From 10 Hz less than 20 Hz 4.0 mA/AXI+2.0 pA
More than 1 mA From 20 Hz less than 45 Hz 1.5 mA/AX[+2.0 pA
Alternating Current |y, ¢ 10 mA From 45 Hz less than 100 Hz | 0.65 mA/AXI+2.0 uA

From 6 pA
up to 100 pA

Source

From 100 Hz up to 5 kHz 0.35 mA/Ax[+2.0 pA

From 10 Hz less than 20 Hz 4.0 mA/AXI+20 pA

More tllllalz 10 mA From 20 Hz less than 45 Hz 1.5 mA/AXI+20 nA

100 mA From 45 Hz less than 100 Hz | 0.65 mA/AXI+20 A

From 100 Hz up to 5 kHz 0.35 mA/AxI+20 pA

From 10 Hz less than 20 Hz 4.0 mA/AXI+200 pA

More than 100 mA |  From 20 Hz less than 45 Hz 1.6 mA/AXI+200 pA

Direct Current & uptol A From 45 Hz up to 100 Hz 0.85 mA/AxI+200 pA
Low Frequency More than 100 Hz up to 5 kHz 1.0 mA/Ax]+200 pA

Measuring From 10 Hz less than 20 Hz 4.0 mA/AxI+30 nA

Equipment, etc. From SHA IO 1 From 20 Hz less than 45 Hz | 1.5 mAJAXI 30 nA
! From 45 Hz up to 1 kHz 0.65 mA/AxI+30 nA

From 10 Hz less than 20 Hz 4.0 mA/AXI+0.20 pA

More than 100 pA From 20 Hz less than 45 Hz 1.5 mA/AxI+0.20 pA
up to I mA From 45 Hz less than 100 Hz 0.65 mA/Ax[+0.20 LA
From 100 Hz up to 5 kHz 0.35 mA/AxI+0.20 A

From 10 Hz less than 20 Hz 4.0 mA/AXI+2.0 pA

) More than 1 mA From 20 Hz less than 45 Hz 1.5 mA/AXI+2.0 pA

M‘tﬁﬁf&“ﬁi‘fgﬁ; up to 10 mA From 45 Hz less than 100 Hz | 0.65 mA/AXI+2.0 uA

From 100 Hz up to 5 kHz 0.35 mA/AxI+2.0 A
From 10 Hz less than 20 Hz 4.0 mA/AXI+20 pA

More than 10 mA From 20 Hz less than 45 Hz 1.5 mA/AXI+20 pA

up to 100 mA From 45 Hz less than 100 Hz 0.65 mA/AXI+20 pA

From 100 Hz up to 5 kHz 0.35 mA/AxI+20 uA

From 10 Hz less than 20 Hz 4.0 mA/AXI+200 pA

More than 100 mA From 20 Hz less than 45 Hz 1.6 mA/AX[+200 pA

uptol A From 45 Hz up to 100 Hz 0.85 mA/AxI+200 pA

More than 100 Hz up to 5 kHz 1.0 mA/AXI+200 pA

#All Calibration Procedures are in-house procedures developed by this laboratory.
[Note] R: Resistance[Q2], V: Voltage[V], I: Current[A]
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General Field of Calibration: Electricity (Direct Current & Low Frequency)

Date of Initial Accreditation of the Field: 2001-10-23

Laboratory’s permanent facility/On-site Calibration: On-site Calibration

Calibration and Measurement Capabilities

Attachment

Equipment, etc. Equipment

Calibration Procedures# and Type of] Expanded Uncertainty
Instruments/Materials to be Range (Level of Confidence
calibrated Approximately 95 %)
Capacitance: 0.021 %
From 10 Hz up to 1 kHz
D factor: 0.000023
Capacitance: (0.0030x7/ +0.021) %
More than 1 kHz less than 1 MHz
D factor: 0.000010x/1>+0.000023
Capacitance: 0.024 %
1 MHz
D factor: 0.000033
Capacitance: (0.0040x7* + 0.020) %
More than 1 MHz less than 2 MHz
D factor: 0.000017x/5+0.000016
Capacitance: 0.036 %
2 MHz
D factor: 0.000064
Capacitance: (0.0042x7 + 0.019) %
More than 2 MHz less than 3 MHz
D factor: 0.000012x/15+0.000030
Capacitance: 0.057 %
3 MHz
D factor: 0.000093
Low Frequency C .
Impedance apacitance Capacitance: (0.0041x%£ +0.020) %
. Measuring 1 pF More than 3 MHz less than 4 MHz
Measuring D factor: 0.000017x/15+0.0000059

