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LABORATORY LOCATION: AGILENT TECHNOLOGIES MICROWAVE
(PERMANENT LABORATORY) PRODUCTS (M) SDN BHD
BAYAN LEPAS FREE INDUSTRIAL ZONE
11900 PENANG
MALAYSIA
The standard used for assessment of this laboratory is MS ISO/IEC 17025:2005
FIELD OF CALIBRATION: ELECTRICAL
SCOPE OF ACCREDITATION:
Instrument Calibrated/ Best measurement capability
Measurement Parameter Range expressed as an uncertainty () *
1. RF Power {Measure) 1mwW , 50 MHz {.38%
2. BF / Microwave
Attenuation {Measure) 1.01 kHz to 1 MHz
(1 kHz; IF Substitution Method) 0dBto 40 dB 0.0090 dB
41 dBto 80 dB 0.022 dB
81dBto 110 dB 0.033 dB
1 MHz to 80 MHz
0 dB to 40 dB 0.0050 dB
41 dBto 80 dB 0.010dB
81dBto 110dB 0.030 dB
80 MHz to 6 GHz
0 dB to 40 dB 0.010dB
41 dB to 80 dB 0.021dB
81 dBto 110 dB 0.032 dB
* The uncertainties are based on an estimated confidence probability of not less than
95% unless otherwise stated.
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FIELD OF CALIBRATION : ELECTRICAL

SCOPE OF ACCREDITATION:

Best measurement capability

Instrument Calibrated/ expressed as an uncertainty (z) *

Measurement Parameter Range
3. Voltage Refiection Coefficient 10 kHz to 300 kHz
$11/522 (Linearity) 0to 0.1 0.0022
(Measure - 50 chm system) 01t00.5 0.0028
05t01.0 0.0055
300 kHz to 6 GHz

0to 0.1 0.0018
0.tt005 0.0024
051t01.0 0.0052

45 MHz 1o 18 GHz
0to 0.1 0.0030
0.1t00.5 0.0032
0.5t01.0 0.0049

18 GHz to 26.5 GHz
0to 0.1 0.0045
0.1t005 0.0047
051010 0.0079

26.5 GHz to 50 GHz
0to 0.1 0.0086
011005 0.0087
05t01.0 0.0t2
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FIELD OF CALIBRATION : ELECTRICAL
SCOPE OF ACCREDITATION:
Instrument Calibrated/ Best measurement capability
Measurement Parameter Hange expressed as an uncerlainty () *
4, Transmission $12/521 10 kHz t0 30 kHz
{(Measure- 50 ohm system) 0dBto 10dB 0.062 dB
10 dB to 20 dB 0.072 dB
20 dB to 30 dB 0.13 dB
30 kHz to 6 GHz
0dBto10dB 0.057dB
10dBio 20 dB 0.060d¢B
20 dB to 30 dB 0.061dB
30 dBio 40 dB 0.073dB
40 dB to 50 dB 0.080dB
50 dB to 60 dB 0.098 dB
60 dB to 70 dB 0.15dB
70 dBto B0 dB (.38 dB
45 MHz to 18 GHz
0 dB to 10dB 0.022 dB
10dBtc 20 dB 0.023dB
20 dBto 30 dB 0.029 dB
30dBto 40 dB 0.063 dB
40 dB to 50 dB 0.059 dB
50 dBto 60 dB 0.083¢B
60 dB to 70 dB 0.17 dB
70 dB to 80 dB 0.45 dB
18 GHz to 26.5 GHz
0dBto10dB 0.029 dB
10 dB 1o 20 dB 0,030 dB
20 dB 1o 30 dB 0.035 dB
30dBto 40 dB 0.060dB
40 dB 0 50 dB 0.10 dB
50dBto 60 dB 0.12 dB
60 dB to 70 dB 0.21 dB
70 dBto 80 dB 0.49 dB
26.5 GHz to 50 GHz
0dBto10dB 0.031dB
10 dB to 20 dB 0.032 dB
20 dB to 30 dB 0.038 dB
30 dB to 40 dB 0.062 dB
40 dB to 50 dB 0.085 dB
50 dB to 60 dB 0.14dB
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(issue 2, 6 April 2009 replacement of
SAMM 248 dated 9 June 2008)

Schedule

FIELD OF CALIBRATION : ELECTRICAL

SCOPE OF ACCREDITATION:

Instrument Calibrated/
Measurement Parameter

5. Calibration Factor of RF
Power, at 1 mwW, 50 MHz

(Measure Power Sensors - 75
Ohm System)

