(English Translation)

Certificate of Accreditation
To  Agilent Technologies International Japan, Ltd.

[AJapan hereby accredits the following laboratory based on
the Measurement Law as it meets the requirements of relevant
international standards. This laboratory also meets the
requirements for Mutual Recognition Arrangements (MRA) of
ILAC and APLAC.

Accreditation No. JCS S 004 8

Name of Laboratory
Measurement Standards Center, Hachioji Semiconductor

Test Division, Agilent Technologies International Japan,
Ltd.

Address of Laboratory
9-1, Takakura-cho, Hachioji-shi, Tokyo 192-0033, Japan

Accreditation Scope
Time & Frequency, Electricity(Direct Current &
Low Frequency), Electricity(High Frequency) (as attached)

Accreditation Criterion ISO/IEC 17025:2005

Date of Issue: 2008-12-26
Katuo Seta, Ph. D.
Chief Executive, IAJapan
National Institute of Technology and Evaluation

- Intemational Accreditation Japan (TAJapan) is a laboratory accreditation body which has signed MRAs of TLAC{Intcmalticnal
Laboratory Accreditation Cooperation) and APLAC (Asia Pacific Laboratory Acercditation Cooperation).
- MRA requirements are, in addition 10 relevant inlemational standards and guides, requirements for participation in proficiency testing

programmes, surveillance snd reassessment, and the policy for the traceability of measurcment for MRA purpose.



General Fiel_d of Calibration : Time & Frequency
Date of Initial Accreditation of the Field : 2005-04-20
Measurand Quantities/Instruments[Date of Accreditation] : Time & Frequency Counter, etc. [2006-10-26]

Permanent Laboratory/QOn-site Calibration . Permanent Laboratory

Best measurement
Type of service Calibration scope capability
k=2)
Time & Frequency|Frequency Standards 1 MHz, 5 MHz, 10 MHz 1.8x10°"?
counter, etc. Frequency Generator | MHz, 5 MHz, 10 MHz 1.8x10™"
Frequency Counter 1 MHz, 5§ MHz, 10 MHz 1.8x10°"

General Field of Calibration : Electricity {Direct Cumrency & Low Frequency)

Date of Initial Accreditation of the Field @ 1995-06-21
Measurand Quantities/Instruments[Date of Accreditation] . Direct Current Measuring Equipment, etc., [2005-11-01

1 Low Frequency AC Measuring Equipment, etc., [2005-11-01] Low Frequency Impedance Measuring Equipment,

etc. [2005-11-01[(*)2008-12-26]
Permanent Laboratory/On-site Calibration ; Permanent Laboratory

Best measurement
Type of service Catibration scope capability
(k=2)
Direct Current | DC Resistance From | mQ less than 10 mQ 8.5 ppm
Measuring Box From 10 m€) less than 100 mQ 3.6 ppm
Equipment, From 100 mQ less than 1 O 2.0 ppm
elc. From 1 Q less than 10 0.98 ppm
From 10 © less than 100 Q 0.79 ppm
From 100 Q less than 1 kQ 0.63 ppm
From 1 kQ less than 10 kQ 0.52 ppm
10 kO 0.59 ppm
More than 10 kQ up to 100 kQ 1.3 ppm
More than 100 kQ up to 1| MQ 2.2 ppm
More than 1 MQ up to 10 MQ 7.8 ppm
More than 10 MQ up to 100 MQ 2] ppm
More than 100 MQ up to 1 GQ 37 ppm
More than 1 GQ up to 10 GO 31 ppm
More than 10 GQ up to 100 GQ 0.013 %
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Direct Current
Measuring
Equipment,
cic,

DC Resistance From | m(} less than 10 mQ 14 ppm
Measuring From 10 m{} less than 100 mQ 0.011 %
Equipment From 100 mQ less than 1 Q 64 ppm
From 1 Q less than 10 ) 0.98 ppm