4 MHz

Capacitance: 0.086 %

D factor: 0.00014

More than 4 MHz less than 5 MHz

Capacitance: (0.0038%7* + 0.026) %

D factor: 0.000019x71-0.000011

5 MHz

Capacitance: 0.12 %

D factor: 0.00020

More than 5 MHz less than 10 MHz

Capacitance: (0.0035%7/ +0.033) %

D factor: 0.000018%71-0.0000024

10 MHz

Capacitance: 0.38 %

D factor: 0.00057

More than 10 MHz less than 13 MHz

Capacitance: (0.077%f- 0.39) %

D factor: 0.000017x73+0.000031

13 MHz

Capacitance: 0.61 %

D factor: 0.00083

#All Calibration Procedures are in-house procedures developed by this laboratory.
[Note] f: Frequency under calibration [MHz], D factor: Dissipation factor
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Attachment

Calibration Procedures# and
Type of Instruments/Materials
to be calibrated

Range

Expanded Uncertainty
(Level of Confidence
Approximately 95 %)

Low Frequency

Capacitance
Impedance .
. Measuring
Measuring .
Equipment

Equipment, etc.

10 pF

From 10 Hzup to 1 kHz

Capacitance: 0.020 %

D factor: 0.000023

More than 1 kHz less than 1 MHz

Capacitance: 0.020 %

D factor: 0.0000010%75+0.000023

1 MHz

Capacitance: 0.020 %

D factor: 0.000024

More than 1 MHz less than 2 MHz

Capacitance: 0.020 %

D factor: 0.0000027x7+0.000021

2 MHz

Capacitance: 0.020 %

D factor: 0.000029

More than 2 MHz less than 3 MHz

Capacitance: 0.020 %

D factor: -0.0000013%7+0.000033

3 MHz

Capacitance: 0.020 %

D factor: 0.000026

More than 3 MHz less than 4 MHz

Capacitance: 0.020 %

D factor: 0.0000011x75+0.000020

4 MHz

Capacitance: 0.020 %

D factor: 0.000029

More than 4 MHz less than 5 MHz

Capacitance: (0.00012x7 + 0.018) %

D factor: 0.0000025%75+0.0000089

5 MHz

Capacitance: 0.021 %

D factor: 0.000037

More than 5 MHz less than 10 MHz

Capacitance: (0.000027x£ + 0.020) %

D factor: 0.0000020%7+0.000015

10 MHz

Capacitance: 0.023 %

D factor: 0.000078

More than 10 MHz less than 13 MHz

Capacitance: (0.0010%xf+ 0.013) %

D factor: 0.0000014x75+0.000034

13 MHz

Capacitance: 0.026 %

D factor: 0.00010

#All Calibration Procedures are in-house procedures developed by this laboratory.
[Note] f; Frequency under calibration [MHz], D factor: Dissipation factor

2023/12/11 JCSS0100 25/39



Attachment

Equipment, etc.

Calibration Procedures# and Expanded Uncertainty
Type of Instruments/Materials Range (Level of Confidence
to be calibrated Approximately 95 %)
Capacitance: 0.020 %
From 10 Hzup to 1 kHz
D factor: 0.000023
Capacitance: 0.020 %
More than 1 kHz less than 1 MHz
D factor: 0.0000010%/"3+0.000023
Capacitance: 0.020 %
1 MHz
D factor: 0.000024
Capacitance: 0.020 %
More than 1 MHz less than 2 MHz
D factor: 0.0000027%/'5+0.000021
Capacitance: 0.020 %
2 MHz
D factor: 0.000029
Capacitance: (0.00020%7 + 0.019) %
More than 2 MHz less than 3 MHz
D factor: 0.0000025x/'5+0.000022
Capacitance: 0.021 %
3 MHz
D factor: 0.000035
Low Frequency C .
Impedance apaCIta_nce Capacitance: (OOOOI4XJQ + 0020) %
Measurin Measuring 100 pF | More than 3 MHz less than 4 MHz 5
casuring Equipment D factor: 0.0000071x/-0.0000021

4 MHz

Capacitance: 0.022 %

D factor: 0.000055

More than 4 MHz less than 5 MHz

Capacitance: (0.00022x7 + 0.018) %

D factor: 0.0000031x75+0.000030

5 MHz

Capacitance: 0.024 %

D factor: 0.000065

More than 5 MHz less than 10 MHz

Capacitance: (0.00020%7 + 0.019) %

D factor: 0.0000051x75+0.0000076

10 MHz

Capacitance: 0.039 %

D factor: 0.00017

More than 10 MHz less than 13 MHz

Capacitance: (0.0047%f- 0.0082) %

D factor: 0.0000053x75+0.0000041

13 MHz

Capacitance: 0.053 %

D factor: 0.00025

#All Calibration Procedures are in-house procedures developed by this laboratory.
[Note] f; Frequency under calibration [MHz], D factor: Dissipation factor
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Attachment

Equipment, etc.

