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This is to certify that

SIME-SIRIM TECHNOLOGIES SDN BHD
SUBANG JAYA, SELANGOR

- MALAYSIA
(FIELDS OF CALIBRATION: ELECTRICAL, TEMPERATURE, MASS,
DIMENSIONAL, FORCE, PRESSURE,

TORQUE, VOLUMETRIC & HYDROMETER)

has been granted accreditation in respect of the scope of accreditation described in
the SCHEDULE attached, subject to the terms and conditions governing the Skim
Akreditasi Makmal Malaysia (SAMM), the Laboratory Accreditation Scheme of

Malaysia.

Laboratories accredited under SAMM meet the requirements of MS ISO/IEC 17025
‘General requirements for the competence of testing and calibration laboratories’.
This Malaysian Standard is identical with ISO/IEC 17025 published by the

International Organization for Standardization (ISO).

“This laboratory is accredited in accordance with recognized International
Standard ISO/IEC 17025:2005. This accreditation demonstrates technical
competence for a defined scope and the operation of a laboratory quality
management system (refer jointISO-ILAC-IAF Communique dated 18 June 2005)”

./

ZWAN KASIM)
for the Director General
Department of Standards Malaysia
Date of issue: 20 October 2008
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LABORATORY LOCATION: SIME-SIRIM TECHNOLOGIES SDN BHD

KOMPLEKS SIME DARBY
PERSIARAN KEWAJIPAN
47600 SUBANG JAYA, SELANGOR

MALAYSIA

(Permanent laboratory)

The standard used for assessment of this laboratory is MS ISO/IEC 17025:2005
FIELD OF CALIBRATION: ELECTRICAL MEASUREMENTS

SCOPE OF ACCREDITATION:

Best measurement capability

expressed as an uncertainty () *

Instrument calibrated/

Measurement parameter Range

1. Measuring Instrument
+220 mV Range (0 mV to +220 mV)

DC VOLTAGE
-220 mV Range (-220 mV to 0 mV) g ﬁg% : gg Ex
+2.2 V Range (0 Vto +2.2 V)
2.2V Range (2.2 V to 0 V) : E\\% i s\\;
+11 V Range (0 V to +11 V)
11V Range (11 Vto 0 V) 353%1353
+22 V Range (0 V to +22 V)
22 V Range (-22 V to 0 V) it et
+220 V Range (0 V to +220 V)
220 V Range (220 V o 0 V) SR e A
#1100 V Range (+100 V to +1100 V) 11 UV + 0.6 mV
-1100 V Range (-1100 V to —=100 V) 11 pVIV + 0.6 mV
AC VOLTAGE 2.2 mV Range (0.22 mV to 2.2 mV)

10 Hz to 20 Hz
20 Hz to 40 Hz
40 Hz to 20 kHz
20 kHz to 50 kHz
50 kHz to 100 kHz
100 kHz to 300 kHz
300 kHz to 500 kHz
500 kHz to 1 MHz

0.6 mV/V +5 puVv
0.24 mV/V + 5 pVv
0.12 mVIV+5uV
0.41 mV/V+5puV
0.95 mV/NV + 8 pV
1.3 mVIV+15 pVv

1.8 mV/V +0.03 mV
3.6 mV/V+0.03mV

* The uncertainties are based on an estimated confidence probability of not less than
95% unless otherwise stated.

SKIM AKREDITASI MAKMAL MALAYSIA (SANMM)
LABORATORY ACCREDITATION SCHEME OF MALAYSIA
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FIELD OF CALIBRATION: ELECTRICAL MEASUREMENTS

SCOPE OF ACCREDITATION:

Instrument calibrated /
Measurement parameters

1. Measuring Instrument
AC VOLTAGE (continued)

Range

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

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

2.2V Range (0.22Vt02.2V)
10 Hz to 20 Hz

20 Hz to 40 Hz
40 Hz to 20 kHz
20 kHz to 50 kHz
50 kHz to 100 kHz
100 kHz to 300 kHz
300 kHz to 500 kHz
500 kHz to 1 MHz

22V Range (2.2 Vto 22 V)
10 Hz to 20 Hz
20 Hz to 40 Hz
40 Hz to 20 kHz
20 kHz to 50 kHz
50 kHz to 100 kHz
100 kHz to 300 kHz
300 kHz to 500 kHz
500 kHz to 1 MHz

SKIM AKREDITASI MAKMAL MALAYSIA (SAMM)

Best Measurement Capability
Expressed as an Uncertainty (1) *

0.6 mV/V +6 pVv
0.24 mV/V + 6 pV
0.12 mV/V + 6 pv
0.41 mV/V +6 pyV
0.95 mV/V + 8 pv
1.3 mVIV +15 pv
1.8 mV/V +0.03 mV
3.6 mV/V +0.03mV

0.6 mV/V + 16 pVv
0.24 mV/V +0.01 mV
0.11 mV/V +0.01 mV
0.36 mV/V +0.01 mV
0.9 mV/V +0.03 mV
1.1 mVv/V + 0.03 mV
1.8 mV/V +0.04 mV

3.6mVviV +0.1mV

0.6 MV + 0.1 mV
0.18 mV/V + 0.03 mV
85 UV/V + 7 pV
0.14 mV/V +0.02 mV
0.28 mV/V + 0.08 mV
0.48 mV/V +0.15 mV
1.2mVIV + 0.4 mV
24mVN +1mV

06 mVIV+1mV
0.18 mV/V +0.3 mV
85 pV/V + 0.07 mV
0.14 mV/V + 0.2 mV
0.28 mV/V + 0.4 mV
0.6 MVV+1.7mV

1.4 mV/V +5mV

3mVvivVv+9mV

LABORATORY ACCREDITATION SCHEME OF MALAYSIA
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FIELD OF CALIBRATION: ELECTRICAL MEASUREMENTS

SCOPE OF ACCREDITATION:

Best Measurement Capability

Instrument calibrated / Rands
Expressed as an Uncertainty (+) *

Measurement parameters

1. Measuring Instrument

DC CURRENT

AC VOLTAGE (continued)

220 V Range (22 V to 220 V)

10 Hz to 20 Hz
20 Hz to 40 Hz
40 Hz to 20 kHz
20 kHz to 50 kHz
50 kHz to 100 kHz
100 kHz to 300 kHz
300 kHz to 500 kHz
500 kHz to 1 MHz

1100 V Range (110 V to 1100 V)

50 Hz to 1 kHz

800.01 V to 1050.00 V
1 kHz to 3 kHz
3 kHz to 10 kHz
10 kHz to 20 kHz

0 pA to +220 pA
-220 pAto 0 pA

0 mA to +2.2 mA
-2.2 mAto 0 mA

0 mA to +22 mA
22 mAto 0 mA

0 mA to +220 mA
-220 mA to 0 mA

0Ato+1A
-1Ato0A

+0.32001 Ato +3.2 A
-3.2 Ato -0.32001 A

0.6 mVV +0.01V
0.18 mV/V +3 mV
90 pVV + 1 mV
0.25 mV/V + 4 mV
06 mViV+0.01V
1.6 mvV +0.11V
54 mVV +0.11V
13 mVv/iV+022V

90 uV/V +4 mV

0.8 mV/V +0.13V
0.8mV/V+0.21V
1.2mViV+032V

60 pA/A +0.01 pA
60 WA/A + 0.01 A

60 LA/A + 0.01 pA
60 LA/A + 0.01 pA

60 LA/A + 0.1 pA
60 PA/A + 0.1 pA

70 WA/A + 1 pA
70 uA/A + 1 pA

95 LA/A + 30 LA
95 LA/A + 30 pA

0.6 mA/A +0.12mA
0.6 mMA/A+0.12 mA

0.55 mA/A +0.94 mA
0.55 mA/A + 0.94 mA

+3.2001 Ato +10.5 A
-10.5 Ato -3.2001 A

0.55 mA/A +4.5mA
0.55 mA/A+45mA

+10.5001 Ato +20 A
-20 Ato —-10.5001 A

SKIM AKREDITASI MAKMAL MALAYSIA (SANMM)
LABORATORY ACCREDITATION SCHEME OF MALAYSIA
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FIELD OF CALIBRATION: ELECTRICAL MEASUREMENTS

SCOPE OF ACCRED

Instrument calibrated /
Measurement parameters

ITATION:

Range

1. Measuring Instrument

DC CURRENT (continued)

AC CURRENT

+20 Ato +100 A
-100 Ato-20 A

9 uAto 220 uA
10 Hz to 20 Hz
20 Hz to 40 Hz
40 Hz to 1 kHz
1 kHz to 5 kHz
5 kHz to 10 kHz

0.22 mAto 2.2 mA

10 Hz to 20 Hz
20 Hz to 40 Hz
40 Hz to 1 kHz
1 kHz to 5 kHz
5 kHz to 10 kHz

2.2 mAto 22 mA
10 Hz to 20 Hz
20 Hz to 40 Hz
40 Hz to 1 kHz
1 kHz to 5 kHz
5 kHz to 10 kHz

22 mA to 220 mA
10 Hz to 20 Hz
20 Hz to 40 Hz
40 Hz to 1 kHz
1 kHz to 5 kHz
5 kHz to 10 kHz

0.22At022A
40 Hz to 1 kHz
1 kHz to 5 kHz
5 kHz to 10 kHz

0.32001 Ato 3.2 A

10 Hz to 3 kHz
3 kHz to 10 kHz

Best Measurement Capability

Expressed as an Uncertain

0.45 mA/A + 20 mA
0.45 mA/A + 20 mA

0.8 mA/A + 0.03 LA
0.42 mA/A + 25 nA
0.16 mA/A + 0.02 pA
0.7 mA/A + 0.05 pA
1.8 mA/A + 0.1 pA

0.8 MA/A +0.05 pA
0.42 mA/A +0.04 pA
0.16 mA/A +0.04 pA
0.7 mA/A + 0,5 pA
1.8 MAJA + 1 pA

0.8 MA/A + 0.5 pA’
0.42 mA/A + 0.4 pA
0.16 MA/A + 0.4 pA

0.7 MA/A + 5 pA
1.8 mA/A +0.01 mA

0.8 MA/A + 5 pA
0.42 MA/A + 4 pA
0.18 MA/A + 4 A

0.7 mA/A + 0.05 mA
1.8 MA/A + 0.1 mA

0.75 mA/A + 0.04 mA
0.85 mA/A + 0.1 mA
0.01 A/A+0.2mA

1 mA/A + 0.48 mA
2.5 mA/A + 2.6 mA

:;\f-m
,0
‘;« no@nmn -)

\\' N\:\& o/

SKIM AKREDITASI MAKIMAL MALAYSIA (SAMM)
LABORATORY ACCREDITATION SCHEME OF MALAYSIA




Issue date : 20 October 2008
Schedule Valid until : 14 September 2011 MS SO/EC 17025

NO : SAMM 088

Page: 5 of 65
FIELD OF CALIBRATION: ELECTRICAL MEASUREMENTS

SCOPE OF ACCREDITATION:

Instrument calibrated / Best Measurement Capability

Range

Measurement parameters Expressed as an Uncertainty (+) *
1. Measuring Instrument
AC CURRENT (continue) 3.2001 Ato 10.5A
10 Hz to 3 kHz 2 mA/A +3 mA
3 kHz to 10 kHz 5 mA/A + 10 mA
10.5001 Ato 20 A
10 Hz to 3 kHz 2mA/A +6.9 mA
3 kHz to 10 kHz 5 mA/A + 23 mA
20 Ato 100 A
10 Hz to 1 kHz 25 mA/A+0.03 A
1 kHz to 10 kHz 5mA/A+0.05A
RESISTANCE 1mQ 0.2 mQ/Q
Fixed Value 10 mQ 0.1 mQ/Q
100 mQ 0.02 mQ/Q
1Q 5 uQ/Q
1.9Q 0.11 mQ/Q
10Q 5 uQ/Q
19Q 31 uQ/Q
100 Q 5 uQ/Q
190 Q 0.02 mQ/Q
1kQ 5 uQ/Q
1.9 kQ 15 uQ/Q
10 kQ2 5 uQ/Q
19 kQ 14 pQ/IQ
100 kQ 5 puQ/Q
190 kQ 15 pQQ
1 MQ 5 uQ/Q
1.9 MQ 24 uQIQ
10 MQ 5 puQ/Q
19 MQ 0.05 mQ/Q
100 MQ 0.13 mQY/Q
1GQ 5uQ/Q
10 GQ 0.02 Q/IQ
100 GQ 0.05 Q/Q
1TQ 0.05 Q/Q

SKIM AKREDITASI MAKMAL MALAYSIA (SAMM)

LABORATORY ACCREDITATION SCHEME OF MALAYSIA
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FIELD OF CALIBRATION: ELECTRICAL MEASUREMENTS
SCOPE OF ACCREDITATION:
Instrument calibrated / Best Measurement Capability
Measurement parameters Range Expressed as an Uncertainty (+) *
1. Measuring Instrument 20 Hz to 1 MHz
CAPACITANCE 1pF 1 mF/F
Fixed Value 10 pF 1 mF/F
100 pF 1 mF/F
1000 pF 1 mF/F
0.01 uF 1 mF/F
0.1 uF 1 mF/F
1.0 uF 1 mFIF
< 350 Hz
0.5000 nF to 4.0000 nF g‘ B pi
4.0001 nF to 40.000 nF P
40.001 nF to 400.00 nF 8 mF/F +0.16 nF
4 mF/F +1.6 nF
400.01 nF to 4.0000 pF 5 mF/F + 18 nF
4.0001 uF to 40.000 pF 5 mF/F + 0.16 uF
A6
40.001 pF to 400.00 uF 5 mF/F + 1.6 uF
Bp
4.0001 mF to 40.000 mF
350 Hz to 1.5 kHz
0.5000 nF to 4.0000 nF 6 mF/F +0.03 nF
4.0001 nF to 40.000 nF 6 mF/F + 0.06 nF
40.001 nF to 400.00 nF 6 mF/F +0.32 nF
400.01 nF to 4.0000 pF 8 mF/F + 3.2 nF
4.0001 pF to 40.000 uF 10 mF/F + 32 nF
40.001 pF to 400.00 puF 10 mF/F + 0.32 puF
400.01 pF to 4.0000 mF 10 mF/F + 3.2 uF
4.0001 mF to 40.000 mF 20 mF/F +0.12 mF
INDUCTANCE 100 ptH @ 1 kHz 2.5 mH/H
Fixed Value 1mH@ 1kHz 1 mH/H
10mH @ 1 kHz 1 mH/H
100 mH @ 1 kHz 1 mH/H
1H@1kHz 1 mH/H
POWER/ ENERGY (DC)
1 kW to 20 kW 0.7 mWW
0.1 Wto 1 kW 0.22 mW/W

SKIM AKREDITASI MAKMAL MALAYSIA (SAMM)
LABORATORY ACCREDITATION SCHEME OF MALAYSIA
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FIELD OF CALIBRATION: ELECTRICAL MEASUREMENTS

