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DARDS

MALAYSIA #

This is to certify that

SIME-SIRIM TECHNOLOGIES SDN. BHD.

SUBANG JAYA, SELANGOR

MALAYSIA

(FIELDS QF 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 ISOAEC 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 joint ISO-ILAC-IAF Communique dated 18 June 2005)”

’

(FW)

Director General
Department of Standards Malaysia

Date of issue: 12 September 2011

Issuance of this certificate is governed by Section 16 Subsection (2) and (3} of Standards of Malaysia Act 1996, {Act 548)
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LABORATORY LOCATION: SIME-SIRIM TECHNOLOGIES SDN, BHD.
'(PERMANENT LABORATORY) ‘KOMPLEKS SIME DARBY

PERSIARAN KEWAJIPAN
47600 SUBANG JAYA, SELANGOR
MALAYSIA

. This laboratory accredited under Skim Akreditasi Makmal Malaysia (SAMM) meets the
requirements of MS ISOAEC 17025:2005 ‘Generall requirements for competence of testing
and calibration laboratories’. This Malaysian Standards is identical with ISO/IEC 17025:2005

" published by the International Organization for Standardization (1SO). ‘

* The expanded uncertainties are based on an estimated confidence probability of not
less than 95% and have a coverage factor of k=2 uniess stated otherwise.

FIELD OF CALIBRATION: ELECTRICAL

' SCOPE OF ACCREDITATION:

s Calib d/ Calibration and
lnstrumen@ ~all rate Measurement Capability
Measdurement o Range "Expresse d as an Remarks
. Parameter . Uncertainty (£)*
1. Measuring instrument +.220 mV Range
DC VOLTAGE % (0 mV to 220 mV} 9 uviv + 0.8 pv
+ 2.2V Range
t0Vtio22V) SpviV+1.21V
+11 V Range ‘ ;
£(0Vio 11 V) B UVN + AWV Gez:ﬁ;‘”g
+ 22 V Range calibrator
= : model Fluke
*(0Vio22V) 8 VIV + BV 5700A
+220 V Range
0V io 220 V) 9 uviv+01mVv
+ 1100 V Range
*+ (100 V to 1100 V) 11 puvivV + 0.6 mv

SKiM AKREDITASI MAKMAL MALAYSIA (SAMM) .
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FIELD OF CALIBRATION: ELECTRICAL

SCOPE OF ACCREDITATION:

Page: 2 of 60

instrument Calibrated/

Calibration and
Measurement Capability

Mg:f:;‘e;:nt Range Expressg d as an Remarks
Uncertainty (£)*
1. Measuring Instrument 22mVto220V ,
AC VOLTAGE {See Matrix A) (See Matrix A) Generating
using
calibrator
1100V _Range (110V to 1100 V) model Fluke
50 Hzto 1 kHz Q0 pViV + 4 mVv 5700A
800.01 V10 1050.00 V Generating
1'kHz to 3 kHz 0.8mV/V+0.13V using
3 kHzto 10 kHz 0.8mvVviv+021V calibrator
10 kHz to 20 kHz 1.2mviv+032V model
Wavetek 9100
- DC CURRENT 0 mAto +2.2 mA
. -2.2 mAto O mA 60 uAJA + 0.01 pA
0 mA to +22 mA : .
-22 mA to 0 mA 60 LAJA + 0.1 pA Geggifé'”g
0 mA to +220 mA mﬁ:g’g:g;e
-220 mA to 0 mA 70 pA/A + 1 pA 5700A
0Atoc +1A
“1Ato0A 95 pA/A + 30 pA
+0.32001 Ato +3.2 A :
-3.2 Ato-0.32001 A 0.6 mA/A + 0.12 mA
Generating
+3.2001 Ato +10.5 A using
-10.5 A to —3.2001 A 0.55 mA/A + (.94 mA calibrator
model

+10.5001 A'to +20 A
-20 A to —10.5001 A

+20 Ato +100 A
_—100At0—20A‘

0.55 mA/A + 4.5 mA

0.45 mA/A + 20 mA

Wavetek 9100

California
3213K

LRI
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FIELD OF CALIBRATION: ELECTRICAL
SCOPE OF ACCREDITATION:
Matrix A _
AC Voltage Measurement
Fréquency
Ran -
o ange . Wz kHz
2.2 mv 0.22 mV to 2.2 mV 0.6+0.005 : 0.24 +0.005 0.12 + 0.005 0.41 +0.005
22mv_ 22mVto22mV | 06+0.006 | 0.24+0006 | 0.12+0.006 | 0.41 +0.006
*220 mV 22mVto220mVv .| 0.6+ 0.016 0.24 + 0.01 0.11 +0.01 .36 + 0.01
22V~ 0.22Vto 22V 06+0.1 0.18 + 0.03 0.085 + 0.007 0.14+0.02 | ’
) 22V 2.2Vto22V 0.6+ 1 018+ 0.3 0.085 + 0.07 014 +0.2 '
220V 22Vi0 220V 0.6 + 10 0.18 +3 0.09+1 0.25+4
' Frequency
. Ranoe I MHz N
22mv 0.22mVte 2.2 mV | 0.95+ (.008 1.3 +0.015 1.6 +0.03 3.6+ 0.03
22mV 22mVito 22 mV 095+0.008 | 1.3+0.015 1.8 +0.03 3.6+0.03
220 mV - 22 mV to 220 mV 0.9 +0.03 1.1+ 0.03 1.8+0.04 36+0.1
- 2.2V 022Vto22V 0.28 + 0.08 -0:.48 +0.15 1.2+0.4 24 +1
2V 22Vto 22V 0.28 +0.4 06+1.7 14+5 3+9
220V 22 V10 220V 0.6+107 1.6 + 110 54+ 110 13+ 220

'If.he expandéd uncertainiies given in this table are expressed in mvV/vV + mV

‘ SKIM AKREDITASI MAKMAL MALAYSIA (SAMM)
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MS ISO/IEC 17025
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‘SCOPE OF ACCREDITATION:
Instrument Calibrated/ : Calibration and
“Measurement Range Measurement Capability Remarks
 Parameter Express&_ad as an
: o Uncertainty (}*
1. Measuring Instrument 9uAt022 A Generating
AC CURRENT (See Matrix B) (See Matrix B) using
' ' : calibrator
model Fluke
5700A
0.32001 Ato 32 A
10 Hzto 3kHz 1 mAJ/A + 0.48 mA
3 kHz to 10 kHz 2.5 mA/A + 2.6 mA
3.2001 Ao 10.5A Generating
10 Hz to 3 kHz 2 mA/A + 3 mA using
3 kHzto 10 kHz 5 mAJA + 10 mA calibrator
_ model
10.5001 A to 20-A Wavetek 9100
10 Hz to 3 kHz 2 mA/A + 6.9 mA
3 kHz to 10 kHz 5 mA/A + 23 mA
20At0100 A _
- 10 Hz to 1 kHz 2.5 mA/A+0.03 A
1 KHz to 10 kHz 5 mA/A + 0.05 A CA 3213K
Matrix B
AC Current Measurement
' : Frequency {kHz)
_ Range 0.01100.02 | 0.02100.04 | 0.04to 1 1165 __ 5t0 10
9 pA to 220 yA 0.8 +0.03 0.42+0.025 | 0.16+0.02 0.7 +0.05 1.8 +0.1
0.22mAto 2.2 mA 0.8 +0.05 0.42 +0.04 0.16 + 0.04 0.7+05 1.8 +1
2.2mAto 22 mA 0.8+05 0.42+04 0.16 +04 0.7+10 1.8 +0.01
| .22 mAto 220 mA 0.8+5 042+4 0.18+4 0.7+50 1.8 +100
0.22 Ato 2.2 A - - 0.75+ 40 0.85 + 100 10 + 200

The expanded uncertainties given in this table are expressed in mA/A + pA
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FIELD OF CALIBRATION: ELECTRICAL

SCOPE OF ACCREDITATION:

. Calibration and
Instrument Cailbrated! Measurement Capability
-M;zf::er:l:rnt Range Expressed as an Remarks
, Uncertainty {+)*
RESISTANCE . 1 mQ ‘ 0.2 mQIQ
Fixed Value 10 MmO 0.1 moyQ
- 100 mQ 0.02 mQIQ
10 5 uQ/Q
190 0.11 mQIQ
100 5 uQiQ
190 31 uQQ
100Q 5 uQIC
190 O 0.02 mQ/Q Fiuke 5700A &
1kQ 5 pONC Fluke 742A
1.9 kQY 15 nQUQ) Series
10 kQ 5 plyG
19 kQ 14 QI
100 kQ2 5 pyQ
190 kQ 15 uQyQ
i MQ 5 pQIQ
1.9 MQ 24 uQIQ
10 MO 5 uOQ
19 MQ 0.05 mQ/Q
100 MQ 0.13 mQ/Q
1GQ 5 uQQ Fluke 5700A
10 GO 0.02 Q/Q & Takeda
100 GQ 0.05 QIQ Riken TR45
170 0.05 QIQ
CAPACITANCE 20 Hz to 1 MHz
Fixed Value 1 pF, 10 pF, 100 pF, 1000 pF, 1 mFF HP 1600A
0.01 uF, 0.1 uF and 1.0 uF series
< 350 Hz
0.5000 nF {0 4.0000 nF 3mF/F +15pF
4.0001 nF to 40.000 nF 3mF/F + 30 pF ,
40.001 nF to 400.00 nF 3 mF/F + 0.16 nF Generating
400.01 nF to 4.0000 pF 4 mF/F + 1.6 nF using
4.0001 UF to 40.000 wF 5 mF/F + 16 nF Ca"b‘:“f”
40.001 pF to 400.00 pF 5 mF/F +0.16 pF Wavetok 8100
400.01 uF to 4.0000 mF SmFE/F + 1.6 uF
4.0001 mF to 40.000 mF 10 mF/F + 0.06 mF

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

SCOPE OF ACCREDITATION:

instrument Calibrated/
Measurement
Parameter

Range

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

Remarks

1. ‘Measurihgllnstrument
CAPACITANCE

Fixed Vaiue (continued)

350 Hz 10 1.5 kHz
0.5000 nF to 4.0000 nF
4.0001 nF to 40.000 nF
40.001 nF 10 400.00 nF
400.01 nF to 4.0000 pF
4.0001 uF to 40.000 uF
40.001 uF to 400.00 uF
400.01 pF to 4.0000 mF
4.0001 mF io 40.000 mF

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

Generating using
calibrator madel
Wavetek 9100

-INDUCTANCE

100 pH @ 1 kHz 2.5 mH/MH
Fixed Value (1,10, 100) mH @ 1 kHz 1T mHM Ando RS-100
1TH@ 1kHz 1 mH/MH series
POWER/ ENERGY (DC) 1 kW to 20 kW 0.7 mW/w
‘ 0.1 Wio 1 kW 0.22 mW/W
, Generating using
POWER/ ENERGY(AC) 10 kKW to 20 kW 1 mWMW calibrator mode!
(45 Hz to 65 Hz at PF=1) 1 W to 10 kW 0.9 mW/w Fluke 5520A,
CAWtoi1W T mW/W
FREQUENCY 1 pHz to 80 MHz 64 nHz/Hz (Agilent 33250A
100 kHz to 4320 MHz 32 nHz/Hz &
R&S SMHU) &
. HP 53132A
Time Base Output 1 kHz to 10 MHz 3.6 nHz/Hz HP 53132A

.1 0 mVp-p to 10 Vp-p

AMPLITUDE
(1 pHz to 80 MHz, Into 50 ) 10 mVpp/Vpp + 1 mVpp Agilent 33250A
+13 dBm to —140 dBm
{100 kHz to 4320 MHz} 1 dBm R&S SMHU
FLATNESS Sine Wave Relative 10 1 kHz :
(Auto range On) 0.4 dBm Agilent 33250A
TIME 1sto 24 Hrs 0.06 us/s + 0.021 s Agilent 33250A &

HP 53132A

SKIM AKREDITASI MAKMAL MALAYSIA (SAMM)
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" "FIELD OF CALIBRATION: ELECTRICA{:

Page: 7 of 60

SCOPE_ OF ACCREDITATION:
~ Calibration and |
Instrument Calibrated/ Nieasurement Capability
Measurement Parameter Range Expressed as an Remarks
. ' : Uncertainty (*])*
1. Measuring Instrument
RPM Measuring
instruments (Non-Contact) 60 to 5999.9 rpm 0.07 rpm In-House
6000 to 29999 rpm 7 rpm method,
30000 to 59999 rpm 36 rom ESF/0303.
60000 to 99999 rpm 70 rpm
2. High Voitage Meter 0.5 kV ta 10 kV 5 mVIV
y TDV 20
VOLTAG
PC VO E ADS &
- TOS 5101
AC VOLTAGE (0.5 kV to 10 kV) @ (50/60) Hz 8 mvi/ivV
3. Clamp Meter
_ |'BC Current
10 — Turn Cail 3.2001 Ato 32 A 0.06 mA/A + 1.18 mA
32.001 Ato 105 A 0.55 mAJ/A + 9.4 mA
105.001 A'to 200 A 0.55 mAJA + 45 mA
50 — Turn Coil 16.001 A to 160 A 0.6 mMA/A + 59 mA
: 160.01 Ato 5250 A 0.55 mAJ/A + 47 mA
525.01 A to 1000.0 A 0.55mA/A+023A Generating
using
AC Current 32001 Ato 320 A calibrator
10 — Turn Coil model
10 Hz to 100 Hz 2 mA/A + 5.5 mA Wavetek
100 Hz to 440 Hz 7.8 MA/A + 27 mA 9100 c/w
: Current
32.001 Ato 200.0 A Coil
10 Hz to 100 Hz 2.1 mAJA + 90 mA
100 Hz to 440 Hz 6.7 mAA+0.25A
50 — Turn Coil 16.001-A 10 160.0 A
10 Hz t0 100 Hz 2 mA/A + 28 mA
160.01 A to 1000.0 A
10 Hz to 100 Hz 2.1t mA/A+045 A

