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MALAYSIA

Scan this QR Code or visit
www.jsm.gov.my/cab-directories

for the current scope of accreditation

has been granted accreditation in respect of the scope of accreditation
described in the schedule, 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. This Malaysian Standard is identical with ISO/IEC 17025 published by

the International Organization for Standardization (ISO).
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NO: SAMM 533

LABORATORY LOCATION:
(PERMANENT LABORATORY)

SIRIM STANDARDS TECHNOLOGY SDN BHD
BANGUNAN SIRIM BERHAD

LOT 802, JALAN DEMAK LAUT 2

JALAN PERINDUSTRIAN DEMAK LAUT
93756 KUCHING, SARAWAK

MALAYSIA

FIELDS OF CALIBRATION: DIMENSIONAL, PRESSURE, TEMPERATURE,

ELECTRICAL

This laboratory has demonstrated its technical competence to operate in accordance with MS
ISO/IEC 17025:2005 (ISO/IEC 17025:2005).

This laboratory’s fulfilment of the requirements of ISO/IEC 17025 means the laboratory
meets both the technical competence requirements and management system requirements
that are necessary for it to consistently deliver technically valid test results and calibrations.
The management system requirements in ISO/IEC 17025 are written in language relevant to
laboratory operations and operate generally in accordance with the principles of 1ISO 9001
(see Joint ISO-ILAC-IAF Communiqué dated April 2017).

* The expanded uncertainties are based on an estimated confidence probability of
approximately 95% and have a coverage factor of k=2 unless stated otherwise.

SCOPE OF CALIBRATION: DIMENSIONAL

Instrument Calibrated/ Calibration and
Measurement Capability
Measurement Range Remarks
Parameter Expressed as
an Uncertainty(+)*
Caliper 0.01 mm to 300 mm 10 um
Caliper Checker
0.01 mm to 600 mm 10 pm
Micrometer 0.001 mm to 25 mm 1 pum Gauge Block
Signatory:

1. Mohd Najib Mohammad

SKIM AKREDITASI MAKMAL MALAYSIA (SAMM)
LABORATORY ACCREDITATION SCHEME OF MALAYSIA
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SCOPE OF CALIBRATION: PRESSURE
Instrument Calibrated / Calibration and .
Measurement Capability
Measurement Range E d Remarks
Parameter XPressea as
an Uncertainty(x)*
: . . . Reference
Pressure Measuring 0 psi to 100 psi 0.3 psi _
Device (oil medium) Standard:
101 psi to 500 psi 1.5 psi BS EN 837-1

501 psi to 1000 psi 3.4 psi
1001 psi to 5000 psi 12 psi
5001 psi to 10 000 psi 38 psi
10 001 psi to 16 000 psi 44 psi

Scan this QR Code or visit www.jsm.gov.my/cab-directories for the current scope of accreditation

Signatory:

1. Mohd Najib Mohammad
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SCOPE OF CALIBRATION: TEMPERATURE
Instrument Calibrated / Range Calibration and Remarks
Measurement Measurement Capability
Parameter Expressed as
an Uncertainty(x)*
Liquid-in-glass -20°Cto0°C 0.08 °C Comparison
Thermometer (Total method using Pt
Immersion) 100 Reference
0°Cto 80°C 0.09 °C Standard in liquid
bath
80 °C to 250 °C 0.11°C
Comparison
Temperature Sensor -20°Cto0°C 0.07 °C method using Pt
with Digital Indicator 100 Reference
Standard in liquid
0°C to 80 °C 0.09 °C bath
80 °C to 250 °C 0.11°C
Comparison
Mechanical -20°Cto 80 °C 0.3°C method using Pt
Thermometer 100 Reference
Standard in liquid
80 °C to 250 °C 0.6°C bath
Signatory:

1. Mohd Najib Mohammad

SCOPE OF CALIBRATION: TEMPERATURE

SITE CALIBRATION: CATEGORY 1
Instrument Calibrated/ Range Calibration and Remarks
Measurement Measurement Capability
Parameter Expressed as
an Uncertainty()*
Temperature Controlled 0°C to 300°C 1.1°C Temperature

Enclosure

Recorder and TC
Wire based on AS
2853:1986

Signatory:

1. Mohd Najib Mohammad

SKIM AKREDITASI MAKMAL MALAYSIA (SAMM)
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SCOPE OF CALIBRATION: ELECTRICAL
Instrument Calibrated / Range Calibration and Remarks
Measurement Parameter Measurement
Capability
Expressed as
an Uncertainty()*
1.Measuring Instruments
(a) DC Voltage(z) 0 mV to 330 mV 23 UV + 1.7 pv Generate using
330 mVto 3.3V 11 pv/V + 9.9 v calibrator model
3.3Vto 33V 13 pV/IV + 96 pv Fluke 5522 A
33Vto330V 24 pvIVvV + 0.97 mV
330 V to 1020 V 24 uyV/V + 5.5 mV
(b) Resistance 0Qto 110 48 pQ/IQ + 1.2 mQ Generate using
11Qt0 33 Q 35 uQ/Q + 1.8 mQ calibrator model
33Q1t01100Q 34 pQ/Q + 1.6 mQ Fluke 5522 A
110 Qt0 330 Q 33 uQ/Q + 2.4 mQ
330Qto 1.1 kQ 1.3 uQ/Q + 0.67 Q
1.1 kQ to 3.3 kQ 4.8 uQ/Q +0.67 Q
3.3kQto 11 kO 12 pQ/IQ +0.64 Q
11 kQ to 33 kQ 27 pQIQ + 0.6 Q
33 kQ to 110 kO 32 uQ/Q +0.42 Q
110 kQ to 330 kQ 3B uUQQ+2.4Q
330 kQ to 1.1 MQ 37 uQIQ +3.8Q
1.1 MQ to 3.3 MQ 70 pQIQ + 35 Q
3.3MQto 11 MQ 0.16 mQ/Q + 62 O
11 MQ to 33 MQ 0.3 mQ/Q + 2.9 kQ
33 MQto 110 MQ 0.6 mQ/IQ + 4.7 kQ
110 MQ to 330 MQ 3.6 mQ/Q + 0.11 MQ
330 MQ to 1100 MQ 18 mQ/Q + 5.8 MQ