Calibration Procedures# and Expanded Uncertainty
Type of Instruments/Materials Range (Level of Confidence
to be calibrated Approximately 95 %)
Capacitance: 0.020 %
From 10 Hzup to 1 kHz
D factor: 0.000023
Capacitance: (0.0010x7 + 0.020) %
More than 1 kHz less than 1 MHz
D factor: 0.000012x£+0.000023
Capacitance: 0.021 %
1 MHz
D factor: 0.000035
Capacitance: (0.0017x£ + 0.019) %
More than 1 MHz less than 2 MHz
D factor: 0.000018%£!+0.000017
Capacitance: 0.026 %
2 MHz
D factor: 0.000068
Capacitance: (0.0022x£ +0.017) %
More than 2 MHz less than 3 MHz
D factor: 0.000018%£!+0.000018
Capacitance: 0.037 %
3 MHz
D factor: 0.00011
Low Frequency C "
Impedance apaci a_nce Capacitance: (00021 X]a + 0016) %
Measurin Measuring | 1000 pF| More than 3 MHz less than 4 MHz S
casuring Equipment D factor: 0.000018%f!+0.000017

4 MHz

Capacitance: 0.052 %

D factor: 0.00016

More than 4 MHz less than 5 MHz

Capacitance: (0.0021%£ +0.016) %

D factor: 0.000022%/'3-0.000016

5 MHz

Capacitance: 0.070 %

D factor: 0.00023

More than 5 MHz less than 10 MHz

Capacitance: (0.0019%7£ + 0.022) %

D factor: 0.000020%/'5+0.000011

10 MHz

Capacitance: 0.21 %

D factor: 0.00063

More than 10 MHz less than 13 MHz

Capacitance: (0.034%f-0.13) %

D factor: 0.000019%/'5+0.000029

13 MHz

Capacitance: 0.31 %

D factor: 0.00092

#All Calibration Procedures are in-house procedures developed by this laboratory.
[Note] f; Frequency under calibration [MHz], D factor: Dissipation factor
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Attachment

Calibration Procedures# and
Type of Instruments/Materials
to be calibrated

Range

Expanded Uncertainty
(Level of Confidence
Approximately 95 %)

From 10 Hz up to 120 Hz

Capacitance: 0.011 %

D factor: 0.000024

Capacitance: 98 uF/F

1 kHz
0.01 UF D factor: 0.000025
i Capacitance: 0.010 %
10 kHz
D factor: 0.000024
Capacitance: 0.010 %
100 kHz
D factor: 0.000050
Capacitance: 0.011 %
From 10 Hz up to 120 Hz
D factor: 0.000033
Capacitance: 97 uF/F
Capacitance 1 kHz
Mp ' 0.1 uF D factor: 0.000024
easuring dp . -
Equipment 10 kHz Capacitance: 0.010 %
D factor: 0.000031
Capacitance: 0.011 %
100 kHz
D factor: 0.000067
Low Frequency
Capacitance: 0.011 %
Impedapce From 10 Hz up to 120 Hz & 2
Measunng D factor: 0.000047
Equipment, etc. Capacitance: 96 uF/F
1 kHz
D factor: 0.000031
1 uF .
Capacitance: 0.011 %
10 kHz
D factor: 0.000070
Capacitance: 0.017 %
100 kHz
D factor: 0.00058
Parallel Resistance: 0.033 %
From 5 Hz up to 100 kHz
Susceptance: 0.42 uS
Parallel Resistance: 0.034 %
More than 100 kHz less than 1 MHz
Susceptance: 0.42 uS
AC Resistance Parallel Resistance: 0.032 %
Measuring 1 kQ 1 MHz
Equipment Susceptance: 0.42 uS
Parallel Resistance: 0.033 %
2 MHz
Susceptance: 0.42 uS
Parallel Resistance: 0.051 %
5 MHz

Susceptance: 0.42 puS

#All Calibration Procedures are in-house procedures developed by this laboratory.

[Note] D factor: Dissipation factor
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Attachment

General Field of Calibration: Electricity (High Frequency) & Electromagnetic Fields
Date of Initial Accreditation of the Field: 2001-10-23

Laboratory’s permanent facility/On-site Calibration: Laboratory’s permanent facility

Calibration and Measurement Capabilities

Calibration Procedures# and Expanded Uncertainty
Type of Instruments Range (Level of Confidence
/Materials to be calibrated Approximately 95 %)

50 MHz 1.8%

From 10 MHz up to 2 GHz 2.0%

From 10 nW More than 2 GHz up to 6 GHz 21%

less than 7.943 uW|  More than 6 GHz up to 12 GHz 22%

More than 12 GHz up to 16 GHz 2.5%

More than 16 GHz up to 18 GHz 2.6 %

1 mW 50 MHz 0.44 %

9 kHz, 30 kHz, 50 kHz 1.5%

100 kHz, 300 kHz, 500 kHz, 1 MHz 1.4 %

3 MHz 1.5%

5 MHz 1.7%

10 MHz 1.3%

30 MHz 1.3%

50 MHz 1.2%

100 MHz, 300 MHz
Radio Frequency 500 MHZ,(?OO 1\2/11(1}2, 1 GHz 1.3%
Measuring RF Power Source 1.5 GHz, 2 GHz
7 GHz, 8 GHz, 9 GHz, 10 GHz 1.5%
11 GHz 1.6 %
From 7.943 uW 5