From 10 Q less than 100 Q 0.86 ppm

From 100 Q less than 1 kQ 0.80 ppm

From 1 k) less than 10 kO 0.82 ppm

10 kO 0.59 ppm

More than 10 kQ up to 100 kQ 3.2 ppm

More than 100 kQ up to 1 MQ 4.6 ppm

More than | MQ up to 10 MQ 7.8 ppm

More than 10 MQ up to 100 MQ 26 ppm

More than 100 MQ up to 1 GQ 83 ppm

More than 1 GQ up to 10 GO 0.022 %

More than 10 GQ up 1o 100 GQ 0.061 %

DC Voliage From 100 mV less than 1 V 4.0 ppm
Source ‘ From 1 V less than 10 V 1.3 ppm
10V 0.3 ppm

More than 10 V less than 1000 V 1.8 ppm

DC Voliage From 1 mV less than 10 mV 7.3 ppm
Measuring From 10 mV less than 100 mV 53 ppm
Equipment From 100 mV less than 1 V 4.0 ppm
From | V less than 10 V 1.3 ppm

10 V 0.3 ppm

More than 10 V up to 1000 V 1.8 ppm

Direct Current 100 yA 4.7 ppm
Source More than 100 pA less than 10 mA 4.7 ppm
10 mA 4.7 ppm

More than 10 mA up to 100 mA 6.0 ppm

More than 100 mA up to | A 6.7 ppm

Direct Current 100 pA 4.9 ppm
Mea'suring More than 100 pA less than 10 mA 5.5 ppm
Equipment 10 mA 7.8 ppm
More than 10 mA up to 100 mA 9.2 ppm

More than 100 mA up to 1 A 19 ppm
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Low Frequency AC Voltage 1 kHz From 10 mV less than 100 mV 29 ppm
AC Measuring | SOWe® From 100 mV less than 1 V 28 ppm
Equipment, From 1 V less than 10 V 26 ppm
etc. 0V From 20 Hz up to 20 kHz 26 ppm
More than 20 kHz up to 100 kHz 37 ppm
More than 100 kHz up to | MHz 75 ppm
1 kHz More than 10 V up to 100 V 26 ppm
More than 100 V less than 1000 V 30 ppm
1000 V 29 ppm
AC Voltage 1 kHz From 1) mV less than 100 mV 29 ppm
Measuring From 100 mV less than | V 28 ppm
Equipment From | V less than 10 V 26 ppm
10V From 20 Hz up to 20 kHz 26 ppm
More than 20 kHz up to 100 kHz 37 ppm
More than 100 kHz up to 1 MHz 75 ppm
1 kHz More than 10 V up to 100 V 26 ppm
More than 100 V less than 1000 V 30 ppm
1000 V 29 ppm
AC-DC 10V From 20 Hz less than | kHz 34 ppm
Volage 1 kHz 30 ppm
Comparator More than 1 kHz up w0 20 kHz 31 ppm
More than 20 kHz up to 50 kHz 37 ppm
More than 50 kHz up to 100 kHz 43 ppm
More than 100 kHz up to | MHz 73 ppm
! kHz More than 10 V less than 1 kV 32 ppm
I kv 29 ppm
Alternating 1 kHz From T mA up to 10 mA 29 ppm
Current
More than 10 mA up to 100 mA 31 ppm
Source
Alternating 1 kHz From 1 mA up to 10 mA 29 ppm
Current
Measuring Meore than 10 mA up to 100 mA 31 ppm
Equipment -
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Low Frequency
Impedance
Measuring

Equipment, Etc.

Capacitor

1 pF

1 kHz

Capacitor:1.4 pF/F(*)

D factor:1.4X107(*)

More than 1 kHz
up to 13 MHz (%)

Capacitor:2(a®+b%)'? pF/F
a=13.5, b=1.5¢

D factor: 2(a’+b%)'?
a=8x10%, b=2.2£x10°

More than 1 pF
less than 10 pF

1 kHz

Capacitor:1.4 pF/F(*)

D factor:1.4X107°(*)

1 kHz

Capacitor:0.77 pF/F(*)

D factor:1.3x10°3(*)

Capacitor:2(a’+b%)'? pF/F

10 pF
More than 1 kHz a=12, b=0.4f
up 10 13 MHz (*) | D factor: 2(a*+b%)"?
a=6.5x10®,b=0.8fx10°
Mere than 10 pF | KHz Capacitor:0.77 pF/F(*)
less than 100 pF D factor:1.3x10°(%)
1 *
| kHz Capacitor:0.73 uF/F(*)
D factor:1.3x10°%(%)
: FIENT
100 pF Capacitor:2(a”+b")" pF/F