SCOPE OF ACCREDITATION:
Instrument calibrated / Best Measurement Capability
Range ; ”
Measurement parameters Expressed as an Uncertainty (+)
1. Measuring Instrument
POWER/ ENERGY (AC) 10 kW to 20 kW 1 mW/MW
(45 Hz to 65 Hz at PF=1) 1 W to 10 kW 0.9 mWW
0.1Wto1W 1 mW/W
FREQUENCY 1 uHz to 80 MHz 64 nHz/Hz
100 kHz to 4320 MHz 32 nHz/Hz
Time Base Output 1 kHz to 10 MHz 3.6 nHz/Hz
AMPLITUDE 10 mVp-p to 10 Vp-p
(1 uHz to 80 MHz, Into 50 ©) T nNpp/vpp+1 mipp
+13 dBm to —140 dBm
(100 kHz to 4320 MHz) 18m
FLATNESS Sine Wave Relative to 1 kHz 0.4 dBm
(Auto range On)
TIME 1sto24 Hrs 0.06 us/s +0.021 s
2. High Voltage Meter 0.5kVto 10 kV 5 mVv/ivV
DC VOLTAGE
AC VOLTAGE (0.5 kV to 10 kV) @ (50/60) Hz 8 mV/iv

3. Clamp Meter
DC Current

10— Turn Coil 3.2001 Ato 32 A 21 mﬁf\
32.001 A to 105 A iy

105.001 A to 200 A :
50 — Turn Coll 16.001 A to 160 A 2.4 mA/A
160.01 A to 525.0 A 2.5 mA/A
525.01 A to 1000.0 A 2.6 mA/A

SKIM AKREDITASI MAKMAL MALAYSIA (SAMM)
LABORATORY ACCREDITATION SCHEME OF MALAYSIA
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FIELD OF CALIBRATION: ELECTRICAL MEASUREMENTS

SCOPE OF ACCREDITATION:

Best Measurement Capability

Instrument calibrated /
fange Expressed as an Uncertainty (+) *

Measurement parameters
3. Clamp Meter

AC Current
10 — Turn Coil 3.2001 Ato 32.0A
10 Hz to 100 Hz 3 mAJA
100 Hz to 440 Hz 8.9 mA/A
32.001 Ato 200.0 A
10 Hz to 100 Hz 3.3 mA/A
100 Hz to 440 Hz 8.2 mA/A
50 — Turn Coll 16.001 Ato 160.0 A
10 Hz to 100 Hz 3 mA/A
160.01 A to 1000.0 A
10 Hz to 100 Hz 3.3 mA/A
4. Insulation Testers
(1.0 kQ to 10.0 kQ) @ 10.0 V 0.5 mQ/Q
(10.0 kQ to 100.0 kQ) @ 50.0 V 0.5 mQy/Q
(0.1IMQ to 1.0 MQ) @ 150.0 V 0.5 mQ/Q
(1.0 MQ to 10.0 MQ) @ 300.0 V 1 mQ/Q
(10.0 MQ2 to 100.0 MQ) @ 500.0 V 1 mQ/Q
(0.1 GQ to 1.0 GQ) @ 1000.0 V 10 mQ/Q2
(1.0 GQ to 10.0 GQ) @ 5000.0 V 50 mQ/Q
(10.0 GQ to 100.0 GQ) @ 5000.0 V 0.1 Q/Q
(100.0 GQ to 600.0 GQ) @ 5000.0 V 50 mQ/Q
5. Oscilloscope
Vertical Daflsctions 0Vto+6.6 V(50 Q Load) 2.5 mVIV+ 0.04 mV
DC Signal 0V to + 130V (1 MQ Load) 0.5 mV/V +0.04 mV
Vertical Deflection +1mVp-pto+6.6 Vp-p 2.5 mVp-p/Vp-p + 0.04 mVp-p
Square Wave Signal (50 2 Load)
+1 mVp-p to + 130 Vp-p 1 mVp-p/Vp-p + 0.04 mVp-p
(1 MQ Load)
Horizontal Deflection 2 ns/div to 20 ms/div 2.5 us/s
Time Markers 50 ms/div to 5 s/div (25+(Output x 1000)) us/s

(50 © Load)

SKIM AKREDITASI MAKMAL MALAYSIA (SAMM)

LABORATORY ACCREDITATION SCHEME OF MALAYSIA
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FIELD OF CALIBRATION: ELECTRICAL MEASUREMENTS
SCOPE OF ACCREDITATION:
Instr;r::::;;li::tedl —— Best Measurement Capability
CDATSMelSrs: e Expressed as an Uncertainty () [*
5. Oscilloscope (continue)
Bandwidth Amplitude 50 kHz to 600 MHz 0.03 Vp-p
600 MHz to 4320 MHz 0.26 Vp-p
Bandwidth Frequency 50 kHz to 600 MHz 2.5 pHz/Hz
600 MHz to 4320 MHz 32 nHz/Hz
Risetime <300 ps +0ns/-0.1ns
6. Sourcing /
Generating Instrument
DC VOLTAGE +100 mV Range (+100 pV to +120 mV) 5uVIV +0.3 uVv
-100 mV Range (-120 mV to —100 uV) 5uV/V +0.3 uVv
+1 V Range (+100 mV to +1.2 V) 4 uVNV +0.3 pv
-1V Range (-1.2 V to —100 mV) 4 uVIV +0.3 pv
+10 V Range (+1 V to +12 V) 4 VNV +0.5 pVv
-10 V Range (-12 Vto —1V) 4 pVIV + 0.5 uv
+100 V Range (+10 V to +120 V) 6 uV/V +0.03 mV
-100 V Range (-120 V to —10 V) 6 uV/V +0.03 mV
+1000 V Range (+100 V to +1050 V) 6 WV +0.1 mV
-1000 V Range (-1050 V to —100 V) 6 VIV +0.1 mV
AC VOLTAGE 2.2 mV Range (600 uV to 2.2 mV)
10 Hz to 20 Hz 1.7mVV +1.3 uv
20 Hz to 40 Hz 0.74 mVV +1.3 pv
40 Hz to 20 kHz 042 mV/V +1.3 pVv
20 kHz to 50 kHz 0.81 mV/V +2 uVv
50 kHz to 100 kHz 1.2mVIV +2.5uV
100 kHz to 300 kHz 23 mVIV +4 uVv
300 kHz to 500 kHz 2.4mVN +8 pV
500 kHz to 1 MHz 3.5mV/V +8 uV

SKIM AKREDITASI MAKMAL MALAYSIA (SAMM)

LABORATORY ACCREDITATION SCHEME OF MALAYSIA
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FIELD OF CALIBRATION: ELECTRICAL MEASUREMENTS

SCOPE OF ACCREDITATION:

Instrument calibrated /

Range

Measurement parameters

6. Sourcing/ Generating
Instrument

AC VOLTAGE (continue)

7 mV Range (1.9 mV to 7 mV)

10 Hz to 20 Hz
20 Hz to 40 Hz
40 Hz to 20 kHz
20 kHz to 50 kHz
50 kHz to 100 kHz
100 kHz to 300 kHz
300 kHz to 500 kHz
500 kHz to 1 MHz

10 mV Range (1 mV to 12 mV)
1Hz to 40 Hz

1 MHz to 4 MHz
4 MHz to 8 MHz

22 mV Range (6 mV to 22 mV)
10 Hz to 20 Hz
20 Hz to 40 Hz
40 Hz to 20 kHz
20 kHz to 50 kHz
50 kHz to 100 kHz
100 kHz to 300 kHz
300 kHz to 500 kHz
500 kHz to 1 MHz

70 mV Range (19 mV to 70 mV)
10 Hz to 20 Hz
20 Hz to 40 Hz
40 Hz to 20 kHz
20 kHz to 50 kHz
50 kHz to 100 kHz
100 kHz to 300 kHz
300 kHz to 500 kHz
500 kHz to 1 MHz

100 mV range (10 mV to 120 mV)
1 Hz to 40 Hz
1 MHz to 2 MHz
2 MHz to 4 MHz
4 MHz to 8 MHz
8 MHz to 10 MHz

SKIM AKREDITASI MAKMAL MALAYSIA (SAMM)

Best Measurement Capability
Expressed as an Uncertainty (+) *

0.85 mMV/V + 1.3 uV
0.37 mV/V + 1.3 uV
0.21 MVIV + 1.3 uV
0.4 mVNV +2 pV
0.6 MVIV + 2.5 pV
1.2 mMVIV +4 pV
1.3 mVIV +8 pV
2.3mVV +8 pV

0.3mVNV +3 pV
0.07 VIV +7 pV
0.2 VN +8 pV

0.29 mVAV +1.3 uV
0.19 mV/AV + 1.3 uv
0.11 mVAV +1.3 uV
0.21 MVIV +2 pV
0.31 MV/V + 2.5 pV
0.81 mMV/V +4 pV
0.89 MV/V + 8 puV
1.7 MV + 8 pV

0.24 MVIV + 1.5 uV
0.12 MV + 1.5 uV
65 WV + 1.5 uV
0.13 MVIV + 2 pV
0.26 mV/V + 2.5 pV
0.51 mMV/V + 4 pV
0.67 MV/V + 8 uV
1.1 MV +8 pV

0.07 mMV/V + 4 pV
15 mV/V +0.01 mV
0.04 V/V + 0.07 mV
0.04 V/V + 0.08 mV
0.15 VIV + 0.1 mV

LABORATORY ACCREDITATION SCHEME OF MALAYSIA
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FIELD OF CALIBRATION: ELECTRICAL MEASUREMENTS

SCOPE OF ACCREDITATION:

Instrument calibrated /
Measurement parameters

6. Sourcing/ Generating

Instrument
AC VOLTAGE (continue)

Range

220 mV Range (60 mV to 220 mV)
10 Hz to 20 Hz

20 Hz to 40 Hz
40 Hz to 20 kHz
20 kHz to 50 kHz
50 kHz to 100 kHz
100 kHz to 300 kHz
300 kHz to 500 kHz
500 kHz to 1 MHz

700 mV Range
(190 mV to 700 mV)

10 Hz to 20 Hz
20 Hz to 40 Hz
40 Hz to 20 kHz
20 kHz to 50 kHz
50 kHz to 100 kHz
100 kHz to 300 kHz
300 kHz to 500 kHz
500 kHz to 1 MHz

1V Range (0.1 Vto1.2V)
1 Hz to 40 Hz
1 MHz to 2 MHz
2 MHz to 4 MHz
4 MHz to 8 MHz
8 MHz to 10 MHz

2.2 V Range (600 mV t0 2.2 V)
10 Hz to 20 Hz
20 Hz to 40 Hz
40 Hz to 20 kHz
20 kHz to 50 kHz
50 kHz to 100 kHz
100 kHz to 300 kHz
300 kHz to 500 kHz
500 kHz to 1 MHz

SKIM AKREDITASI MAKMAL MALAYSIA (SAMM)

Expressed as an Uncertain

Page: 11 of 65

Best Measurement Capability

0.21 mVIV +1.5 pV
85 uV/V + 1.5 pVv
38 uVIV +1.5 uV

69 uV/IV + 2 pv

0.16 mVIV + 2.5 uv
0.25 mVIV + 4 pV
0.38 mV/V + 8 uVv

1mVIV +8 uV

021 mV/V+1.5uV
76 VN + 1.5 uV
33 uVNV +15puV

51 uVIV + 2 pV
79 uVIV + 2.5 uV
0.18 mV/V + 4 Vv
0.3 mV/V+8puV
0.96 mV/V + 8 uv

0.07 mV/V +0.04 mV
15 mV/V + 0.1 mV
0.04 VV + 0.7 mV
0.04 VIV +0.8 mV

0.15VIV+1mV

0.2 mVIV
66 uVv/iv
24 WV
46 uvIv
71 UV
0.16 mV/V
0.26 mV/V
0.9 mViV

LABORATORY ACCREDITATION SCHEME OF MALAYSIA
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FIELD OF CALIBRATION: ELECTRICAL MEASUREMENTS

SCOPE OF ACCREDITATION:

Instrument calibrated / 5 Best Measurement Capability
Measurement parameters Range Expressed as an Uncertainty () *
6. Sourcing/ Generating 7V Range (1.9Vto7V)

Instrument 10 Hz to 20 Hz 0.2 mV/V

AC VOLTAGE (continue) 20 Hz to 40 Hz 67 WV

M
40 Hz to 20 kHz 24 W
20 kHz to 50 kHz o uwv
50 kHz to 100 kHz H
100 kHz to 300 kHz 81 uviv
300 kHz to 500 kHz 06149;1“\)’,(}’
500 kHz to 1 MHz 12 mViV
10 V Range (1 Vto 12 V)
11M|:IZ to 40 Hz 0.07 mV/V + 0.4 mV
z to 2 MHz
2 MHz to 4 MHz 1GmWV + 1.mv
4 MHz to 8 MHz Q.04 VIV + TimV
8 MHz to 10 MHz 0.04 VIV, +8 mV
0.15V/V +0.01V
22 V Range (6 V to 22 V)
10 Hz to 20 Hz
20 Hz to 40 Hz %.2, T\)’,\’y
40 Hz to 20 kHz 27 WV
20 kHz to 50 kHz H
50 kHz to 100 kHz 48 WV
100 kHz to 300 kHz 81 uviv
300 kHz to 500 kHz %1 49n’1“\)’,(,\’
500 kHz to 1 MHz e
70 V Range (19 V to 70 V)
10 Hz to 20 Hz 0.2 mVNV
20 Hz to 40 Hz 68 pV/V
40 Hz to 20 kHz 32 uVIv
20 kHz to 50 kHz 57 pVIV
50 kHz to 100 kHz 94 WV
100 kHz to 300 kHz 0.2 mVAV
300 kHz to 500 kHz 0.41 mV/V
500 kHz to 1 MHz 1.2 mvivV

SKIM AKREDITASI MAKMAL MALAYSIA (SAMM)
LABORATORY ACCREDITATION SCHEME OF MALAYSIA




NO : SAMM 088

Issue date : 20 October 2008
Valid until : 14 September 2011 MS ISO/IEC 17025

Schedule

Page: 13 of 65

FIELD OF CALIBRATION: ELECTRICAL MEASUREMENTS

SCOPE OF ACCREDITATION:

Instrument calibrated /
Measurement parameters
6. Sourcing/ Generating

Instrument
AC VOLTAGE (continue)