Scan this QR Code or visit www.jsm.gov.my/cab-directories for the current scope of accreditation
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SCOPE OF CALIBRATION: ELECTRICAL
Instrument Calibrated / Range Calibration and Remarks

Measurement Parameter

a

Measurement Capability

Expressed as
n Uncertainty(x)*

1.Measuring
Instruments(continued)

(c) AC Voltage (See Matrix A)

0 mV to 1020V

See Matrix A

See Matrix A

Generate using
calibrator model

Fluke 5522 A
Matrix A
AC Voltage Measurement. Generate using calibrator model Fluke 5522 A
Range Frequency
50 kHz 100
10Hz | 45Hz 1 kHz 5 kHz 45 Hz 1 kHz 10kHz | 20 kHz to kHz
to to to to to to to to 100 to
45Hz 1 kHz 5kHz | 10kHz | 10kHz | 10kHz | 20kHz | 50 kHz KkHz 500
kHz
1mV
) 19+ 0.42 + 0.72 + 2+ 45 + 9.4 +
o - - - -
0.11 0.11 0.11 0.11 0.11 0.12
33 mv
33mV
. 1.8+ 0.43 + 0.72 + 1.8+ 25+ 3.3+
o - - - -
0.11 0.11 0.11 0.11 0.12 0.15
330 mV
330 mV
. 1.8+ 0.45 + 0.74 + 1.8+ 25+ 3.3+
O - - - -
0.24 0.24 0.24 0.24 0.12 0.15
3.3V
3.3V
1.8+ 0.44 + 24+ 59+
to - - - - 11+1 -
25 2.5 2.5 2.8
33V
33V
1.8+ 0.63 + 9.3+
to - - - - 7+12 12 + 27 -
12 14 13
330V
330V
. 1.8+ 0.86+ | 0.88+
O - - - - - - -
37 39 38
1020V

The expanded uncertainties given in this table are expressed in mV/V + mV unless otherwise stated.
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FIELD OF CALIBRATION: ELECTRICAL
SCOPE OF ACCREDITATION:
Instrument Calibrated / Range Calibration and Remarks

Measurement Parameter

Measurement Capability
Expressed as
an Uncertainty(x)*

1.Measuring
Instruments(continued)
(d) Frequency

(e)Capacitance

(f) DC Current(z)

(g) AC Current
(See Matrix B)

0.01 Hz to 120 Hz

120 Hz to 1200 Hz
1.2 kHz to 12 kHz

12 kHz to 120 kHz
120 kHz to 1.2 MHz
1.2 MHz to 2 MHz

220 pF to 400 pF
0.4nFtol.1nF
1.1 nFto 3.3 nF
3.3nFto1l1lnF

11nF to 33 nF

33 nFto 110 nF

110 nF to 320 nF

0.33 yF to 1.1 pF
1.1 yF to 3.3 pF
3.3 uF to 11 yF
11 uF to 33 pF
33 uF to 110 uF
110 uF to 330 pF

0.33mFto 1.1 mF

1.1 mFto 3.3 mF
3.3mFto 11 mF
11 mF to 33 mF

33 mFto 110 mF

0 pA to 330pA
330 mAto 3.3 mA
3.3 mAto 33 mA
33 mA to 330 mA
330 mAto 1.1 mA

1.1At03 A
3At011A

11 Ato 20.5 A

See Matrix B

2.4 yHz/Hz + 79 pHz
2.5 pyHz/Hz + 0.61 mHz
64 nHz/Hz + 0.89 Hz
0.53 pHz/Hz + 0.88 Hz
0.62 pHz/Hz + 8.7 Hz
1.4 yHz/Hz + 7.9 pHz

5.8 uF/F + 12 pF
5.6 mF/F + 13 pF
5.9 mF/F + 12 pF
3 mF/F + 12 pF
3.4 mF/F + 7 pF
2.9 mF/F + 21 pF
2.9 mF/F + 59 pF
3mF/F+1.2nF
3 mF/F + 3.6 nF
3 mF/F + 12 nF
4.6 mF/F + 38 nF
5.3 mF/F + 0.13 pF
5.2 mF/F + 0.36 uF
53mF/F+ 1.2 uF
5.3 mF/F + 3.5 uF
5.8 mF/F + 17 puF
8.7 mF/F + 35 uF
13 mF/F + 0.12 mF

0.18 mA/A + 24 nA
0.12 mA/A + 59 nA
0.12 mA/A + 0.33 PA
0.12 mA/A + 3.3 A
0.24 mA/A + 51 pA
0.44 mA/A + 59 pA
0.56 mA/A + 0.92 mA
1.3mA/A+1.1mA

See Matrix B

Generate using
calibrator model
Fluke 5522 A

Generate using
calibrator model
Fluke 5522 A

Generate using
calibrator model
Fluke 5522 A

Generate using
calibrator model
Fluke 5522 A
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NO: SAMM 533

FIELD OF CALIBRATION: ELECTRICAL

SCOPE OF ACCREDITATION:
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Matrix B
AC Current Measurement. Generate using calibrator model Fluke 5522 A
Frequency
Range
10 Hz 10 Hz 20Hz | 45Hz 45 Hz 100 Hz 1 kHz 5 kHz 10 kHz
to to to to to to to to to
20 Hz 45 Hz 45 Hz | 100 Hz 1 kHz 1 kHz 5 kHz 10 kHz | 30kHz
29 pAto 2.7+ 19+ 1.2+ 15+ 24 +
- - - 6.7 +0.6
330 pA 0.57 0.58 0.58 0.61 0.73
0.33mA to 2.8 + 15+ 0.96 + 19 +
- - - 6.3+1.8 13+1.8
3.3mA 1.6 1.6 1.5 0.89
3.3mAto 2.7 + 1.2 + 0.95 + 8.5+
- - - 3.6 +6.2 13+25
33 mA 5.9 5.9 6.4 6.7
2.6 8.3
33 mAto 2.8 + 1.2 +
- - 0.5+60 - 1.2+79 mAJ/A + mA/A +
330 mA 58 57
0.13mA | 0.21 mA
330 mAto 3.1 0.98 37 mA/A
14 mA/A
1.1A - mA/A + - - mA/A + - +5.3 -
+1.2mA
0.55 mA 0.58 mA mA
3.2 1.1 37 mA/A
1.1Ato 14 mA/A
- mA/A + - - mAJ/A + - +5.1 -
3A +1.2mA
0.54 mA 0.59 mA mA
2.5
1.7
3Ato mA/A 36 mA/A
- - - - mA/A + - -
11A +4.2 +3.9mA
4.2 mA
mA
2.7
2.7
11A to mA/A 2.7 mA/A
- - - - mAJ/A + - -
20.5A +6.2 + 7.6 mA
6.2 mA
mA