More than 1 kHz
up to 13 MHz (*)

a=12, b=0.4{

D factor: 2(a*+b%)?
2=6.5%10°,b=0.8f%10'

More than 100 pF
less than 1000 pF

1 kHz

Capacitor:0.91 uF/F(*)

D factor:1.3x10°%(¥%)

1000 pF

From 120 Hz
up to 100 kHz (*)

Capacitor:2.4 pF/F

D factor:1.4%x107

I kHz

Capacitor:0.91 pF/F(*)

D factor:1.3x107(*)

More than 100 kHz

up to 13 MHz (%)

Capacitor:2(a®+b%)'? F/F
a=17, b=1.4£

D factor: 2(a’+b%)'%?
a=7x 10 b=3.2fx10"°

[Note] f:MHz, D factor: Dissipation factor
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120 Hz(*) Capacitor:8.0 p]';fF
D factor:1.5%10
H *
| kHaz gal;acuoisgi I,.;)};ﬂi( )]
10 oF Caar:for.‘;0 ;F)
10 kHz(¥) pacitor:6. st
D factor:1.5%10°
More than 120 Hz | Capacitor:15 pF/F
up to 100 kHz (*) | D factor:1.7x10°
itor:12
120 Hz(*) Capacitor: p.F:;F
D factor:1.8X1Q°
——y Rt
| Kz Ealz‘ac:mrf?(i ]p(l)li(*() )
100 nF acor
10 KHz(¥) Capacitor:1] pFr;F
D factor:1.7Xx10
More than 120 Hz | Capacitor:21 pF/F
up to 100 kHz (¥) | D factor:2.0x10°
Low Frequency 120 Hz(*) Capacitor:16 pF/F
Impedance ) D factor:2.0x10°
) Capacitor -
Measuring [ KHz Capacitor:12 pF/F(*)
Equipment, Etc. | o D factor:1.8x10%(*)
10 KHz(") Capacitor:17 pF.;F
D factor:1.9%10"
Maore than 120 Hz | Capacitor:37 pF/F
up to 100 kHz (*) | D factor:3.3x107
itor:22 pF/F
120 Hz(*) Capacitor ’LF‘;
D factor:2.3%10"
P .
| kHz Capacitor:16 pF,;F( )
0 D factor:2.0x10°%(*)
b More than 120 Hz | Capaciter:49 pF/F
up to 10 kHz (*) D factor:2.3x10%
More than 10 kHz | Capacitor:0.049 %
up to 100 kHz(*) D factor:6.7x10
From 120 Hz Capacitor:29 pF/F
less than 1 kHz(*) | D factor:2.5%10°
100 pF -
Capacitor:21 pF/F(*)
1 kHz =
D factor:2.7x107(*)

[Note] f:MHz, D factor: Dissipation factor
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Low Frequency
Impedance
Measuring

Equipment, Etc.

Capacitor

More than | pF More than Capacitor:(8Z+90) pF/F
less than 100 pF 100 kQ D factor:(5Z+120)x10°
More than | kQ | Capacitor:71 pF/F
From 120 Hz up to 100 kO | D factor:3.8%10°*
up to 100 kHz(*) From 10 Q Capacitor:57 pF/F
up to 1 kQ D factor:3.5%10°
Z= U(wC) From 1 Capacitor:0.032 %
less than 10 Q@ | D factor:2.4x10™*
Capacitor:0.059 %
Less than 1 © =
D factor:7.2x10
More than 1 pF Capacitor:(0.03f+0.006) %
less than 1000 pF
More than 100 kHz Up to 1.6 M

up to 13 MHaz(*)

= 1 {wC)

D factor(5f+2.5)x10™

[Note] :MHz, Z:MQ, D factor: Dissipation factor
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Low Frequency
Impedance
Measuring

Equipment, Etc.