Range

100 V Range (10 V to 120 V)
1 Hz to 40 Hz

220 V Range (60 V to 220 V)
10 Hz to 20 Hz

20 Hz to 40 Hz
40 Hz to 20 kHz
20 kHz to 50 kHz

50 kHz to 100 kHz
100 kHz to 300 kHz
300 kHz to 500 kHz

700 V Range (190 V to 700 V)
10 Hz to 20 Hz
20 Hz to 40 Hz
40 Hz to 20 kHz
20 kHz to 50 kHz
50 kHz to 100 kHz

1000 V Range (100 V to 700 V)
1 Hz to 40 Hz

1000 V Range (600 V to 1050 V)

Expressed as an Uncertain

10 Hz to 20 Hz

20 Hz to 40 Hz

40 Hz to 20 kHz
20 kHz to 50 kHz
50 kHz to 100 kHz

SKIM AKREDITASI MAKMAL MALAYSIA (SAMM)

Best Measurement Capability
i £ 3

0.2mVV +4 mV

0.2 mvViv
68 uViv
31 pVV
69 pviv
98 UV

0.21 mVV
0.5 mVIV

0.2 mVIV
99 pviv
41 pviv

0.13 mV/V
0.5 mvViV

0.4 mVIV +0.04 V

0.2 mVv/iV
99 uviv
38 uviv

0.13 mv/V
0.5 mV/V

LABORATORY ACCREDITATION SCHEME OF MALAYSIA



NO : SAMM 088

Schedule

Issue date : 20 October 2008 =
Valid until : 14 September 2011 MSISOIEC 17025

Page: 14 of 65

FIELD OF CALIBRATION: ELECTRICAL MEASUREMENTS

SCOPE OF ACCREDITATION:

Instrument calibrated /
Measurement parameters
6. Sourcing/ Generating

Instrument
DC CURRENT

Range

1 pA to +20 pA
-20 pAto -1 pA

20 pA to +200 pA
-200 pA to —20 pA

200 pA to +2 nA
-2 nA to —200 pA

1 nAto +100 nA
-100 nAto -1 nA

100 nA to +1 pA
-1 pAto —100 nA

1 pAto +10 pA
10 pAto -1 pA

10 pA to +100 pA
-100 pAto -10 pA

100 pA to +1 mA
-1 mA to ~100 pA

1 mAto +10 mA
-10 mA to =1 mA

10 mA to +100 mA
-100 mAto =10 mA

100 mAto +1 A
-1 Ato-100 mA

+1Ato+10 A
-10Ato-1A

+10 Ato +100 A
-100 Ato-10 A

SKIM AKREDITASI MAKMAL MALAYSIA (SAMM)

Best Measurement Capability

Expressed as an Uncertainty () *

0.01 AA+3nA
0.01 AJAA+3nA

0.01 A/A+5nA
0.01 A/A+5nA

2 mA/A + 0.3 pA
2 mA/A + 0.3 pA

30 pA/A +0.04 nA
30 wA/A +0.04 nA

20 pA/A +0.04 nA
20 pA/A +0.04 nA

20 uA/A + 0.1 nA
20 uA/A + 0.1 nA

20 uA/A + 0.8 nA
20 uA/A + 0.8 nA

20 PA/A + 5 nA
20 pA/A + 5 nA

20 PA/A +0.05 pA
20 pA/A + 0.05 pA

35 WA/A + 0.5 pA
35 UAJA + 0.5 pA

0.11 mA/A + 0.01 mA
0.11 mA/A + 0.01 mA

51 mA
5.1 mA

0.05A
0.05A

LABORATORY ACCREDITATION SCHEME OF MALAYSIA



NO : SAMM 088

FIELD OF CALIBRATION: ELECTRICAL MEASUREMENTS

SCOPE OF ACCREDITATION:

Instrument calibrated / Ranae
Measurement parameters zange

6. Sourcing/ Generating

Instrument
AC CURRENT

Issue date : 20 October 2008
Valid until : 14 September 2011 MSISO/EC 17023

Schedule

Page: 15 of 65

Best Measurement Capability
Expressed as an Uncertainty (+) *

5 uA to 100 pA
10 Hz to 20 Hz
20 Hz to 45 Hz
45 Hz to 100 Hz

4 mA/A +0.03 uA
1.5 mAJA +0.03 pA
0.6 MA/A +0.03 A

100 Hz to 5 kHz 0.6 MA/A +0.03 A
0.05 mA to 1 mA
10 Hz to 20 Hz 4 mA/A +0.2 pA

20Hz to 45 Hz
45 Hz to 100 Hz
100 Hz to 5 kHz
5 kHz to 20 kHz
20 kHz to 50 kHz
50 kHz to 100 kHz

0.5mA to 10 mA

10 Hz to 20 Hz
20 Hz to 45 Hz
45 Hz to 100 Hz
100 Hz to 5 kHz
5 kHz to 20 kHz
20 kHz to 50 kHz
50 kHz to 100 kHz

5 mA to 100 mA
10 Hz to 20 Hz
20 Hz to 45 Hz

45 Hz to 100 Hz
100 Hz to 5 kHz
5 kHz to 20 kHz

20 kHz to 50 kHz

50 kHz to 100 kHz

SKIM AKREDITAS! MAKMAL MALAYSIA (SANR)
LABORATORY ACCREDITATION SCHEME OF MALAYSIA

1.5 MAJ/A + 0.2 A
0.6 MA/A +0.2 pA
0.3 MAJA +0.2 pA
0.6 MA/A +0.2 A
4 mA/A + 0.4 pA
5.5 mA/A + 1.5 pA

4 mA/A +2 pA

1.5 mA/A +2 nA
0.6 mA/A + 2 A
0.3 mA/A +2 pA
0.6 mA/A + 2 uA
4 mA/A + 4 pA

5.5 mA/A + 15 pA

4 mAJ/A + 0.02 mA
1.5 mA/A + 0.02 mA
0.6 mA/A +0.02 mA
0.3 mA/A +0.02 mA
0.6 mA/A +0.02 mA

4 mA/A + 0.04 mA
5.5 mA/A +0.15 mA




NO : SAMM 088

Schedule

Issue date : 20 October 2008

Valid until : 14 September 2011 MS [SO/EC 17025

Page: 16 of 65

FIELD OF CALIBRATION: ELECTRICAL MEASUREMENTS

SCOPE OF ACCREDITATION:

Instrument calibrated /
Measurement parameters

6. Sourcing/ Generating
Instrument
AC CURRENT (continue)

RESISTANCE

CAPACITANCE

INDUCTANCE

FREQUENCY

Range

0.05Ato1 A
10 Hz to 20 Hz
20 Hz to 45 Hz

45 Hz to 100 Hz
100 Hz to 5 kHz
5 kHz to 20 kHz
20 kHz to 50 kHz

1Ato50 A
50 Hz/ 60 Hz

0Qto10Q2
10Qto 100 2
0.1kQto 1 kQ
1kQto 10 kQ
10 kQ to 100 kQ
0.1 MQ to 1 MQ
1 MQ to 10 MQ
10 MQ to 100 MQ
100 MQ to 1 GQ
1GQto2 GO
2GQto 20 GQ
20 GQ to 200 GQ
02TQto2TQ
2TQto20 TQ
20TQto 200 TQ

1pFto1 mF @
(10 Hz to 1 MHz)

1uHto10H@
(10 Hz to 1 MHz)

1Hzto 5 GHz

SKIM AKREDITASI MAKMAL MALAYSIA (SAMM)

Best Measurement Capability

Expressed as an Uncertain

4 mA/A+02mA
1.6 mA/A + 0.2 mA
0.8 MA/A + 0.2 mA

1 mA/A+02mA

3mA/A+02mA

10 mA/A + 0.4 mA

0.5 mA/A

15 uY/Q + 0.05 mQ
12 pY/Q + 0.5mQ
10 pQY/Q + 0.5 mQ
10 p/Q + 5mQ
10 pY/Q + 0.05Q

15uQ/Q+ 2Q
50 pQ/Q + 0.1 kQ
0.5maYQ + 1kQ
5ma/Q + 0.01 MQ
2.3mQ/Q + 0.01 MQ
2.3mQ/Q + 0.1 MQ
35mQ+ 1MQ
3.5ma/Q + 0.01 GQ
10.3 mQY/Q + 0.1 GQ
11.5mQ/Q + 1G6Q

0.5 mF/F

0.5 mH/H

3.6 nHz/Hz

j:*

LABORATORY ACCREDITATION SCHEME OF MALAYSIA




Issue date : 20 October 2008 2k
Schedule . jiq until : 14 September 2011 MSISOlEC 17025

NO : SAMM 088

Page: 17 of 65

FIELD OF CALIBRATION: ELECTRICAL MEASUREMENTS

SCOPE OF ACCREDITATION:

Best Measurement Capability

Instrument calibrated / Banda
Range Expressed as an Uncertainty (+) *

Measurement parameters
7. High Voltage Tester

DC VOLTAGE 0 kV to 9.999 kV 5mViV+2V
10 kV to <20 kV 20 mVivV
20 kV to 35 kV 10 mVIV
>35 kV to 40 kV 20 mVIV
AC VOLTAGE (0 kV to 9.999 kV) @ 50/60Hz 7mViV+3V
(10 kV to 20 kV) @ 50/60 Hz 7mVIV +30V
(20 kV to 28 kV) @ 50/60 Hz 50 mVIV
8. High Precision
Multifunction Calibrators
DC VOLTAGE 100 mV @ + 100 % Band Span
(+85 mV to +115 mV) 4 uyviv
100 mV @ - 100 % Band Span
(-115 mV to -85 mV) 4 yVIv
1V @ + 100 % Band Span
(+0.9Vto +1.1V) 2.2 pviv
1V @ -100 % Band Span
(-1.1Vto-09V) 22 uviv
10V @ + 100 % Band Span
(+9 Vto +11V) 1.4 yViv
10V @ -100 % Band Span
(-11Vto-9YV) 1.4 yViV
10V @ + 190 % Band Span
(+18 Vto +19.5 V) 1.8 yViV
10V @ -190 % Band Span
(-19.5Vto -18 V) 1.8 yVIV
100V @ + 100 % Band Span 2 W

(+90 V to +110 V)

SKIM AKREDITASI MAKMAL MALAYSIA (SAMNM)
LABORATORY ACCREDITATION SCHEME OF MALAYSIA




Schedule Issue date : 20 October 2008 g
e Valid until : 14 September 2011 MS ISO/IEC 17025

NO : SAMM 088

Page: 18 of 65

FIELD OF CALIBRATION: ELECTRICAL MEASUREMENTS

SCOPE OF ACCREDITATION:

Best Measurement Capability

Instrument calibrated /
Range Expressed as an Uncertain

Measurement parameters
. - ) F
8. High Precision 100 V@ - 100 % Band Span 2 WV

Muitifunction Calibrators (-110Vto -90 V)
DC VOLTAGE (continue)

1000 V@ + 100 % Band Span
(+900 V to +1100 V) 2 uyviv

1000V @ -100 %
Band Span (-1100 V to -900 V) 2 WV

AC VOLTAGE 1mV @ 100 % Band Span
(0.85 mV to 1.15 mV)

10 Hz Frequency Band Span (9
Hz to 11 Hz) 028 mviV

20 Hz Frequency Band Span
(18 Hz to 22 Hz) 0.28 mV/V

30 Hz Frequency Band Span
(27 Hz to 33 Hz) 0.28 mVIV

40 Hz Frequency Band Span

(36 Hz to 44 Hz) 0.28 mV/V

55 Hz Frequency Band Span
(46.25 Hz to 63.75 Hz) 0.28 mV/V
300 Hz Frequency Band Span 0.26 mVIV

(270 Hz to 440 Hz)

1 kHz Frequency Band Span
(0.9 kHz to 1.1 kHz) 0.26 mV/V

10 kHz Frequency Band Span
(9 kHz to 11 kHz) 0.28 mVV

20 kHz Frequency Band Span
(18 kHz to 22 kHz) 0.3 mVV

30 kHz Frequency Band Span 0.39 mV/V
(27 kHz to 33 kHz)

SKI AKREDITASI MAKMAL MALAYSIA (SAMM
LABORATORY ACCREDITATION SCHEME OF MALAYSIA




Schedule Issue date : 20 October 2008 :
Valid until : 14 September 2011 MS ISO/IEC 17025

NO : SAMM 088

Page: 19 of 65

FIELD OF CALIBRATION: ELECTRICAL MEASUREMENTS

SCOPE OF ACCREDITATION:
Instrument calibrated / o— Best Measurement Capability
Measurement parameters SEnEs Expressed as an Uncertainty (+) *
8. High Precision 1mV @ 100 % Band Span
Multifunction Calibrators (0.85 mV to 1.15 mV)
AC VOLTAGE (continue)
50 kHz Frequency Band Span
(45 kHz to 55 kHz) 0.39 mV/IV
100 kHz Frequency Band Span 0.62 mV/V

(90 kHz to 110 kHz)

300 kHz Frequency Band Span
(270 kHz to 330 kHz) 0.75 mVIV

500 kHz Frequency Band Span
(450 kHz to 550 kHz) 0.77 mVIV

1 MHz Frequency Band Span
(0.9 MHz to 1.1 MHz) 1.06 mV/V

10 mV @ 100 % Band Span
(8.5 mV to 11.5 mV)

10 Hz Frequency Band Span
(9 Hz to 11 Hz) 0AGmVIV

20 Hz Frequency Band Span
(18 Hz to 22 Hz) 0.16 mV/V

30 Hz Frequency Band Span
(27 Hz to 33 Hz) 0.16 mV/V

40 Hz Frequency Band Span
(36 Hz to 44 Hz) 0.16 mViV

55 Hz Frequency Band Span
(46.25 Hz to0 63.75 Hz) 0.16 mvViV

300 Hz Frequency Band Span 0.14 mV/V
(270 Hz to 440 Hz)

SKIM AKREDITASI MAKIMAL MALAYSIA (SAMNM)
LABORATORY ACCREDITATION SCHEME OF MALAYSIA




Issue date : 20 October 2008 QAR
Schedule Valid until : 14 September 2011 MSISO/IEC 17025

NO : SAMM 088
Page: 20 of 65

FIELD OF CALIBRATION: ELECTRICAL MEASUREMENTS

SCOPE OF ACCREDITATION:
Instrument calibrated / Best Measurement Capability
Measurement parameters Range Expressed as an Uncertainty (+) *
8. High Precision 10 mV @ 100 % Band Span
Multifunction Calibrators (8.5 mVto 11.5 mV)
AC VOLTAGE (continue)
1 kHz Frequency Band Span
(0.9 kHz to 1.1 kHz) 044 mViV
10 kHz Frequency Band Span
(9 kHz to 11 kHz) 0-1gmNTy
20 kHz Frequency Band Span
(18 kHz to 22 kHz) 0.16 mvivV
30 kHz Frequency Band Span
(27 kHz to 33 kHz) 024 mViV
50 kHz Frequency Band Span
(45 kHz to 55 kHz) B9 mVV
100 kHz Frequency Band Span
(90 kHz to 110 kHz) cad i
300 kHz Frequency Band Span
(270 kHz to 330 kHz) 0.59 mViV
500 kHz Frequency Band Span
(450 kHz to 550 kHz) 0.61mViV
1 MHz Frequency Band Span 0.95 mV/V