The expanded uncertainties given in this table are expressed in mA/A + A unless otherwise stated.
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SCOPE OF CALIBRATION: ELECTRICAL

Instrument Calibrated / Range Calibration and Remarks

Measurement Parameter Measurement Capability

Expressed as
an Uncertainty(x)*

1.Measuring Instruments
(continued)
(h). Clamp Meters 10Ato16.5A 2.8 mA/A+5mA Generate using

DC Current via
Current Coil

AC Current via
Current Coil

16.5Ato 150 A
150 Ato 1025 A

0Ato20.5A

0Ato 1025 A

0Ato1025 A

(45 Hz to 65 Hz)
10 Ato 16.5 A
16.5Ato 150 A
150 Ato 1025 A

(65 Hz to 440 Hz)

10Ato 16.5A
16.5 Ato 150 A
150 Ato 1025 A

4.5 mA/A - 55 mA
3 mA/A + 27 mA

4.3 mA/A + 8.7 mA

4.9 mA/A +9.9 mA

2.9 mA/A + 18 mA

2.8 mA/A + 19 mA
3.2 mA/A + 43 mA
2.8 mA/A+0.22 A

8.9 mA/A + 10 mA
9.2 mA/A + 31 mA
9.1 mA/A +0.17 A

Calibrator Fluke
5522A with Fluke
5500 A/Cail (50-
Turn Coil)

Generate using
Calibrator Fluke
5522A with
Transmille 2901
AC/DC Clamp Caoll
Adaptor (1-Turn
Coil)

Generate using
Calibrator Fluke
5522A with
Transmille 2901
AC/DC Clamp Cail
Adaptor (5-Turn
Coil)

Generate using
Calibrator Fluke
5522A with
Transmille 2901
AC/DC Clamp Cail
Adaptor (50-Turn
Colil)

Generate using
Calibrator Fluke
5522A with Fluke
5500 A/Caoil (50-
Turn Coil)

SKIM AKREDITASI MAKMAL MALAYSIA (SAMM)

LABORATORY ACCREDITATION SCHEME OF MALAYSIA
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NO: SAMM 533 4CCREiTED TAaoRRSS
MS ISO/IEC 17025
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SCOPE OF CALIBRATION: ELECTRICAL
Instrument Calibrated / Range Calibration and Remarks

Measurement Parameter Measurement Capability
Expressed as

an Uncertainty(x)*

1.Measuring Instruments
(continued)

(h). Clamp Meters 30 Hz to 60 Hz Generate using

AC Current via 0Ato205A Calibrator Fluke
Current Coil(continued) 5522A
withTransmille
2901 AC/DC Clamp
Coil Adaptor(1-Turn
Coil)

3.2 mA/A + 46 mA

30 Hz to 60 Hz
0Ato 1025 A

2.9 mA/A + 44 mA Generate using
Calibrator Fluke
5522A
withTransmille
2901 AC/DC Clamp
Coil Adaptor(5-Turn

Coil)

30 Hz to 60 Hz
0Ato 1025 A

29 mA/A + 18 mA Generate using
Calibrator Fluke
5522A
withTransmille
2901 AC/DC Clamp
Coil Adaptor(50-

Turn Coil

Scan this QR Code or visit www.jsm.gov.my/cab-directories for the current scope of accreditation

(i) Timer/ Stopwatch

(). Power Meters
DC Power Energy

AC Power Energy
45 Hz to 65 Hz
atPF=1

0 sec. to 10 sec.
0 sec. to 100 sec.
0 sec. to 1000 sec.

0 sec. to 10000 sec.

0 hr. to 24 hr.

0.1 W to1kw
1 kW to 20 kW

0.1WtolW
1 W to 10 kW
10 kW to 20 kW

33 ps/s + 40 ms
1.2 us/s + 41 ms

0.95 ps/s + 40 ms.

67 ns/s + 41 ms
0.12 ps/s + 40 ms

0.26 mW/W + 0.28 mW
0.82 mW/W - 2.7 mW

0.2 mMW/W + 23 mW
1.2 mW/W + 7.8 mW
1.2 mW/MW + 50 mW

Comparison using
Time Calibrator
SST-2

Generate using
Fluke 5522A

Generate using
Fluke 5522A

SKIM AKREDITASI MAKMAL MALAYSIA (SAMM)