up to 10 mW 12 GHz, 12.4 GHz, 13 GHz 1.5%

14 GHz, 15 GHz, 16 GHz, 17 GHz 1.7%

18 GHz, 18.5 GHz, 19 GHz 1.8%

19.5 GHz, 20 GHz, 20.5 GHz
21 GHz, 21.5 GHz, 22 GHz 21%
22.5 GHz, 23 GHz, 23.5 GHz -
24 GHz, 24.5 GHz, 25 GHz

25.5 GHz, 26 GHz, 26.5 GHz 29%

More than 9 kHz less than 3 MHz 1.5%

More than 3 MHz less than 10 MHz 1.7%

More than 10 MHz less than 6 GHz 1.4 %

More than 6 GHz less than 19 GHz 1.8%

More than 19 GHz less than 25 GHz 21%

More than 25 GHz less than 26.5 GHz 29%

#All Calibration Procedures are in-house procedures developed by this laboratory.
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Attachment

Calibration Procedures# and Expanded Uncertainty
Type of Instruments/Materials Range (Level of Confidence
to be calibrated Approximately 95 %)
10 MHz 0.86 % [Note 1]
30 MHz 0.85 % [Note 1]
50 MHz reference [Note 1]
100 MHz, 300 MHz, 500 MHz
800 MHz, 1 GHz, 1.2 GHz 0.71 % [Note 1]
1.5 GHz,2 GHz
3 GHz, 4 GHz, 5 GHz, 6 GHz 0.97 % [Note 1]

7 GHz, 8 GHz, 9 GHz,

o
10 GHz, 11 GHz, 12 GHz 1.3 % [Note 1]

oo 7 IR

17 GHz, 18 GHz 1.9 % [Note 1]
From 10 MHz less than 50 MHz 23%
Radio Frequency 20 MHz L9%
Measuring Measiiljlg%vgzipment More than 50 MHz up to 1 GHz 2.0%
Equipments More than 1 GHz up to 6 GHz 22 %
More than 6 GHz up to 12 GHz 23%
More than 12 GHz up to 16 GHz 28%
More than 16 GHz up to 18 GHz 29%

9 kHz 0.46 % [Note 1]

More than 9 kHz up to 100 kHz 0.50 % [Note 1]

More than 100 kHz up to 500 kHz 0.56 % [Note 1]
More than 500 kHz up to 1 MHz 0.62 % [Note 1]

I mW More than 1 MHz up to 2 MHz 0.80 % [Note 1]
More than 2 MHz up to 3 MHz 0.88 % [Note 1]
More than 3 MHz up to 4 MHz 0.99 % [Note 1]
More than 4 MHz up to S MHz 1.1 % [Note 1]

More than 5 MHz less than 10 MHz 1.4 % [Note 1]

#All Calibration Procedures are in-house procedures developed by this laboratory.
[Notel] Relative value referring to RF power at 50 MHz
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Attachment

Calibration Procedures# and Expanded Uncertainty
Type of Instruments Range (Level of Confidence
/Materials to be calibrated Approximately 95 %)

9 kHz 0.54 % [Note 1]

30 kHz, 50 kHz 0.57 % [Note 1]

100 kHz 0.52 % [Note 1]

300 kHz 0.57 % [Note 1]

500 kHz 0.58 % [Note 1]

1 MHz 0.63 % [Note 1]

3 MHz 0.89 % [Note 1]

5 MHz 1.1 % [Note 1]

10 MHz 0.59 % [Note 1]

30 MHz 0.45 % [Note 1]

100 MHz, 300 MHz 0.45 % [Note 1]

TS Lo | osswowe

2.5 GHz, 2.6 GHz, 3 GHz 0.63 % [Note 1]

3.5GHz, 3.7 GHz 0.65 % [Note 1]

Ra‘li\i/?eg ;ﬁg‘fg“cy RF Power From 0.631 mW 4 GHz 0.55 % [Note 1]

Equipments Measuring Equipment | up to 1.585 mW 42 GHz 0.58 % [Note 1]

5 GHz 0.56 % [Note 1]

6 GHz 0.55 % [Note 1]

7 GHz 0.81 % [Note 1]

8 GHz 0.82 % [Note 1]

9 GHz 0.89 % [Note 1]

10 GHz 0.86 % [Note 1]

11 GHz 0.98 % [Note 1]

12 GHz, 12.4 GHz, 13 GHz 0.83 % [Note 1]

14 GHz, 15 GHz, 16 GHz 1.1 % [Note 1]

19.5 GHz, 20 GHz, 20.5 GHz
25 Git 2 Ghr s Gty | 1D
24 GHz, 24.5 GHz, 25 GHz
25.5 GHz, 26 GHz, 26.5 GHz 2.5% [Note 1]

#All Calibration Procedures are in-house procedures developed by this laboratory.
[Note 1] Relative value referring to RF power at 50 MHz
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Attachment