SKIM AKREDITAS! MAKMAL MALAYSIA (SAMM)
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FIELD O‘F‘CALIBRA‘TION: ELECTRICAL

" SCOPE OF ACCREDITATION:

MS ISO/IEC 17025

Page: 8 of 60

Instrument Calibrated/

Caiibration and
Measurement Capability

Remarks

Nieasurement Range Expressed as an
1 Pgrameter Uncertainty (£)*
4. Insulation Testers (1.0kQ to 10.0 k) @ 10.0 V '
(10.0kQ2 to 100.0 kQY) @ 50.0V 0.5 mQ/IQ
(0. 1M t0'1.0 MQ) @ 150.0 V
(1.0M¢2 to 10.0MQ) @ 300.0V
(10.0MQ to 100.0MQ)@500.0V 1 mayQ
{0.1GQ to 1.0 GOY) @ 1000.0 V 10 mQUO Tinsley 4720
{1.0GQ to 10.0GQ) @ 5000.0V 50 mQIQ
(10.0GQ to 100.0GQ) @
5000.0V 0.1/
(100.0G£2 to 600.0GQ) @
5000.0V 50 mQy/Q2
5. Oscilioscope ‘
Vertical Deflection OV 1o £ 6.6 V{50 Load) 2.5 mViV+ 0.04 mV
DC Signal 0V to = 130 V (1 M2 Load) 0.5 mviv + 0.04 mV
Vertical Deflection + 1 mVp-p to £ 6.6 Vp-p 2.5 mVp-p/Vp-p + 0.04 mVp-
Square Wave Signal {50 Q2 Load) P
+ 1 mVp-p to+ 130 Vp-p G ot
1 mVp-p/Vp-p + 0.04 mVp- enerating
(1 MQ Load) P-pivp-p eP using calibrator
model Fluke

Horizontal Deflection
Time Markers

2 ns/div to 20 ms/div

2.5 usfs

5500A SC600

(50 Q Load) 50 ms/div to 5 s/div (25+(Output x 1000)) ps/s
Risetime <300 ps +0ns/-0.1ns
Bandwidth Frequency 50 kHz to 600 MHz 2.5 pHz/Hz
600 MHz to 4320 MHz 32 nHz/Hz R&H SMHU
&HP53132A
Bandwidth Amplitude 50 kHz to 600 MHz 0.03 Vp-p Generating
600 MHz to 4320 MHz 0.26 Vp-p using calibrator
model Fluke
5500A SC600 &
R&H SMHU

SKIM AKREDITAS! MAKMAL MALAYSIA (SAMM)
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. FIELD OF CALIBRATION: ELECTRICAL

~ SCOPE OF ACCREDITATION:

instrument Calibrated/

Calibration and
Measurement Capabhility

‘Measurement Range Remarks
Parameter Expressed as an
- ' Uncertainty ()*
6. Sourcing /- .
Generating instrument 100 mV @ % 100 % Band Span
.DC.VOLTAGE % (85 mV to 115 mV) 4 pviv
1V @t 100 % Band Span
$(089Vio11V) ‘ 2.2 uviv
10V @ % 100 % Band Span .
) Measuring
L@V t_o V) 1.4 pViv using Standard
10V @ % 190 % Band Span Mol Y e ok
{18 V1o 19.5V) 1.8 pviv
100 V- @  100-% Béand Span &
{90 Vto 110 V) 2 pviv
1000 V @ £ 100 % Band Span
+ (900 V1o 1100 V) 2 uviv
- ‘iOO mV Range
+ {100 uV to 120 mV) 5 ViV +0.3 v
+1 V Range
= (100 mV io 1.2 V) 4 uVV + 0.3 uV
: Measuring
+ 10 V Range uging
+(1Vio12V) 4 uVIV + 0.5 uv Multimeter
model HP -

+100 V Range
£ (10 V to 120 V)

+1000 V Range
+ {100 V to 1050 V)

6 pV/V + 0.03 mV

6 uV/V + 0.1 mV

3458A Opt 002

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

SCOPE OF ACCREDITATION:

Calibration and

nt Cali -
Instrument Calibrated/ Range Measurement Capability

Measurement Parameter Expressed as an
Uncertainty (£}

Remarks

6. Sourcing /
Generating Instrument
_AC VOLTAGE 1mV @ 100 % Band Span
(0.85 mV to 1.15 mV)
10 Hz Frequency Band Span 0.28 mVi/v

(8 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 Freguency Band Span
{36 Hz to 44 Hz),

55 Hz Frequency Band Span
(46.25 Hz to 63.75 Hz),
10 kHz Frequency Band
Span (9 kHz to 11 kHz)

300 Hz Freguency Band 0.26 mvV/V
Span (270 Hz to 440 Hz),
1 kHz Freqguency Band Span

(0.9 kHz t0 1.1 kHz) )
Wavetek MTS

20 kHz Freguency Band 0.3 mv/V 4950
Span (18 kHz to 22 kHz)

30 kHz Frequency Band 0.39 mViv
Span (27 kHz to 33 kHz),
50 kHz Frequency Band
Span (45 kHz to 55 kHz)

100 kHz Frequency Band 0.62 mv/iV
Span (90 kHz to 110 kHz)

300 kHz Frequency Band 0.75 mv/ivV
Span {270 kHz to 330 kHz)

500 kHz Frequency Band 0.77 mV/V
Span (450 kHz to 550 kHz)

1 MHz Frequency Band Span-
(0.9 MHz to 1.1 MHz) 1.06 mvV~vV

SKIM AKREDITAS! MAKMAL MALAYSIA (SAMM)
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FIELD OF CALIBRATION: ELECTRICAL

- SCOPE OF ACCREDITATION:

tinstrument Calibrated/

Calibration and
Measurement Capability

Measurement Parameter Range Expressed as an Remarks
Uncertainty (£)*
6. Sourcing/ Generating
nstrument 2.2 mV Range
AC VOLTAGE (continue) {600 uV 10 2.2 mV}
10 Hz to 20 Hz 1.7 mvvV + 1.3 VvV
20 Hz to 40 Hz 0.74 mV/V + 1.3 puVv
40 Hz to 20 kHz 042 mV/IV + 1.3 uV
20 kHz to 50 kHz 0.81 MV/V + 2 MIV
50 kHz to 100 kHz 1.2mVIV + 25y
100 kHz to 300 kHz
300 kHz to 500 kHz 2yl ey
500 kHz to 1 MHz e VIV + 8 LV
: " Fluke 5790A

7 mV Range (1.9 mV to 7 mV)

10 Hz t0 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 @ 100 % Band Span
(8.5 mVto 11.5 mV)
10 Hz Frequency Band Span
{9 Hz to 11 Hz),
20 Hz Frequency Band Span
(18 Hz to 22 Hz),
30 Hz Freguency Band Span
(27 Hz to 33 Hz},
40 Hz Freguency Band Span
{36 Hz to 44 Hz),
£5 Hz Frequency Band Span
{46.25 Hz to 63.75 Hz)

300 Hz Freguency Band Span
(270 Hz to 440 Hz) &

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

0.85 MV/V + 1.3 pV
0.37 MV/V + 1.3 uV
0.21 mV/V + 1.3 uV
0.4 MVIV +2 pV.
0.6 MV + 2.5 uV
1.2mVIV + 4 vV
1.3 MV + 8 pV
2.3 MV/V + 8 pV

0.16 mV/V

0.14 mv/V

Wavetek MTS

4850
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FIELD OF CALIBRATION: ELECTRICAL

SCOPE OF ACCREDITATION:

Page: 12 of 60

Instrument Calibrated/
Measurement Parameter

Range

Calibration and

Measurement Capability

Expressed as an
Uncertainty (£)*

Remarks

6. Sourcing/ Generating
Instrument
AC VOLTAGE (continue)

10 mV @ 100 % Band Span
(8.5 mVto 11.5 mV})
10 kHz Frequency Band Span
{9 kHzto 11 kHz) &
20 kHz Frequency Band Span
(18 kHz to 22 kHz)

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

50 kHz Frequency Band Span
- -(45 kHz to §5 kHz),

100 kHz Frequency Band Span
(90 kHz to 110 kHz),

1 300 kHz Frequency Band Span

(270 kHz to 330 kHz)

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

1.MHz Freqguency Band Span
(0.9 MHz 1o 1.1 MHz)

10 mV Range {1 mV {o 12 mV)
1 Hz 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 kiHz to 1 MHz

0.16 mvi/v

0.24 mvV/vV

0.58 mV/V

0.61 mV/V

0.95 mvV/v

0.3 MVA/ + 3 pV
0.07 VIV + 7 uV
0.2 VIV + 8 uV

0.29 mV/V + 1.3 uV
0.19 mV/V + 1.3 uV
0.11 mVIV + 13 uV
0.21 MV + 2 pV
0.31 MV/V + 2.5 uV
0.81 MV/V + 4 pV
0.89 MV/V + 8 pV
1.7 mVV + 8 uV

Wavetek MTS
4950

HP 3458A Opt
002

Fluke 5790A

SKIM AKREDITAS! MAKMAL MALAYSIA (SAMM)
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"FIELD OF CALIBRATION: ELECTRICAL

SCOPE OF AGCREDITATION:

Calibration and

-Instrument Calibrated/ Measurement Capabifity

Measurement Range Expressed as an Remarks
Parqmeter Uncertainty (£}*
6. Sourcing/ Generating
instrument 70 mV Range (19 mV to 70 mV)
~AC VOLTAGE (continue) 10 Hz1to 20 Hz .24 mVIV + 1.5 uV
] 20 Hz to 40 Hz 0.12 mV/V + 1.5 pVv
40 Hz to 20 kHz 85 uV/V + 1.5 uv
20 kHz to 50 kHz 0.13 mV/V + 2 1V Fluke 5790A
50 kHz to 100 kHz 0.26 mV/V + 2.5 pV
z to z
500 kHz to 1 MHz Q01 MV * 6

100 mV @ 100 % Band Span
(85 mV to 115 mV)
10 Hz Frequency Band Span ‘ 0.12 mVfv
{2 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 Freguency Band Span
{36 Hz to 44 Hz) &
55 Hz Frequency Band Span
{46.25 Hz to 63.75 Hz)

300 Hz Frequency Band Span 89 uviv
{270 Hz to 440 Hz) & :

1 kHz Frequency-Band Span
(0.9 kHz to 1.1 kHz}

Wavetek MTS
4950

10 kHz Frequency Band Span 0.11 mV/V
(9 kHz to 11 kHz)

20 kHz Frequency Band Span 0.12 mVIV
{18 kHz to 22 kHz)

30 kHz Frequency Band Span 0.19 mV/V
(27 kHz to 33 kHz) &
50 kHz Frequency Band Span
{45 kHz to 55 kHz)

SKIM AKREDITAS! MAKMAL MALAYSIA (SAMM)
LABORATORY ACCREDITATION SCHEME OF MALAYSIA
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Schedule

Issue date : 12 September 2011
Valid until : 14 September 2014

NO : SAMM 088

FIELD OF CALIBRATION: ELECTRICAL

SCOPE OF ACCREDITATION:

Page: 14 of 60

instrument Calibrated/

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

Remarks

Measurement Range
Parameter
6. Sourcing/ Generating
Insfrument 100 mV @ 100 % Band Span
AC VOLTAGE (85 mV to 115 mV)
{continue) 100 kHz Frequency Band Span (90

kHz to 110 kHz)
300 kHz Frequency Band Span
(270 kHz to 330 kHz)
500 kHz Frequency Band Span
{450 kHz to 550 kHz)
1 MHz Frequency Band Span (0.9
MHz to 1.1 MHz)

100 mV range (10 mV to 120 mV}
1 Hz to 40 Hz
1 MHz 1o 2 MHz
2 MHz to 4 MHz
4 MHz to 8 MHz
8 MHz to 10 MHz
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 fo 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

0.36 mv/V
96 PV
0.61 mV/V

0.95 mViV

0.07 mVIV + 4 uv
15 mvVivV +0.01 mVv
0.04 VIV + 0.07 mV
0.02 V/V +0.08 mV
015V + 0.1 mV

021 mviV +1.5uV
85 uVIV + 1.5 uV
38 uWiv + 1.5 pv
69 uV/V + 2 uV
0.16 mV/V + 2.5 pv
0.25 mV/V + 4 uv
0.38 mV/V + 8 uV
1 mV/V+8uv

0.21 mVv/V + 1.5V
76 VIV + 1.5 1V
33 VAV + 1.5 pV

51 uviv + 2 uV
79 uViV + 2.5 pv
018 mvV/V + 4 uV
0.3 mV/V+8uVv
0.96 mV/V + 8 uV

Wavetek MTS
4950

HP 3458A Opt
002

Fluke 5790A

SKiM AKREDITAS!I MAKMAL MALAYSIA (SAMM)
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-NO : SAMM 088

"Schedule

-FIELD OF CALIBRATION: ELECTRICAL

SCOPE OF ACCREDITATION:

issue date : 12 September 2011
Valid until : 14 September 2014

Page: 15 of 60

MS ISO/IEC 17025

Instrument Calibrated/
. Measurement
Parameter

Range

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

Remarks

| 8. Sourcing! Génerating
“{nstrument
AC VOLTAGE (continue}

1V @ 100 % Band Span

(09Vte11V)

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
(270 Hz to 440 Hz),

1 kHz Frequency Band Span
{0.9 kHz to 1.1 kHz),

10 kHz Frequency Band Span
(9 kHz to 11 kH2),

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

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

50 kHz Frequency Band Span
{45.kHz to 55 kHz)

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

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

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

1 MHz Frequency Band Span
(0.2 MHz to 1.1 MHz)

36 pVV

24 uviv

24 pviv

31 vV

37 pVIvV

96 pV/IV

0.21 mviV

0.56 mv/ivV

Wavetek MTS
4950

SKIM AKREDITAST MAKMAL MALAYSIA (SAMM)