LABORATORY ACCREDITATION SCHEME OF MALAYSIA
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SCOPE OF CALIBRATION: ELECTRICAL
Instrument Calibrated / Range Calibration and Remarks
Measurement Parameter Measurement
Capability Expressed
as
an Uncertainty(x)*
2. Source/ Generating
Instruments
(a) DC Voltage + 100 mV Range 4.4 uyvIV + 0.7 pv Measure using
+(100 pV to 120 mV) 8 ¥ Digit
+1V Range 3.6 pV/IV + 2 pv Multimeter
+0.1Vto1.2V) Keysight 3458A
+ 10 V Range 4.7 pvIV + 2.6 pv Opt. 002
+(1Vto12V)
+100 V Range 6.1 uVv/V + 0.16 mV
+(10Vto 10 V)
+1000 V Range 6.1 uV/V + 1.5 mV
+(100 V to 1050 V)
(b) AC Voltage 10 mV to 700V (See Matrix C)
(See Matrix C)
Matrix C
AC Voltage Generation. Measure using 8 %2 Digit Multimeter Keysight 3458A Opt. 002
AC Band <2 MHz
R 1 Hz 40 Hz 1 kHz 20 kHz 50 kHz | 100 kHz | 300 kHz | 1 MHz
ange
to to to to to to to to
40 Hz 1 kHz 20kHz | 50kHz | 100 kHz | 300 kHz 1 MHz 2 MHz
imvV 0.32 0.18 0.27 1.1 5.7 47 MVIV
10 mV to mVIV+ | mVIV+ | mVIV+ | mVIV+ | mVIV+ +2.7uV - -
12 mV 4.4 pv 3uv 3 uv 2.6 puv 2.5 uv )
12 mV 62 53 0.11 0.29 0.72 3.3
100 mV to WA+ | WV + | mVV+ | mVV+ | mVIV+ | mvv+ 1233\;/\\// 18311\:1/\\//
120mV | 9.7V | 8.7uv 11 pv 9.5 pv 28 pv 37 pv
120 mV 84 83 0.17 0.35 0.93 3.5 12 mVv/V | 18 mVIV
1Vv to PV + | WWIV+ | mVV+ | mVIV+ | mVIV+ | mV/V+ +0.13 +0.18
1.2V 51 Vv 31 uv 29 v 30 uv 28uvV | 0.13mV mV mV
1.2V “\23 + u\?ﬁ/ + 0.17 0.35 0.93 3.5 12 mVIV | 18 mVIV
oV to 051 0.31 mVIV+ | mVIV+ | mVIV+ | mVIV+ +1.3 +1.7
12V ' : 029 mV | 0.28mV | 0.26 mV | 1.3 mV mV mV
mV mV
12V 0.24 0.23 0.23 0.4 1.4 4.7 18 mV/V
100 V to mVIV+ | mVIV+ | mVIV+ | mVIV+ | mVIV+ | mVIV+ +12 mV -
120V 51mV | 29mV | 29mV 3.1 mV 2.6 mV 12 mV
120V 0.45 0.44 0.68 1.4 35
1000 vV to mVIV+ | mVIV+ | mVIV+ | mVIV+ | mVIV+ - - -
700V 67mV | 48mV | 43mV 35mVv 28 mvV

SKIM AKREDITASI MAKMAL MALAYSIA (SAMM)
LABORATORY ACCREDITATION SCHEME OF MALAYSIA
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NO: SAMM 533

SCOPE OF CALIBRATION: ELECTRICAL

Instrument Calibrated / Range Calibration and Remarks

Measurement Parameter Measurement Capability
Expressed as

an Uncertainty(x)*

2. Source/ Generating
Instruments(continued)

10 mV to 700V (See Matrix C) Measure using
(b) AC Voltage(continued) (See Matrix C) 8 ¥z Digit
Multimeter
Keysight 3458A
Opt. 002

Matrix C (continued)
AC Voltage Generation. Measure using 8 %2 Digit Multimeter Keysight 3458A Opt. 002

Scan this QR Code or visit www.jsm.gov.my/cab-directories for the current scope of accreditation

AC Band> 2 MHz
Range 45 Hz 100 kHz 1 MHz 4 MHz 8 MHz
to to to to to
100 kHz 1 MHz 4 MHz 8 MHz 10 MHz
10 my 1:2\/ 11mMVNV + | 14mVV+ | 81 mV/V | 0.24 VIV )
12 mv 7.5 pv 6.3 uv +8.3uv +9.4 pv
12 mV
100 MV o 11mVIV+ | 2amVIV+ | 47mVIV | 47 mVIv 0.18 VIV +
120 mV 71 pv 63 pv + 88 uv +0.1mV 0.12 mVv
v 12(t)0mV 1AMV + | 24mVN+ | a7mvv | 4a7mviv | 018 Vv + 1.2
LoV 0.7 mV 058mV | +0.83mV | +0.95 mV mv
10V 1't20 v 1AMV +7 | 24mVIV+ | 47TmVIV | 47mVIV | 0.18 VIV + 12
mV 58mV + 8.7 mV +9.5mV mV
12V
12V
100 V to 1'; g‘m// * . - ] -
120 V :
120V 35 mV/V +
1000 V to PPV - - . -
700 V :

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

Page: 12 of 23

Instrument Calibrated/
Measurement Parameter

Range

Calibration and
Measurement Capability
Expressed as an
Uncertainty (x)*

Remarks

2. Source/ Generating
Instruments(continued)
(c) Frequency or Period

Input Signal 1 mVrms to

25 ns to 100 ns

0.12ms/s + 2 fs

Measure using

700 Vrms 8 ¥ Digit

1 Hzto 40 Hz or 0.58 mHz/Hz + 0.11 pHz Multimeter
lsto25ns 0.58 ms/s - 31 ps Keysight 3458A

40 Hz to 10 MHz or 0.12 mHz/Hz - 8.3 mHz Opt. 002

(d) Resistance, 0Qto 120 15 p/Q + 0.11 mQ Measure using
(Four-wire Ohms and Two- 10Qt0120Q 13 pQ/Q + 0.79 mQ 8 ¥ Digit
wire Ohms) 0.1 kQto 1.2 kQ 11 pQ/Q + 2.3 mQ Multimeter
1kQto 12 kQ 11 uQ/Q + 22 mQ Keysight 3458A
10 kQto 120 kQ 8.6 uQ/Q +0.46 Q Opt. 002

() DC CURRENT

0.1 MQ to 1.2 MQ
1 MQto 12 MQ
10 MQ to 120 MQ
0.1GQ1t01.2GQ

+ 100 nA Range

+(1pAto 12 pA)
+ 100 pA Range
+ (10 pAto 120 pA)
+ 1 mA Range
+(0.1mAtol1.2mA)
+ 10 mA Range
+(1mAto12mA)
+ 100 mA Range
+ (10 mAto 120 mA)
+ 1 A Range
+(0.1Ato1.05A)

13 uQ/Q +10 Q
52 LQ/Q + 0.2 kQ
0.55 mQ/Q + 5 kQ
58 mQ/Q + 10 kQ

30 mA/A + 48 pA

19 uA/A + 2.1 nA
22 yA/A + 12 nA
23 YA/A + 0.11 pA
42 pAJA + 1.4 pA

0.12 mA/A + 21 pA

Measure using

+(1nAto120 nA) 8 Y2 Digit
+ 1 pA Range 20 mA/A + 48 pA Multimeter
+(0.1pAto 1.2 yA) Keysight 3458A
+ 10 pA Range 26 HJA/A + 0.12 nA Opt. 002
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SCOPE OF CALIBRATION: ELECTRICAL