(0.9 MHz to 1.1 MHz)

SKIM AKREDITAS! MAKMAL MALAYSIA (SAMM)
LABORATORY ACCREDITATION SCHEME OF MALAYSIA
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Issue date : 20 October 2008 —
Schedule  yajig until : 14 September 2011 Vs SOnEC 17025

NO : SAMM 088

Page: 21 of 65

FIELD OF CALIBRATION: ELECTRICAL MEASUREMENTS

SCOPE OF ACCREDITATION:
Instrument calibrated / B Best Measurement Capability
Measurement parameters Expressed as an Uncertainty (+) *
8. High Precision Multifunction
Calibrators 100 mV @ 100 % Band Span
AC VOLTAGE (continue) (85 mV to 115 mV)
10 Hz Frequency Band Span
(9 Hz to 11 Hz) 0.12 mVIV
20 Hz Frequency Band Span
(18 Hz to 22 Hz) 012 mviv
30 Hz Frequency Band Span
(27 Hz to 33 Hz) 012 myy
40 Hz Frequency Band Span 0.12 mVIV

(36 Hz to 44 Hz)

55 Hz Frequency Band Span

(46.25 Hz to 63.75 Hz) 0.12 mV/V
300 Hz Frequency Band
Span (270 Hz to 440 Hz) 89 iV
1 kHz Frequency Band Span 89 LVIV

(0.9 kHz to 1.1 kHz)

10 kHz Frequency Band
Span (9 kHz to 11 kHz) 0.11 mvViV

20 kHz Frequency Band
Span (18 kHz to 22 kHz) 0.12 mVN

30 kHz Frequency Band

Span (27 kHz to 33 kHz) 0.19 mV/NV
50 kHz Frequency Band

Span (45 kHz to 55 kHz) 0.19 mV/V
100 kHz Frequency Band 0.36 mVIV

Span (90 kHz to 110 kHz)

SKIM AKREDITASI MAKMAL MALAYSIA (SAMNM)

LABORATORY ACCREDITATION SCHEME OF MALAYSIA



Issue date : 20 October 2008 S0 U
Schedule Valid until : 14 September 2011 MSISO/IEC 17025

NO : SAMM 088

Page: 22 of 65

FIELD OF CALIBRATION: ELECTRICAL MEASUREMENTS

SCOPE OF ACCREDITATION:

Best Measurement Capability

Instrument calibrated / o——
Expressed as an Uncertainty (+) *

Measurement parameters

g.alt-ill;?_i;ts::cmon Multifunction 100 mV @ 100 % Band Span
(85 mV to 115 mV)

AC VOLTAGE (continue)
300 kHz Frequency Band
Span (270 kHz to 330 kHz) 96 WiV

500 kHz Frequency Band
Span (450 kHz to 550 kHz) 0.61 mVIV

1 MHz Frequency Band Span
(0.9 MHz to 1.1 MHz) 0.95 mViV

1V @ 100 % Band Span

(09Vto1.1V)
10 Hz Frequency Band Span

(9 Hz to 11 Hz) 36 pviv
20 Hz Frequency Band Span 36 WV

(18 Hz to 22 Hz)

30 Hz Frequency Band Span

(27 Hz to 33 Hz) 36 pviv

40 Hz Frequency Band Span
(36 Hz to 44 Hz) 24 WV

55 Hz Frequency Band Span
(46.25 Hz to 63.75 Hz) 24 WN
300 Hz Frequency Band 24 W

Span (270 Hz to 440 Hz)

1 kHz Frequency Band Span
(0.9 kHz to 1.1 kHz) 24 yWIV

10 kHz Frequency Band
Span (9 kHz to 11 kHz) 24 pvvV

20 kHz Frequency Band
Span (18 kHz to 22 kHz) 24 Vv

SKIM AKREDITASI MAKMAL MALAYSIA (SAMM)
LABORATORY ACCREDITATION SCHEME OF MALAYSIA




Schedule Issue date : 20 October 2008
Valid until ;: 14 September 2011 MS ISO/IEC 17025

NO : SAMM 088

Page: 23 of 65

FIELD OF CALIBRATION: ELECTRICAL MEASUREMENTS

SCOPE OF ACCREDITATION:
Instrument calibrated / Raitaa Best Measurement Capability
Measurement parameters nange Expressed as an Uncertainty (+) *
8. High Precision Multifunction 1V @ 100 % Band Span
Calibrators 09Vto 11V
AC VOLTAGE (continue) 09Vto1.1V)

30 kHz Frequency Band 24 yviv
Span (27 kHz to 33 kHz)

50 kHz Frequency Band
Span (45 kHz to 55 kHz) 31 pviv

100 kHz Frequency Band
Span (90 kHz to 110 kHz) 37 pviv

300 kHz Frequency Band
Span (270 kHz to 330 kHz) 96 pviV

500 kHz Frequency Band
Span (450 kHz to 550 kHz) 0.21 mvV

1 MHz Frequency Band Span
(0.9 MHz to 1.1 MHz) 0.56 mV/V

10 V.@ 100 % Band Span

(9Vio11V)

10 Hz Frequency Band Span 36 uviv

(9 Hzto 11 Hz)
20 Hz Frequency Band Span

(18 Hz to 22 Hz) el
30 Hz Frequency Band Span

(27 Hz to 33 Hz) 36 pviV
40 Hz Frequency Band Span

(36 Hz to 44 Hz) 24 pyviv
55 Hz Frequency Band Span 24 WN

(46.25 Hz to 63.75 Hz)

SKIM AKREDITASI MAKMAL MALAYSIA (SAMM)
LABORATORY ACCREDITATION SCHEME OF MALAYSIA
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Page: 24 of 65

FIELD OF CALIBRATION: ELECTRICAL MEASUREMENTS

SCOPE OF ACCREDITATION:
Instrument calibrated / Rancie Best Measurement Capability
Measurement parameters maner Expressed as an Uncertainty (+) *
8. High Precision
Multifunction Calibrators 10 V@—:g‘ Sot;ﬁ?f;’]d Span
AC VOLTAGE (continue)
300 Hz Frequency Band Span
(270 Hz to 440 Hz) ik
1 kHz Frequency Band Span 24 YN

(0.9 kHz to 1.1 kHz)

10 kHz Frequency Band Span

(9 kHz to 11 kHz) 24 yWN
20 kHz Frequency Band Span

(18 kHz to 22 kHz) 24 yV\V
30 kHz Frequency Band Span

(27 kHz to 33 kHz) e
50 kHz Frequency Band Span

(45 kHz to 55 kHz) 26 WV
100 kHz Frequency Band Span 26 VIV

(90 kHz to 110 kHz)

300 kHz Frequency Band Span
(270 kHz to 330 kHz) 83 Vv

500 kHz Frequency Band Span
(450 kHz to 550 kHz) 0.19 mV/V

1 MHz Frequency Band Span
(0.9 MHz to 1.1 MHz) 0.53 mviV

10V @ 190 % Band Span
18Vto 195V

1 kHz Frequency Band Span
(0.9 kHz to 1.1 kHz) 24 yWiv

SKIM AKREDITASI MAKMAL MALAYSIA (SAMM)
LABORATORY ACCREDITATION SCHEME OF MALAYSIA




Schedule Issue date : 20 October 2008 ITERLAK
Valid until : 14 September 2011 MS ISO/IEC 17025

NO : SAMM 088

Page: 25 of 65

FIELD OF CALIBRATION: ELECTRICAL MEASUREMENTS

SCOPE OF ACCREDITATION:
T —— o Best Measurement Cap.albility
Measurement parameters Expressed as an Uncertainty () *
E/iuﬁitii?t?nzt'.ice)?\isézzlibrators 100 @(9 013(::’01 ?gc)d e
AC VOLTAGE (continue)
O ot e
20 Hz (lir;e?_'uzegcszsz?lr;t)i Span 41y
Aol v il
40 Hz (Zg:%zegch Barzic)! Span 36 pVIV
it S
O otz da0 i) SIS
1 kH(z0 Zrii‘uze:\oc%?irﬁz)span 26 pviv
R il
e Kz 0 22 k) o
T Kz 0 33 k) 2o
s Kz 10 35 kttn) BB
100 kHz Frequency Band Span 64 pVIV

(90 kHz to 110 kHz)

200 kHz Frequency Band Span 0.24 mVvIV
(180 kHz to 220 kHz)

SKIil AKREDITASI MAKIAAL MALAYSIA (SAMM)
LABORATORY ACCREDITATION SCHEME OF MALAYSIA




Issue date : 20 October 2008 RS
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NO : SAMM 088

Page: 26 of 65

FIELD OF CALIBRATION: ELECTRICAL MEASUREMENTS

SCOPE OF ACCREDITATION:
Instrument calibrated / Ranéis Best Measurement Capability
Measurement parameters Expressed as an Uncertainty (+) *

8. High Precision 1000 V. @ 70 % Band Span
Multifunction Calibrators (600 V to 800V)
AC VOLTAGE (continue)

50 kHz Frequency Band Span

(45 kHz to 55 kHz) 0.11 mVIV
100 kHz Frequency Band Span 0.35 mV/V

(90 kHz to 110 kHz)

1000 V @ 100 % Band Span
(900 V to 1100V)

55 Hz Frequency Band Span
(46.25 Hz to 63.75 Hz) 37 uviv
300 Hz Frequency Band Span
(270 Hz to 440 Hz) 37 uVIV
1 kHz Frequency Band Span 37 WN

(0.9 kHz to 1.1 kHz)

10 kHz Frequency Band Span
(9 kHz to 11 kHz) 42 yViv

20 kHz Frequency Band Span
(18 kHz to 22 kHz) 47 VIV

30 kHz Frequency Band Span
(27 kHz to 33 kHz) 74 VIV

SKIM AKREDITASI MAKIMAL MALAYSIA (SAMM)

LABORATORY ACCREDITATION SCHEME OF MALAYSIA



NO : SAMM 088

FIELD OF CALIBRATION: ELECTRICAL MEASUREMENTS

SCOPE OF ACCREDITATION:

Instrument calibrated /
Measurement parameters

8. High Precision Multifunction
Calibrators
RESISTANCE

Schedule

Range

100
10 % Band Span

(Zero to 2 Q)

30 % Band Span
(2Qto4 Q)

100 % Band Span
(9Qto11Q)

190 % Band Span
(18.0 Qto 19.5 Q)

100 Q
30 % Band Span
(20 2 to 40 Q)

100 % Band Span
(90 Qto 110 Q)

190 % Band Span
(180 Qto 195 Q)

1kQ
30 % Band Span
(0.2 kQ to 0.4 kQ)

100 % Band Span
(0.9 kQ to 1.1 kQ)

190 % Band Span
(1.8 kQ2 to 1.95 kQ))

10 kQ
30 % Band Span
(2 kQ to 4 kQ)

100 % Band Span
(9 kQto 11 kQ)

SKIM AKREDITASI MAKMAL MALAYSIA (SAMN)
LABORATORY ACCREDITATION SCHEME OF MALAYSIA

Issue date : 20 October 2008
Valid until : 14 September 2011 MS ISO/IEC 17025

Page: 27 of 65

Best Measurement Capability
Expressed as an Uncertainty (+) *

8 uQ/Q2

8 uQ/Q

8 uQ/Q

8 uQ/Q

6 pQ/Q

6 pQ/Q

6 pQ/Q

3 uQ/Q

3 uQ/IQ

3 uQ/Q

3 uQ/IQ

3 uQ/Q




NO : SAMM 088

FIELD OF CALIBRATION: ELECTRICAL MEASUREMENTS

SCOPE OF ACCREDITATION:

Instrument calibrated /

Measurement parameters

8. High Precision Multifunction
Calibrators
RESISTANCE (continue)

Issue date : 20 October 2008

Schedule  y;ig until : 14 September 2011 M ISOMEC 17025

Range

10kQ
190 % Band Span
(18.0 kQ2 to 19.5 kQ)

100 kQ
30 % Band Span
(20 kQ to 40 kQ)

100 % Band Span
90 kQ to 110 kQ)

190 % Band Span
(180 k2 to 195 kQ)

1 MO
30 % Band Span
(0.2 MQ to 0.4 MQ)

100 % Band Span
(0.9 MQ to 1.1 MQ)

190 % Band Span
(1.80 MQ to 1.95 MQ)

10 MQ
30 % Band Span
(2 MQ to 4 MQ)

100 % Band Span
(9 MQto 11 MQ)

190 % Band Span
(18.0 MQ to 19.5 MQ)

100 MQ
30 % Band Span
(20 M to 40 MQY)

100 % Band Span
(90 MQ to 110 MG

SKIM AKREDITASI MAKMAL MALAYSIA (SAMM)

Page: 28 of 65

Best Measurement Capability

Expressed as an Uncertainty () *

3 uQ/Q

6 nQ/Q

6 uQ/Q

6 uQ/Q

11 pQ/Q

11 pQ/Q

11 pQ/Q

21 puQ/Q

21 pQ/Q
21 pQ/Q

83 uy/Q

83 pQ/Q

LABORATORY ACCREDITATION SCHEME OF MALAYSIA



Issue date : 20 October 2008 —
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NO : SAMM 088

Page: 29 of 65

FIELD OF CALIBRATION: ELECTRICAL MEASUREMENTS

SCOPE OF ACCREDITATION:
Instrument calibrated / Best Measurement Capability
Measurement parameters Bange Expressed as an Uncertainty (+) *
8. High Precision 110 pA @ +100 % Band 21 LA/A
Multifunction Calibrators Span (+90 pto +110 pA)
DC CURRENT
110 A @ -100 % Band Span
(-110 pAto-90 pA) 2 uheh
1 mA @ +100 % Band Span
(+0.9 MA to +1.1 mA) 1 uAA
1 mA @ -100 % Band Span
(1.1 mA to -0.9 mA) 11 uAVA
10 mA @ +100 % Band Span
(+3 mA to +11 mA) 11 A
10 mA @ -100 % Band Span 11 PAJA

(-11 mA to -9 mA)

100 mA @ +100 % Band
Span 15 YA/A
(+90 mA to +110 mA)

100 mA @ -100 % Band
Span (-110 mA to -90 mA) 15 WA

1A @ +100 % Band Span
(+0.9 Ato +1.1 A) 2oMAVA

1A @ -100 % Band Span
(1.1 At0-0.9 A) 25 WAVA

10 A @ +100 % Band Span
(+9Ato +11 A) S5 AR

10 A @ -100 % Band Span
(-11 Ato -9 A) 55 pA/A

SKIM AKREDITASI MAKMAL MALAYSIA (SAMM)
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FIELD OF CALIBRATION: ELECTRICAL MEASUREMENTS