Calibration Procedures# and Expanded Uncertainty
Type of Instruments Range (Level of Confidence
/Materials to be calibrated Approximately 95 %)
9 kHz 0.56 % [Note 1]
30 kHz, 50 kHz 0.59 % [Note 1]
100 kHz 0.61 % [Note 1]
300 kHz, 500 kHz 0.66 % [Note 1]
1 MHz 0.71 % [Note 1]
3 MHz 0.95 % [Note 1]
5 MHz 1.2 % [Note 1]
10 MHz 0.67 % [Note 1]
30 MHz 0.55 % [Note 1]
100 MHz, 300 MHz 0.55 % [Note 1]
500 MHz 0.63 % [Note 1]
800 MHz 0.64 % [Note 1]
1 GHz 0.63 % [Note 1]
1.482 GHz, 1.5 GHz, 2 GHz 0.64 % [Note 1]
2.5 GHz, 2.6 GHz, 3 GHz 0.70 % [Note 1]
3.5GHz, 3.7 GHz 0.72 % [Note 1]
4 GHz 0.64 % [Note 1]
42 GHz 0.66 % [Note 1]
5 GHz 0.65 % [Note 1]
Raﬁ’@g;ﬁgfmy RF Power From 7.943 uW 6 GHz 0.64 :A’ [Note 1]
Equipmen%s Measuring Equipment |  up to 4 mW 7GHz 0.87 % [Note 1]
8 GHz 0.88 % [Note 1]
9 GHz 0.94 % [Note 1]
10 GHz 0.92 % [Note 1]
11 GHz 1.0 % [Note 1]
12 GHz, 12.4 GHz, 13 GHz 0.89 % [Note 1]
14 GHz, 15 GHz, 16 GHz 1.2 % [Note 1]
185 Gl 19 Gt 13% [Note 1
19.5 GHz, 20 GHz, 20.5 GHz
225 Gi Ghr s Giry | HO%DNte ]
24 GHz, 24.5 GHz, 25 GHz
25.5 GHz, 26 GHz, 26.5 GHz 2.5% [Note 1]
From 9 kHz less than 3 MHz 1.6 %
From 3 MHz less than 10 MHz 1.7%
From 10 MHz up to 4 GHz 1.4 %
More than 4 GHz up to 12 GHz 1.9%
More than 12 GHz up to 18 GHz 2.1%
More than 18 GHz up to 19 GHz 23 %
More than 19 GHz up to 25 GHz 25%
More than 25 GHz up to 26.5 GHz 32%

#All Calibration Procedures are in-house procedures developed by this laboratory.
[Notel] Relative value referring to RF power at 50 MHz
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Attachment

Calibration Procedures# and Expanded Uncertainty
Type of Instruments Range (Level of Confidence
/Materials to be calibrated Approximately 95 %)
10 MHz 1.3 % [Note 1]
30 MHz 0.78 % [Note 1]

Radio Frequency RF Power
Megsurmg Measuring Equipment
Equipments

From 10 mW
upto L.OW

100 MHz, 300 MHz

0.63 % [Note 1]

500 MHz, 800 MHz, 1 GHz
1.5 GHz,2 GHz

0.71 % [Note 1]

2.6 GHz, 3 GHz, 4 GHz

1.2 % [Note 1]

4.2 GHz, 5 GHz, 6 GHz

1.3 % [Note 1]

7 GHz, 8 GHz 1.4 % [Note 1]
9 GHz 1.5 % [Note 1]

10 GHz 1.4 % [Note 1]

11 GHz 1.7 % [Note 1]

12 GHz, 12.4 GHz 1.6 % [Note 1]
13 GHz 2.5 % [Note 1]

14 GHz 2.6 % [Note 1]

15 GHz, 16 GHz 3.0 % [Note 1]
17 GHz, 18 GHz 3.1 % [Note 1]

#All Calibration Procedures are in-house procedures developed by this laboratory.
[Notel] Relative value referring to RF power at 50 MHz
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Attachment

Calibration Procedures# and Expanded Uncertainty
Type of Instruments Range (Level of Confidence
/Materials to be calibrated Approximately 95 %)