LABORATORY ACCREDITATION SCHEME OF MALAYSIA




NO : SAMM 088

Schedule

*.FIELD OF CALIBRATION: ELECTRICAL

- -SCOPE OF ACCREDITATION:

Issue date : 12 September 2011
Valid until ;: 14 September 2014

MS ISONEC 17025

Page: 16 of 60

Instrument Calibrated/
- Measurement
- Parameter

Range

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

Remarks

|-6. Sourcing/ Generating
- Instrument
| AC.VOLTAGE (continue)

1 VRange (0,1 Vio1.2V)
- 1 Hzto 40 Mz
1 MHz to 2 MHz
2 MHz to 4 MHz
4 MHz to 8 MH=z
8 MHz to 10 MHz

2.2V Range(600 mV to 2.2 V)
10 Hz to 20 Hz
20Hzto 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

7VRange{(18Vio7V)
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 kMz
500 kHz to 1 MHz

10V @ 100 % Band Span

(BVio11V)
10 Hz Frequency Band Span
{2 Hz to 11 Hz),
20 Hz Frequency Band Span
(18 Hz to 22 Hz),
30 Hz Frequency Band Span
(27 Hz t0 33 Hz)

0.07 mVIV+0.04mV
15 mViv + 0.1 mV
0,04 VIV +0 7 mV
0.04 VAV + (3.8 mV

015 VAV +1 mV

0.2 mvViv
66 uviv
24 \VV
46 uVv/iv
71 pviv
0.16 mVv/V
0.26 mvV/vV
0.9 mviv

0.2 mviv
67 uviv
24 WiV
48 pviv
81 pvHv
0.19 mvrv
0.4 mviv
1.2 mV/v

36 pviv

HP 3458A Opt
002

Fluke 5790A

Wavetek MTS
4950

SKIM AKREDITAS! MAKMAL MALAYSIA (SAMM)
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“Schedule
Issue date : 12 September 2011
Vaiid until : 14 September 2014

NO : SAMM 088

Page: 17 of 60

FIELD OF CALIBRATION: ELECTRICAL

. .SCOPE OF ACCREDITATION:

Calibration and Measurement

) :Ihstrument‘ Calibrated/ .
Range Capability Expressed as an Remarks

Measurement
Parameter ) Uncertainty {(£)*
e . i B.Sourcing/ Generating . -
Instrument 10 V @ 100 % Band Span
AC VOLTAGE (continue) (9Vio11V)

40 Hz Frequency Band Span 24 yVivV
{36 Hz to 44 Hz),
55.Hz Frequency Band Span
(46.25 Hz to 63.75 Hz),
300 Hz Frequency Band Span
(276 +Hz to 440 Hz),
1 kHz Frequency Band Span
(0.9 kHz to 1.1 kHz},
10 kHz Freguency Band Span
(9 kHz to 11 kiHz),
20 kHz Freguency Band Span
{18 kHz to 22 kHz)

30 kHz Frequency Band Span 26 pviv
{27 kHz to 33 kHz),

50 kHz Frequency Band Span Wavetek MTS
(45 kHz to 55 kHz), 4950

100 kHz Frequency Band Span
{90 kHz to 110 kHz)

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

500 kHz Frequency Band Span 0.19 mvV/vV
(450 kHz to 550 kHz)

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

10V @ 190 % Band Span
(18 V10 19.5V)

1 kHz Freguency Band Span 24 pviv
(0.9 kHz to 1.1 kHz)

SKIM AKREDITAS! MAKMAL MALAYSIA (SAMM}
S o LABORATORYACCREDI_TATJON SCHEME OF MALAYSIA




NO : SAMM 088

Schedule

FIELD OF CALIBRATION: ELECTRICAL

SCOPE OF ACCREDITATION:

issue date : 12 September 2011
Valid until : 14 September 2014

MS ISO/IEC 17025

Page: 18 of 60

, _Ins’\t‘rument Calibrated/
1 M'easureme_nt Parameter

Range

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

Remarks -

8. Sourcing/ Generating

Instrument :
AC VOLTAGE (continue)

10 V Range {1 Vto 12 V)
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

22V Range (6 V to 22 V)
10 Hz to 20 Hz
20Hz to 40 Hz
40 Hz to 20 kHz

20 kHz to 50 kHz
50 kHz to 100 kHz
100 kHz to 300 kMHz
300 kHz to 500 kHz
500 kHz to 1 MHz

70 V Range (12 V10 70 V)
10 Hz t0 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 V Range (10 V {0 120 V)

1 Hz to 40 Hz

100 V @ 100 % Band Span
{90 V {0 110 V)

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

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

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

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

0.07 mV/V + 0.4 mV
15 mviv+1my
0.04 VIV + T mV
0.04 VIV +8 mV
0.15VIV+0.01V

HP 3458A Opt .
002

0.2 mvVW/\vV
67 uviv
27 uWIV
48 uviv
81 uviv
0.19 mV/vV
0.4 mv/V
1.2mviv .
Fluke 5790A

0.2 mViiv
68 uv/iv
32 Vv
a7 uv/iv
94 uv/v
0.2 mviv
0.41 mVivV
1.2 mVi/V

HP 3458A Opt

0.2 mviV+4mv 002

41 Vv

Wavetek MTS
4950

36 PVIV

SKIM AKREDITASI MAKMAL MALAYSIA (SAMM)

LABORATORY ACCREDITATION SCHEME OF MALAYSIA - -




1 - Schedule

- Issue date : 12 September 2011
- . Valid until ;: 14 September 2014

NO : SAMM 088

MS ISO1725
Page: 19 of 60
FIELD OF CALIBRATION: ELECTRICAL

SCOPE OF ACCREDITATION:

) instrument Calibrated/ R Calibr-at'ic')n and Measurement )
- " Measurement Parameter ange Capabitity Expressed as an Remarks
e Uncertainty (+)*
6. Sourcing/ Generating 100 V @ 100 % Band Span
instrument (90 V to 110 V)
AC VOLTAGE (continue) 55 Hz Frequency Band Span 36 pviv
' : (46.25 Hz to 63.75 Hz)
300 Hz Frequency Band Span 26 pviv
{270 Hz to 440 Hz),
1 kHz Frequency Band Span
(0.9 kHz to 1.1 kHz)},
10 kHz Frequency Band Span
{9 kHz to 11 kHz},
20 kHz Frequency Band Span
(18 kHz to 22 kHz) Wavetek MTS
] 4950
30 kHz Frequency Band Span 29 pviv
(27 kHz to 33 kHz)
50 kHz Frequency Band Span 35 pviv
{45 kHz to 55 kHz)
100 kHz Frequency Band - TATY
Span {90 kHz to 110 kHz)
200 kHz Frequency Band 0.24 mv/v
Span {180 kiHz to 220 kHz)
. 220 V Range (60 V fo 220 V)
10 Hz to 20 Hz 0.2 mv/v
20 Hz to 40 Hz 68 uV/V
40 Hz to 20 kHz 31 uviv
20 kHz to 50 kHz 69 uvIv
50 kHz to 100 kHz 98 uVIV
100 kHz to 300 kHz 0.21 mvViv
700 V Range (180 V to 700 V)
10 Hz to 20 Hz 0.2 mvVivV
20 Hz to 40 Hz 99 uviv
40 Hz to 20 kHz 41 pViv
20 kHz to 50 kHz 0.13 mV/ivV
50 kHz to 100 kHz 0.5 mviv

SKiM AKREDITASI MAKMAL MALAYSIA (SAMM)

._L_ABORATORY ACCREDITATION SCHEME OF MALAYSIA



Schedule

Issue date : 12 September 2011
Valid untii : 14 September 2014 38R ;
MS ISO/IEC 17025

NO : SANM 088

Page: 20 of 60
“FIELD OF CALIBRATION: ELECTRICAL

SCOPE OF ACCREDITATION:

Instrument Calibrated/ Calibration and Measurement

"1 Measurement Parameter Range Capability Exp_»resseci as an Remarks:
_ _Uncertainty (£}

6. Sburcingf Generating

Instrument 1000 V @ 70 % Band Span
AC VOLTAGE (continue) © (600 V to 800V)
50 kHz Frequency Band Span 0.1 mv/v

(45 kHz to 55 kHz)
100 kHz Frequency Band 0.35 mv/V
Span (20 kHz to 110 kHz)

1000 V @ 100 % Band Span
{900 V to 1100V}

55 Hz Frequency Band Span 37 uviv
(46.25 Hz to 63.75 Hz), Wavetek
300 Hz Frequency Band Span MTS 4950

(270 Hz o 440 Hz),
1 kHz Frequency Band Span
(0.9 kHz to 1.1 kHz)

10 kHz Frequency Band Span 42 pva
(9 kHz to 11 kHz)
20 kHz Frequency Band Spar 47 VIV
{18 kHz to 22 kHz)
30 kHz Frequency Band Span 74 pviv
{27 kHz to 33 kHz)
1 Hzto 40 Hz 0.4 mViV + 0.04 Opt 002
1000V Range(800Y to 1050V)
10 Hz to 20 Hz 0.2 mvV/V
20 Hz to 40 Hz 99 pVIV Fluke 5790A
40 Hz to 20 kHz 38 pviv
20 kHz to 50 kHz 0.13 mV/ivV
50 kHz 1o 100 kHz 0.5 mvV/V

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




NO : SAMM 088

Schedule

"FIELD OF CALIBRATION: ELECTRICAL

"SCOPE OF ACCREDITATION:

Issue date : 12 September 2011
Valid until : 14 September 2014

Page: 21 of 60

. Instrument Calibrated/

Calibration and Measurement

“Measurement Parameter Range Capability Ex;.)ressed as an Remarks
SN N -Uncentainty ()"
6. Sourcing/ Generating
instrument 1 pAto +20 pA 0.01 A/JA+ 3 nA
DC CURRENT -20 pA to -1 pA 0.01 A/A+ 3 nA
Keithley
20 pA to +200 pA 0.01 A/A+5nA 6517/ Agilent
-200 pA to -20 pA ‘0.01 A’/A+5nA 4339A
200 pA to +2'nA 2mA/A + 0.3 uA
-2 nA to -200 Pa 2mAMA + 0.3 pA
1 nAto +100 nA 30 uAJA + 0.04 nA
-100 nAto -1 nA 30 A/A + 0.04 nA
100 nA to +1 uA 20 YA/A + 0,04 nA
-1 pA to -100 nA 20 pA/A + 0.04 nA
-10 uA to -1 LI.A 20 pAfA + 0.1 nA Opt 002
10 pA to +100 pA 20 pA/A + 0.8 RA
-100 pA to -10 pA 20 pA/A + 0.8 nA
100 pA to +1 mA 20 pA/A + 5 nA
-1 mA to -100 pA 20 pA/A + 5 nA
110 uA @ * 100 % Band Span 21 yAA
) 2 {90 p to 110 pA)
Wavetek
+{0.9 mAto 1.1 mA) &
10 mA @ * 100 % Band Span
* (9 mA to 11 mA)
1 mAto +10 mA 20 pA/A + Q.05 pA
-10 mA to -1 mA 20 pA/A + 0.05 pA HP 3458A
Opt 002

10 mA to +100 mA
-100 mA to -10 mA

35 UA/A + 0.5 A
35 LAJA + 0.5 pA

SKiM AKREDITAS! MAKMAL MALAYSIA (SAMM}

e ]

LABORATORY ACCREDITATION SCHEME OF MALAYSIA

Y




s S

Schedule

Issue date : 12 September 2011
Valid until : 14 September 2014 o 5 o
MS ISO/IEC 17025
NO : SAMM 088

Page: 22 of 60
< FIELD OF CALIBRATION: ELECTRICAL

7SCOPE OF ACCREDITATION:

" Instrument Calibration and
Caiibrated/ : Measurement Capability
Measurement Ran?e‘ o Expressed aspén Remarks
__Parameter Uncertainty (+)*
1-6. Sourcing/ 100 mA @ * 100 % Band Span 15 pA/A Wavetek "~
Generating Instrument + (90 mA fo 110 mA) MTS 4950
DC CURRENT
100 mA o +1 A 0.11 mA/A + 0.01 mA HP 3458A
-1 A to —-100 mA 0.11 mAJA + 0.01 mA Opt 002
1A @ * 100 % Band Span 25 MAVA Wavetek
+(0.9A101.1A) MTS 4950
+1 Ato +i0 A 51 mA HP 3458A
-f0Ato-1A 51 mA & Guildiine
9211A.
10 A @ £ 100 % Band Span 55 pAJA, Wavetek
+(0Atoi1 A) MTS 4350
+10 Ato +100 A 0.05A HPF 3458A
-100 Ato—10 A 0.05A & Guildline
g211A.
AC CURRENT 5 uAto 100 uA
10 Hz to 20 Hz 4 mA/A + 0.03 pA
20 Hz to 45 Hz 1.5 mA/A + 0.03 pA HP 3a00h
45 Hz to 100 Hz 0.6 MA/A + 0.03 pA P
100 Hzto SkHz 0.6 mAJ/A +0.03 uA
100 uA @ 100 % Band Span
{90 LA to 110 uA)
10 Hz Frequency Band Span 0.13 mA/A
(9Hzto 11 Hz} &
20 Hz Frequency Band Span
(18 Hz to 22 Hz)
30 Hz Frequency Band Span 0.11 mAJA
{27 Hz to 33 Hz) Wavetek
40 Hz Freguency Band Span 85 pA/A MTS 4950
(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 Freguency Band Span
(0.9 kHz to 1.1 kH2)

SKIM AKREDITAS! MAKMAL MALAYSIA (SAMM)
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MS ISO.’IEC 17025

NO : SAMM 088
Page: 23 of 60

" FIELD OF CALIBRATION: ELECTRICAL

SCOPE OF ACCREDITATION:

Instrument Calibrated/ Calibration and -
Measurement Range Exl\fieasuréament Capahlllt.y Remarks
- Parameter presse ‘af;;? Uncertainty
6..Sourcing/ Generating
Instrument - 100 pA & 100 % Band Span
AC CURRENT {90 pA to 110 pA)
5 kHz Frequency Band Span ‘ 0.13 mAJA
(4.5 kHz to 5.5 kHz)
10 kHz Freguency Band Span 0.3 mA/A Wavetek
(9kHztc 11 kHz) MTS 4950
20 kHz Frequency Band Span 0.33 mA/A
{18 kHz 10 22 kHZz)
B0 kHz Frequency Band Span 0.4 mAJA
{27 kHz to 33 kHz)
0.05 mA to 1 mA
10 Hzto 20 Hz 4 mAJA + 0.2 pA
20 Hz o 45 Hz 1.5 mMA/A + 0.2
45 Hz to 100 Hz 0.6 mA/A +0.2 Llﬁ HP 3458A
100 Hz to 5 kHz 0.3 mA/A + 0.2 pA Opt 002
5 kHz to 20 kHz 0.6 MA/A + 0.2 pA
20 kHz to 50 kHz
50 kHz to 100-kHz 5‘.15mn?;/\¢A++01'£_15'u:A
1mA @ 100 % Band Span
(0.9 mA to 1.1 mA) -
10 Hz Frequency Band Span 0.12 mA/A
{9 Hz to 11 Hz),
20 Hz Frequency Band Span
(18 Hz to 22 Hz) &
30 Hz Freguency Band Span
{27 Hz to 33 Hz)
40 Hz Frequency Band Span 80 pAJA h‘;yr%vitgesko
(35 Hz to 44 Hz),
55 Hz Frequency Band Span
{46.25 Hz to 63.75 Hz),
300 Hz Frequency Band Span
(0.27 kMz 10 0.44 kHz) &
1 kHz Frequency Band Span
(0.2 kHz to 1.1 kHz)
5 kHz Frequency Band Span 0.13 mAJA
(4.5 kHz to 5.5 kHz)

SKIM AKREDITASI MAKMAL MALAYSIA (SAMM)
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Page: 24 of 60

“FIELD OF CALIBRATION: ELECTRICAL

SCOPE OF ACCREDITATION:

- Calibration and
_Instrument Catibrated/ NMeasurement Capabilit
Measurement Parameter Range Expressed aspan Y Remarks
Uncertainty (2)*
6. Sourcing/ Generating
‘| Instrument "1 mA @ 100 % Band Span
AC CURRENT (0.9 mA to 1.1 mA)
10 kHz Frequency Band Span 0.26 mAJA
(9 kHz to 11 kHz) Wavetek
20 kHz Freguency Band Span C.29 mA/A MTS 4850
{18 kHz to 22 kHz)
30 kHz Frequency Band Span 0.35 mAJA
(27 kHz to 33 kHz)
0.5 mA to 10 mA
10 Hz to 20 Hz 4 mA/A + 2 uA
20 Hzto 45 Hz 1.5 MA/A + 2 uA
45 Hz o 100 Hz 0.6 MAJA + 2 pA Hg ?%%%A
100 Hz to 5 kHz 0.3 MA/A + 2 uA P
5 kHz to 20 kHz 0.6 mA/A + 2 A
20 kHz to 50 kHz 4 mAJA + 4 nA
50 kHz to 100 kHz 5.5 mAJA + 15 pA
10 mA @ 100 % Band Span
{9 mA to 11.mA)
10 Hz Frequency Band Span 0.12 mAJA
{9 Hzto 11 Hz) &
20 Hz Frequency.Band Span
(18 Hz to 22 Hz)
30 Hz Frequency Band Span 96 pAJA
{27 Hz to 33 Hz)
Wavetek
40 Hz Fregquency Band Span 75 HAIA MTS 4950
{36 Hz to 44 Hz),
55 Hz Frequency Band Span
(46.25 Hz to 63.75 Hz},
300 Hz Freauency 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 G.12 mA/A
(4.5 kHz to 5.5 kHz)

SKIM AKREDITAS! MAKMAL MALAYSIA (SAMM)
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NO : SANM 088
Page: 25 of 60

FIELD OF CALIBRATION: ELECTRICAL

SCOPE OF ACCREDITATION:

Instrument Calibrated/ Calibration and Measurement

. ‘Measurement Parameter Range Capability Expresseci as an Remarks
, tIncertainty ()

6. Sourcing/ Generating ' —

Instrument 10 mA @ 100 % Band Span

AC CURRENT (9 mA to 11 mA) '
10 kHz Frequency Band Span ’ 0.26 mA/A
‘ (9 kHz to 11 kHz) : Wavetek
20 kHz Frequency Band Span 0.29 mA/A MTS 4950

(18 kHz to 22 kHz}

30 kHz Fregquency Band Span $.35 mAJA
(27 kHz to 33 kHz)

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 HP 3458A
100 Hz to 5 kHz 0.3 mA/A + 0.02 mA Opt 002
5 kHz to 20 kHz 0.6 mA/A + 0.02 mA

20 kHz to 50 kHz 4 mA/A + 0.04 mA

50 kHz to 100 kHz 55 mAA+0.15mA

100 mA @ 100 % Band Span
{90 mA to 110 mA)
10 Hz Frequency Band Span 0.12 mA/A
(3 Hzto 11 Hz) &
20 Hz Frequency Band Span
(18 Hz to 22 Hz)

30 Hz Frequency Band Span 96 PA/A
(27 Hz to 33 Hz)
Wavetek
40 Hz Frequency Band Span 75 BAJA MTSV4950

{36 Hz 10 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 Freqguency Band Span
(0.9 kHz to 1.1 kHz)

5 kHz Frequency Band Span 0.12 mA/A
(4.5 kHz to 5.5 kHz)

SKIM AKREDITAS!I MAKMAL MALAYSIA (SAMM)
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. MS ISOC1 725
NO : SAMM 088

Page: 26 of 60

FIELD OF CALIBRATION: ELECTRICAL

SCOPE OF ACCREDITATION:

Calibration and RMeasurement

‘Instrument Calibrated/ ' "
Measurement Parameter Range Capability Ex;_)ressm?r as an Remarks
- - _ Uncertainty (%)
6. Sourcing/ Generating
instrument 100 mA @ 100 % Band Span
AC CURRENT {90 mA to 110 mA)
10 kHz Frequency Band Span 0.26 mA/A
{9 kHz to 11 kHz)
Wavetek
20 kHz Frequency Band Span 0.29 mA/A MTS 4850
{18 kHz to 22 kHz) ‘
30 kHz Frequency Band Span 0.235 mA/A
(27 KHz to 33 kHz}
0.05At01 A
10 Hz to 20 Hz 4 mAJA + 0.2 mA
20 Hz to 45 Hz 1.6 mA/A+ 0.2 mA
45 Hz to 100 Hz 0.8 mMA/A + 0.2 mA Hg %%gA
100 Hz.to 5 kHz 1 mA/A + 0.2 mA P
5kHz to 20 kHz 3ImMA/A +0.2mA
20 kHz to 50 kHz 10 mA/A + 0.4 mA
1A @ 100 % Band Span
(0.9 At01.1A)
10 Hz Frequency Band Span 0.17 mA/A
(9 Hzto 11 Hz) &
20 Hz Freguency Band Span
{18 Hz t0 22 Hz)
30 Hz Frequency Band Span 0.16 mA/A
(27 Hz to 33 Hz)
tek
40 Hz Frequency Band Span 0.11 MA/A nﬁg\’i;so

{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 Freguency Band Span
{0.9 kHz to 1.1 kHz)

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

SKIM AKREDITASI MAKMAL MALAYSIA (SAMM}
. LABORATORY ACCREDITATION SCHEME OF MALAYSIA -
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Page: 27 of 60

FIELD OF CALIBRATION: ELECTRICAL

SCOPE OF ACCREDITATION:

Calibration and Measurement

instrument Calibrated/ Lpe
Measurement Parameter Range Capability Expresseci as an Remarks
— : — Uncertainty {£)
6. Sourcing/ Generating 10 kHz Frequency Band Span 0.26 mA/A
Instrument (9 kHz to 11 kHz)

AC CURRENT {continue)
20 kHz Frequency Band Span
{18 kHz to 22 kHz) 0.28 mAJA

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

10A @ 100 % Band Span
{SAto11A)

10 Hz Frequency Band Span 0.24 mA/A
(8 Hz to 11 Hz),

20 Hz Frequency Band Span

(18 Hz o 22 Hz) &

30 Hz Frequency Band Span

(27 Hz to 33 Hz) Wavetek

MTS 4950

40 Hz Freguency Band Span 0.22 mA/A
{36 Hz 10 44 Hz)

55 Hz Frequency Band Span 0.2 mA/A
(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 0.26 mA/A
(4.5 kHz to 5.5 kHz)
10 kHz Frequency Band Span 0.34 mA/A
{9 kHz to 11 kHz)
20 kHz Frequency Band Span 1.2 mA/A
(18 kHz to 22 kHz)
1A1050A HP 3458A &
50 Hz/ 60 Hz 0.5 mAJA Zenith
HO07098.

SKIM AKREDITAS! MAKMAL MALAYSIA (SAMM)
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Instrument Calibrated/ Calibration and Measurement
‘Measurement Parameter Range Capability Ex;?ressed as an Remarks
_Uncertainty (£)* _
6. Sourcing/ Generating 0Qto10Q 15 uYQ + 0.05 mQ
Instrument 10 Q to 100 O 12 v + 0.5 MmO
RESISTANCE 0.1 kQ to 1k 10 pCy/Q + 0:5 mQ
1 kQ to 10 kO 10 uQ/Y + 5 mo
10 kQ to 100 k02 10 w2 + 0.05Q
0.1 MQ to 1 MQ 15 Y0+ 20 g';t%"ozag
1 MO to 10 MQ 50 uyQ + 0.1 kQ Keithley
10 MQ to 100 MQ 0.5 mG/+ 1kQ 6517 /
100 MQ to 1 GQ2 - H5mOYQ + 0.01 MG Agilent
1GR1t02 GO 2.3 m/Q+ 0.01 MO 4339A
2 GO to 20 GO 23 maG+ 0.1 MQ
20 GO to 200 GQ 3.5mOQ+ 1 MQ
02TQt102TOQ 3.5 mo/+ 0.01 G0
2TQ 1020 TQ 10.3 mQQ + 0.1 GQ
20TQ 0 200 TQ2 11.5 MmO+ 16O
100
10 % Band Span
(Zeroto2Q)),
30 % Band Span
{Z2Qtod ), 8 py2
100 % Band Span
(9 Qto 11 Q)),
190 % Band Span
(18.0 0210 19.5 Q)
1000
30 % Band Span
{20 Q 1o 40 Q) Wavetek
100 % Band Span 6 peY) MTS 4950
(90 Q to 110 1),
190 % Band Span
(180 Q {0 195 03)
1kQ
30 % Band Span
(0.2 kQ ta 0.4 k),
100 % Band Span 3 U0y
(0.9kQ to 1.1 k),
190 % Band Span
(1.8 kQ to 1.95kQ)

SKIM AKREDITASI MAKMAL MALAYSIA (SAMM}
LABORATORY ACCREDITATION SCHEME- OF MALAYSIA



Schedule

Issue date : 12 September 2011
Valid until : 14 September 2014

Ms ns 7025
NO : SAMI 088

Page: 29 of 60

FIELD OF CALIBRATION: ELECTRICAL

' SCOPE OF ACCREDITATION:

Calibration and Measurement

Instrument Calibrated!/ _ e :
Measurement Parameter . Range Capab&l:gei:g;?;?;ﬂ* as an Remarks
6 Sourci'n_g! Generating S 1b kO o
instrument 30 % Band Span
RESISTANCE (continue) (2 kQ to 4 kQ), 3 uOUQ

100 % Band Span
(9 kQto 11 k),
190 % Band Span
{18.0 k2 to 18.5kQ)
100 kQ
30 % Band Span
(20 k) to 40 kQ)j,
100 % Band Span 6 uQdO
90 k2 to 110 k) &
190 % Band Span
{180 kL2 to 195 kQ2)
1 MO
30 % Band Span Wavetek

0.2 MQ to 0.4 MQ2),

100 % Band Span) 1 peQ MTS 4950
(0.9 MQ to 1.1 MQ) &
190 % Band Span
{1.80 MQ to 1.95 MQY)

' 10 MO
30 % Band Span
(2 MQ fo 4 MQY),
100 % Band Span
(9 MQ to 11 MQ) &
190 % Band Span
 (18.0 MQ to 19.5 MQY)
100 MQ
30 % Band Span
{20 MQ to 40 MQY),
100 % Band Span
(90 MO to 110 MQ

CAPACITANCE 1pFto1mF @ _ 0.5 mF/F
(10 Hz to 1 MHz)
INDUCTANCE 1pH o 10H @ 0.5 mH/H
(10 Hz to 1 MHz)

FREQUENCY _ 1Hzto 5 GHz 3.6 nHz/Hz HP53132A

21 iy

83 N

HP 4284A

. SKIM AKREDITASI MAKMAL MALAYSIA (SAMM)
LABORATORY ACCREDITATION SCHEME OF MALAYSIA .
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' 'SCOPE OF ACCREDITATION:
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. Iﬁstrument Calibrated/
| -NMieasurement Parameter

Range

Calibration and

‘Measurement Capability

__ Expressed as an
7 Uncertainty (£)*

- Remarks

1 6. Sourcing/ Generating
Instrument

RPM generating
instruments {Non-Contact)

RPM generating
instruments
(Contact Measurement)

10 t0 29.992 rpm
30 to 59.992 rpm
60 to 99.999 rpm
100 to 299.99 rpm
300 to 599.99 rpm
600 to 999.99 rpm
1000 to 29299.9 rpm
3000 to 5899.9 rpm
6000 to 9999.9 rpm
10000 to 29999 rpm
30000 to 52999 rpm
60000 to 99999 rpm

20 to 29.999 rpm
30 to 59.999 rpm
60 to 99.999 mpm
100 to 299.99 rpm
300 to 598.99 rpm
600 to 999.99 rpm
1000 to 2999.9 rpm
3000 to 59992.9 rpm
6000 to 9999.9 rpm
10000 to 12999 rpm
13000 to 25999 rpm
26000 to 29999 rpm

0.014 rpm
0.036 rpm
0.07 rpm
0.14 rpm
0.37 rpm
0.7 rom

1.4 rpm
3.6 rpm
7 rpm
14 rpm
36 rpm
70 rpm

0.011 rpm
0.016 rpm
0.029 rpm
0.07 rpm
G.16 rpm
0.28 rpm
0.7 rpm
1.6 rpm
2.9 rpm

7 rpm

8 rpm
14 rpm

In-House
method,
ESF/0303.