SCOPE OF ACCREDITATION:
Instrument calibrated / Range Best Measurement Capability
Measurement parameters Dange Expressed as an Uncertainty (+) *
8. High Precision 100 yA @ 100 % Band Span
Multifunction Calibrators (90 pA to 110 pA)
AC CURRENT
10 Hz Frequency Band Span
(9 Hz to 11 Hz) 10 R
20 Hz Frequency Band Span
(18 Hz to 22 Hz) 0.13 mAVA
30 Hz Frequency Band Span
(27 Hz to 33 Hz) AT mAA
40 Hz Frequency Band Span
(36 Hz to 44 Hz) 85 uATA
55 Hz Frequency Band Span
(46.25 Hz to 63.75 Hz) 85 WAA
300 Hz Frequency Band Span
(0.27 kHz to 0.44 kHz) 8BS uAA
1 kHz Frequency Band Span
(0.9 kHz to 1.1 kHz) AB AR
5 kHz Frequency Band Span
(4.5 kHz to 5.5 kHz) Q9 A
10 kHz Frequency Band Span
(9 kHz to 11 kHz) 0.3 mA/A
20 kHz Frequency Band Span
(18 kHz to 22 kHz) 0.33 mA/A
30 kHz Frequency Band Span 0.4 mAVA

(27 kHz to 33 kHz)

SKIM AKREDITASI MAKMAL MALAYSIA (SAMM)
LABORATORY ACCREDITATION SCHEME OF MALAYSIA




NO : SAMM 088

SCOPE OF ACCREDITATION:

Instrument calibrated /
Measurement parameters
8. High Precision
Multifunction Calibrators
AC CURRENT (continue)

Range

1mA @ 100 % Band Span
(0.9 mA to 1.1 mA)

10 Hz Frequency Band Span
(9 Hz to 11 Hz)

20 Hz Frequency Band Span
(18 Hz to 22 Hz)

30 Hz Frequency Band Span
(27 Hz to 33 Hz)

40 Hz Frequency Band Span
(36 Hz to 44 Hz)

55 Hz Frequency Band Span
(46.25 Hz to 63.75 Hz)

300 Hz Frequency Band
Span (0.27 kHz to 0.44 kHz)

1 kHz Frequency Band Span
(0.9 kHz to 1.1 kHz)

5 kHz Frequency Band Span
(4.5 kHz to 5.5 kHz)

10 kHz Frequency Band
Span (9 kHz to 11 kHz)

20 kHz Frequency Band
Span (18 kHz to 22 kHz)

30 kHz Frequency Band
Span (27 kHz to 33 kHz)

Issue date : 20 October 2008
Schedule iy intil : 14 September 2011

FIELD OF CALIBRATION: ELECTRICAL MEASUREMENTS

Page: 31 of 65

Best Measurement Capability
Expressed as an Uncertainty (+) *

0.12 mA/A

0.12 mA/A

0.12 mA/A

80 PA/A

80 uA/A

80 pA/A

80 pA/A

0.13 mA/A

0.26 mA/A

0.29 mA/A

0.35 mA/A

STaoARDS J).

SR

MS ISO/IEC 17025
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FIELD OF CALIBRATION: ELECTRICAL MEASUREMENTS

SCOPE OF ACCREDITATION:
Instrument calibrated / Best Measurement Capability
Range . .
Measurement parameters Expressed as an Uncertainty (+)
8. High Precision 10 mA @ 100 % Band Span
Multifunction Calibrators (9 mAto 11 mA)
AC CURRENT (continue)
10 Hz Frequency Band Span
(9 Hz to 11 Hz) A
20 Hz Frequency Band Span
(18 Hz to 22 Hz) 0.12 mA/A
30 Hz Frequency Band Span
(27 Hz to 33 Hz) 96 A
40 Hz Frequency Band Span
(36 Hz to 44 Hz) 75 Ul
55 Hz Frequency Band Span
(46.25 Hz to 63.75 Hz) 75 KAA
300 Hz Frequency Band
Span (0.27 kHz to 0.44 kHz) L
1 kHz Frequency Band Span
(0.9 kHz to 1.1 kH2) TS UAA
5 kHz Frequency Band Span
(4.5 kHz to 5.5 kHz) Q02 A
10 kHz Frequency Band 0.26 mA/A

Span (9 kHz to 11 kHz)

20 kHz Frequency Band
Span (18 kHz to 22 kHz) 0.29 mA/A

30 kHz Frequency Band
Span (27 kHz to 33 kHz) 0.35 mA/A
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FIELD OF CALIBRATION: ELECTRICAL MEASUREMENTS
SCOPE OF ACCREDITATION:

Best Measurement Capability

Instrument calibrated / Rince
Measurement parameters Expressed as an Uncertainty (+) *
8. High Precision
Multifunction Calibrators 100 TS\O m:{g ;y‘;g Er’:g)s a
AC CURRENT (continue)
10 Hz Frequency Band Span
(9 Hzto 11 Hz) D1
20 Hz Frequency Band Span
(18 Hz to 22 Hz) 0.12 mA/A
30 Hz Frequency Band Span '
(27 Hz to 33 Hz) 96 pAA
40 Hz Frequency Band Span
(36 Hz to 44 Hz) TS UAA
55 Hz Frequency Band Span 75 UA/A

(46.25 Hz t0 63.75 Hz)

300 Hz Frequency Band
Span (0.27 kHz to 0.44 kHz) 75 pA/A

1 kHz Frequency Band Span
(0.9 kHz to 1.1 kHz) 75 pA/A

5 kHz Frequency Band Span
(4.5 kHz to 5.5 kHz) QeI EITUAA

10 kHz Frequency Band
Span (9 kHz to 11 kHz) 0.26 mA/A

20 kHz Frequency Band
Span (18 kHz to 22 kHz) 0.29 mA/A

30 kHz Frequency Band
Span (27 kHz to 33 kHz) 0.35 mA/A
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FIELD OF CALIBRATION: ELECTRICAL MEASUREMENTS

SCOPE OF ACCREDITATION:
Instrument calibrated / T— Best Measurement Capability
Measurement parameters Expressed as an Uncertain
8. High Precision
; X . @ D
Multifunction Calibrators LA 01902:/; I1Ba1ng8 =
AC CURRENT (continue) 09AWI1IA)
10 Hz Frequency Band Span
(@ Hzto 11 Hz) Q1T MR
20 Hz Frequency Band Span
(18 Hz to 22 Hz) AT b
30 Hz Frequency Band Span
(27 Hz to 33 Hz) 0.16 mA/A
40 Hz Frequency Band Span
(36 Hz to 44 Hz) 0.11 mA/A
55 Hz Frequency Band Span 0.11 mA/A

(46.25 Hz to 63.75 Hz)

300 Hz Frequency Band
Span (0.27 kHz to 0.44 kHz) 0.11 mA/A

1 kHz Frequency Band Span
(0.9 kHz to 1.1 kHz) 0.11 mA/A

5 kHz Frequency Band Span
(4.5 kHz to 5.5 kHz) 0.22 mA/A

10 kHz Frequency Band
Span (9 kHz to 11 kHz) 0.26 mA/A

20 kHz Frequency Band 0.29 mA/A
Span (18 kHz to 22 kHz) :

30 kHz Frequency Band
Span (27 kHz to 33 kHz) 0.35 mA/A

DARDS

T

MS ISO/IEC 17025

i*
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FIELD OF CALIBRATION: ELECTRICAL MEASUREMENTS

SCOPE OF ACCREDITATION:
Instrument calibrated / Best Measurement Capability
Measurement parameters Range Expressed as an Uncertainty (+) *
8. High Precision 10 A @ 100 % Band Span
Multifunction Calibrators (9Ato11A)
AC CURRENT (continue)
10 Hz Frequency Band Span
(9 Hz to 11 Hz) 0.24 mAk
20 Hz Frequency Band Span
(18 Hz to 22 Hz) 0.24 mA/A
30 Hz Frequency Band Span
(27 Hz to 33 Hz) 024 mAA
40 Hz Frequency Band Span
(36 Hz to 44 Hz) 022 mAJA
55 Hz Frequency Band Span
(46.25 Hz to 63.75 Hz) 02 raRA
300 Hz Frequency Band
Span (0.27 kHz to 0.44 kHz) 0.2 mA/A
1 kHz Frequency Band Span
(0.9 kHz to 1.1 kHz) 0.2 mA/A
5 kHz Frequency Band Span
(4.5 kHz to 5.5 kHz) 0.26 mA/A
10 kHz Frequency Band 0.34 mA/A

Span (9 kHz to 11 kHz)

20 kHz Frequency Band '
Span (18 kHz to 22 kHz) 1.2 mA/A

Signatories:

1. Mr. Mohd. Fahimy Bin Ahmad Ta’adin I/C No.: 610322-08-6029
2. Mr. Mohd. Fikri Bin Mohd Nor I/C No.: 660219-03-5499
3. Mr. Syahrel Bin Shari I/C No.: 721216-01-6029
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FIELD OF CALIBRATION : ELECTRICAL MEASUREMENTS

SITE CALIBRATION-CATEGORY 1

SCOPE OF ACCREDITATION :
Instrument calibrated/ Best measurement capability
Measurement parameter Range expressed as an uncertainty (¥) *
1. Measuring Instrument +220 mV Range
DC VOLTAGE (0 mV to +220 mV) VIV + 08UV
-220 mV Range
(-220 mV to 0 mV) DRV Q8NN
+2.2V Range (0 Vto +2.2 V) SuviV +1.2 v
-2.2V Range (-2.2Vto 0 V) 8uviv+1.2uVv
+11 V Range (0 Vto +11 V) 8 VIV +4 v
-11 V Range (-11 Vto 0 V) 8 VIV +4 v
+22 V Range (0 V to +22 V) 8 VIV +8 pv
-22 V Range (-22Vto 0 V) 8 pV/V + 8 pVv
+220 V Range (0 V to +220 V) 9uvivV + 0.1 mv
-220 V Range (-220Vto 0 V) QuvV +0.1mV
+1100 V Range (+100 V to +1100 V) 11 pVIV + 0.6 mV
-1100 V Range (1100 V to —100 V) 11 uVvIvV + 0.6 mV
AC VOLTAGE 2.2 mV Range
0.22mVto22mV
10 Hz to 20 Hz 0.6 mV/V +5uV
20 Hz to 40 Hz 0.24 mVIV +5 pVv
40 Hz to 20 kHz 0.12 mVIV + 5 pV
20 kHz to 50 kHz 0.41 mVIV +5 pVv
50 kHz to 100 kHz 0.95 mV/V + 8 uV
100 kHz to 300 kHz 1.3 mV/V +15 pVv
300 kHz to 500 kHz 1.8 mV/V + 0.03 mV
500 kHz to 1 MHz 3.6 mV/V +0.03 mV

SKIM AKREDITASI MAKMAL MALAYSIA (SAMM)
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FIELD OF CALIBRATION : ELECTRICAL MEASUREMENTS

Schedule

SITE CALIBRATION-CATEGORY 1

SCOPE OF ACCREDITATION :

Instrument calibrated /
Measurement parameters

1. Measuring Instrument
AC VOLTAGE (Continue)

Range

22 mV Range

(2.2 mV to 22 mV)
10 Hz to 20 Hz

20 Hz to 40 Hz
40 Hz to 20 kHz
20 kHz to 50 kHz

50 kHz to 100 kHz

100 kHz to 300 kHz

300 kHz to 500 kHz
500 kHz to 1 MHz

220 mV Range
(22 mV to 220 mV)

10 Hz to 20 Hz
20 Hz to 40 Hz
40 Hz to 20 kHz
20 kHz to 50 kHz
50 kHz to 100 kHz
100 kHz to 300 kHz
300 kHz to 500 kHz
500 kHz to 1 MHz

2.2 V Range

(0.22 Vio22V)
10 Hz to 20 Hz

20 Hz to 40 Hz
40 Hz to 20 kHz
20 kHz to 50 kHz

50 kHz to 100 kHz

100 kHz to 300 kHz
300 kHz to 500 kHz
500 kHz to 1 MHz

SKIM AKREDITASI MAKMAL MALAYSIA (SAMM)
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0.6 mV/V + 6 pVv
0.24 mVIV + 6 pVv
0.12 mV/V + 6 pV
0.41 mV/V +6 pv
0.95 mV/V +8 pv
1.3 mV/V + 15 uVv
1.8 mV/V +0.03 mV
3.6 mV/V+0.03 mV

0.6 mV/V + 16 pVv
0.24 mVNV +0.01 mV
0.1 mV/V + 0.01 mV
0.36 mV/V + 0.01 mV
0.9 mV/NV +0.03 mV
1.1 mV/V +0.03 mV
1.8 mV/V + 0.04 mV

3.6 mvVIV+0.1mV

0.6 mVNV +0.1 mV
0.18 mV/V + 0.03 mV
85 uVIV + 7 uv
0.14 mViv + 0.02 mV
0.28 mV/V + 0.08 mV
0.48 mV/V +0.15 mVY
1.2mVIV +0.4 mV
24mVV+1mV

Best Measurement Capability
Expressed as an Uncertain

i,t
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FIELD OF CALIBRATION : ELECTRICAL MEASUREMENTS

SITE CALIBRATION-CATEGORY 1

SCOPE OF ACCREDITATION :

Instrument calibrated /
Measurement parameters
1. Measuring Instrument

AC VOLTAGE
(continued)

Range

22V Range (2.2Vto 22 V)

10 Hz to 20 Hz
20 Hz to 40 Hz
40 Hz to 20 kHz
20 kHz to 50 kHz
50 kHz to 100 kHz
100 kHz to 300 kHz
300 kHz to 500 kHz
500 kHz to 1 MHz

220 V Range (22 V to 220 V)

Best Measurement Capability

Expressed as an Uncertainty (+) *

10 Hz to 20 Hz
20 Hz to 40 Hz
40 Hz to 20 kHz
20 kHz to 50 kHz
50 kHz to 100 kHz
100 kHz to 300 kHz
300 kHz to 500 kHz
500 kHz to 1 MHz

1100 V Range
(110 V to 1100 V)

50 Hz to 1 kHz

800.01 V to 1050.00 V
1 kHz to 3 kHz
3 kHz to 10 kHz
10 kHz to 20 kHz

SKIM AKREDITASI MAKMAL MALAYSIA (SAMM)

06 mVvViV+1mV
0.18 mV/NV +0.3 mV
85 uVv/V + 0.07 mV
0.14 mV/V + 0.2 mV
0.28 mV/V + 0.4 mV
0.6 MV +1.7mV

1.4 mViV+5mV

3mVvivV+9mV

06 mVv/V+0.01V
0.18 mV/V +3 mV
Q0 uWNV +1mVv
025 mVV +4 mV
0.6 mVIV+0.01V
16mviV+0.11V
54mvivV+0.11V
13mVvivV+022V

90 WV + 4 mV

0.8 mV/V +0.13V
08mVNV +0.21V
1.2mVV +0.32V
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FIELD OF CALIBRATION : ELECTRICAL MEASUREMENTS