10 MHz 0.45 %

More than 10 MHz up to 20 MHz 0.68 %

More than 20 MHz up to 30 MHz 0.68 %

From 200 mV More than 30 MHz up to 40 MHz 0.75%

upto 1.5V More than 40 MHz up to 50 MHz 0.84 %

More than 50 MHz up to 60 MHz 0.96 %

More than 60 MHz up to 70 MHz 1.1%

More than 70 MHz up to 80 MHz 1.2%

RF Voltage Source

10 MHz 0.48 %

More than 10 MHz up to 20 MHz 0.72 %

More than 20 MHz up to 30 MHz 0.74 %

More than 1.5 V More than 30 MHz up to 40 MHz 0.84 %

upto4.5V More than 40 MHz up to 50 MHz 0.97 %

More than 50 MHz up to 60 MHz 1.1%

More than 60 MHz up to 70 MHz 1.3%

More than 70 MHz up to 80 MHz 1.5%

10 MHz 0.43 %

Radio Frequency More than 10 MHz up to 20 MHz 0.66 %

Measuring More than 20 MHz up to 30 MHz 0.67 %

Equipments From 200 mV More than 30 MHz up to 40 MHz 0.71 %

upto 1.5V More than 40 MHz up to 50 MHz 0.77 %

More than 50 MHz up to 60 MHz 0.84 %

More than 60 MHz up to 70 MHz 0.92 %

More than 70 MHz up to 80 MHz 1.0 %

10 MHz 0.38%

More than 10 MHz less than 20 MHz 0.61 %

Measﬁgn\;‘é;ai;mm | 2236my From 20 MHz up to 50 MHz, 0.59 %

More than 50 MHz up to 70 MHz 0.60 %

More than 70 MHz up to 80 MHz 0.61 %

10 MHz 0.46 %

More than 10 MHz up to 20 MHz 0.70 %

More than 20 MHz up to 30 MHz 0.73 %

More than 1.5V | More than 30 MHz up to 40 MHz 0.81 %

upto4.5V More than 40 MHz up to 50 MHz 0.91 %

More than 50 MHz up to 60 MHz 1.0 %

More than 60 MHz up to 70 MHz 1.2%

More than 70 MHz up to 80 MHz 1.3%

#All Calibration Procedures are in-house procedures developed by this laboratory.
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Attachment

Calibration Procedures# and Expanded Uncertainty
Type of Instruments Range (Level of Confidence
/Materials to be calibrated Approximately 95 %)

From 10 MHz up to 500 MHz 0.0084 dB

1 dB, 2 dB More than 500 MHz up to 1.5 GHz 0.011dB

3dB, 4 dB More than 1.5 GHz up to 4 GHz 0.017dB

5dB,6dB More than 4 GHz up to 8 GHz 0.025 dB

7dB More than 8 GHz up to 14 GHz 0.057 dB

More than 14 GHz up to 18 GHz 0.084 dB

From 10 MHz up to 1.5 GHz 0.0094 dB

More than 1.5 GHz up to 4 GHz 0.020dB

8dB,9dB ™\t re than 4 GHz up to 8 GHz 0.027 dB

10dB, 11 dB

More than 8 GHz up to 14 GHz 0.050 dB

More than 14 GHz up to 18 GHz 0.069 dB

From 10 MHz up to 1.5 GHz 0.0088 dB

More than 1.5 GHz up to 4 GHz 0.020 dB

20 dB, 30 dB More than 4 GHz up to 8 GHz 0.026 dB

More than 8 GHz up to 14 GHz 0.046 dB

More than 14 GHz up to 18 GHz 0.073 dB

Radio From 10 MHz up to 1.5 GHz 0.011dB

More than 1.5 GHz up to 4 GHz 0.018dB

ﬁgg:fﬁ% Attenuator 3002 40 dB More than 4 GHz uppto 8 GHz 0.027 dB

Equipments More than 8 GHz up to 14 GHz 0.054 dB

More than 14 GHz up to 18 GHz 0.073 dB

From 10 MHz up to 1.5 GHz 0.014 dB

More than 1.5 GHz up to 4 GHz 0.020dB

50dB More than 4 GHz up to 8 GHz 0.027dB

More than 8 GHz up to 14 GHz 0.055 dB

More than 14 GHz up to 18 GHz 0.075 dB

From 10 MHz up to 2 GHz 0.013dB

More than 2 GHz up to 4 GHz 0.017dB

60 dB More than 4 GHz up to 8 GHz 0.035 dB

More than 8 GHz up to 14 GHz 0.055 dB

More than 14 GHz up to 18 GHz 0.080dB

From 10 MHz up to 2 GHz 0.016 dB

More than 2 GHz up to 4 GHz 0.021 dB

70 dB More than 4 GHz up to 8 GHz 0.035 dB

More than 8 GHz up to 14 GHz 0.059 dB

More than 14 GHz up to 18 GHz 0.081dB

#All Calibration Procedures are in-house procedures developed by this laboratory.
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Attachment

Calibration Procedures# and Expanded Uncertainty
Type of Instruments Range (Level of Confidence
/Materials to be calibrated Approximately 95 %)