Capacitance
Meter

1 kHz

Capacitor:1.7 pF/F(*)

D factor:1.4x107(*)

More than 1 kHz
less than 12.5 kHz (*)

Capacitor:0.039 %

D factor:1.1x107

1 pF From 12.5 kHz Capacitor:0.011 %
less than 48 kHz(*) | D factor:1.7x1¢°
From 48 kHz Capacitor:(9.3£430) pF/F
up to 2 MHz(*) D factor:(1.0f+37)x10°®
More than 2 MHz | Capacitor:(15.0£+10) pF/F
up to 13 MHz(*) | D factor:(7.2(+80)x10°*
More than 1 pF | kiz Capacitor:1.7 uF/F(*)
Iess than 10 pF D factor:1.4x107%(%)
| Kz Capacitor:0.81 pF/F(*)

10 pF

D factor:1.3%x10°%(%)

More than 1 kHz
less than 12.5 kHz(*)

Capacitor:69 pF/F

D factor:1.5x10*

From 12.5 kHz
up to 2 MHz(*)

Capacitor:(0.1+30) pF/F

D factor:(0.5f+30)x10°

More than 2 MHz
up to I3 MHz(*)

Capacitor:(0.7£+32) pF/F

D factor:(8.8f+30)x10°¢

More than 10 pF

Capacitor:0.81 pF/F(*)

1 kHz
less than 100 pF D factor:1.3%10°5(%)
H -
| KHz Capacitor:0.76 pF/F(*)
D factor:1,3X10°5(*)
From 125 Hz Capacitor:0.016 %

100 pF

less than 1 kHz (™)

D factor:1.6x10%

More than 1 kHz
up to 2 MHz(*)

Capacitor:(0.1f+26) pF/F

D factor:(0.1f+30)x10°®

More than 2 MHz
up to i3 MHz(*)

Capacitor:(0.72+37) pF/F

D factor:(6.2f+41)x10°°

More than 100 pF

Capacitor:0.96 uF/F(*)

1 kHz
less than 1000 pF D factor:1.3x107(%)
H *
| kHa Capacitor:0.96 pF/F(*)
D factor:1.3x10°(%)
From 20 Hz Capacitor:0.060 %
less than 125 Hz(*) | D factor:6.0%10%
From 125 Hz Capacitor:51 pF/F

1000 pF

less than 1 kHz(*)

D factor:4.7%10°

More than 1 kHz
up to 2 MHz(*)

Capacitor:(0.1£+39) yF/F

D factor=(1.8f+20)x10°°

More than 2 MHz
up to 13 MHz(*)

Capacitor:(2.7{*+27) uF/F

D factor:(6.9f+29)x10°

[Note] £:MHz, D factor: Dissipation factor
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Low Frequency
Impedance
Measuring

Equipment, Ete.

Capacitance
Meter

10 oF

Capacitor:15 pF/F

120 Hz(*) 5
D factor:1.7X10
T— *
| kHz Capacitor:13 p,FJS'F( )]
D factor:1,5%107°(*)
itor:14
10 KHz(%) Capacitor:14 uF/F

D factor:1.7x10°%

More than 120 Hz
up to 100 kHz(*)

Capacitor:20 pF/F

D factor:1.9x10°

160 nF

Capacitor:13 pF/F

120 Hz(®) 5
D factor:1.9%10°
1 - *
| kHz Capacitor:10 pF:;F( )
D factor:1.8%107(*)
10 KHz(*) Capacitor:12 pF/F

D facior:1.8x10°

More than 120 Hz

up to 100 kHz(*) ’

Capacitor:22 pF/F

D factor:2.1x10°

| pF

Capacitor:17 pF/F

120 Hz{*) 5
D factor:2.2X10°
H *
| Kz Capacitor:14 pF;;F( )]
D factor:2.0x10™(*)
10 KHz() Capacitor:18 pF/F

D factor:2.1x10°

More than 120 Hz
up to 100 kHz (*}

Capaciter:38 pF/F

D factor:3.4x10°

10 pF

From 20 Hz
less than 120 Hz(*)

Capacitor:43 pF/F

D factor:1.4x10™

120 Hz(*)

Capacitor:25 pF/F

D factor:2.6x107

1 kHz

Capacitor:20 pF/F(*)

D factor:2.3X10°°(*)

More than 120 Hz
up to 10 kHz(*)

Capacitor:51 pF/F

D factor:2.6x10%

More than 10 kHz
up to 100 kHz(*)

Capacitor:0.050 %

D factor:6.8%10™

100 uF

From 120 Hz
less than 1 kHz(*)

Capacitor:30 pF/F

D factor:2.9x10%

1 kHz

Capacitor:22 PF/F(*)

D factor:3.1x107%(%)

[Note] fiMHz, D factor: Dissipation factor
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Low Frequency
Impedance
Measuring

Equipment, Etc.