{Measure Power Sensors - 50
Ohm System)

Range

1 uW to 100 mw

100 kHz to 2 GHz

100 pW ic 1 uW

10 MHz to 50 MHz
50 MHz 10 18 GHz
18 GHz to 26.5 GHz
26.5 GHz to 50 GHz

1 W to 100 pW

9 kHz to 100 kHz
100 kHz to 10 MHz
10 MHz to 50 MHz
50 MHz to 4.2 GHz
4.2 GHz {o 18 GHz
18 GHz to 26.5 GHz
26.5 GHz to 50 GHz

100 uW to 10 mwW

9 kHz 10 100 kHz
100 kHz to 10 MHz
10 Mtz 1o 50 MHz
50 MMz to 4.2 GHz
4.2 Gz to 18 GHz
18 GHz t0 26.5 GHz

26.5 GHz to 50 GHz

SKIA AKREDITAS! MAKMAL MALAYSIA (SAMM)
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Best measurement capability

expressed as an uncertainty (+) *

of reading

0.97%

0.35 %
0.35 %
1.3%
1.3 %

0.40 %
0.30 %
0.30 %
0.30 %
0.32 %
1.0 %
1.3 %

0.40 %
0.30 %
0.30 %
0.30 %
0.32 %
1.0%
1.3 9%
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FIELD OF CALIBRATION : ELECTRICAL
SCOPE OF ACCREDITATION:
instrument Calibrated/ Best measurement capability
Measurement Parameter Range expressed as an uncertainty (=) *
5, Calibration Factor of RF of reading
Power, at 1 1 mW, 50 MHz 10 mW to 100 mw
{continue)
9 kHz to 100 kHz (.40 %

{(Measure Power Sensors 100 kHz to 10 MHz 0.30 %
- 50 Ohm System) 10 MHz to 50 MHz 0.30 %

50 MMz to 4.2 GHz 0.30 %

4.2 GHz to 18 GHz 0.32 %

18 GHz to 26.5 GHz 1.0%

28.5 GHz to 50 GHz 1.3 %

100 mMWio3W

100 kHz to 10 MHz 0.30 %

10 MHz to 4.2 GHz 0.30 %

4.2 GHz to 18 Gz 0.383%
8. Frequency Source 10 MHz 7.2E-12 Hz/Hz
Signatories:
1. Tan Phaik Geok {/C No. 1 810805-07-5582
2. Yong En Haur YC No. : 780510-10-5225
3. Tan Ming Hui HC No. : 820927-06-5859
4. Cheong Chee Seng I/C No. : 760220-07-5821

SKIM AKREDITASI MAKIMAL MALAYSIA (SAMM)
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FIELD OF CALIBRATION : ELECTRICAL
SCOPE OF ACCREDITATION:
instrument Calibrated/ Best measvrement capability
Measuremeni Parameter Range gxpressed as an unceriainty (1 *

7. Reflection Coefficient, T -tERe{l 121

SEimin g

constrained by:

0<ilisi

For devices fitted with Type-N 45 MHz 10 18 GHz 0.0030
connectors only.
For devices fitted 3.5 mm 45 Mtz 10 33 GHz 0.0040
connectors.
8. Transmission Coefficient, T -1 = Re{Ti=1

12 im{Tr <1

constrainad by

05T =1

For devices fitted with Type-N 45 Mz to 18 GHz:
connectors. 0dBto f0dB 0.0002 dB

10 dB 1o 20 dB ¢.0088 dB

20 d83 10 30 dB 0.018¢B

30 dBto 40 dB 0.027 di

40 dB to 50 dB 0.037 d8

50 did to 60 dB 0.056 d8

60 dB to 70 dB .12 d8

70 dB to 80 dB (.34 dB

80 dB to 80 dB 1.0 a8

90 dB to 100 dB 2.8dB

SKIM AKREDITAS! MAKIMAL MALAYSIA {SANM)
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FIELD OF CALIBRATION : ELECTRICAL
SCOPE OF ACCREDITATION:
instrument Calibrated/ Best measurement capability
Measurement Parameter Hange expressed as an uncertainty () *