From 10 MHz up to 4 GHz 0.039 dB

80 dB More than 4 GHz up to 10 GHz 0.046 dB

More than 10 GHz up to 18 GHz 0.092 dB

90 dB From 10 MHz up to 10 GHz 0.10dB

More than 10 GHz up to 18 GHz 0.21dB

100 dB From 10 MHz up to 10 GHz 0.32dB

More than 10 GHz up to 18 GHz 0.59dB

110dB From 10 MHz up to 10 GHz 0.91dB

More than 10 GHz up to 18 GHz 1.6 dB

From 10 MHz up to 300 MHz 0.014 dB

More than 300 MHz up to 1.5 GHz 0.026 dB

More than 1.5 GHz up to 4 GHz 0.036 dB

I;r;’r; 6192(;11;3 More than 4 GHz up to 8 GHz 0.062 dB

More than 8 GHz up to 10 GHz 0.16 dB

More than 10 GHz up to 14 GHz 0.18dB

Radio More than 14 GHz up to 18 GHz 0.29dB

Frequer}cy Attenuator 500 From 10 MHz up to 300 MHz 0.017dB

Measuring More than 300 MHz up to 1.5 GHz 0.023 dB

Equipments From 71 dB More than 1.5 GHz up to 4 GHz 0.037 dB

up to79 dB More than 4 GHz up to 8 GHz 0.062 dB

More than 8 GHz up to 14 GHz 0.16 dB

More than 14 GHz up to 18 GHz 0.24 dB

From 10 MHz up to 300 MHz 0.037dB

More than 300 MHz up to 1.5 GHz 0.035dB

From 81 dB More than 1.5 GHz up to 4 GHz 0.048 dB

up to89 dB More than 4 GHz up to 8 GHz 0.073 dB

More than 8 GHz up to 10 GHz 0.089dB

More than 10 GHz up to 18 GHz 0.22dB

From 10 MHz up to 300 MHz 0.088 dB

13;’129991 511? More than 300 MHz up to 10 GHz 0.12 dB

More than 10 GHz up to 18 GHz 0.29dB

From 10 MHz up to 4 GHz 0.32dB

I;r;’r; 11(?91 511? More than 4 GHz up to 10 GHz 0.28 dB

More than 10 GHz up to 18 GHz 0.62 dB

#All Calibration Procedures are in-house procedures developed by this laboratory.
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Attachment

Calibration Procedures# and Expanded Uncertainty
Type of Instruments Range (Level of Confidence
/Materials to be calibrated Approximately 95 %)

From 10 MHz up to 300 MHz 0.0066 dB

1dB,2dB More than 300 MHz up to 1.5 GHz 0.010dB

3dB,4dB More than 1.5 GHz up to 2 GHz 0.016 dB

; gg: g gg More than 2 GHz up to 4 GHz 0.019dB

9dB, 10 dB More than 4 GHz up to 8 GHz 0.025 dB

11dB More than 8 GHz up to 14 GHz 0.053 dB

More than 14 GHz up to 18 GHz 0.078 dB

From 10 MHz up to 2 GHz 0.0099 dB

More than 2 GHz up to 4 GHz 0.018 dB

20dB,30dB More than 4 GHz up to 8 GHz 0.025 dB

More than 8 GHz up to 12 GHz 0.038 dB

More than 12 GHz up to 18 GHz 0.053 dB

From 10 MHz up to 2 GHz 0.013dB

More than 2 GHz up to 4 GHz 0.018 dB

Radio . 40 dB More than 4 GHz up to 8 GHz 0.025 dB

Froquency | ‘xenuation More than 8 GHz up to 12 GHz 0.036 dB

Measuring | wcasuring | 50 More than 12 GHz up to 18 GHz 0.053 dB

Equipments Equipment

From 10 MHz up to 2 GHz 0.012dB

More than 2 GHz up to 4 GHz 0.018 dB

50dB More than 4 GHz up to 8 GHz 0.023 dB

More than 8 GHz up to 12 GHz 0.038 dB

More than 12 GHz up to 18 GHz 0.057 dB

From 10 MHz up to 2 GHz 0.013dB

More than 2 GHz up to 4 GHz 0.016 dB

60 dB More than 4 GHz up to 8 GHz 0.029 dB

More than 8 GHz up to 12 GHz 0.051 dB

More than 12 GHz up to 18 GHz 0.059 dB

From 10 MHz up to 2 GHz 0.015dB

More than 2 GHz up to 4 GHz 0.018 dB

70 dB More than 4 GHz up to 8 GHz 0.029 dB

More than 8 GHz up to 12 GHz 0.056 dB

More than 12 GHz up to 18 GHz 0.057 dB

#All Calibration Procedures are in-house procedures developed by this laboratory.