Capacitance
Meter

More than 1 pF More than Capacitor:(8Z+90) pF/F
less than 10 pF 100 kQ D factor{(5Z+120)x10°
More than 1 kQ | Capacitor:71 pF/F
From 120 Hz up to 100 kG | D factor:3.8x10™
up to 100 kHz(*) From 10 Q Capacitor:57 pF/F
up to 1 kQ D factor:3.5x10°
Z= U(wQ) From 1 O Capacitor:0.032 %
less than 10 @ | D factor:2.4x10™
Capacitor:0.059 %
Less than 1 Q )
D factor:7.2x10
More than | pF Capacitor:(0.03f+0.006) %
less than 1000 pF
More than 100 kHz Up to 1.6 MQ

up to 13 MHz(*)

Z= 1 wC)

D factor:(5f+2.5)x10™

[Note] fiMHz, Z:MQ0), D factor: Dissipation factor
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Series Resistance:0.013 %

1 MHz
Reactance :0.0032 Q
> MHz Series Resistance:0.016 %
Reactance :0.0035 @
Series Resistance:0.021%
3 MHz
. Reactance 0.0035 O
0o 4 MHz Series Resistance:0.030 %
Reactance :0.0038 Q
Series Resistance:0.045 %
5 MHz
Reactance :0.0043 ©
10 MHz Series Resistance:0.18 %
Reactance 0011
Series Resistance:0.31 %
. 13 MHz
Reactance :0.014 O
Low Frequency AC From 10 O From 1 MHz | Series Resistance:0.31 %
) 3
Impedance Resistance Iess than 50 Q) up to 13 MHz | Reactance 1.4Z%107° 0
l\“Ieasuring Box (%) | MHz Series Resistance:0.013 %
Equipment, Etc. Reactance :0.032 O
Series Resistance:0.016 %
2 MHz
Reactance 0033 O
Series Resistance:0.020%
3 MHz
Reactance 0035 ¢
Series Resistance:0.024 %
190 4 MHz
Reactance 0032 G
Series Resistance:0.035 %
5 MHz
Reactance 0.032 Q
10 MHz Series Resistance:0.14 %
Reactance 0,062 O
(3 MHz Series Resistance:0.22 %
Reactance 0.064 ©
From 50 From 1 MHz | Series Resistance:0.22 %
less than 500 up to 13 MHz | Reactance 6.47ZX10%
[Note] Z:MOQ
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Parallel Resistance:0.013 %