SKIM AKREDITASI MAKMAL MALAYSIA (SAMM)
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SCOPE OF ACCREDITATION:
B Catibration and
Instrument Catibrated/ , Measurement Capability
Measurement Parameter Range Expressed as an Remarks
: Uncertainty {(*)*
7. High Voltage Tester 0 kV to 9.999 kV 5mViV+2V
DC VOLTAGE 10 kV to <20 kV 20 mV/V TDV 20
20 kV to 35 kV 10 mVIV ADS
>35 kV to 40 kV 20 mvViiv Fluke 80K-
-AC VOLTAGE {0 kV to 9.999 kV} @ 50/60Hz TmViv+3V 40
: {10 kV to 20 kV) @ 50/60 Hz TmVIV+ 30V
{20 kV 10 28 kV) @ 50/60 Hz 50 mviv
Signatories:
1. Mr. Mohd. Fahimy Bin Ahmad Ta’adin . 610322-08-6029

660219-03-5499
721216-01-6029

2. Nir. Mohd. Fikri Bin Mohd Nor
3. Wir. Syahrel Bin Shari
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Page: 32 of 60
FIELD bF CALIBRATION: ELECTRICAL-
- SITE CALIBRATION: CATEGORY |

"SCOPE OF ACCREDITATION:

Calibration and

Instrument Calibrated/ _Measurement Capability

1 kHz to 3 kHz
3kHz o 10 kHz
10 kHz to 20 kHz

08mviv+0.13V
08mMvViV+021V
1.2mvViv+032V

Measurement Range Expressed as an Remarks
_ Parameter Uncertainty (£}*
“ 1. Measuring Instrument t 220 mV Range I uviV+08 v
DC VOLTAGE (0 mV to 220 mV)
' + 2.2V Range £(0 Vto 2.2 V) SuVIV+1.2uV
+i11 V Range £ (0 Vto 11V) gpvivV+4pV
+22VRange (0 Vic22V) 8 uV/V + 8 pv
4220 V Range #(0 V10 220 V) 9 uvivV+0.1mv Generating
% 1100 V Range £ (100 V to 1100 V) 11 pVivV + 0.6 mv using calibrator
: , - - model Fluke
| AC VOLTAGE 2.2 mV to 220 V (See Matrix C) 5700A
{See Matrix C)
1100 V Range
(110 V to 1100 V)
50 Hzto 1 kHz 90 uViV + 4 mV
800.01 V to 1050.00 V T
Generating

using calibrator
mode! Wavetek

+3,2001 Ato +10.5 A
-10.5 A to -3.2001 A

0.55 mA/A + 0.94 mA

9100
DC CURRENT 0 pA to +220 pA 60 pA/A + 0.01 pA
=220 uA to G pA
0 mA to +2.2 mA 60 pA/A + 0.01 pA
22mAt0 O mA Generating
0 mA to +22 mA 60 uA/A + 0.1 pA using calibrator
-22 mA to.0 mA model Fiuke
0 mA to +220 mA 70 pA/A + 1 pA 5700A
-220 mA to 0 mA
0 Ato+1A 95 pA/A + 30 pA
“1tA0QA
+0.32001 Ato +3.2 A
-3.2 A to -0.32001 A 0.6 mA/A + 0.12 mA Generating

using catibrator
model Wavetek

+10.5001 Ato +20 A 9100
-20 A to —10.5001 A 0.55 mA/A + 4.5 mA
+20 A lo 4100 A California
-100 Ato —20 A 0.45 mAJ/A + 20 mA A

SKIM AKREDITAS! MAKMAL MALAYSIA (SAMM)
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SITE CALIBRATION: CATEGORY |
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MS ISO/EC 17025

Page: 33 of 60

E?nstrument Calibrated/

Calibration and

. ' Measurement Capability
M;::::;l:rnt Range Express'e dasan Remarks .
) Uncertainty (+}*
| 1. Measuring Instrument 9 uAto 22 A Generating
AC CURRENT (See Matrix D) (See Matrix D) using calibrator .
. o model Fiuke
. 5700A
£.32001 Ato 3.2 A
10 Hz to 3 kHz 1 mAJA + 0.48 mA
3kHzto 10 kHz 2.5 mA/A + 2.6 mA Generating
8.2001 Alo 10.5 A ~ using calibrator
10 Hz to 3 kHz 2 mAJA + 3 mA model Wavetek
3kHzto 10kHz 5 mA/A + 10 mA 9100
10.5001-A to 20 A
10 Hz to 3 kHz 2 mA/A+6.9mA
3 kHz to 10 kHz 5 mAJ/A + 23 mA
20A {0 100 A _
10 Hzto 1 kHz 2.5 mA/A +0.03 A 4
1kHz to 10 kHz SmA/A+005A CA 3213K
RESISTANCE 10 mQ 0.1 mQIQ
| Fixed Value 100 mQ 0.02 mQ/Q
10 5 uCY0
198 0.11 mQY<QY
100Q 5 ugUQ
19 Q2 31 uQ)Q2
1000 5 uCHQ)
160 Q3 0.02 mQO/Q Fluke 5700A &
1kQ 5 o2 Fluke 742A
1.9kQ 15 uoyHQ Series
10 kQ 5 poyQ
19 kQ 14 4O
100 kQ 5 uQ/Q
190 kQ 15 uCuQ
1 MQ 5 QIO
1.9 MO 24 uQC)
10 MQ 5 nQUQ)
19 MQ 0.05 mOIQ
100 MQ 0.13 mQ/Q .
1GO 5w Taker;leken
10 GQ 0.02 QO

SKIM AKREDITASI MAKMAL MALAYSIA (SAMM}
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FiELD OF CALIBRATION: ELECTRICAL

SITE CALIBRATION: CATEGORY |

SCOPE OF ACCREDITATION:
Matrix C
AC Voltage Measurement
Range i Freguency ]
_ Hz i kHz
2.2mvV 0.22mVto22mV | 0.6+0.005 | 0.24 +0.005 0.12 + 0.005 0.41 + 0.005
- 22 mvV 22mVio 22 mV 0.6+0.006 | 0.24+0.006 0.12 + 0.006 (.41 + 0.006
220 mv 22 mV to 220 mV 0.6 +(.016 0.24+091 ¢ 011 +0.01 0.36 + 0.01
; 22V 0.22Vto 22V 0.8 +0.1 0.18+0.03 | 0.085+0.007 0.14 + 0.02
i 22V 22Vto22V 0.6 + 1 0.18 +0.3 0.085 +0.07 0.14+0.2
220V 22Vio220V 0.6+10 018+ 3 0.08 +1 0.25+4
Frequency
Range MHz
22mV 0.22mVic22mV | 0.85+0.008 | 1.3+0.015 1.8 +0.03 3.6 +0.03
22 mv 22mVto22mV | 095+0.008 | 1.3+0.015 1.8 +0.03 3.6 +0.03
220 mv 22 mV to 220 mV 0.9+0.03 1.1 +0.03 1.8+0.04 36+0.1
2.2V 022Vio 2.2V 0.28 +0.08 0.48 +0.15 1.2+04 24 +1
22V 22Vto22V 0.28+04 06+1.7 14+5 3+9
220V 22Vito 220V - 06+10 1.6+ 110 54+ 110 13 + 220

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

Matrix D
AC Current Measurement
Frequency {kHz)
Range 0.01 to 0.02 | 0.02 to 0.04 0.04 to 1 110 5 5to 10
9 pA to 220 pA 08+003 | 042+0025 | 016+002 | 07+005 18 + 0.1
0.22mAto2.2mA | 08+005 | 042+004 | 0.16+0.04 07+05 18+ 1
2.2 mAto 22 mA 08+05 0.42+ 0.4 0.16 + 0.4 0.7 + 10 1.8 + 0.01
22 mA to 220 mA 08+5 042+4 018 + 4 0.7 + 50 1.8 + 100
022At022A | - : 0.75 + 40 0.85 + 100 10 + 200

The expanded uncertainties given in this table are expressed in mA/A + pA

SKIM AKREDITAS! MAKMAL MALAYSIA (SAMM)
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Calibration and
instrument Calibrated/ ' Measurement Capability
Measurement Parameter Range Expressed as an Remarks
) Unceriainty (£)*
1. Measuring Instrument
CAPACITANCE 20 Hz to 1 MHz -
Fixed Value * - -~ (1, 10-100, 1000) pF, - 1 mF/F HZ;:;’QA .
(0.01, 0.1, 1) uF .
E v <350 Hz
0.5nF to 4.0 nF 3mF/F +15pF
4.0001 nF to 40.0 nF 3'mF/F + 30 pF
40.001 nF to 400.0 nF 3mF/F +0.16 nF
- 400.01nF 10 4.0 puF 4 mF/F +1.6nF
4.0001 uF to 40.0 pF 5mF/F +16 nF -
- 40.001 uF to 400.0 iF -+ 5mF/F+0.16 pF
400.01 pF t0 4.0 mF 5 mF/F + 1.6 pF
4.0001 mF to40.0 mF 10 mF/F + 0.06-mF _
350 Hz to 1.5kHz * - - _ Wavetek 3100
0.5nFto4.0nF -. 6 mF/F +0.03 nF
4.0001 nF to40.0 nF 6 mF/F +0.06 nF ...
40.001 nF to 400.0 nF 6 mF/F +0.32 nF
400.01 nF to 4.0 pF 8 mF/F +3.2nF
4.0001 uF to 40.0 uF 10 mF/F + 32 nF
40.001 pF to 400.0 uF 10 mF/F + 0.32 uF
400.01 uF to 4.0 mF 10 mF/F + 3.2 uF
4.0001 mF to 40.0 mF 20 mF/F + 0.12 mF
INDUCTANCE 100 uH @ 1 kHz 2 5 mH/H
Fixed Value (1,10, 100) mH @ 1 kHz 1 mH/H ANDO RS-100
1H®@ 1 kHz 1 mH/H series
POWER/ ENERGY (DC) 1 KW to 20 kW 0.7 MWW
!
. 01 Wto1 kW 0.22 mW/W Fluke 5520A
(iosvi\-lifg ggﬁzRGtngﬁ)) 10 KW to 20 kW MWW
atFr= 1W to 10 kW 0.9 MW/W
CAiWio1W 1 mW/w

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

- SITE CALIBRATION: CATEGORY i

-SCOPE OF ACCREDITATION:

ZInstrument Calibrated/

““%|-Measurement Parameter

Range

Calibration and
Measurement Capabiiity
Expressed as an

Uncertainty ()"

Remarks

1. Measuring instrument

AMPLITUDE 10 mVp-p to 10 Vp-p 10 mVp-p/ Vp-p + 1 mVp-p | Agilent 33250A
: {1-uHz to 80 MHz, Into 50 Q)
+13 dBm to ~140 dBm 1 dBm-
(100 kHz to 4320 MHz) R&S SMHU
FLATNESS Sine Wave Relative to 1 kHz 0.4 dBm Agilent 33250A
(Auto range On)
TIME 1510 24 Hrs 0.06 psis + 0.021s Agilent33250A
& HP53132A
f
RPM Measuring
Instruments (Non-Contact) 60 to 5999.9 rpm 0.07 rpm In-H
: 6000 to 29999 rpm 7 rpm :n’etﬁgze
30000 1o 59999 rpm 36 rpm ESF ,030‘3
60000 to 99999 rpm 70 rpm '
2. High Voltage Meter 0.5kVto 10 kV 5 mviv
DC VOLTAGE TDV 20 ADS &
_ TOS 5101
AC VOLTAGE (0.5 kV to 10 kV} @ (50/60) Hz & mv1v

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

FREQUENCY 1 uHz to 80 MHz 64 nHz/Hz (Agilent 33250A |._-
. - 100 kHz to 4320 MHz 32 nHz/Hz . &.
. R&S SMHU) &
HP 53132A
{ Time Base Output "4 KHz to 10 MHz 3.6 nHz/Hz HP 53132A



Schedule

Issue date : 12 September 2011
Valid until . 14 September 2014

Calibration.and
--instrument-Calibrated/ |~ Measurement Capability . -
“Measurement-Parameter Range Expressed as an Rema_rk§
o R : Uncertainty ()"
.3..Clamp Meter
DG Current
40 = Turn Coil 3.2001 Afo 32 A 0.06 mA/A + 118 mA
32.001 Ato 105 A 0.55 mA/A + 9.4 mA
105.001 Ato 200 A 0.55 mA/A + 45 mA
1’50 Turn Coll 16.001 A tc 160 A 0.6 MAVA + 5.9 mA
' 160.01 Ao 525.0 A 0.55 mAJA + 47 mA
_ 525.01 Ato 1000.0 A 0.55 mAJA +0.23 A
AC Current
- #7110 =*Turn Coil 3.2001 Ato 320 A ‘ Wavetek 9100
‘ 16 Hz to 100 Hz 2 mA/A + 55 mA clw
100 Hz to 440 Hz 7.8 mA/A + 27 mA Current Coil
32.001 Ato 200.0 A
10 Hz 1o 100 Hz 2.1 mAJ/A + 90 mA
100 Hz to 440 Hz 6.7 mA/A +0.25 A
50 — Turn Coil i 16.001 A to_160.0 A ,
R B 10 Hz to 100 Hz 2 mAJ/A + 28 mA
160.01 A to 1000.0 A -
10 Hz to 100 Hz 2.1 mA/A+045A
4. Insulation Testers (1.0kQ2 0 10.0 kY @ 100V, 0.5 mayQ
T o (10.0kQY to 100.0 k) @ 50.0V, '
(0.1MC2 10 1.0 MO} @ 150.0 V
(1.0M£2 to 10.0MQ) @ 300.0V, 1 mYQ
(10.0MQto 100.0MQ}@500.0V .
(0.16Q2 1o 1.0 GQ) @ 1000.0 V 10 mQ/Q Tinsley 4720
{1.0G<2 to 10.0G0) @ 5000.0V 50 mQyQ
{10.0GC to 100.0G) @ 0.1 QU
5000.0v
(100.0GQ to 600.0G0O) @ 50 m{yQ
5000.0V