SITE CALIBRATION-CATEGORY 1

5kHz to 10 kHz

0.22 mAto 2.2 mA
10 Hz to 20 Hz

SCOPE OF ACCREDITATION :
Instrument calibrated / Rande Best Measurement Capability
Measurement parameters rahge Expressed as an Uncertainty (+) *

1. Measuring Instrument 0 pAto +220 pA 60 tA/A + 001 LA
DC CURRENT -220 pAto O pA 60 wA/A +0.01 pA
0 mAto +2.2 mA 60 pA/A +0.01 pA
22mAto 0 mA 60 pA/A + 001 A
0 mA to +22 mA 60 pA/A + 0.1 pA
-22 mA to 0 mA 60 pA/A + 0.1 pA
0 mA to +220 mA 70 pAJA + 1 pA
-220 mA to 0 mA 70 pA/A + 1 uA
0Ato +1A 95 pA/A + 30 pA
-1Afo0A 95 pA/A + 30 pA
+0.32001 Ato +3.2 A 0.6 mMA/A+0.12mA
-3.2 Ato -0.32001 A 0.6 mA/A +0.12 mA
+3.2001 Ato +10.5 A 0.55 mA/A + 0.94 mA
-10.5 Ato -3.2001 A 0.55 mA/A + 0.94 mA
+10.5001 A to +20 A 0.55 mA/A + 4.5 mA
-20 A to—-10.5001 A 0.55 mA/A + 4.5 mA
+20 Ato +100 A 0.45 mA/A + 20 mA
-100 Ato-20 A 0.45 mA/A + 20 mA
AC CURRENT 9 uA to 220 pA
10 Hz to 20 Hz 0.8 mA/A + 0.03 pA
20 Hz to 40 Hz 0.42 mA/A + 25 nA
40 Hz to 1 kHz 0.16 mA/A + 0 02 pA
1 kHz to 5 kHz 0.7 mA/A + © 05 pA

1.8 MA/A + 0.1 pA

0.8 mA/A + 0.05 pA

20 Hz to 40 Hz 0.42 mA/A + 0.04 pA
40 Hz to 1 kHz 0.16 mA/A + 0.04 pA
1 kHz to 5 kHz 0.7 mA/A + 0.5 pA
5kHz to 10 kHz 1.8 mA/A + 1 pA
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FIELD OF CALIBRATION : ELECTRICAL MEASUREMENTS

Schedule

SITE CALIBRATION-CATEGORY 1

SCOPE OF ACCREDITATION :

Instrument calibrated /
Measurement parameters

1. Measuring Instrument
AC CURRENT (Continue)

Range

2.2 mAto 22 mA

10 Hz to 20 Hz
20 Hz to 40 Hz
40 Hz to 1 kHz
1 kHz to 5 kHz
5 kHz to 10 kHz

22 mA to 220 mA
10 Hz to 20 Hz
20 Hz to 40 Hz
40 Hz to 1 kHz
1 kHz to 5 kHz
5 kHz to 10 kHz

022 Ato22A
40 Hz to 1 kHz
1 kHz to 5 kHz
5 kHz to 10 kHz

0.32001 Ato 3.2 A
10 Hz to 3 kHz
3 kHz to 10 kHz

3.2001 Ato 10.5 A

10 Hz to 3 kHz
3 kHz to 10 kHz

10.5001 Ato 20 A

10 Hz to 3 kHz
3 kHz to 10 kHz

20Ato 100 A

10 Hz to 1 kHz
1 kHz to 10 kHz

SKIM AKREDITASI MAKMAL MALAYSIA (SAMM)
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Best Measurement Capability
Expressed as an Uncertainty (+) *

0.8 MAJA + 0.5 uA
0.42 mA/A + 0.4 yA
0.16 MA/A + 0.4 yA

0.7 mMA/A + 5 yA
1.8 MA/A + 0.01 mA

0.8 MAJA + 5 A

0.42 mA/A + 4 pA

0.18 MA/A +4 A
0.7 mA/A + 0.05 mA
1.8 MA/A + 0.1 mA

0.75 mA/A + 0.04 mA
0.85 mA/A + 0.1 mA
0.01 AAA+0.2mA

1 mA/A + 0.48 mA
2.5 mA/A + 2.6 mA

2 mA/A + 3 mA
5 mA/A + 10 mA

2 mA/A+6.9mA
5 mA/A + 23 mA

2.5 mA/A +0.03A
S mA/A+0.05A
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FIELD OF CALIBRATION : ELECTRICAL MEASUREMENTS

SITE CALIBRATION-CATEGORY 1

SCOPE OF ACCREDITATION :
Instrument calibrated / R Best Measurement Capability
Measurement parameters el Expressed as an Uncertainty (+) *
1. Measuring Instrument
RESISTANCE
Fixed Value 10 mQ 0.1 mYQ
100 mQ 0.02 mQ/Q
1Q 5 pQ/Q
190 0.11 mQ/Q
100 5 uQ/Q
190 31 uQ/Q
100 Q 5 uQ/Q
190 Q 0.02 mQJ/Q
1kQ 5 uQ/Q
1.9kQ 15 nQ/Q
10 kQ 5 uQ/Q
19 kQ 14 pQJ/Q
100 kQ 5 uQiQ
190 kQ 15 pQ/Q
1 MQ 5 uQ/Q
19 MQ 24 nQ/Qy
10 MQ 5 uQy/Q
19 MQ 0.05 mQ/Q
100 MQ 0.13 mY/Q
1GQ 5 uQyQ
10 GQ 0.02 Q/Q
CAPACITANCE
Fixed Value 20 Hz to 1 MHz
1pF 1 mF/F
10 pF 1 mF/F
100 pF 1 mF/F
1000 pF 1 mF/F
0.01 puF 1 mF/F
0.1 uF 1 mF/F
1.0 uF 1 mF/F
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FIELD OF CALIBRATION : ELECTRICAL MEASUREMENTS

SITE CALIBRATION-CATEGORY 1

SCOPE OF ACCREDITATION :

Instrﬁment calibrated / Best Measurement Capability

Measurement parameters Range Expressed as an Uncertainty (£) *
1. Measuring Instrument <350 Hz

CAPACITANCE (Continue)

INDUCTANCE
Fixed Value

POWER/ ENERGY (DC)

POWER/ ENERGY (AC)
(45 Hz to 65 Hz at PF=1)

FREQUENCY

Time Base Output

0.5nFto 4.0 nF

4.0001 nF to 40.0 nF
40.001 nF to 400.0 nF

400.01 nF to 4.0 uF
4.0001 uF to 40.0 uF
40.001 pF to 400.0 puF
400.01 uF to 4.0 mF
4.0001 mF to 40.0 mF

350 Hz to 1.5 kHz
0.5nFto4.0nF
4.0001 nF to 40.0 nF
40.001 nF to 400.0 nF
400.01 nF to 4.0 uF
4.0001 pF to 40.0 uF
40.001 uF to 400.0 pF
400.01 pF to 4.0 mF
4.0001 mF to 40.0 mF

100 pH @ 1 kHz
1mH @ 1 kHz
10mH @ 1 kHz
100 mH @ 1 kHz
1H@ 1 kHz

1 kW to 20 kW
0.1 Wto 1 kW

10 kW to 20 kW
1W to 10 kW
0.1 Wto1W

1 pHz to 80 MHz
100 kHz to 4320 MHz

1 kHz to 10 MHz

SKIM AKREDITASI MAKMAL MALAYSIA (SAMM)

3 mF/F + 15 pF
3 mF/F + 30 pF
3 mF/F + 0.16 nF
4 mF/F +1.6 nF
5 mF/F + 16 nF
5mF/F +0.16 uF
5 mF/F + 1.6 pF
10 mF/F + 0.06 mF

6 mF/F + 0.03 nF
6 mF/F + 0.06 nF
6 mF/F +0.32 nF
8 mF/F +3.2nF
10 mF/F + 32 nF
10 mF/F + 0.32 uF
10 mF/F + 3.2 uF
20 mF/F +0.12 mF

2.5 mH/H
1 mH/H
1 mH/H
1 mH/H
1 mH/H

0.7 mWW
0.22 mWMW

1 mWW
0.9 mMW/W
1 mW/W

64 nHz/Hz
32 nHz/Hz

3.6 nHz/Hz
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FIELD OF CALIBRATION : ELECTRICAL MEASUREMENTS

SITE CALIBRATION-CATEGORY 1

SCOPE OF ACCREDITATION :
Instrument calibrated / Range Best Measurement Capability
Measurement parameters Expressed as an Uncertainty (+) *
1. Measuring Instrument
AMPLITUDE 10 mVp-p to 10 Vp-p vy .
(1 uHz to 80 MHz, Into 50 Q) W NE-a ip = Tmipp
+13 dBm to —140 dBm 1 dBm
(100 kHz to 4320 MHz)
FLATNESS Sine Wave Relative to 1 kHz
(Auto range On) 0.4 dBm
TIME 1sto24 Hrs 0.06 ps/s +0.021 s
2. High Voltage Meter
DC VOLTAGE 0.5kVto 10 kV 5 mviv
AC VOLTAGE (0.5 kV to 10 kV) @ (50/60) Hz 8 mVvV/V
3. Clamp Meter
DC Current
10 = Turn Coil 3.2001 Ato32 A 2.1 mA/A
32.001 Ato 105 A 2.1 mAJA
105.001 Ato 200 A 2.3 mA/A
50 — Turn Coil 16.001 Ato 160 A 2.4 mAJ/A
160.01 Ato 525.0 A 2.5 mA/A
525.01 Ato 1000.0 A 2.6 mA/A
AC Current
10 = Turn Coil 3.2001 Ato 32.0 A
10 Hz to 100 Hz 3 mA/A’
100 Hz to 440 Hz 8.9 mA/A
32.001 A to 200.0 A '
10 Hz to 100 Hz 3.3 mA/A
100 Hz to 440 Hz 8.2 mA/A
50 = Turn Coil 16.001 Ato 160.0 A
10 Hz to 100 Hz 3 mA/A

160.01 Ato 1000.0 A _
10 Hz to 100 Hz 3.3 mA/A
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FIELD OF CALIBRATION : ELECTRICAL MEASUREMENTS
SITE CALIBRATION-CATEGORY 1
SCOPE OF ACCREDITATION :

Best Measurement Capability

Instrument calibrated /
Range Expressed as an Uncertain

Measurement parameters

4. Insulation Testers

(1.0kQto 10.0 kQ) @ 10.0 V 0.5 mQ/Q
(10.0 kQ to 100.0 kQ) @ 50.0 V 0.5 mQ/IQ
(0.1MQ to 1.0 MQ) @ 150.0 V 0.5 m/Q
(1.0 MQ to 10.0 MQ) @ 300.0 V 1 mo/Q
(10.0 MQ to 100.0 MQ) @ 500.0 V 1 mQ/Q
(0.1GQto 1.0 GQ) @ 1000.0V 10 mQY/Q
(1.0 GQ to 10.0 GQ) @ 5000.0 V 50 mQ/Q
(10.0 GQ to 100.0 GQ) @ 5000.0 V 0.1 Q/Q
(100.0 GQ to 600.0 GQ) @ 5000.0 V 50 mQY/Q
5. Oscilloscope
il 0V to + 6.6 V (50 Q Load) 2.5 MVIV+ 0.04 mV
0V to + 130 V (1 MQ Load) 0.5 mV/V + 0.04 mV
Vertical Deflection + 1 mVp-p to+6.6 Vp-p
Square Wave Signal (50 Q Load) 2.5 mVp-p/Vp-p +0.04 mVp-p
+ 1 mVp-p to + 130 Vp-p . ) )
(1 MQ Load) 1 mVp-p/Vp-p + 0.04 mVp-p
Horizontal Deflection
Time Markers 2 ns/div to 20 ms/div 2.5 usls
(50 Q Load) 50 ms/div to 5 s/div (25+(Output x 1000)) us/s
Bandwidth Amplitude 50 kHz to 600 MHz 0.03 Vp-p
600 MHz to 4320 MHz 0.26 Vp-p
Bandwidth Frequency 50 kHz to 600 MHz 2.5 uHz/Hz
600 MHz to 4320 MHz 32 nHz/Hz
Risetime <300 ps +0ns/-0.1ns
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FIELD OF CALIBRATION : ELECTRICAL MEASUREMENTS

SITE CALIBRATION-CATEGORY 1

SCOPE OF ACCREDITATION :

Instrument calibrated / Range Best Measurement Capability
Measurement parameters SAnae Expressed as an Uncertainty (+) *
6. Sourcing/ Generating
Instrument
DC VOLTAGE +100 mV Range (+100 pV to +120 mV) S5uV/V +0.3 uVv

-100 mV Range (-120 mV to —100 pV) 5uVIV +0.3 uv
+1 V Range (+100 mV to +1.2 V) 4 WV +0.3 uVv
-1V Range (-1.2 V to -100 mV) 4 uWN +0.3 pVv

+10 V Range (+1 Vto +12 V) 4 uVIV +0.5 v
-10 V Range (-12 Vto -1 V) 4 uVV + 0.5 pVv
+100 V Range (+10 V to +120 V) 6 uV/V +0.03 mV
-100 V Range (-120 V to =10 V) 6 uV/V +0.03 mV
+1000 V Range (+100 V to +1050 V) 6 VIV +0.1 mVv
-1000 V Range (-1050 V to —100 V) 6 uV/NV +0.1 mV
AC VOLTAGE 10 mV Range (1 mV to 12 mV)
1 Hz to 40 Hz 0.3 mVIV+3puV
40 Hz to 1 kHz 02mV/V + 1.1V
1 kHz to 20 kHz 0.3 mV/V + 1.1V
20 kHz to 50 kHz 1 MV + 1.1 uV
50 kHz to 100 kHz 5mVV + 1.1 uV
1 MHz to 4 MHz
4 MHz to 8 MHz prde el iy
, - 02VN +8puVv
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FIELD OF CALIBRATION : ELECTRICAL MEASUREMENTS
SITE CALIBRATION-CATEGORY 1
SCOPE OF ACCREDITATION :

Best Measurement Capability

Expressed as an Uncertainty (+) ]

Instrument calibrated / Randa

Measurement parameters

6. Sourcing/ Generating
Instrument
AC VOLTAGE (Continue)

100 mV range (10 mV to 120 mV)

1 Hz to 40 Hz
40 Hz to 1 kHz
1 kHz to 20 kHz
20 kHz to 50 kHz
50 kHz to 100 kHz
100 kHz to 300 kHz
300 kHz to 1 MHz
1 MHz to 2 MHz
2 MHz to 4 MHz
4 MHz to 8 MHz
8 MHz to 10 MHz

1V Range (0.1 Vto1.2V)

1 Hz to 40 Hz
40 Hz to 1 kHz
1 kHz to 20 kHz
20 kHz to 50 kHz
50 kHz to 100 kHz
100 kHz to 300 kHz
300 kHz to 1 MHz
1 MHz to 2 MHz
2 MHz to 4 MHz
4 MHz to 8 MHz
8 MHz to 10 MHz