100 kHz
Susceptance :0.32 us
1 MHz Parallel Resistance:0.013 %
Susceptance :0.32 s
> MHz Parallel Resistance:0.014 %
Susceptance 1032 ps
3 MHz Parallel Resistance:0.017 %
| kO Susceptance 1032 pS
P i 0.
4 MHz arallel Resistance:0.025 %
Susceptance 0.32 pS
5 MHz Parallel Resistance:0.034 %
Susceptance 20.32 puS
P i .
10 MMz aralle] Resistance:0.13 %
Susceptance :0.60 uS
13 MHz Parallel Resistance:0.22 %
Susceptance :0.61 pS
Parallel Resistance:0.22 %
Low Frequency From 500 Q From 100 kHz T “evisance
Impedance | 1C less than 5 kQ up to 13 MHz | SUscepiance
pedar Resistance s P (6.1/2)X10* S
Measuring Box (*) Parallel Resi 0.029 %
Equipment, Etc. 1 kHz ¢ Resistance:d.
Susceptance :0.031 pS
10 kiz Za.ra]lcl Resistance:0.029 %
0 5818
100 kiz e sistance:0,
Susceptance 0.032 pS
Paral i 0.
| MHz arallel Resistance:0.014 %
Susceptance :0.032 us
Parallel 1 ;0.
From 5 kQ From 100 kHz : el Resistance:0.014%
less than 50 kQ up to 1 MHz | cacuance .
(3.270x107 8§
100 KHz Parallel Resistance:0.014 %
100 kQ Susceptance :0.0032 pS
| MHaz Parallel Resistance:0.014 %
Susceptance :0.0032 uS
Parallel Resi ;0.
From 50 kQ From 100 Kz Ra.ra el Resistance:0.014%
up to 100 k0 up to | MHz cactance “
(A.272x107 8§
[Note] Z:MQ
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Resistance :0.013 %
1 Q 1 kHz
Reactance —
Resistance :0.014 %
I MHz
Reactance :0.0033 O
5 MHaz Resistance :0.018 %
Reactance :0.0040 Q
3 MHz Resistance :0.022 %
Reactance :0.0039 Q
Resi 0
4 MHz esistance :0.031 %
From 1 © Reactance :0.0039 Q
to 10 Resi 0.
up Q 5 MHz sistance :0.046 %
Reactance :0.0045 Q
Rest :0.
10 MHz sistance :0.18 %
Reactance :0.012 O
13 MHz Resistance :0.31 %
Reactance :0.015 O
Low Frequency AC Resistance More than 1 MHz | Resistance :0.31 %
Impedance . less than 13 MHz | Reactance :0.015 Q
. Measuring -
Measuring . From 20 Hz Resistance :0012 %
] Equipment (*)
Equipment, Etc. less than 1 MHz Reactance :0.032 O
! MHz Resistance :0.014 %
Reactance :0.032
2 MHz Resistance :0.017 %
Reactance :0.034 Q
Resistan 0.
From 10 Q 3 MHz esistance :0.02]1 %
- Reactance :0.036 (}
up to 100 O Rosi 0,025 %
(Except 10 Q 4 MHz esistance
at 1 MHz Reaf:lancc 0033 &
up to 13 MHz) 5 MHz Resistance 0.036 %
Reactance :0.033
10 MHz Resistance :0.14 %
Reactance :0.065 ()
Resi 0.
13 MHz esistance .22 %
Reactance :0.068 Q
More than | MHz | Resistance :0.22 %
less than 13 MHz | Reactance :0.068 O
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From 20 Hz Resistance :0.012 %
less than 100 kHz | Susceptance :0.32 pS
100 KHz Resistance :0.013 %
Susceptance :0.32 pS
Resistance :0.013 %
1 MHz
Susceptance :0.32 pS
Resistance :0.015 %
2 MH:z
Susceptance :0.33 pS
3 MHz Resistance :0.018 %
More than 100 O Susceptance :0.33 uS
t i Rk
up to 1 k) 4 MHz Resistance :0.025 %
Susceptance :0.32 pS
5 MHz Resistance :0.034 %
Susceptance :0.32 pS
10 MHz Resistance :0.13 %
AC Resistance SRusccptancc '{?'60 BS
sistan 0.22
Measuring 13 MHz e %
Equipment (*) Susceptance :0.61 pS
More than 1| MHz | Resistance :0.22 %
Low Frequency less than 13 MHz | Susceptance :0.61 puS
Impedance From 1 kHz Resistance :0.012 %
Measuring less than 100 kHz | Susceptance :0.032 pS
Equipment, Etc. : ;
100 KHz Resistance :0.013 %
More than 1 kO Susceptance :0.032 pS
up to 10 kQ i 0.
P | MHz Resistance :0.014 %
Susceptance :0.033 pS
More than 100 kHz | Resistance :0.014 %
less than 1 MHz | Susceptance :0.033 pS
100 kHz Resistance :0.014 %
Susceptance :0.0032 pS
More than 10 kG | MHz Resistance  :0.014 %
up to 100 kQ Susceptance :0.0033 pS
More than 100 kHz | Resistance :0.014 %
less than | MHz Susceptance :0.0033 pS
More than 0 0.01X10%+
less than 0.01 ) )
AC Volage In-phase From 0.0] 0.02x10 _6(*)
Inductive (1 kHz) less than 0.1
Voltage- From 0.1 0. 1105+
Divider less than | ) )
Quadrature More than 0 &
0.2x10
(1 kHz) (*) less than |
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