Calibration and
Instrument Calibrated/ R Measurement Capability R K
Measurement Parameter ange Expressed as an emarks

Uncertainty (£)*

2. Source/ Generating

Instruments(continued)

() AC CURRENT SpAtol A (See Matrix D) Measure using

(See Matrix D)

8 ¥ Digit
Multimeter
Keysight 3458A
Opt. 002

Matrix D

AC Current Generation. Measure using 8 ¥z Digit Multimeter Keysight 3458A Opt. 002

Range Frequency Band
9 10Hzto 20 Hz | 20 Hzto 45 Hz | 45 Hz to 100 Hz | 100 Hz to 1 kHz
5 A
100 A to 47nAA+36nA | TBNAAF36 | o AA+36na | O/ NA/A+36
nA nA
120 (A
005SMA | 4 7 UAA+024 | 1.8 UA/A +0.24 | 0.71 uA/A +0.24 |  0.36 PA/A +
1 mA to A A A 0.23 A
1.2 mA H H H Sl
0.5 mA 18UAA+24 | O07pUAA+2.4 | 0.36 HAJA +2.5
10 mA to 4.7 pAA +2.4pA | TERT S St : ra
12 mA H H H
5 MmA 1.8 PAJA + 24 0.36 PA/A + 25
100 mA to A7 pAA+24pA | TR 0.7 pAA + 24 pA | 0 B
120 mA H H
A 0'?3 A 47mAA+025 | 1.9MA/A+.25 | 0.92 MA/A +0.25 | 1.3 mA/A +0.15
1.05 A mA mA mA mA
Range Frequency Band
9 5 kHz to 20 kHz | 20 kHz to 50 kHz 50 kHz to 100 kHz
0.71 PAJA + 4.7 pAIA + 0.47
1 mA 0.05 mAto1.2 mA 0.24 uA A 6.4 PA/A + 1.8 A
10 mA 05mAto12mA | 07 “AH/AA t24 | 47 UAA + 4.7 pA 6.4 LA/A + 18 pA
100 mA 5 mAto 120 mA 0.7 ”ﬁlﬁ‘ *24 4.7 pAJA + 47 pA 6.4 HA/A + 0.18 mA
LA 005 Atol05A | 35MA/A+0.25 | 12mA/A+0.47 ]
mA mA
Signatory:

1. Mohd Najib Mohammad
2. Mohamed Fikri Mohd Nor
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NO: SAMM 533

SCOPE OF CALIBRATION: ELECTRICAL
SITE CALIBRATION: CATEGORY |
Instrument Calibrated / Range Calibration and Remarks
Measurement Parameter Measurement
Capability

Expressed as
an Uncertainty(¥)*

1.Measuring Instruments

(a) DC Voltage(z) 0 mV to 330 mV

330 mVto33V
3.3Vto 33V
33Vto330V

330 V to 1020 V

23 uV/IV + 1.7 pv

11 pviv +9.9 uv

13 pv/V + 96 pv
24 pvIV + 0.97 mV
24 uyV/V + 5.5 mV

Generate using
calibrator model
Fluke 5522 A

(b) Resistance 0Qto 110 48 pQJ/Q + 1.2 mQ Generate using
11Qt0 33 Q 35 uQ/Q + 1.8 mQ calibrator model
33Q1t0110Q 34 uQ/Q + 1.6 mQ Fluke 5522 A
110 Q to 330 Q 33 u/Q + 2.4 mQ

330 Qto 1.1 kQ
1.1 kQ to 3.3 kQ
3.3kQto 11 kQ

11 kQ to 33 kQ
33 kQ to 110 kQ
110 kQ to 330 kQ
330kQto 1.1 MQ
1.1 MQ to 3.3 MQ
3.3MQto 11 MQ
11 MQ to 33 MQ

1.3 uQ/Q +0.67 Q
4.8 uQ/IQ + 0.67 Q
12 pQ/Q +0.64 Q
27 pQIQ + 0.6 Q
32 uQ/Q +0.42 Q
38 uQ/Q+2.40Q
37 uQ/IQ +3.8Q
70 uQ/IQ +35Q
0.16 mQ/Q +62 Q
0.3 mQ/Q + 2.9 kQ

Scan this QR Code or visit www.jsm.gov.my/cab-directories for the current scope of accreditation

33 MQto 110 MQ
110 MQ to 330 MQ
330 MQ to 1100 MQ

0.6 mQ/Q+ 4.7 kQ
3.6 mQ/Q +0.11 MQ
18 mQ/Q + 5.8 MQ
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Instrument Calibrated /
Measurement Parameter

Range

Calibration and

Measurement Capability

Expressed as

an Uncertainty(x)*

Remarks

1.Measuring
Instruments(continued)

(c) AC Voltage (See Matrix E)

0 mV to 1020V
See Matrix E

See Matrix E

Generate using
calibrator model

Fluke 5522 A
Matrix E
AC Voltage Measurement. Generate using calibrator model Fluke 5522 A
Range Frequency
50 kHz | 190
10 Hz 45 Hz 1 kHz 5 kHz 45 Hz 1 kHz 10kHz 20 kHz to kHz
to to to to to to to to 100 to
45Hz 1 kHz 5 kHz 10kHz | 10kHz | 10kHz | 20kHz | 50 kHz KkHz 500
kHz
1mV
19+ 0.42 + 0.72 + 45 + 9.4 +
to - - - - 2+0.11
0.11 0.11 0.11 0.11 0.12
33 mVv
33mVv
. 1.8+ 0.43 + 0.72 + 1.8+ 25+ 3.3+
0 - - - -
0.11 0.11 0.11 0.11 0.12 0.15
330 mV
330 mV
. 1.8+ 0.45 + 0.74 + 1.8+ 25+ 3.3+
O - - - -
0.24 0.24 0.24 0.24 0.12 0.15
3.3V
3.3V
1.8+ 0.44 + 24 + 59+
to - - - - 1.1+1 -
25 25 2.5 2.8
33V
33V
0.63 +
to - 1.8+12 - - - " 7+12 | 93+13 | 12+ 27 -
330V
330V
0.86 + 0.88 +
to - 1.8+37 - - - - - -
39 38
1020 V

The expanded uncertainties given in this table are expressed in mV/V + mV unless

otherwise stated.