10 VRange (1 Vto12V)
1Hzto 40 Hz
40 Hz to 1 kHz
1 kHz to 20 kHz
20 kHz to 50 kHz
50 kHz to 100 kHz
100 kHz to 300 kHz
300 kHz to 1 MHz
1 MHz to 2 MHz
2 MHz to 4 MHz
4 MHz to 8 MHz
8 MHz to 10 MHz

SKIM AKREDITASI MAKMAL MALAYSIA (SAMM)
LABORATORY ACCREDITATION SCHEME OF MALAYSIA

0.07 mV/V +4 uV
007 mVIV +2 uVv
0.14 mV/IV +2 uVv
0.3 mV/V +2 Vv
08 mVIV +2 VvV
3mV/V +0.01 mV
0.01 VIV +0.01 mV
15 mV/V +0.01 mV
0.04 VIV +0.07 mV
0.04 VIV +0.08 mV
0.15V/V +0.1 mV

0.07 mV/V + 0.04 mV
0.07 mV/V +0.02 mV
0.14 mV/V + 0.02 mV
0.3 mV/V +0.02 mV
0.8 mV/V + 0.02 mV
3mVv/V +0.1mV
001 VWV +0.1mV
15mVIV + 0.1 mV
0.04V/V +0.7mV
0.04 VIV + 0.8 mV
0.15VIV+1mV

0.07 mV/V + 0.4 mV
0.07 mVV + 0.2 mV
0.14 mVN +0.2 mV
0.3mV/V+02mV
0.8 mV/V +0.2 mV
3mVIV.+1mV
0.01VIV+1mV
15 mVIiV +1mV
0.04 VIV +7mV
0.04 VIV + 8 mV
015V/V +0.01V




Schedule

NO : SAMM 088

FIELD OF CALIBRATION : ELECTRICAL MEASUREMENTS
SITE CALIBRATION-CATEGORY 1

SCOPE OF ACCREDITATION :

Instrument calibrated /

Measurement parameters Range

6. Sourcing/ Generating
Instrument
AC VOLTAGE (continue)

100 V Range (10 V to 120 V)
1 Hz to 40 Hz
40 Hz to 1 kHz
1 kHz to 20 kHz
20 kHz to 50 kHz
50 kHz to 100 kHz
100 kHz to 300 kHz
300 kHz to 1 MHz

1000 V Range (100 V to 700 V)
1 Hz to 40 Hz

40 Hz to 1 kHz

1 kHz to 20 kHz
20 kHz to 50 kHz
50 kHz to 100 kHz

DC CURRENT 1 nA to +100 nA

-100 nA to -1 nA

100 nA to +1 pA
-1 pA to -100 nA

1 pA to +10 pA
10 pAto -1 pA

10 pA to +100 pA
-100 pA to -10 pA

100 pA to +1 mA
-1 mA to =100 pA

1 mA to +10 mA
-10 mA to—-1 mA

10 mA to +100 mA
-100 mA to —10 mA

Issue date : 20 October 2008 ;
Valid until : 14 September 2011 MS'S

Page: 47 of 65

Best Measurement Capability
Expressed as an Uncertainty (+)

0.2mVvV/V+4mVv
0.2mVIV+2mV
0.2mV/V+2mV
035mVvViV+2mV
1.2mVviV +2 mV
4mVIV+001V

15mVvVNV +0.01V

0.4 mV/V +0.04V
04 mV/V+0.02V
0.6 mV/V +0.02V
1.2mVviV+0.02V
3mV/V+0.02V

30 pA/A +0.04 nA
30 LA/A + 0.04 nA

20 pA/A +0.04 nA
20 pA/A + 0.04 nA

20 pA/A+0.1nA
20 kAVA + 0.1 0A

20 pA/A + 0.8 nA
20 uA/A + 0.8 nA

2C pA/A + 5nA
20 pA/A + 5nA

20 pA/A +0.05 pA
20 pA/A + 0.05 pA

35 uA/A + 0.5 pA
35 pA/A + 0.5 pA

O/IEC 17025

SKIM AKREDITASI MAKMAL MALAYSIA (SAMM)
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Schedule

NO : SAMM 088

SITE CALIBRATION-CATEGORY 1

SCOPE OF ACCREDITATION :
Instrument calibrated / Riia
Measurement parameters mange
6. Sourcing/ Generating
Instrument
DC CURRENT (continue) 100 mAto +1 A
-1 Ato-100 mA
+1 Ato+10 A
-10Ato-1A

+10 Ato +100 A
-100Ato-10 A

-1000 Ato-100 A

AC CURRENT 5 uA to 100 pA
10 Hzto 20 Hz

20 Hz to 45 Hz

45 Hz to 100 Hz

100 Hz to 5 kHz

0.05 mAto 1 mA

10 Hz to 20 Hz
20 Hzto 45 Hz
45 Hz to 100 Hz
100 Hz to 5 kHz
5 kHz to 20 kHz
20 kHz to 50 kHz
50 kHz to 100 kHz

0.5 mA to 10 mA

10 Hz to 20 Hz
20 Hzto 45 Hz
45 Hz to 100 Hz
100 Hz to 5 kHz
5 kHz to 20 kHz
20 kHz to 50 kHz
50 kHz to 100 kHz

Issue date : 20 October 2008
Valid until : 14 September 2011 MSISO/EC 17025

FIELD OF CALIBRATION : ELECTRICAL MEASUREMENTS

Page:.48 of 65

Best Measurement Capability
Expressed as an Uncertainty (+) *

+100 A to +1000 A

0.11 mA/A +0.01 mA
0.11 mA/A + 0.01 mA

5.1 mA
5.1mA

0.05A
0.05A

15 mA/A + 2A
15 mA/A - 2A

4 mA/A +0.03 pA
1.5 MA/A + 0.03 pA
0.6 MA/A +0.03 pA
0.6 MA/A +0.03 pA

4 mA/A + 0.2 pA
1.5 MAJA + 0.2 pA
0.6 MA/A + 0.2 pA
0.3 mA/A + 0.2 pA
0.6 MA/A + 0.2 pA

4 MA/A + 0.4 pA
5.5 mA/A + 1.5 pA

4 mAJA + 2 pA
1.5 mA/A + 2 LA
0.6 mA/A + 2 uA
0.3 mA/A + 2 uA
0.6 MA/A + 2 pA
4 mA/A + 4 pA
5.5 MA/A + 15 pA

SKIM AKREDITASI MAKMAL MALAYSIA (SAMM)
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FIELD OF CALIBRATION : ELECTRICAL MEASUREMENTS

SITE CALIBRATION-CATEGORY 1
SCOPE OF ACCREDITATION :

Best Measurement Capability

Expressed as an Uncertainty (+) *

Instrument calibrated / Range
Measurement parameters nange

6. Sourcing/ Generating

Instrument
AC CURRENT (continue) 5 mA to 100 mA
10 Hz to 20 Hz 4 mA/A +0.02 mA
20 Hz to 45 Hz 1.5 mA/A +0.02 mA
45 Hz to 100 Hz 0.6 mA/A +0.02 mA
0.3 mA/A +0.02 mA

100 Hz to 5 kHz

5 kHz to 20 kHz
20 kHz to 50 kHz
50 kHz to 100 kHz

0.05Ato1A

10 Hz to 20 Hz
20 Hz to 45 Hz
45 Hz to 100 Hz
100 Hz to 5 kHz
5 kHz to 20 kHz
20 kHz to 50 kHz

0.6 mA/A +0.02 mA
4 mA/A +0.04 mA
55 mA/A +0.15 mA

4 mA/A+02mA
1.6 mA/A +0 2 mA
0.8 mA/A + 0.2 mA
1 mA/A + 0.2 mA
ImMA/A + 02 mA
10 mA/A + 0.4 mA

1Ato50A
50 Hz/ 60 Hz 0.5 mA/A
50 A to 1000 A
50 Hz/ 60 Hz 15 mA/A+2 A
003AA+4A

40 Hz to 1 kHz

15 uQ/Q + 0.05 mQ

RESISTANCE 0Qto100Q
10 Qto 100 Q 12 pQ/Q + 0.05 mQ
0.1 kQto 1 kQ 10 pQ/Q + 0.05 mQ
1kQto 10 kQ 10 pQ/Q + 5 mQ
10 kQ to 100 kQ 10 pQUQ +0.05 Q
0.1 MQ to 1 MQ 15 Q0 +2 Q
1 MQ to 10 MQ 50 pCY/Q + 0.1 kQ

10 MQ to 100 MQ
100 MQ to 1 GQ

0.5 mYQ +1kQ
5mQ/Q + 0.01 MQ

SKIM AKREDITASI MAKMAL MALAYSIA (SAMM)
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NO : SAMM 088

FIELD OF CALIBRATION : ELECTRICAL MEASUREMENTS

SITE CALIBRATION-CATEGORY 1

SCOPE OF ACCREDITATION :
Instrument calibrated / R Best Measurement Capability
Measurement parameters nange Expressed as an Uncertainty (+) ¥

6. Sourcing/ Generating Instrument

CAPACITANCE

INDUCTANCE {uHto1I0H @
(10 Hz to 1 MHz) 95 mkvH
FREQUENCY 1Hzto 5 GHz 3.6 nHz/Hz
7. High Voltage Tester
DC VOLTAGE 0 kV to 9.999 kV S5mviv+2V
10 kV to <20 kV 20 mviV
20 kV to 35 kV 10 mVIV
>35 kV to 40 kV 20 mVIV
AC VOLTAGE (0 kV to 9.999 kV) @ 50/60Hz TmvivV+3V
(10 kV to 20 kV) @ 50/60 Hz 7mVIV+30V
(20 kV to 28 kV) @ 50/60 Hz 50 mV/V
Signatories:
1. Mr. Mohd. Fahimy Bin Ahmad Ta’adin I/C No.: 610322-08-6029
2. Mr. Mohd. Fikri Bin Mohd Nor I/C No.: 660219-03-5499
3. Mr. Syahrel Bin Shari I/C No.: 721216-01-6029

Issue date : 20 October 2008 S
Schedule /i until : 14 September 2011 M5 ISOMEC 17025
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1pFto1mF@
(10 Hz to 1 MHz) 0.5 mF/F
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FIELD OF CALIBRATION : TEMPERATURE MEASUREMENT

SCOPE OF ACCREDITATION :
Instrument Calibrated / Best Measurement Capability
Measurement Parameter Range Expressed as an Uncertainty (%) *
Liquid In-glass Thermometer 0°C to 200 °C 2°C

(Partial Immersion)

Signatory:

1. Mr. Mohd Dali Bin Silam I/C No. : 580306-01-5541
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FIELD OF CALIBRATION : TEMPERATURE MEASUREMENT

SCOPE OF ACCREDITATION :

Instrument Calibrated / Best Measurement Capability

Measurement Parameter Range Expressed as an Uncertainty () *
Liquid-in-glass -80°C to 0 °C 0.05 °C
thermometer 0°C to 80 °C 0.03 °C
(Total Immersion) 80°C to 250 °C 0.05 °C

250 °C to 500 °C 0.10 °C
Platinum Resistance -80°C to 250 °C 0.05 °C
Thermometer 250 °C to 600 °C 0.1 °C
600 °C to 950 °C 0.5 °C
Thermocouple -80°C to 250 °C 0.5 °C
250 °C to 950 °C 0.6 °C
Psychrometer
Thermohygrograph 0°C to 50 °C 0.5 °C
Thermohygrometer 35 % to 95 % RH 3.0% RH
Temperature switch -50 °Cto 10°C 1°2¢
10 °C to 100°C 2°%C
100 °C to 600 °C 3°C
Mechanical thermometer -80 °C to 50°C 0.1 °C
50 °C to 600 °C 1.8 °C
Temperature Controlled -60°C to 200°C 0.8 °C
Enclosure 200 °C to 400 °C 1.2 %S
Temperature Calibrator -30 °C to 400°C 0.1 °C
(Dry block) 400 °C to 950 °C 12 °C

SKIM AKREDITASI MAKMAL MALAYSIA (SAMM)
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FIELD OF CALIBRATION : TEMPERATURE MEASUREMENT

SCOPE OF ACCREDITATION :

Instrument Calibrated / Best Measurement Capability

Measurement Parameter Range Expressed as an Uncertainty (*) *

Temperature Indicating
Instruments (by electrical

simulation):-

K - type -200°Cto0°C 0.4 °C

0°C to 1300 °C 0.4°C

J -type -200°Cto0°C 0.3°C

0°C to 1100 °C 0.3°C

T - type -200°Cto0°C 0.5 °C

0°C to400 °C 04 °C

E - type -200°Cto0°C 04 °C

0°C to900°C 03 °C

R — type 0°C to 1000 °C 1.3 °C

1000 °C to 1700 °C 1.1 °C

S - type -50°C to 1000 °C 1.3°C

1000 °C to 1700 °C 1.2 G

Pt 100 -200°C to0 °C 0.2 °C

0°Cto 800°C 0.5°C

Signatories:

1. Mr. Mohd Dali Bin Silam I/C No. : 580306-01-5541
2. Mr. Abdul Jalil Baharudin I/C No. : 591113-10-5595
3. Mr. Zulkifli Ahmad I/C No. : 701129-08-5183
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FIELD OF CALIBRATION : TEMPERATURE MEASUREMENT
SITE CALIBRATION - CATEGORY I
SCOPE OF ACCREDITATION :
Instrument Calibrated / Best Measurement Capability
Measurement Parameter Range Expressed as an Uncertainty (%) *
Humidity Chamber 20 % to 95 % RH 2.0 % of RH
Temperature Controlled -60°C to 200 °C 0.8 °C
Enclosure 200 °C to 400 °C 1.2 °C
400 °C to 950 °C 2°C
Temperature Indicating
Instruments (by electrical
simulation) :-
K - type -200°Cto O°C 0.4 °C
0°C to 1300 °C 04°C
J - type -200°Cto 0°C 0.3°C
0°C to1100°C 0.3°C
T - type -200°Cto0°C 05 °C
0°C to 400 °C 04 °C
E - type -200°Cto0°C 0.4 °C
0°C to900°C 03 °C
— type 0°C to 1000 °C 1.3 °C
1000 °C to 1700 °C 1.1 °C
S - type -50°C to 1000 °C 1.3 °C
1000 °C to 1700 °C 1.2 °C
Pt 100 -200°C to0°C 02 °C
0°C to 800°C 05°C
Signatories:
1. Mr. Mohd Dali Bin Silam I/C No. : 580306-01-5541
2. Mr. Abdul Jalil Baharudin I/C No. : 591113-10-5595
3. Mr. Zulkifli Ahmad I/C No. : 701129-08-5183
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FIELD OF CALIBRATION : DIMENSIONAL MEASUREMENTS

SCOPE OF ACCREDITATION :