2023/12/11 JCSS0100 37/39



Attachment

Calibration Procedures# and Expanded Uncertainty
Type of Instruments Range (Level of Confidence
/Materials to be calibrated Approximately 95 %)
From 10 MHz up to 3 GHz 0.032 dB
20 dB More than 3 GHz up to 4 GHz 0.036 dB
More than 4 GHz up to 10 GHz 0.041 dB
More than 10 GHz up to 18 GHz 0.077 dB
90 dB From 10 MHz up to 10 GHz 0.093 dB
More than 10 GHz up to 18 GHz 0.19dB
100 dB From 10 MHz up to 10 GHz 0.28 dB
More than 10 GHz up to 18 GHz 0.55dB
110 dB From 10 MHz up to 10 GHz 0.84 dB
More than 10 GHz up to 18 GHz 1.6 dB
From 10 MHz up to 300 MHz 0.0097 dB
More than 300 MHz up to 500 MHz 0.014 dB
More than 500 MHz up to 1.195 GHz 0.026 dB
From 12dB | More than 1.195 GHzup to 1.5 GHz 0.020 dB
up t039 dB More than 1.5 GHz up to 4 GHz 0.035dB
More than 4 GHz up to 8 GHz 0.058 dB
More than 8 GHz up to 14 GHz 0.16dB
More than 14 GHz up to 18 GHz 0.26 dB
From 10 MHz up to 500 MHz 0.015dB
More than 500 MHz up to 1.195 GHz 0.024 dB
Radio Attenuation More than 1.195 GHz up to 1.5 GHz 0.021 dB
Frequency . From 41 dB
. Measuring 50Q More than 1.5 GHz up to 4 GHz 0.036 dB
Measuring | g ipmen up 1069 4B More than 4 GHz up to 8 GH. 0.057 dB
Equipments p to z :
More than 8 GHz up to 14 GHz 0.18dB
More than 14 GHz up to 18 GHz 0.29 dB
From 10 MHz up to 500 MHz 0.016 dB
More than 500 MHz up to 1.195 GHz 0.022 dB
More than 1.195 GHzup to 1.5 GHz 0.023 dB
From 71dB - 0 han 1.5 GHz up to 4 GHz 0.037 dB
up t079 dB
More than 4 GHz up to 8 GHz 0.060 dB
More than 8 GHz up to 14 GHz 0.16dB
More than 14 GHz up to 18 GHz 0.23 dB
From 10 MHz up to 1.5 GHz 0.034 dB
More than 1.5 GHz up to 4 GHz 0.046 dB
From 81.dB - 0 han 4 GHz up to 10 GHz 0.085 dB
up t089 dB
More than 10 GHz up to 12 GHz 0.12dB
More than 12 GHz up to 18 GHz 0.22dB
From 10 MHz up to 4 GHz 0.093 dB
From 91 dB More than 4 GHz up to 10 GHz 0.12dB
up t099 dB More than 10 GHz up to 12 GHz 0.20 dB
More than 12 GHz up to 18 GHz 0.28dB
From 101 dB From 10 MHz up to 10 GHz 0.28 dB
up t0109 dB More than 10 GHz up to 18 GHz 0.58 dB

#All Calibration Procedures are in-house procedures developed by this laboratory.
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Attachment

Calibration Procedures# and Expanded Uncertainty
Type of Instruments Range (Level of Confidence
/Materials to be calibrated Approximately 95 %)

Radio Frequency

Measuring
Equipments

RF Impedance

Type-N 50 Q

40 MHz

\Amplitude: 0.0057
phase: arcsin(0.0057/
|Reflection Coefficient])

50 MHz, 100 MHz, 300 MHz
500 MHz, 800 MHz, 1 GHz
1.2 GHz, 1.5 GHz, 2 GHz

Amplitude: 0.0053
phase: arcsin(0.0053/
|Reflection Coefficient|)

Amplitude: 0.0055

2.6 GHz, 3 GHz phase: arcsin(0.0055/
Reflection Coefficient [Reflection Coefficient])

Sl 4 GHz, 4.2 GHz, 5 GHz, 6 GHz pﬁgf;t‘i;&g%% o
up (0 0.2 7GHz, 8GHz 9GHz g f1ection Coefficient])

Amplitude: 0.0091

10 GHz, 11 GHz, 12 GHz  |phase: arcsin(0.0091/

|Reflection Coefficient|)
12.4 GHz, 13 GHz, 14 GHz  |Amplitude: 0.010
15 GHz, 16 GHz, 17 GHz  |phase: arcsin(0.010/

18 GHz [Reflection Coefficient])

100 MHz, 300 MHz, 500 MHz pﬁgf;t‘ii}&g%ﬁ y
1 GHz, 1.5 GHz, 2 GHz [Reflection Coefficient])

3 GHz, 4 GHz, 5 GHz Aﬁnphmde‘ O('O%l /

’ ’ phase: arcsin(0.0061
TvoedS mm 50 O 6 GHz, 7GHz 8 GHz 5 fiection Coefficient])
ypess. 9 GHz, 10 GHz, 11 GHz
. . 12 GHz, 12.4 GHz, 13 GHz  |Amplitude: 0.0080
z, z, z ase: arcsin(0.

ReﬂeCUOTsﬁoefﬁ“em 14 GHz, 15 GHz, 16 GHz  [ph in(0.0080/

up to”O ) 17 GHz, 18 GHz, 18.5 GHz |Reflection Coefficient|)

19 GHz, 19.5 GHz, 20 GHz

20.5 GHz, 21 GHz, 21.5 GHz
22 GHz, 22.5 GHz, 23 GHz
23.5 GHz, 24 GHz, 24.5 GHz
25 GHz, 25.5 GHz, 26 GHz,
26.5 GHz

Amplitude: 0.013
phase: arcsin(0.013/
|Reflection Coefficient|)

#All Calibration Procedures are in-house procedures developed by this laboratory.
[Note] Phase Unit: ° (If equation is undefined, Uncertainty is 180 degree.)
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