SKIM AKREDITASI MAKMAL MALAYSIA (SAMM)

LABORATORY ACCREDITATION SCHEME OF MALAYSIA



http://www.jsm.gov.my/cab-directories

Schedule

Issue date : 5 January 2018
Valid until : 17 October 2020

STANDARDS

MALAYSIA

4CChEDTTED TApORNOS

Scan this QR Code or visit www.jsm.gov.my/cab-directories for the current scope of accreditation

NO: SAMM 533
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Page: 16 of 23
SCOPE OF CALIBRATION: ELECTRICAL
Instrument Calibrated / Range Calibration and Remarks
Measurement Parameter Measurement Capability
Expressed as
an Uncertainty(x)*
1.Measuring
Instruments(continued)
(d) Frequency 0.01 Hz to 120 Hz 2.4 yHz/Hz + 79 pHz Generate using
120 Hz to 1200 Hz 2.5 pyHz/Hz + 0.61 mHz calibrator model
1.2 kHz to 12 kHz 64 nHz/Hz + 0.89 Hz Fluke 5522 A
12 kHz to 120 kHz 0.53 pHz/Hz + 0.88 Hz
120 kHz to 1.2 MHz 0.62 pHz/Hz + 8.7 Hz
1.2 MHz to 2 MHz 1.4 yHz/Hz + 7.9 pHz
(e)Capacitance 220 pF to 400 pF 5.8 uF/F + 12 pF Generate using
0.4nFtol.1nF 5.6 mF/F + 13 pF calibrator model
1.1 nF to 3.3 nF 5.9 mF/F + 12 pF Fluke 5522 A
3.3nFto 11 nF 3 mF/F + 12 pF
11nF to 33 nF 3.4 mF/F + 7 pF
33 nF to 110 nF 2.9 mF/F + 21 pF
110 nF to 320 nF 2.9 mF/F + 59 pF
0.33 pF to 1.1 pF 3mF/F+1.2nF
1.1 yF to 3.3 pF 3mF/F + 3.6 nF
3.3 yF to 11 puF 3 mF/F + 12 nF
11 uF to 33 pF 4.6 mF/F + 38 nF
33 uF to 110 uF 5.3 mF/F + 0.13 uF
110 uF to 330 pF 5.2 mF/F + 0.36 uF
0.33mFto 1.1 mF 5.3 mF/F + 1.2 uF
13-%mFFttO 3113 mFF 5.3 mMF/F + 3.5 pF
3mFtollm
11 mF to 33 mF 5.8 mF/F + 17 puF
33 mF to 110 mF 8.7 mF/F + 35 uF
13 mF/F + 0.12 mF
(f) DC Current(z) 0 pA to 330pA 0.18 mA/A + 24 nA Generate using
330 mAto 3.3 mA 0.12 mA/A + 59 nA calibrator model
3.3 mAto 33 mA 0.12 mA/A +0.33 pA Fluke 5522 A
33 mA to 330 mA 0.12 mA/A + 3.3 pA
330 mAto 1.1 mA 0.24 mA/A + 51 A
1.1At03A 0.44 mAJ/A + 59 pA
3Ato11A 0.56 mA/A + 0.92 mA
11 At0o 205 A 1.3 mA/A+1.1mA
(g) AC Current See Matrix F See Matrix F Generate using
(See Matrix F) calibrator model
Fluke 5522 A
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SCOPE OF CALIBRATION: ELECTRICAL
Matrix F
AC Current Measurement. Generate using calibrator model Fluke 5522 A
Frequency
Range
10 Hz 10 Hz 20Hz | 45Hz 45 Hz 100 Hz 1 kHz 5kHz | 10 kHz
to to to to to to to to to
20 Hz 45 Hz 45Hz | 100Hz | 1 kHz 1 kHz 5 kHz 10 kHz | 30kHz
29 pAto 2.7 + 19+ 1.2+ 15 + 24 +
- - - 6.7 +0.6
330 pA 0.57 0.58 0.58 0.61 0.73
0.33mA to 2.8+ 15+ 0.96 + 19 +
- - - 6.3+18 | 13+1.8
3.3mA 1.6 1.6 15 0.89
3.3mAto 2.7 + 1.2+ 0.95 + 8.5+
- - - 3.6+6.2 13+25
33 mA 5.9 5.9 6.4 6.7
2.6 8.3
33 mAto 2.8 + 1.2+
- - 0.5+60 - 1.2+79 mA/A+ | mA/A +
330 mA 58 57
0.13mA | 0.21 mA
330 mAto 3.1 0.98 37 mA/A
14 mA/A
1.1A - mAJ/A + - - mA/A + - +5.3 -
+1.2mA
0.55 mA 0.58 mA mA
3.2 1.1 37 mA/A
1.1Ato 14 mA/A
- mA/A + - - mA/A + - +5.1 -
3A +1.2mA
0.54 mA 0.59 mA mA
25
1.7
3Ato mAJ/A 36 mA/A
- - - - mA/A + - -
11A +4.2 +3.9mA
4.2 mA
mA
2.7
2.7
11Ato mA/A 2.7 mA/A
- - - - mA/A + - -
20.5A +6.2 + 7.6 mA
6.2 mA
mA

The expanded uncertainties given in this table are expressed in mA/A + PA unless otherwise stated.
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Instrument Calibrated / Range Calibration and Remarks
Measurement Parameter Measurement Capability
Expressed as
an Uncertainty(x)*
1.Measuring Instruments
(continued)
(h). Clamp Meters 10Ato16.5A 2.8 mA/A+5mA Generate using

DC Current via
Current Coil

AC Current via
Current Coil

16.5Ato 150 A
150 Ato 1025 A

0Ato20.5A

0Ato 1025 A

0Ato1025 A

(45 Hz to 65 Hz)
10 Ato 16.5 A
16.5Ato 150 A
150 Ato 1025 A

(65 Hz to 440 Hz)