8. Transmission Coefficient, T
{Continue)
For devices fitted 3.5 mm 45 MHz to 33 GHz:
conneciors. 0dBto10dB 0.0002 dB

10 dBto 20 dB 0.0088 dB

20 dB te 30 dB 0.018dB

30 dB 1o 40 dB 0.027 dB

4G dB to 50 dB 0.037 dB

50 dB to 80 dB 0.056 dB

80 di to 70 dB 0.12 d8

70 dB 1o 80 dB 0.34 dB

80 dB 1o 80 dB 1.0 dB

a0 di 10 100 dB 2.3d8
Signatories:
1. Tan Phaik Geok /G No. : 810805-07-5582
2. Yong En Maur 1/ No. : 780510-10-5225
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FIELD OF CALIBRATION : ELECTRICAL

SCOPE OF ACCREDITATION:

instrument Calibrated/ Best measurement capability

Measurement Parameter Range expressed as an unceriginty (=) *
DC/LF Source
8. DC Resistance 0.1 Ohm 0.13 uOhm
0.48 Ohm 0.6t uOhm
1 Ohm 1.3 yOhm
4.8 Ohm 6.7 pOhm
10 Ohm 13 uOhm
65 Ohm 87 4Ohm
100 Ohm .13 mOhm
1 kOhm 1.3 mOhm
10 kOhm 13 mOhm
100 kOhm 0.13 Ohm
1 MOhm 1.6 Ohm
10 MOhm 21 Ohm
100 MOhm 0.23 kOhm

10. DC Voltage

0 mV to 100 mvV

0.21 uVv
100mVio 1V 0.74 pv
1Vie 10V 7.4 !JV
10Vio 100V 74 WV
100 Vic 1000 V 1.2 mv
11. DC Current 0 uAto 100 vA 0.38 nA
100 pA to 300 pA 0.82 nA
300 uAto 1 mA 3.5 nA
1 mAto 3mA 7.4 nA
3mAtc 10mA 36 nA
10 mA to 30 mA 77 nA
30 mA to 100 mA 0.58 pA
100 mA to 300 mA 0.97 uA
300 mAto 1A 5.9 uA

SKIN AKREDITASI MAKIMAL MALAYSIA (SAMM)
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FIELD OF CALIBRATION : ELECTRICAL

SCOPE OF ACCREDITATION:
Instrument Calibrated/ Best measurement capabifity
Measurement Parameter Range expressed as an unceriainty () *
DC/LF Source
12. AC Voltage OmVito 2.2mV,
: 10 Hz to 20 Hz 3.2 uV
20 Hz t0 40 Hz 1.9V
40 Mz to 20 kHz 1.5 uv
20 kHz to 50 kHz 25 LV
50 kHz to 100 kMz 3.3 v
100 kHz to 300 kHz 58UV
300 kHz to 500 kHz 7.3 1V

500 kHz to 1 MHz 1 pv

2.2 mVio22my,

10 Hz to 20 Hz 53 MV
20 Hz to 40 Hz 3.5V
40 Hz to 20 kHz 2.4 4V
20 kHz fo 50 kHz 42 v
50 kHz to 100 kMz 5.9V
100 kHz to 300 kiHz 14wV
300 kHz to 500 kHz 18 uV
500 kHz to 1 MHz 29 LV
22 mVio 220 mV,
10 Hzto 20 Hz 32 nv
20 Hz to 40 Hz 14 1V
40 Hz to 20 kHz 8.4 nV
20 kHz to 50 kHz 13 vV
50 kHz o 100 kHz 24 v
1G0 kHz to 300 kHz 37 wV
300 kHz tc 500 kHz 59 LV
500 kHz to 1 MHz 0.15 mv
220 mV to 2.2V,
10 Hz to 20 Hz 0.28 mv
20 Hz to 40 Hz 93 uv
40 Hz to 20 kHz 37 pv
20 kHz to 50 kHz 64 pv
50 kHz to 100 kHz 97 pv
100 kHz to 300 kHz 0.22 mV
300 kHz to 500 kHz 0.35 mv
500 kHz to 1 MHz 1.3 mV

SKIW AKREDITAS] MAKMAL MALAYSIA [SAMM)
LABORATORY ACCREDITATION SCHEME OF MALAYSIA




NO: SAMM 248

(Issue 2, 6 April 2009 replacement of
SAMM 248 dated 9 June 2008)

Schedule

FIELD OF CALIBRATION : ELECTRICAL

SCOPE OF ACCREDITATION:

Instrument Calibrated/
Measurement Parameter

DC/LF Source

12. AC Voltage
{continue}

Range

2.2V 1o 22V,
10 Hz to 20 Hz
20 Hz to 40 Hz
40 Hz to 20 kHz
20 kHz 10 50 kHz
50 kHz to 100 kHz
100 kHz to 300 kHz
300 kHz to 500 kiHz
500 kHz to 1 MHz