Best measurement capability

Instrument calibrated/
expressed as an uncertainty () *

Range

Measurement parameter

Angle Gauge Block

0.5mm to 100 mm
100 mm to 250 mm

(0.1+1.0L) pm
Linm

(0.004 + 1.0 L) pinch

Angie Gauge Block 0.05 inch to 4 inch
(Imperial units) L ininch
Angle Bevel Protractor 0 — 360 degrees :

Graduation 5 min. 6 minute

Graduation 1 deg. 1 degree
Snap Gauge / Caliper Gauge Up to 200 mm 5 pum
Micrometer 0.001 mm to 100 mm 2 gm
Caliper 0.01 mm to 1000 mm 0.02 mm
Height Gauge 0.01 mm to 600 mm 6 um
Caliper Checker 20 mm to 600 mm 6 um
Calibration Tester O0mmto 25 mm 2 pum
Dial / Digital Test Indicator 0.001 mm to 100 mm 2um
Dial / Digital Gauge 0.001 mm to 100 mm 2 pm
Dial / Digital Thickness Gauge  0.001 mm to 50 mm 5um
Depth Micro-Checker 0mm to 300 mm 6 um

SKIM AKREDITASI MAKMAL MALAYSIA (SAMM)
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FIELD OF CALIBRATION : DIMENSIONAL MEASUREMENT
SCOPE OF ACCREDITATION :
Instrument Calibrated / Best Measurement Capability
Measurement Parameter Range Expressed as an Uncertainty (%) *
Feeler Gauge 0.005 mmto 2.0 mm 3um
Glass Scale up to 200 mm 3.8 ym
200 mm to 300 mm 5.6 pm
Grind Gauge/Fine Gauge 0.001 mm to 0.15 mm 0.5 um
Height master 0.001 mm to 600 mm 6 pm
Ruler 0.1 mm to 2000 mm 0.1 mm
Ring Gauge 1.0 mm to 300 mm 2 uym
Mu-checker 0.1 mm to 2000 pm 2um
Precision Height Gauge 0.001 mm to 600 mm 4 pm
Straight Edge 0 mm to 600 mm 1.5um
Tape 1mm to 100 m 0.5 mm
Thickness Foil 0.001 mm to 2.0 mm 3um
Standard Rod 5mm to 600 mm 6 pm
Pin Gauge 0.1 mm to 50 mm 2um
(Diameter Only)
Plain Plug Gauge 0.1 mm to 50 mm 2um
(Diameter Only)
Signatories:
1. Ms. Hasnah Bt Hassan I/C No. : 630418-02-5624
2. Mr. Abdul Jalil Baharudin l/C No. : 591113-10-5595
3. Mr. Mohd Hashim Effandi I/C No. : 671201-01-5405

SKIM AKREDITASI MAKMAL MALAYSIA (SAMM)
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NO : SAMM 088

FIELDOF CALIBRATION : DIMENSIONAL
SITE CALIBRATION - CATEGORY I

SCOPE OF ACCREDITATION :

Instrument Calibrated /
Measurement Parameter

Profile Projector
(X'and Y axis only)

Surface Table/Plate

Signatories:

1. Ms. Hasnah Bt Hassan
2. Mr. Abdul Jalil Baharudin

3. Mr. Mohd Hashim Effandi

SKIM AKREDITASI MAKMAL MALAYSIA (SAMM)

Issue date : 20 October 2008 IR
Schedule Valid until : 14 September 2011 MSISO/EC 17025

Page: 57 of 65

Best Measurement Capability

Range Expressed as an Uncertainty (%) *
1 mm to 300 mm 4 ym
2500 mm x 1600 mm 5um

I/C No. : 630418-02-5624
I/C No. : 591113-10-5595
I/C No. : 671201-10-5405

LABORATORY ACCREDITATION SCHEME OF MALAYSIA



Schedule

NO : SAMM 088

FIELD OF CALIBRATION :
SCOPE OF ACCREDITATION :

Instrument Calibrated /
Measurement Parameter

Standard Weights
- Class E2 , F1, F2, M1, M2 & M3

1 kg
2 kg
5kg

10 kg
20 kg
50 kg

Standard Weights
- Class F1, F2, M1, M2 & M3

1mgto100g
100 gto 1 kg
1 kg to 10 kg
10 kg to 30 kg
30 kg to 60 kg

Weight Blocks

1gto5kg
5 kg to 20 kg
20 kg to 50 kg
50 kg to 100 kg

Spring /Hanging Scale

Signatories:
1. Mr. Abdul Jalil Baharudin

2. Mr. Mohammad Najib Kamaruddin

MASS MEASUREMENTS

SKIM AKREDITASI MAKMAL MALAYSIA (SAMM)
LABORATORY ACCREDITATION SCHEME OF MALAYSIA

Issue date : 20 October 2008 :
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Best Measurement Capability
Expressed as an Uncertainty (¥) *

0.002 mg
0.002 mg
0.002 mg
0.002 mg
0.003 mg
0.004 mg
0.005 mg
0.006 mg
0.008 mg
0.010 mg
0.012 mg
0.016 mg
0.020 mg
0.025 mg
0.03 mg
0.05 mg
0.10 mg
0.23 mg
0.5mg
1.0 mg
3.0mg

15 mg
36 mg
75 mg

6 mg
2mg
20mg
40 mg
90 mg

16 g
31g

62 g
124 g

I/C No. : 591113-10-5595

I/C No. : 740507-08-5239
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Page: 59 of 65

FIELD OF CALIBRATION : MASS MEASUREMENTS

SITE CALIBRATION - CATEGORY I

SCOPE OF ACCREDITATION :

Instrument Calibrated / Best Measurement Capability
Measurement Parameter Range Expressed as an Uncertainty (*) *
Analytical Balance 0.1 mg to1kg 0.2 mg

Balance / Scale 10 g to 1000 kg 1.0 mg

(Tri-beam, Single beam, Spring,
Mechanical & Electronic)

Electrical and Mechanical 1 mg to 200 kg 1mg
Balances
1000 kg to 2000 kg 1 kg
Signatories:
1. Mr. Abdul Jalil Baharudin I/C No. : 591113-10-5595
2. Mr. Mohammad Najib Kamaruddin I/C No. : 740507-08-5239

SKIM AKREDITASI MAKMAL MALAYSIA (SAMM)
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NO : SAMM 088

SCOPE OF ACCREDITATION :

Instrument Calibrated /
Measurement Parameter

Force Measurement

Proving Rings/Load Cells

Push-pull/ Force Gauge

Gramme/ Dial Tension Gauge

Torque Measurement

Torque wrench

Torque meter and analyser

Signatories:
1. Mr. Abdul Jalil Baharudin
2. Mr. Noor Azam Ismail

3. Mr. Ahmad Borhan Sa’aba

Schedule

FIELDS OF CALIBRATION : FORCE & TORQUE MEASUREMENT

Range

0 kgf to 100 kgf

101 kgf to 500 kgf
501 kgf to 1000 kgf
1001 kgf to 5000 kgf

5001 kgf to 10000 kgf
10001 kgf to 30000 kgf

1 gf to 5 kgf
5 kgf to 20 kgf
20 kgf to 50 kgf
50 kgf to 100 kgf

1 gf to 50 gf
50 gf to 500 gf
500 gf to 2000 gf

ONmto1 Nm

1 Nm to 50 Nm
51 Nm to 100 Nm
101 Nm to 500 Nm

ONmto1 Nm

1 Nm to 50 Nm
51 Nm to 100 Nm
101 Nm to 500 Nm

SKIM AKREDITAS! MAKMAL MALAYSIA (SAMM)
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Best Measurement Capability
Expressed as an Uncertainty (*) *

0.01 kgf
0.1 kgf
0.6 kgf
2 kgf
20 kgf
60 kgf

16 of
31 of
62 gof
124 gf

1 gf
6 gf
30 of

0.07 Nm

0.04 Nm

0.3 Nm
1 Nm

0.005 Nm
0.045 Nm
0.3 Nm
0.4 Nm

I/C No. : 591113-10-5595

I/C No. : 730629-14-5579

I/C No. : 730128-06-5757

LABORATORY ACCREDITATION SCHEME OF MALAYSIA



Issue date : 20 October 2008 el
Schedule  yajig until ; 14 September 2011 s 1sorec 17025

NO : SAMM 088

Page: 61 of 65

FIELD OF CALIBRATION : FORCE
SITE CALIBRATION - CATEGORY 1
SCOPE OF ACCREDITATION :

Instrument Calibrated / Best Measurement Capability

Measurement Parameter Range Expressed as an Uncertainty () *
Universal Testing Machine / 0 kgf to 100 kgf 0.01 kgf
Compression mode 101 kgf to 500 kgf 0.1 kgf
(tension mode up to 5000kgf) 501 kgf to 1000 kgf 0.6 kgf
1001 kgf to 5000 kgf 2 kgf
5001 kgf to 10000 kgf 20 kgf
10001 kgf to 60000 kgf 60 kgf
60001 kgf to 200000 kgf 400 kgf

Charpy / 1zod Impact Tester 1 Joule to 300 Joules 1 % of reading
Signatories:
1. Mr. Abdul Jalil Baharudin I/C No. : 591113-10-5595

2. Mr. Noor Azam Ismail I/C No. : 730629-14-5579

3. Mr. Ahmad Borhan Sa’aba I/C No. : 730128-06-5757

SKIM AKREDITASI MAKMAL MALAYSIA (SAMM)
LABORATORY ACCREDITATION SCHEME OF MALAYSIA
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FIELD OF CALIBRATION : PRESSURE MEASUREMENT

SCOPE OF ACCREDITATION :

Instrument Calibrated /

Measurement Parameter Range

1 psi to 100 psi
101 psi to 1600 psi

Pressure measuring device
( Gas medium )

Pressure measuring device 10 psito 800 psi

( Oil medium )
801 psi to 16000 psi

Vacuum gauge Ambient to 67 cm Hg

Low Pressure Measuring
Devices

Mercury Manometer 0 psito 1500 mm Hg

Water Manometer 0 psito 1500 mm H,O

Cross Floatation of 0 psi to 16 000 psi

Deadweight Tester

Signatories:

1. Mr. Abdul Jalil Baharudin
2. Mr. Noor Azam Ismail
3. Ms. Norihan Zainal

4. Mr. Ahmad Borhan Sa’aba

SKIM AKREDITASI MAKMAL MALAYSIA (SAMM)

Best Measurement Capability

Expressed as an Uncertainty (+) *

0.01 % of pressure
0.01 % of pressure

0.04 % of pressure

0.01 % of pressure

0.1 % of pressure

2 mm Hg

3 mm H,G

0.02% of pressure

I/C No. : 591113-10-5595

I/C No. : 730629-14-5579
I/C No. :700801-01-6318

I/C No. : 730128-06-5757

LABORATORY ACCREDITATION SCHEME OF MALAYSIA
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FIELD OF CALIBRATION : PRESSURE MEASUREMENT

SITE CALIBRATION - CATEGORY I

SCOPE OF ACCREDITATION :
Instrument Calibrated / Best Measurement Capability
Measurement Parameter Range Expressed as an Uncertainty (%) *

Pressure measuring device

(Oil medium) 0 psi to 500 psi 0.7 % of pressure
0 psi to 1000 psi 0.7 % of pressure
0 psi to 3000 psi 0.6 % of pressure
0 psi to 4500 psi 0.4 % of pressure
0 psi to 7500 psi 0.4 % of pressure
0 psi to 10 000 psi 0.7 % of pressure
0 psi to 12 000 psi 0.6 % of pressure
0 psi to 16 000 psi 0.6 % of pressure
Vacuum Measuring Devices Ambient to -70 cm Hg 1.0 % of pressure
Pressure Gauge 0 bar to 20 bar 0.5 % of pressure

Signatories:

1. Mr. Abdul Jalil Baharudin I/C No. : 591113-10-5595
2. Mr. Noor Azam Ismail I/C No. : 730629-14-5579
3. Ms. Norihan Zainal I/C No. : 700801-01-6318
4. Mr. Ahmad Borhan Sa’aba I/C No. : 730128-06-5757

SKIM AKREDITASI MAKMAL MALAYSIA (SAMM)
LABORATORY ACCREDITATION SCHEME OF MALAYSIA




NO : SAMM 088

Schedule

FIELD OF CALIBRATION : VOLUMETRIC

SCOPE OF ACCREDITATION :

Instrument Calibrated /
Measurement Parameter

Bulb Pipette

Graduated Pipette

Measuring Cylinder
(5ml to 2000ml)

Burette

Beaker & Flasks
(5ml to 2000ml)

Signatory:

1. Mr. Mohd Dali Bin Silam

Range

1mlito5ml
5 mlto 100 ml

1mlto5ml
5milto 100 ml

5 mlto 100 ml
100 ml to 500 ml
500 ml to 1000 ml
1000 ml to 2000 ml

1 ml to 50 ml

5mlto 100 ml
100 ml to 1000 mi
1000 ml to 2000 ml

Issue date : 20 October 2008 -
Valid until : 14 September 2011 MS ISO/EC 17025
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Best Measurement Capability
Expressed as an Uncertainty (%) *

0.008 ml
0.03 ml

0.008 ml
0.03 ml

0.05 ml
0.5ml
2.0ml
3.0ml

0.05 ml

1.0 ml
3.0ml
5.0 ml

SKIM AKREDITASI MAKMAL MALAYSIA (SAMM)
LABORATORY ACCREDITATION SCHEME OF MALAYSIA

I/C No. : 580306-01-5541




NO : SAMM 088

Schedule

FIELD OF CALIBRATION : HYDROMETER

SCOPE OF ACCREDITATION :

Instrument Calibrated /
Measurement Parameter

Density Hydrometer

Signatory:

1. Mr. Mohd Dali Bin Silam

Range

0.600 g/ml to 0.650 g/ml
0.650 g/ml to 0.700 g/ml

0.700 g/ml to 0.750 g/ml
0.750 g/ml to 0.800 g/ml

0.800 g/ml to 0.850 g/ml|
0.850 g/ml to 0.900 g/ml

0.900 g/ml to 0.950 g/ml
0.950 g/ml to 1.000 g/ml

1.000 g/ml to 1.050 g/ml
1.050 g/ml to 1.100 g/ml

1.100 g/ml to 1.150 g/ml
1.150 g/ml to 1.200 g/ml

1.200 g/mi to 1.250 g/ml
1.250 g/ml to 1.300 g/ml

1.300 g/ml to 1.350 g/ml
1.350 g/ml to 1.400 g/ml

1.400 g/ml to 1.450 g/ml
1.450g/ml to 1.500g/ml

I/C No. :

SKIM AKREDITASI MAKMAL MALAYSIA (SAMM)
LABORATORY ACCREDITATION SCHEME OF MALAYSIA

Issue date : 20 October 2008
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Best Measurement Capability
Expressed as an Uncertainty () *

0.0006 g/ml
(graduation 0.0005g/ml)

580306-01-5541