NO : SAMM 088

-FIELD OF CALIBRATION: - ELECTRICAL

SITE CALIBRATION: CATEGORY |

SCOPE OF ACCREDITATION:
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FIELD OF CALIBRATION: -ELECTRICAL

.SITE'CALIBRATION: CATEGORY |

-SCOPE OF ACCREDITATION:

I(;!S:Lunl%rc‘lf‘ Calibration and Measurement
M alibrate nt Range Capabitity Expressed as an Remarks
— o Nleasureme S e - Uncertainty {¥)* ’
Parameter
&. Oscilloscope
Vertical Deflection OV to = 6.6 V (50 O Load) 2.5 mV/V+ 0.04 mV
DC Signal OV to 2 130 V (1 MO Load) 0.5 mv/V +0.04 mV
“Vertiral Deflection ,
: w i + - Vp-p- 2.5 mVp-p/Vp-p + 0.04 mVp- '
.Square Wave Signal +1mVp-ptox66Vpp mvp-p/Vp-p mvp-p Fluke 5500A
{50 Q2 Load) SCE00
= 1 mVp-p to £ 130 Vp-p 1 mVp-p/Vp-p + 0.04 mVp-p
{1 MQ Load)
Horizontal Deflection ' : -
Time Markers 2 ns/div to 20 ms/div 2.5 us/s
(50 & L.oad) 50 ms/div to 5 s/div {25+(Quiput x 1000)} us/s
Bandwidth Amplitude 50 kHz to 600 MHz 0.03 Vp-p Fluke 5500A
‘ 600 MiHz to 4320 MHz 0.26 Vp-p SC600 &
R&H SMHU
Bandwidth Frequency 50 kHz to 600 MHz 2.5 uHz/Hz Fluke 5500A
5C600
600 MHz to 4320 MHz 32 nHz/Hz R&H SMHU
o . &HP53132A
Risetime <300 ps +0ns/-0.1ns Fluke 5500A
SC600

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

‘SITE CALIBRATION: CATEGORY |

:SCOPE OF ACCREDITATION:

"[tInstrunient Calibrated/
- | -‘Measurement Parameter

Réﬁge

Calibration and
Measurement Capability
Expressed as an
- Uncertainty ()

Remarks

-6. Sourcing/ Generating

1 Hzto 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 1 MHz

1 MHz to 4 MHz
4 MHz to 8 MHz

- Instrument + 100 mV Rafge 5 uVAV + 0.3 uV
-DC VOLTAGE £ {100 uV to 120 mV)
’ s 1 V Range 4 VNV + 0.3 uV
{100 mV 0 1.2V)
+ 10 V Range 4 uVIV +0.5uVv
+(1Vto12V)
- 100 V Range 6 uV/V +0.03 mV
.2 {10V1i0120V)
+1000 V Range 6 ViV + 0.1 mV
(100 V to 1050 V)
AC VOLTAGE 10 mV Range (1 mV 1o 12 mV)

0.3 mV/IV +3 uVv
0.2 mVAV + 1.1 pV
0.3 mVAV + 1.1 pv

1T mMVIV+ 1.1 pv

5mviV+ 1.1V

12 mV/V + 5 pv

0.07 VNV + 7V

, 0.2VIV+8pVv
100 mV range (10 mV fo 120
my)
1 Hz o 40 Hz 0.07 mVIV + 4 uv

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

0.07 mV/V + 2 pV
0.14 mV/V + 2 uV
03mMVYV + 20V

0.8 mv/iv + 2V
3mViv +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
0.15viv+01mV

HP 3458A Opt
002

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

~-SITE CALIBRATIONZCATEGORY |

~SCOPE OF ACCREDITATION:

Page: 40 of 60

~ ‘Instrument-Calibrated/

o “Measurement Parameter

‘Range

-~Calibration and

Expressed as an
Uncertainty (£)*

Measurement Capability -

Remarks

:B. Souicing/ Generating
" Instrumert
‘AC VOLTAGE {Centinue)

1V Range (0.1 Vic 1.2
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 io 4 MHz
-4 MHz to 8 MHz

& MHz to 10 MHz

10 V Range (1 Vto 12 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 MH=z

1 MHz to 2 MHz

2 MHz to 4 MHz

4 MHz to & MHz
8 MHz to 10 MHz

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

0.07 mvV/V + 0.04 mV
007 mVivV +0.02mV
0.14 mV/vV + 0,02 mv
0.3 mV/vV +0.02 mVv
0.8 mV/vV +0.02. mV
Imviv+ 0.1 mv
001 VNV+01mV
15 mVivV +0.1 mv
0.04 VIV +07mV
S 0.04 VIV 0.8 mV
015VIV+imVy

0.07 mVIV+04mV
0.07 mviV+0.2mV
C14mViv+ 02 mv
03mviv+0.2mVv
08 mvivV+0.2mV
3mvVviv+1imVv
0.01 VIV +1mV
15 mViiv + 17 mv
0.04 VIV + 7T mV
0.04 VIV +8mV
015 VIV+0.01V

02mviv+4mVv
C.2ZmVIV+2ZmV
0.2mVivV+2mv
0.35mvVivV +2my
1.2mVIV +2mV
4mViiv+001V
15mviiv+001V

HP 3458A Opt
062

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




NOC : SAMM 088 .

Schedule

““FIELD OF CALIBRATION:. . ELECTRICAL

-SITE CALIBRATIO’N: CATEGORY'!

tssue date : 12 September 2041

Valid until : 14 September 2014_ _ &%
MS ISO/IEC 17025

PR

FsmanD

LAY

Page: 41 of GO

[y .
,-.:—Z"\.

'SCOPE OF ACCREDITATION:
‘ Catibration and -
| . Instrurent Calibrated/ , — Measurement-Gapability
" "M@asurement:Parameter Range ... Expressed as an Remarks
) . . - - Uncertainty (£)*
| 8. Sourcing/-Generating
1.ingtrument ,
+ AC VOLTAGE (continue) 1000 V Range (100 V10 700 V)
iHzto 40 Hz 0.4 mViV + Q04 V
40 Hz fo 1 kHz 04mviV+002V
1 kHMzto 20 kHz - S 0BmVV 002V
20 kHz to 50 kHz 12mvivV+002V
- 50 kHz to 100 kHz - 3mVANV 4002V
DC CURRENT 1 nA te +100 nA 30 puA/A + 0.04 nA
. -108 nA to =i nA - 30 uA/A + 0.04 nA
100 nA to +1 LA 20 pA/A + 0.04 nA HP 3458A
-1 pA to ~100 nA 20 pA/A + 0.04 nA Opt 002
1 pA to +10 uA 20 uAJA + 0.1 nA
-10 pA to -1 pA 20 uA/A + 0.1 nA
10 pA to +100 pA 20 uA/A + 0.8 nA
-100 pA to -10 pA 20 nA/A + 0.8 nA
100 pA to +1 mA 20 pA/A + 5 nA
-1 mA to —100 pA 20 pA/A + 5 nA
1 mA to +10 mA 20 pA/A + 0.05 pa
=10 mAto -1 mA 20 pAJA + 0.05 uA
10 mA to +100 mA 35 LA/A + 0.5 pA
~100 mA to -10 mA 35 pAIA + 0.5 pA
100 mAto +1 A .11 mA/A + 0.01 mA HP 3458A
-1 A to —100 mA 0.11 mA/A + 0.01 mA Opt 002
+1Ato +10 A 5.4 mA HP 3458A
-10At0 -1 A 51 mA & Guildline
. 9211A.
+10 Ato +100 A 0.05 A HP 3458A
-100Ato-10 A 0.05 A & Guitdline
) 9211A.
+100 A to +1000 A 15 mAJA + 2A .
15 mMAJA - 24 Kyoritsu 2003

-1000 Ato—100 A

SKIM AKREDITAST MAKMAL MALAYSIA (SAMM)

LABORATORY ACCREDITATION SCHEME OF MALAYSIA



NO : SAMM 088

SCOPE OF ACCREDITATION:.

Schedule

FIELD OF CALIBRATION: ELECTRICAL

.SITE CALIBRATION: CATEGORY |

Issue date : 12 September‘2ﬂ1 T
Valid until : 14 September 2014

MS ISO/IEC 17025

Page: 42 of 60

». Instrument-Calibrated/

.| -Measurement Parameter

-Range

Calibration.and- - - -

Mieasurement-Capability
- - Expressed-as an
Uncertainty {£)*

Remarks

6. Sb_ljr'éih'gﬁ'éenerating

| Instrument

“AC CURRENT -

S uA 10 500uA -
10 Hz to 20 Hz
20 Hz t0' 45 Hz
45 Hz to 100 Hz

100 Hz to 5 kHz

0.05 mAto 1 mA
10 Hz to 20 Hz
20 Hzio 45 Mz
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 Mz
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

i 4 mAJA +0.03 pA
1.5 MA/A + 0.03 uA

0.6 mA/A +0.03 pA
0.6 mA/A + 0.03 pA

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

4 mA/A + 0.4 pA
55mAA+15pA

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

HP 3458A
Opt 002

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




- Schedule
Issue date ; 12 September 2011
Valid unti! : 14 September 2014 -

NO : SANiM 088

FIELD OF CALIBRATION: ELECTRICAL ~ -

SITE CALIBRATION:.CATEGORY |’

Page: 43 of 60

SCOPE OF ACCREDITATION:
T L Calibration and -
~Instrument Calibrated/ .- Measurement_Capabilit
Trrenl CMeasurement Parameter - Range . Expressed aspan y Remarks
-~ Uncertainty (&)*
""""" '6..Sourcing/ Generating ) T
Instrument
AC CURRENT (continue) 5 mA to 100 mA
1 - 10 Hzto 20 Hz 4 mAJA +0.02 mA
20 Hz to 45 Hz 1.5 mA/A +0.02 mA
45 Hz to 100 Mz 0.6 mA/A +0.02 mA
100 Hz to 5 kHz 0.3 mA/A +0.02 mA
o 5 kHz to 20 kHz 0.6 mA/A + 0.02 mA
20 kHz to 50 kHz 4 mAJA + 0.04 mA HP 3458A
- 50 kHz to 100 kHz 5.5 mA/A + 015 mA Opt 002
"0.05A101 A
10 Hzto 20 Hz 4 mA/A + 0.2 mA
20Hz to 45 Hz 1.6 mA/A + 0.2 mA
45 Hz to 100 Hz 0.8 mAJA + 0.2 mA
100 Hz to 5 kiHz 1 mAA + 0.2 mA
5 kHz to 20 kHz 3mA/A+0.2mA
20 kHz to 50 kHz 10 mA/A + 0.4 mA . .
1 Ato50A HP 3458A &
50 Hz/ 60 Hz 0.5 mA/A Zenith
HO07098.
50 A to 1000 A
-50 Hz/ 60 Hz 15 mAA+2A .
40 Hz to 1 kHz 003 AA+4A Kyoritsu 2003
RESISTANCE 0Qto100 15 uQ/1 + 0.05 mQ
10 010 100 O 12 nQ/Q + 0.05 mQ
0.1kQto 1k 10 pY/Q2 + 0.05 mQ2
1 kQto 10 k2 10 uQ/Y + 5mQ
10 kO to 100 kO 10 QIO + 0.05 O ng?%sogp\
0.1 MQ to 1 MQ 15uiN+2Q
1 MQ to 10 MG 50 puy + 0.1 k©
10 M¢2 to 100 MQ2 0.5 mOO + 1 kG2
100 MO to 1 GQ 5mUQ + 0.01 MQ

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

Hr



NO : SANM 088

" . Schedule

*FIELD OF CALIBRATION: :ELECTIRICAL

. S{TE CALIBRATION: CATEGORY |

. 'SCOPE OF ACCREDITATION:

Issue date : 12 September 2011
Valid until : 14 September 2014

Page: 44 of 60

. Calibration and l

26000 to 29999 rpm

<. Instrument-Calibrated/- _ - Measurement Capability
“[aMeasurement Parameter Range _Expressed-as an Remarks
, Uncertainty (£)*
6. Sourcing/ Generating ..
Instrument
CAPACITANCE 1pFlo1mF @ )
(10 Mz to 1 MMz) 0.5 mF/F HP 4284A
i INDUCTANCE JuHio 16 H.@ 0.5 mH/MH
: (10 Hz to 1 MHz)
- - |'FREQUENCY 1 Hz to 5 GHz 3.6 nHz/Hz HP 53132A~ |
RPM generating o
instruments 10 10 28.959 rpm C.014 rpm
(Non-Contact) 30 to 59.999 rpm " 0.036 rpm -
.60 to 99.999 rpm 0.07 rpm
100 to 299.99 rpm 0.14 rpm
- 300 to 599.99 rpm 0.37 rpm
600 to 999.99 rpm 0.7 rpm
1000 to 2889.9 rpm 1.4 rpm
3000 to 5999.9 rpm 3.6 rpm
6000 to 2999.9 rpm 7 rpm
10000 to 28999 rpm 14 rpm
30000 to 59999 rpm 3€ rpm
60000 to 99989 rpm 70 rpm In-House
RPM generating - Egg}ggSB
instrumenis 20 to 29.9899 rpm’ 0.011 rpm
(Contact Measurement} 30 to 59.999 rpm 0.016 rpm
60 to 99.999 rpm 0.029 rpm
100 to 299.99 rpm 0.07 rpm
300 to 599.99 rpm 0.16 rpm
- 600 to 999.99 rpm G.29 rpm
1000 to 2899.9 rpm 0.7 rpm
3000 to 5898.9 rpm 1.6 rpm
6000 to 9999.9 rpm 2.8rpm
10000 to 12999 rpm 7 rpm
13000 to 25899 rpm & rpm
14 rpm

SKIM AKREDITAS! MAKMAL MALAYSIA (SAMM)
_LABORATORY ACCREDITATION SCHEME OF MALAYSIA



Schedule

Issue date : 12 September 2011
Valid until : 14 September 2014

MS IS 025
NO : SAMM 088

Page: 45 of 60

g e A

-~ FIELD OF CALIBRATION: ELECTRICAL

*SITE CALIBRATION: CATEGORY |

~ :8COPE OF ACCREDITATION:

=

e S ~=  Calibration and
.—f-‘;:;_Instﬁ}r'nérif‘Calibr'at'éHi Range Mfié‘gh'rement -Capability Remarks
e A Measurement Parameter | . . Expressed as.aan.. . | . .
e ‘Uncertainty ()"
=157, High Voltage Tester
DC VOLTAGE D kV o 9.999 kV EmviV+2V
R 10 KV to <20 KV 20 mV/V I
20 kV to 35KV _ 10 mV/V
=35 kVto 40 kV - 20 mviv
TDV 20 ADS
R T Fluke 80K-40
T ... [:AC VOLTAGE (0kV to 9.999kV) @ 50/60Hz | TmVIV+3V '
' ' (10 kV to 20 kV) @ 50/80 Hz TmV/V+30V
T (20 kV to 28 kV) @ 50/60 Hz , 50 mV/V

Signatories: N . : T
1: Mr. Mohd. Fahimy Bin Ahmad Ta’adin 610322-08-6029

2. Mr. Mohd. Fikri Bin Mohd Nor 660219-03-5499
3. iir. Syahrel Bin Shari 721216-01-6029

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




NO : SAMM 088...