22V io 2200V,
10 Hz to 20 Hz
20 Hz to 40 Hz
40 Hz to 20 kiHz
20 kHz to 50 kHz
50 kHz to 100 kHz
100 kHz to 300 kHz

220 V1o 750V,
50 kHz to 100 kHz

750 Vto 1100 V,
40 Hz to 1 kHiz
1 kHz to 20 kHz

20 kHz to 30 kHz

SKIM AKREDITASI MAKMAL MALAYSIA (SANIM)

issue date: 6 April 2009
Valid until: 12 June 2011 MS ISO/IEC 17025
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Best measurement capability
expressed as an uncertainty (=) *

2.8 mv
0.94 mv
0.42 mv
0.68 mV
1.1 mV
2.6 mv
5.4 mV
13mV

28 mv
9.7 mV
4.7 mvV
8.7 mv
14 mV
29 mv

021V

31 mv
29 mv
84 mvV

LABORATORY ACCREIHTATION SCHEME OF MALAYSIA
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Page: 11 of 15

FIELD OF CALIBRATION : ELECTRICAL

SCOPE OF ACCREDITATION:
Instrument Calibrated/ Best measurement capability
Measurement Parameter Bange expressed as an uncerfainiy (+) *
DC/LF Source

13. AC Current
O A to 220 pA,

10 Hz to 20 Hz 38 nA
20 Hz to 40 Hz 25 nA
40 Hz to 1 kHz 22 nA
1 kHz to 5 kHz 22 nA
5kHz to 10 kHz 22 nA
220 pA to 2.2 mA,
10 Hzt0 20 Hz 0.38 pA
20 Hz to 40 Hz 0.25 pA
40 Hzto 1 kHz 0.22 pA
1 kHzto 5 kHz 0.22 LA
5 kkzto 10 kHz 0.22 JA
2.2 mA to 22 mA,
10 Hz 1o 20 Hz 3.8 A
20 Hz 1o 40 Hz 2.5 uA
40 Hz to 1 kHz 2.2 uA
1 kMzto 5 kHz 2.2 A
B kHz to 10 kHz 2.2 uA
22 mA to 220 mA,
10Hzto 20 Hz BBHA
20 Hz to 40 Hz 25 A
40 Hz to 1 kHz 25 A
1 kHz to 5 kHz 22LA
5 kHzto 10 kHz 22 A
220 mA to 2.2 A,
20 Hzto 40 Hz
40 Hz 10 1 KkHz g'gg m
1 kiHz to 5 kMz 0122mA
5 kHz to 10 kHz 0.92 mA

Signatory:

1. Yong En Haur i/C No. : 780510-10-5225

SKIN AKREDITASI MAKIMAL MALAYSIA (SAMEM)
LABORATORY ACCREDITATION SCHEME OF MAILAYSIA
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FIELD OF CALIBRATION : ELECTRICAL
SCOPE OF ACCREDITATION:
instrument Calibrated/ Best measurement capability
Measurement Parameter Range expressed as anh unceriainty (£) *
DC/LF Measure
14. DC Voitage 100 mv 015 uv
-100 mv 015 uv
1V 1.4 v
1V 1.5 uV
10V 3.7V
A0V 3.8 v
100V 0.27 mvV
-100 V 0.26 mvV
1000 vV 59mv
-1000 vV 59 mv
15. Resistance 1 Ohm 4.4 uOhm
10 Ohm 32 uOhm
100 Ohm 0.15 mOhm
1 kOhm 1.9 mOhm
10 kOhm 13 mOhm
100 kOhm 0.31 Ohm
1 MOhm 13 Ohm
10 MOhm 0.27 kCGhm
160 MOhm 7.8 kOhm
1 GOhm 0.96 MOhm
16, DC Current 100 nA 3.2 pA
-100 nA 8.1 pA
1 A 24 pA
-1 A 24 pA
10 pA 0.22 nA
-10 pA 0.22 nA
100 pA 1.1 nA
-100 pA 1.1 nA
1 mA 9.9 nA
-1 mA 9.9 nA
10 mA 011 pA
-10 mA 0.12 A
100 mA 1.5 pA
-100 mA 1.5 1A
1A 52 uA
-1 A 52 YA
SKIM AKREDITAS] MAKMAL MALAYSIA (SAMM)
LABORATORY ACCREDITATION SCHEME OF MALAYSIA
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FIELD OF CALIBRATION : ELECTRICAL.