10Ato 16.5A
16.5 Ato 150 A
150 Ato 1025 A

4.5 mA/A - 55 mA
3 mA/A + 27 mA

4.3 mA/A + 8.7 mA

4.9 mA/A +9.9 mA

2.9 mA/A + 18 mA

2.8 mA/A + 19 mA
3.2 mA/A + 43 mA
2.8 mA/A+0.22 A

8.9 mA/A + 10 mA
9.2 mA/A + 31 mA
9.1 mA/A +0.17 A

Calibrator Fluke
5522A with Fluke
5500 A/Cail (50-
Turn Coil)

Generate using
Calibrator Fluke
5522A with
Transmille 2901
AC/DC Clamp Caoll
Adaptor (1-Turn
Coil)

Generate using
Calibrator Fluke
5522A with
Transmille 2901
AC/DC Clamp Cail
Adaptor (5-Turn
Coil)

Generate using
Calibrator Fluke
5522A with
Transmille 2901
AC/DC Clamp Cail
Adaptor (50-Turn
Colil)

Generate using
Calibrator Fluke
5522A with Fluke
5500 A/Cail (50-
Turn Coil)
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Instrument Calibrated /
Measurement Parameter

Range

Calibration and
Measurement Capability
Expressed as
an Uncertainty(x)*

Remarks

1.Measuring Instruments
(continued)

(h). Clamp Meters

AC Current via
Current Coil(continued)

(i) Timer/ Stopwatch

(). Power Meters
DC Power Energy

AC Power Energy
45 Hz to 65 Hz
atPF=1

30 Hz to 60 Hz
OAto20.5A

30 Hz to 60 Hz
0Ato 1025 A

30 Hz to 60 Hz
0Ato 1025 A

0 sec. to 10 sec.
0 sec. to 100 sec.
0 sec. to 1000 sec.

0 sec. to 10000 sec.

0 hr. to 24 hr.

0.1 W to1kw
1 kW to 20 kW

0.1WtolW
1 W to 10 kW
10 kW to 20 kW

3.2 mA/A + 46 mA

2.9 mA/A + 44 mA

2.9 mA/A + 18 mA

33 ps/s + 40 ms

1.2 us/s + 41 ms
0.95 ps/s + 40 ms

67 ns/s + 41 ms
0.12 ps/s + 40 ms

0.26 mW/W + 0.28 mW
0.82 mW/W - 2.7 mW

0.2 mMW/W + 23 mW
1.2 mW/W + 7.8 mW
1.2 mW/MW + 50 mW

Generate using
Calibrator Fluke
5522A with
Transmille 2901
AC/DC Clamp Caoll
Adaptor(1-Turn
Coil)

Generate using
Calibrator Fluke
5522A with
Transmille 2901
AC/DC Clamp Caoll
Adaptor(5-Turn
Coil)

Generate using
Calibrator Fluke
5522A with
Transmille 2901
AC/DC Clamp Cail
Adaptor(50-Turn
Coil

Comparison using
Time Calibrator
SST-2

Generate using
Fluke 5522A

Generate using
Fluke 5522A
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SCOPE OF CALIBRATION: ELECTRICAL
Instrument Calibrated / Range Calibration and Remarks
Measurement Parameter Measurement
Capability Expressed
as
an Uncertainty(x)*
2. Source/ Generating
Instruments
(a) DC Voltage + 100 mV Range 4.4 pvIV + 0.7 pv Measure using
+(100 pV to 120 mV) 8 ¥ Digit
+1 V Range 3.6 WV + 2 uv Multimeter
+(0.1Vto1.2V) Keysight 3458A
+ 10 V Range 4.7 uVIV + 2.6 pv Opt. 002
+(1Vto12V)
+100 V Range 6.1 uVv/V + 0.16 mV
+(10Vto 10 V)
+1000 V Range 6.1 pv/V +1.5mV
+(100 V to 1050 V)
10 mV to 700V (See Matrix G)
(b) AC Voltage (See Matrix G)
Matrix G
AC Voltage Generation. Measure using 8 %2 Digit Multimeter Keysight 3458A Opt. 002
AC Band <2 MHz
R 1 Hz 40 Hz 1 kHz 20kHz | 50kHz | 100 kHz | 300 kHz | 1 MHz
ange
to to to to to to to to
40 Hz 1 kHz 20kHz | 50kHz | 100kHz | 300kHz | 1 MHz 2 MHz
imV 0.32 0.18 0.27 1.1 5.7 47 mVIV
10 mV to mVNV+ | mVIV+ | mVIV+ | mVIV+ | mV/IV+ F2.7 0V - -
12mVv | 44V 3uv 3uv 2.6 uv 25uv '
12 mv 62 53 0.11 0.29 0.72 3.3
100mV | to [ WV | pNVE [ mVVE | mvv e | mvvse | myy s | T2 VIV 18 VIV
120mV | 9.7pV | 87pv | 11pv | 95uv | 28uv | 37V H H
120 mV 84 83 0.17 0.35 0.93 3.5 12 mVIV | 18 mVIV
1V to MWWV + | WV + | mVIV+ | mVIV+ | mVIV+ | mVIV + +0.13 +0.18
12V 51 pv 31 pv 29 uv 30 pv 28 pv 0.13 mV mV mV
12V u\/%?/ . u\fﬁ/ .| 07 0.35 0.93 35 | 12mvv | 18 mviv
10V to 0.51 0.31 mV/V + mV/V + mV/V + mV/V + +1.3 + 1.7
12V . . 0.29mV | 0.28mV | 0.26 mV | 1.3 mV mV mV
mV mV
12V 0.24 0.23 0.23 0.4 1.4 4.7 18 mV/V
100 V to mVV+ | mVIV+ | mVIV+ | mVIV+ | mVIV+ | mVIV+ + 12 mV -
120V 51mV | 29mV | 29mV | 31mV | 26mV 12 mVv
120V 0.45 0.44 0.68 1.4 3.5
1000 V to mVV+ | mVIV+ | mVIV+ | mVIV+ | mVIV+ - - -
700 V 67mV | 48mV | 43mV 35 mVv 28 mV
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NO: SAMM 533

SCOPE OF CALIBRATION: ELECTRICAL

Instrument Calibrated / Range Calibration and Remarks

Measurement Parameter Measurement Capability
Expressed as

an Uncertainty(x)*

2. Source/ Generating
Instruments(continued)

10 mV to 700V (See Matrix G) Measure using
(b) AC Voltage(continued) (See Matrix G) 8 ¥z Digit
Multimeter
Keysight 3458A
Opt. 002