P e T

Schedule

FIELD OF CALIBRATION: TEMPERATURE

.SCOPE OF ACCREDITAT!ON

Issue date : 12 September 2011
Valid until :

14 September 2014

MS IS0/ EC 17025

Page: 46 of 60

MALAYSI!

- : Calibration and
~sInstrument Calibrated/ e Measurement Capability
. Measurement Parameter Range Expressed as an Remarks
s in = ~dneertainty () -
SRl L quurd In-gfass ___‘,, 0°Cto200°C ' . 2o Comparison
; Thefmométer - method
~- . (Partial Immersion) T T T e - Using
) ' (PRT 100)
- J
Slgnatory =
Mr. Mohd Dali Bin Silam.. 580306-01-5541

N Y

SKIM AKREDITAS! MAKMAL MALAYSIA (SAMM}
LABORATORY ACCREDITATION SCHEME OF MALAYSIA

e




" Schedule
. lssue date : 12 September.2011
- Vaiid until : 14 September 2014

MS ISOAEC 17

NO . SAMM088 N ' -

[ : Page: 47 of 60

" "FIELD OF CALIBRATION: TEMPERATURE -

. .SCOPE OF ACCREDITATION: .

i 1 i Calibration and B
- |~ Instrument Calibrated/ . -
- emmilt  Measurerient "~ Range. , Meazurement Capability- | . o ks
- T paramieter . xpressgd as an- --
. . . Uncertainty (£)* ..
o Liquid-in-glass “-80°Cto0°C | 005°C " [Comparison ‘
- ooenyive-thermometer "~ 0°Cto- 80 °C 0.03 °C method using - |- --*F=m
et - (Totallmmersion) 80°C to 250 °C 0.05 °C {PRT ,Pt100)
- eme e T 250 °C to 500 °C : - 040 °C
Piatinum -80°C to 250 °C 0.05 °C Comparison
: Resistance 250°C 600 °C” T g1 method using
Thermometsr 600°C to 950 °C 0.5 °C SPRT & PRT
Thermocoupie -80°C to 250 °C 05 °C Comparison
250°C {o 250 °C 0.6 °C method using
Platinum
resistance
thermometer
- - . ' : (PRT,Pt100 )and
Standard
Thermocouple
Type R
Psychrometer 0°C to 50 °C 0.5 °C Comparison
Thermohygrograph 35 % to 95 % RH 3.0 % RH Method Using
Thermohygrometer Wet and Dry bulb
base on BS
1339-1 2002
Comparison
Temperature switch -50 *Cto 10°C 1°C method Using
10 °C to 106 °C 2°C (PRT ,Pt 100 and
100 °C to 600°C 3°C Thermocouple
Type R
Mechanicai -80 °C 1o 50°C 0.1 °C Comparison
thermometer 50 °C to 600 °C 1.5 °C method Using
(PRT ,Pt 100 and
Thermocouple
Type R
Temperature -60°C to 200°C 0.8 °C AS 2853-1986
Controlled 200 °C to 400 °C 1.2 °C
Enclosure

SKIM AKREDITASI MAKMAL MALAYSIA (SAMM)

LABORATORY ACCREDITATION SCHEME OF MALAYSIA




" -Schedule .
Issue date : 12 September-2011
Valid until : 14 September.2014

MS ISO/IEC 17025

NO : SAMM 088 __

Page: 48 of 60

~FIELD OF CALIBRATION: TEMPERATURE ~

"SCOPE OF ACCREDITATION:

U Calibration .and
-+ Instrument Calibrated/ Measurement Capabiiity . :
-Measurement Parameter Range Expressed as an Remarks —- e
: o Uncertainty (£)* ) ' ) ) :
= Temperature Calibrator - 30 °C to 400 °C 01 °C EA-10 /13 (EAL -
7 {Dry block) - 400 °C to 950 °C 1.2 °C : “'Guideline
1. - - . for calibration of Dry
block Calibrator) o
Temperature Indicating
Instrurments N o
K - type C-200°Cto0C 0.4 °C -
B 0D°Cto 1300°C - . 0.4°C
T ) -type ©.200°Ct00°C 0.3°C
‘ 0°C to 1100 °C 0.3°C
T - type -200°Cto0°C 0.5 °C I N
e 0°C ‘1o 400 °C 0.4 °C Calibration by
‘ -Electrical simulation
: 1sing Temperature
E - type - 200 °C to 0 °C 0.4 °C using ;
0°C to 900 °C . 0.3 °C Pressure Callbrf:-:tor
and Documenting
R —type 0°C to 1000 °C 13 o0 Process Calibrator
1000 °C to 1700 °C . 11 °C
5 - type : -50°C to 1000 °C - 1.3 °C
't 1000 °C to 1700 °C 1.2 °C
Pt106 | -200°C to0 °C 0.2 °C
‘ G°Cto 800°C . 0.5°C
Signatories:
1. M. Mohd Dali Bin Siiam 580306-01-5541
2. Mr. Abdul Jalil Baharudin 581113-10-55
- 3. Nr. Zulkifli Ahmad 701129-08-5183

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



Schedule

: o issue date : 12 September2011-
S - S Valid untii : 14 September 2014

MS ISO/IEC 17025

NO : SAMNI 088

Page: 42 of 60

~FIELD OF CALIBRATION: ._TEMPERATURE

SITE CALIBRATION: CATEGORY |
““SCOPE OF ACCREDITATION:

o e o Calibration and
i PP _ _ Measurement....| .. . :
[zuInstrument Calibrated/ Range - Capability Remarks
:vMeasurement Parameter | . : : :
Expressed as an
- Uncertainty ()" - -
* Humidity Chamber . 20%t095 % RH ... . 20%of RH . AS 2853-1986
' o | BS338-1 :2002 .
Temperatire Controlled |~ -60°C to 200 °C 0.8 °C |
Enclosure ' " 200°C to 400 °C : 1.2 *C AS 2853 -1986 |7 ¢
- 400 °C to 950 °C - 2 °C
- . fl;emperature Indicating
‘Instruments
K - type -200°Cto 0°C 04 °C
e - 0 °Cto 1300 °C : 0.4°C
R J - type -200°Cto 0°C 0.3°C
: : : 0°C to 1100 °C - 0.3°C
T -lype ' - 200 °C to 0 °C 0.5 °C _
0°C to 400 °C 0.4 °C Calibration by
Electrical simulation
} : 500 o o o using Temperature
E - type Ozf’g t; é%g og gg cg Pressure Calibrator
) and Documenting
R ~ type 0°C to 1000 °C 13 °C Process Calibrator
1000 °C to 1700 °C 1.1 ¢C
"""""" N S - type -50°C to 1000 °C 1.3 °C
1000 °C to 1700 °C 1.2 °C
Pt 100 -200°C t00°C 0.2 °C
0 °Ctoc 800°C 0.5°C
Signatories:
1. ‘Mir. Mohd Daii Bin Silam 580306-01-5541
Mr. Abdul Jalil Baharudin 521113-10-55
Nir. Zulkifii Ahmad - 701129-08-5183

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




B - Schedule
S S B Issue date : 12 September 2011
R - valid untii : 14 September 2014

- NO : SAMM 088
Page: 50 of 60

<¥FIELD OF CALIBRATION: DIMENSIONAL ™"

~.SCOPE OF ACCREDITATION: _.

o O : ~ Calibration and
« Instrument Calibrated/ _ Measurement Capability '
* Measurement Parameteér Range " Expressedasan | Remarks
- 7 Uncertainty (3)*
Gauge Block’ 0.5mm to 100 mm . (0.1+1.0L) pm | Tesa UPD N
o 100 mm to 250 mm ~Linm
T -Gauge Biock -
(imperiai units) . 1T 005 inchto 4 inch (0.604 + 1.0 L) pinch Combination Angle R
S - - Lininch Block
Bevel Protractor 0 to 360 degrees !
e T =" "Graduation 5 min. & minute Uni. Measuring M/c -
- Graduation 1 deg. 1 degree
... 8Snap Gauge / Caliper - Up to 200 mm 5 um Uni. Measuring M/c
Gauge.
- Micrometer 0.001 mm.to 100 mm 2 pm Gauge Block
Caliper o 0.01 mm to 300 mm 7 um
0.01 mm,to 600 mm- - |. 9 ym Caliper Checker
0.01 mm to 1000 mm 12 um -
- - - Height Gauge | 0.01mm to 600 mm 10 ym Caliper Checker
Caliper Checker 20 mm to 300 mm 3 pm Long Gauge
301 mm tc 600 mm 6 um
Calibration Tester O mmto 25 mm 2 um Sylvac Probe /Gauge
Block
Dial / Digital Test 0.001 mm to 100 mm 2 um Optimar 100
Indicator
Dial / Digital Gauge 0.001 mm to 100 mm 2 um Optimar 100
Dial / Digitai Thickness 0.001 mm to 50 mm 5 um Gauge Block
Gauge -
Depth Micro-Checker Omm to 300 mm 6 um Gauge Block / Pre.
Height Gauge

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




NO : SAMM 088 ..

Schedule

:.t‘FlELD'OF'CAEIBRATION:—,'DiMENSiBNAL

5SCOPE OF ACCREDITATION:.-.

issue date : 12 September-2011 Ay
Valid until : 14 September 2014 = “SSEETS

MS ISO/IEC 17025

Page: 51 of 60

.
+

iristrument Calibrated/

. Measurement Parameter

Range

~Calibration and |
| Measurement.Capability

Expressed ds an
Uncertainty (£}*

Remarks

fr

- -tgéeléﬁ Gauge

Glass Scale

Grind Gauge/Fine Gauge

Height master

- Ruler

Muzchecker~ - -

Precision Meight Gauge

Straight Edge

Tape

Thickness Foil

Setting/Standard Rod

-Ptain Pin or Plug Gauge

(Diameter Only)

0.005 mm to 2.0 mm

—~ - —upto 200 mm
200 mm to 300 mm

0.001 min 0 0.15 mm

0.1mm to 2000 mm
0.1 mm o 2000 um
0.001 mm to 600 mm

" 0 mm to 600 mm

Upto to10m
Upto t0c20m
Upto toc30m
Upto te 50m
Upto o100 m

0.001 mm to 2.0 mm

up to 100 mm
101 mm to 200 mm
201 mro to 300 mm
301 mm to 400 mm
401 mm to 500 mm
501 mm to 600 mm

0.1 mm to 50 mm

6.001 me to 600 mm . |

3 um

3.8 ym
5.6 ym

2 um

6 umi

0.1mm
2 um
4 um

1.5 um

0.5mm
0.7 mm
0.9 mm
1.3 mm
2.2mm

3 um

0.8 ym
1.6.um
2.4 um
3.2 ym
4.0 pm
4.8 ym

0.5 pm

Sylvac Probe

Uni. Measuring M/c

1" Sylvac Probe

Pre. Height Gauge /
Gauge Block

Length Comparalor
Gauge Block |
(Gauge Block

Sylvac Probe / Straight
edge

Length Comparator

Sylvac Probe

Universal Length
Machine and Gauge
Biock

Universal Length
Machine

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




" NG : SAMM 088

.

. . Schedule - .

- -“FIELD OF CALIBRATION: .DIMENSIONAL _

~'SCOPE OF.ACCREDITATION:

issué date : 12 Septem

Valid until : 14 September 2014

ber2011

MS ISO/NEC 170

Page: 52 of 60

. 2.