SCOPE OF ACCREDITATION:
Instrument Calibrated/ Best measurement capability
Measurement Parameter Hange expressed as an uncertainty (=) *
DC/LF Measure
17. AC Voltage 10 mV @ 1kHz 0.65 uv
10mV @ 20 kHz 0.61 uv
10 mV @ 100 kHz 0.82 pv
10 mV @ 300 kHz 1.5 1V
10mV @ 1 MHz 6.0 v
100 mV @ 1 kMHz 5.6 uv
100 mV @ 20 kHz 6.0 pv
100 mV @ 100 kHz 59 uv
100 mV @ 300 kHz 12 WV
100 mv @ 1 MHz 75 pv
1V@1kHz 0.44 uV
1V @ 20 kMHz 0.38 uv
1V @ 50 kMz .65 uv
1V @ 100 kHz 0.82 nv
1V @ 300 kHz 0.18 mv
1V @ 500 kHz 0.61 mv
TV@1MHz 0.66 mV
3V @ 100 kHz 0.35 mV
10V @10 Hz .58 mv
10V @ 20 Hz 0.46 mV
10V @ 40 Hz 0.39 myv
10V @ 1 kHz 0.36 mV
10OV @4kHz 0.36 mV
10V @ 8 kHz 0.36mV
10V @ 10kHz 0.35 mv
10V @ 20 kHz 0.36 mv
10V @ 50 kHz 0.37 mv
10V @ 100 kHz f.2my
10V @ 300 kHz 2.8mv
10V @ 500 kHz 8.2 mv
10V ®@1MHz 8.5 mv
100V @ 1 kHz 56 mV
100V @ 20 kHz 9.2mv
100 V @ 50 kHz 11 mv
10CV @ 100 kHz 15 mvV
700V @ 1 kHz 33 mv
700V @ 20 kHz 78 my

lq;m‘axn¢.‘¢;§\§‘
ks T
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&
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NO: SAMM 248

{lssue 2, 6 April 2008 replacement of
SAMM 248 dated g June 2008)

Schedule

FIELD OF CALIBRATION : ELECTRICAL

SCOPE OF ACCREDITATION:

Instrument Calibrated/
Measurement Parameter

DC/LF Weasure

17. AC Voltage  coniinue

18. AC Current

19. Frequency

Signatories:
1. Lau Chee Keong

2. Yong En Haur

Range

10mvV @ 4 MHz
100 mV @ 4 MHz
100mV @ 8 MHz
100myV @ 10 MHz
1V @ 4 MHz
iV @ 8 MHz
1V @ 10 MHz
3V @ 2 MHz
3V @ 4 MHz
3V @ 8 MHz
3V @ 10 MHz

10 pA @ 1 kMz
100 uA @ 1 kHz
1TmA @ 1kHz
10mA @ 1 kHz
100 mA @ 1 kHz
1A @ 1kHz

1 Hz
10 MHz

I/C No. : 741028-07-5791

YO No. 1 780510-10-5225

SHIM AKREDITASI MAKIMAL MALAYSIA (SAMM)
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Valid until: 12 June 2011 MS ISOAEC 17025
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Best measurement capability
expressed as an uncertainty (z} *

59 uv
0.54 mV
11 mvV
1.3 mVv
52 myv
10 mv

43 mV
16 mv

186 mV
30 mv
39 mv

53 nA
13 nA
0.13 pA
1.3 uA
13 A
0.24 mA

60 uHz
70 Hz

LABORATORY ACCREDITATION SCHEME OF MALAYSIA



Schedule

NO: SAMM 248

(lssue 2, 6 April 2009 replacement of
SAMM 248 dated 9 June 2008}

FIELD OF CALIBRATION : DIMENSIONAL

SCOPE OF ACCREDITATION:

instrument Calibrated/

Measurement Parameter Hange
Plain Plug Gages 0.5 mmtc 12 mm
Thread plug gages 1.Omm o 15 mm

Pitch Diamster
{metric threads, 0.2 — & mm pitch)

Signatories:

1. Beh Bak Heng /C No. : 570918-08-6261

2. Khoo Teng Kok /G No. : 740203-07-5453

SKIM AKREDITASE MAKIMAL MALAYSIA (SAMM)

{ssue date: 6 April 2009
Valid until: 12 June 2011

ME 1SO/IEC 17025
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Best measurement capabiiily
expressed a8 an uncertainty () *

0.22 pum

1.3 um

LABORATORY ACCREDITATION SCHEME OF MALAYSIA