Matrix G (continued)
AC Voltage Generation. Measure using 8 %2 Digit Multimeter Keysight 3458A Opt. 002

Scan this QR Code or visit www.jsm.gov.my/cab-directories for the current scope of accreditation

AC Band> 2 MHz
Range 45 Hz 100 kHz 1 MHz 4 MHz 8 MHz
to to to to to
100 kHz 1 MHz 4 MHz 8 MHz 10 MHz
10 my 1:2\/ LImVNV+ | 14mVN+ | 81mVV | 0.24 VIV ]
12 mv 7.5 pv 6.3 uv +8.3uv +9.4 pv
12 mV
100 MV o 1AMV + | 24mVIV+ | 47mVIV | 47 mVIv 0.18 VIV +
120 mv 71 pv 63 pv + 88 uv +0.1mV 0.12 mV
v 12ct)0mv 1IMVN + | 24mVN + | 47mVINV | 47mVIV | 0.18 VIV + 1.2
LoV 0.7 mV 058mV | +0.83mV | +0.95 mV mv
10V 1't20 v 1AMV +7 | 24mVIV+ | 47TmVIV | 47mVIV | 0.18 VIV + 12
mV 58 mV + 8.7 mV +9.5mV mV
12V
12V
100 V to 1'; g‘m// * - - ; -
120 V '
120V
1000 V 0 3%”1";”\\/’ * : i i i
700 V '
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Page: 22 of 23

Instrument Calibrated/
Measurement Parameter

Range

Calibration and

Measurement Capability

Expressed as an
Uncertainty (x)*

Remarks

2. Source/ Generating
Instruments(continued)
(c) Frequency or Period

Input Signal 1 mVrms to

25 msto 100 ns

0.12ms/s + 2 fs

Measure using

700 Vrms 8 ¥ Digit

1 Hzto 40 Hz or 0.58 mHz/Hz + 0.11 pHz Multimeter
lsto25ns 0.58 ms/s - 31 ps Keysight 3458A

40 Hz to 10 MHz or 0.12 mHz/Hz - 8.3 mHz Opt. 002

(d) Resistance, 0Qto 120 15 p/Q + 0.11 mQ Measure using
(Four-wire Ohms and Two- 10Qt0120Q 13 pQ/Q + 0.79 mQ 8 ¥ Digit
wire Ohms.) 100 Q to 1.2 kQ 11 pQ/Q + 2.3 mQ Multimeter
1kQto 12 kQ 11 uQ/Q + 22 mQ Keysight 3458A
10 kQto 120 kQ 8.6 uQ/Q +0.46 Q Opt. 002

() DC CURRENT

100 kQ to 1.2 MQ
1 MQto 12 MQ
10 MQ to 120 MQ
120 MQ2 to 1.2 GQ

+ 100 nA Range

+(1pAto 12 pA)
+ 100 pA Range
+ (10 pAto 120 pA)
+ 1 mA Range
+(0.1mAtol1.2mA)
+ 10 mA Range
+(1mAto12mA)
+ 100 mA Range
+ (10 mAto 120 mA)
+ 1 A Range
+(0.1At01.05A)

13 uQ/Q +10 Q
52 LQ/Q + 0.2 kQ
0.55 mQ/Q + 5 kQ
58 mQ/Q + 10 kQ

30 mA/A + 48 pA

19 uA/A + 2.1 nA
22 yA/A + 12 nA
23 YA/A + 0.11 pA
42 pAJA + 1.4 pA

0.12 mA/A + 21 pA

Measure using

+(1nAto120 nA) 8 Y2 Digit
+ 1 pA Range 20 mA/A + 48 pA Multimeter
+(0.1pAto 1.2 yA) Keysight 3458A
+ 10 pA Range 26 HJA/A + 0.12 nA Opt. 002
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Instrument Calibrated/

Calibration and

Measurement Capability

Measurement Parameter Range Expressed as an Remarks
Uncertainty (£)*
2. Source/ Generating
Instruments(continued)
() AC CURRENT SpAtol A (See Matrix H) Measure using

(See Matrix H)

8 ¥ Digit
Multimeter
Keysight 3458A
Opt. 002

Matrix H
AC Current Generation. Measure using 8 ¥z Digit Multimeter Keysight 3458A Opt. 002
Range Frequency Band
9 10 Hz to 20 Hz 20Hzto45Hz | 45Hzto 100 Hz | 100 Hz to 1 kHz
501A
100 A to 47nAA+36nA | TENAATSE g0 A A +3ena | O NAAT36
nA nA
120 [1A
0.05 mA
47 pAJA +0.24 | 1.8 pA/A+0.24 | 0.71 pA/A + 0.24 0.36 PA/A +
1 mA o A A A 0.23 pA
1.2 mA H H W <o
0.5 mA 18UAA+24 | 07UAA+24 | 036 HA/A +25
10 mA to 4.7 pAJA + 2.4 pA ) A ’ ) A ’ ’ A '
12 mA H W H
S MA 1.8 PAJA + 24 0.36 MAJA + 25
100 mA to 4.7 pAIA + 24 pA ' A 0.7 HA/A + 24 LA ' A
120 mA H W
1A 0'?5 A 47 mA/A+0.25 | 1.9mA/A+.25 | 0.92 mA/A+0.25 | 1.3 mA/A +0.15
1.05A mA mA mA mA
Range Frequency Band
9 5 kHz to 20 kHz | 20 kHz to 50 kHz 50 kHz to 100 kHz
0.71 pA/A + 4.7 uAJA +0.47
1mA 0.05 mAtol.2 mA 0.24 UA UA 6.4 yA/A + 1.8 pA
10 mA 0.5mAto 12 mA 0.7 “AL‘J/: t24 4.7 pAIA + 4.7 pA 6.4 pA/A + 18 pA
100 mA 5 mAto 120 mA 0.7 ”ﬁlﬁ‘ *24 4.7 pAJA + 47 pA 6.4 HA/A + 0.18 mA
1A 0.05Ato01.05 A 3.5 mA/A +0.25 12 mA/A + 0.47 i
mA mA
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