< instrument-Calibrated/

-1 Measurement Capability

T -(“;;alribr;a'tion-and

Nir. Abdul Jalil Baharudin

3 Mr. Mohd Hashim Effandi

FIELD OF CALIBRATION: DIMENSIONAL

SITE CALIBRATION: CATEGORY |

SCOPE OF ACCREDITATION:

591113-10-5595
671201-01-5405

" |- Measurement Parameter Range. Expressed.as an Remarks
: Uncertainty {(%)*
- -- Plain Ring Gauge Up to 50 mm 0.5 um Universal Length
-(Diameter Only) 50 mm to 75 mm 0.7 ym Machine and Gauge
75 mm to 100 mm 0.9 um Biock
100 mm to 150 mm 1.2 pm
150 mm to 200 mm 1.7 gm
-Signatories:
- 1. - Ms. Hasnah Bt Hassan 630418-02-5624

Instrument Calibrated/

Calibration and
Measurement Capability

Wieasurement Parameter Range - Expressed as an Remarks
7 _ Uncertainty (+)* .
Profite Projector 1 mm to 200 mm 5pum
(X or Y axis only)
201 mm to 300 mm 7 um Glass Scale
Surface _TablelPtate 2500 mm x 1600 mm 5um Levelnic / Plankator
Signatories:
1. . Ms. Hasnah Bt Hassan 636416-02-5624

2. Nir. Abdul Jalit Baharudin
3. " Mr. Mohd Hashim Effandi

561413-10-5595
671201-01-5405

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




- Schedule-- . .
Issue-date : 12 September 2011
Valid until : 14 September 2014 =2,
: MS ISO/NEC 17025
" NO : SAMM 088
Page: 53 of 60
FIELD OF.CALIBRATION:. MASS
.SCOPE OF ACCREDITATION:
‘ Cezlibration and
~ Instrument-Galibrated/ Mieasurement Capability
- Measurement-Parameter Range Expressed as an Uncertainty Remarks
S
7T 7 Standard Weights 1 mg 0.002 mg
Class E2 , F1, F2, M1, M2 21mg 0.002 mg - —
i & M3 -5mg 0.002 mg
10 mg 0.002 mg
20mg 0.003mg
50 mg 0.004 mg
100 mg 0.005 mg
200 mg 0.006 mg
500 mg 0.008 mg
o 19 © 000 mg OIML R111
2¢ 0.012 mg Comparison
5¢g 0.016 mg using ABBA
. - 10g 0.020 mg Weighing scale-
2049 0.025 mg
- 50 g 0.03mg
100g- 0.05mg
200 ¢ 0.10 mg
500 g 0.23mg
1 kg 0.5mg
i 2kg 1.0 mg
. ! 5 kg 3.0mg
~Standard Weighis 1 10 kg 15 mg
Class F1, F2, M1, M2 & M3 | 20 kg 36 mg
50 kg 75 mg ,
Weight Blocks 1 mgto 100 ¢ 6 mg
s e 100 gto 1 kg 2mg CBas_ed on
omparison
1kgto 10 kg 20 mg Method
10 kg to 30 kg 40 mg OIML R111
30 kg to 60 kg 90 mg Reference E2
-— 1 Spring /Hanging Scale 1gto5kg 16 g -
5 kg to 20 kg 31g
.20 kg to 50 kg 62 g
50 kg to 100 kg 124 g
“Signatories:
1. Mr. Abdu! Jalil Baharudin 581113-10-5595

2. Nir. Mohammad Najib Kamaruddin 740507-08-5239

SKIM AKREDITASI MAKMAL MALAYSIA (SAMM)
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Schedule

Issue date : 12 September-2011
Vatid until : 14 September_2014 “ <l
MS ISO/IEC 17025

NO : SAMM 088

. o Page: 54 of 60
* -FIELD. OF CALIBRATION: MASS
+<SITE CALIBRATION: CATEGORY |
' :SCOPE OF ACCREDITATION: o

Lot eamwt e . o
h -

e LT LT T Calibration and
-Instrument Catibrated/ Measurement Capability
~Measurement Parameter Range Expressed as an Uncertainty Remarks
E3
Anaiytical Balance 0.01mg o509 0.05mg Reference E2
' 0.01mg t0100¢ 0.08 mg
C.1mg to 200 ¢ 015 mg
., Balance ! Scale 0.001g to 1000 g 0.001 g Reference F1
. (Triple Beam, Single 0.01g 102000 g 001g
— ~ Beam Spring, Top Pan, 0.01 g to 5000 ¢ 001¢g
- Mechanical & Eiectronic) 0.19 to 10000 g 0.06g
0.1 g to 20 kg 01¢g
0.001 kg to 50 kg 1¢g
0.001 kg to 100 kg 79 Reference M2
0.001 kg to 200 kg 10 g
0.01 kg to500 kg 20 g
Electrical and Mechanical 0.01 kg to 1000 kg 60 g Reference M2
Platform Balance C :
G.1 kg to 2000 kg 130 g

-Signatories:

1. Mr. Abdul Jalil Baharudin
2. Mr. Mohammad Najib Kamaruddin

591113-10-5595
740507-08-523¢2

SKIM AKREDITAST MAKMAL MALAYSIA (SAMM)
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Measurement Parameter

Expressed as an Uncertainty

Schedule
Issue date : 12 September 2011
Valid until : 14 September 2014 il A
. MS ISO/EC 17025
NO : SAMM 088
Page: 56 of 60
‘FIELD'OF"CKEIBR’ATEON: FORCE
SITE CALIBRATION: CATEGORY |
" _SCOPE OF ACCREDITATION: -
) " Calibration and

- - Instrument Calibrated/ Range - Wieasurement Capability Remarks

{(£)
Universal Testing Machine B85S EN 1SO 7500-
/ 1:1999(E)
Comipression mode 0 kgfto 100'kgf 0.01 kgf LC 100 kgf
| {tension mode up to 101 kgf to 500 kgf 0.1 kgf LC 500 kgf
5000kgf) 501 kgf to 1000 kgf 0.6 kaf LC 1000 kgf
. : 1001 kgt to 5000 kgt 2 kgf LC 5000 kgf
5001 kgf to 10000 kgf 20 kgf LC 10000 kof
10001 kgf io 60000 kgf 60 kgf LC 60000 kgf
60001 kgf to 200000 kgf 400 kgf LC 200000 kgf

Charpy / 1zod Impact
Tester

1 Joule to 300 Joules

1 % of reading

BS 131-7 : 1998

Note: LC (Load Cell)

- Signatories:
1. Mr. Abdu! Jalil Baharudin
2. Nr. Noor Azam ismail

5911
13-10-5595
730629-14-5579

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




NO : SAMM 088

R

Schedule

FIELD OF CALIBRATION: PRESSURE

'~ SCOPE OF ACCREDITATION:

2.

Issue’date : 12 September 2011
Vatlid until : 14 September 2014

Page: 57 of 60

A &L,

Instrument Calibrated/
-Measyrement Parameter

Range

-Calibration and

Measurement Capability |

Expressed as an
Uncertainty ()"

Remarks

[

| Pressure measuring device

(Gas redium)

Pressure measuring device
{Qil medium}

Vacuum gauge

Low Pressure Measuring
Devices

Mercury Marometer
Water Manometer

Deadweight Tester

1 psi to 100 psi
101 psito 1600 psi

10 psite 800 psi

16 0001 psi fo 40000 psi
Ambient to 67 cm Hg

0 psi to 1500 mm Hg
0 psi to 1500 mm HO

10 psi to 40 000 psi

8071 psito 16000 psi

0.01 % of pressure
0.0% % of pressure

(.04 % of pressure
0.01 % of pressure

0.02 % of pressure

0.1 % of pressure

2 mm Hg
3mm HXO

0.02% of pressure

Compariscn
Dead Weight Tester
based on BS EN
837-1, 837-2, 837-3
ADWT
ADWT

DWT
DWT

Based on

BS EN 837-1
BS EN 837-2
BS EN 837-3

Mercury Manometer |

Reference Pressure
Balance

Cross float method
OIML R110 1994(E)
NCSL RISP-4 2000
EAL G26/EA-4M17.
JULY 1997

Pressure Balance

Note : ADWT {Air Dead Weight Tester)
DWT (Dead Weight Tester)

Signatoriés:

1. Nir. Abduif Jalil Baharudin

Mr. Noor Azam Ismail

591113-10-5595
730629-14-5578

SKIM AKREDITASI MAKMAL MALAYSIA (SAMM)
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MS ISOMEC 17025

NO : SAMM 088

Page: 58 of 60
FIELD OF CALIBRATION: PRESSURE
SITE CALIBRATION: CATEGORY |

SCOPE OF ACCREDITATION:

Calibration and
instrurhent Calibrated/ Measurement Capabifity
Measurement Parameter Range Expressed as an Remarks
Uncertainty (+)*
Pressure measuring device
(Qil medium) 0 psi to 500 psi 0.7 % of pressure BS EN 837-1
0 psi to 1000 psi 0.7 % of pressure BS EN 837-2
0 psi to 3000 psi 0.6 % of pressure BS EN 837-3
0 psi to 4500 psi ¢4 % of pressure
. 0 psito 7500 psi 0.4 % of pressure Pressure Balance
0 psito 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
Pressure
Vacuum Measuring Ambient to -70 cm Hg 1.0 % of pressure Calibrator
Devices :
) Pressure
Pressure Gauge : 0 bar to 20 bar 0.5 % of pressure Calibrator
Signatdries:
1. Mr. Abdul Jalit Baharudin 591113-10-5525
2. Mr. Noor Azam Ismail 73062%-14-5579
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NO : SANMM 088

Schedule

FIELD OF CALIBRATION: VOLUMETRIC

SCOPE OF ACCREDITATION:

issue date : 12 September 2071
Valid until : 14 September 2014

Page: 59 o 60

"Instrument Calibrated/

Calibration and
Meéasurement Capability

Measurement Parameter Range Expressed as an Remarks
‘ Uncertainty (£)*
Cal .Procedure No
Bulb Pipette 1mlto 5mi 0.008 m| TCP 0002 REV2.0
' 5 mito 100 ml 0.03 ml Ref: ISO 4748
Graduated Pipette 1mito 5mi 0.008 mt Cal .Procedure No
5 mito 100 m! 0.03mi¢ TCP 0002 REV2.0
Ref, ISC 4748
Measuring Cylinder 5mlto 100 mi 0.05 ml Cal .Procedure No
{5m{to 2000m!} 100 ml to 500 m¢ 0.5 mi TCP 0001 REV2.0
500 mi to 1000 mi 2.0 mi Ref: 1SO 4748
1000 ml to 2000 mi 3.0 ml
: Cal .Procedure No
Burette 1 mi to 50 mi 0.05 mi TCP 0003 REV2.0
Ref. 1SO 4748
Beaker & Flasks 5 mlto 100 ml 1.0mi Cal .Procedure No
{5m! to 2000ml} 100 mi to 1000 mi 3.0ml TCP 0004 REV2.0
1000 m! to 2000 mi 5.0 mi

Ref: 180 4748

Signatory:

1. Mr. Mohd Rali Bin Silam

580306-01-5541
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Page: 60 of 60

FIELD OF CALIBRATION : HYDROMETER

SCOPE OF VACCREDETATION :

Calibration and

) 'Instrurﬁent Calibrated/ Measurement Capabiiity Rémarks

-Measurement Parameter Range Expressed as an
........ Uncertainty (£}
“Density Hdeometer 0.600 g/m! to 0.650 g/ml 0.0006 g/ml Comparison
0.650 g/m! to 0.700 g/m {graduation 0.0005g/ml) Method
BS 718:1991

0.700 g/ml to 0.750 g/ml
0.750 g/ml to 0.800 g/m!

0.800 g/mi to 0.850 g/mi
0.850 g/m! to 0.900 g/mi

0.900 g/mi o 0.950 g/mi
0.850 g/ml to 1.000 g/mi

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

1.100-g/ml to 1.150.g/mt
1.150 g/ml t6 1.200 g/m!

1.200 g/ml to 1.250 g/m!
1.250 g/ml to 1.300 g/}

1.300 g/ml to 1.350 g/mi
1.350 g/ml to 1.400 g/mt

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

Signatory:

1. Mr. Mohd Dali Bin Silam
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MS ISO/IEC 17025

NO : SAMM 088
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" FIELDS OF CALIBR-A;ION: FORCE & TORQUE

"SCOPE OF ACCREDITATION:

: : o . Calibration and
- Instrument Calibrated/ Measurement Capability
iwMeasurement Parameter Range Expressed as an Remarks
- _ e - - Uncertainty {£)*
Force Measurement '
=3 et e e ' 1SO 376 : 1999
- Proving Rings/Loa 0 kgf-to 100 kgf 0.01 kgf LC 100 kgf
I -Cells - e =101 Kgf 1o 500 kgf 0.1 kgf LC 500 kgf
L ‘ 501 kgf to 1000 kgf 0.6 kgf LC 1000 kgf
e ' 1001 kgf to 5000 kgf 2 kgt LC 5000 kgf
5001 kgf to 10000 kgf 20 kgf LC 10000 kgf
10001 kgf to 30900 kgf €0 kgf ' LC 45000 kgf
« ~Push-pulll Force Gauge " 1gfto 5kgf 16 gf ASTM E74-95
5 kgfto 20 kof 31 gf Reference F1 & F2
N 20 kgf to 50 kof - B2gf
50 kgf to 100 kgf 124 of
o Gramme/ Dial Tension 1 gf to 50 gf 1 gf ASTM E74-85
s : Gauge 50 gf to 500 gf 6 of Reference F1 & F2 -
‘ 500 gf to 2000 of 30 gf
Torque Neasurement
. Comparison with
Torque wrench ONmito1 Nm ! 0.07 Nm torque transducers
e 1 Nm to 50 Nm 0.04 Nm with reference to BS
51 Nm to 100 Nm 0.3 Nm EN 1SO 6789 : 2003.
- 101 Nm to 500 Nm - 1 Nm " Transducer 2 Nm
Transducer 50 Nm
Transducer 100 Nm
Transducer 500 Nm
Torque meter and ONmto1 Nm 0.005 Nm BS 7882 : 1997
analyser 1 Nm to 50 Nm 0.045 Nm Reference F2 & M2
51 Nm to 100 Nm 0.3 Nm
101 Nm fo 500 Nm 0.4 Nm
Note : LC (Load Cell)
Signatoriés:
1. Vir. Abdul Jalil Baharudin 591113-16-5595
2. Nir. Noor Azam Ismail 730629-14-5579
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