NO: SAMM 051

LABORATORY LOCATION:
(PERMANENT LABORATCRY)

The standard used for assessment of this laboratory is MS ISONEC 17025:2005
FIELD OF CALIBRATION: ELECTRICAL MEASUREMENT
SCOPE OF ACCREDITATION:

Instrument calibrated/
Measurement parameter

A. Indicating Meters/
Instruments
1. DC Voltage

2. AC Voltage

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

otherwise stated,

Schedule

TEKMARK SDN. BHD.

2 JALAN RADIN ANUM 2
BANDAR BARU SRI PETALING
57000 KUALA LUMPUR

MALAYSIA

Range

0 1o 220 mV
00tc22V
Olo11V
Oto22V
Oto220V
Oto1100V

00to22mv
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 30G kHz
300 kHz to 500 kHz
500 kHz to 1 MHz

0to 22 mv
10 Hz to 20 Hz
20Hz o 40 Hz
40 Hz to 20k Hz
20 kHz to 50 kHz
50 kHz to 100 kHz
100 kHz to 300 kHz
300 kHz to 500 kHz
500 kHz to 1 MHz

SKIM AKREDITAS] MAKMAL MALAYSIA (SAMM

STANDARDS
Issue date: 21 Qctober 2009

Valid until: 30 September 2012 ;5 ISO/IEC 17025

Page: 1 of 38

Best measurement capabillity

expressed as an uncertainty *

6uVIV+ 0.4V
A5uVIV 0TV
25V + 25V

25uVIV+4uv
A5 PVIV+40pv
4.5 4VI V + 400 pv

220 uVIV + 4 v
85 uv/IV+4uv
TO VIV +4 v
180 VIV + 4 Y
460 uVIV +5 v
200 yV/ V + 10 pv
1200 pV/ V + 20 pv
2500 pV/ vV + 20 pv

220 ¢W/V + 4 uv
85 VIV +4 v
75 UVIV + 4 v
180 W/ V + 4 v
460 uV/V + 5 uv
200 pV/ V + 10 pv
1200 pV/ vV + 20 pv
2500 uV/ V + 20 pV

LABORATORY ACCREDITATION SCHEME OF MALAYSIA




Issue date; 21 Octobar 2009

Schedule Valid until: 30 September 2012 ys i5onec 17025

NO: SAMM 051
Page: 2 of 36

FIELD OF CALIBRATION: ELECTRICAL MEASUREMENT

SCOPE OF ACCREDITATION:
Instrument callbrated/ Best measurement capability
Range expressad as an uncertainty *

Mseasurement parameter

A fndicatihg Meters/

Instruments
2. AC Voltage Oto220mv
(Continued) 10 Hz to 20 Hz 220pviIV+12 v
20Hz to 40 Hz 85 uV/IV+T WV

TSUVIV+T WV
180 UW/ V + 7 v
420 YVIV + 17 v

40 Hz 10 20 kHz
20 kHz to 50 kHz

50 kHz to 100 kHz
100 kHz to 300 kHz T80 uvi v + 20 WV
300 kHz to 500 kHz 1200 UV/V + 25 pv
500 kHz to 1MHz 2500 pVIV + 45 uv
Oto22V
220 UV/V + 40 pv

10 Hz to 20 Hz
20Hzt0 40 Hz
40 Hz to 20 kHz
20 kHz to 50 kHz
50 kHz to 100 kHz
100 kHz to 300 kMz
300 kHz to 500 kHz
500 kHz to 1MHz

80 ViV + 15 uv
40 BVIV + 8 v
70 VI V+ 10 pv
105 Vi V+ 30 pv
340 pV/V + 80 uV
800 UV/V + 200 v
1800 uV/ Vv + 300 uv

Dto22V
10 Hz to 20 Hz 220 pvi v + 400 pv
80 pv/I VvV + 180 pv

20Hzto 40 Rz
40 Hz to 20 kMz 40 uVIV + 50 v
20 kHz to 50 kHz TOPVIV + 100 pv
50 kHz to 100 kHz 85 VIV + 200 WV
100 kHz to 300 kHz 260 v/ Vv + 600 pv
900 pV/ V + 2000 pV

300 kHz to 500 kHz

500 kHz to 1MHz 1300 pV/ V + 3200 pv

Oto220V
220 pVIV + 4 mV

10Hz to 20 Hz

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

SKIM AKREDITASI MAKMAL MALAYSIA (SAMM
LABORAYORY ACCREDITATION SCHEME OF MALAYSIA

8O pVIV + 1.5 mV
47 V'V + 08 mv
IBUWVIV+1imv
130 yV/V + 2.5 mV




STANDARDS

AL AYSIA

Issus date: 21 October 2009
Schedule Valid until: 30 September 2012 1sonec 17025

NO: SAMM 051
Page: 3 of 36

FIELD OF CALIBRATION: ELECTRICAL MEASUREMENT

SCOPE OF ACCREDITATION:
Instrument callbrated/ Best measurement capabllity
Measurement parameter Range expressed as an uncertainty *
A, Indicating Maters/
Instruments
2. AC Voltage Oto 250V
{Continued) 15 Hz to 50 Hz 260 uVIV+16 mV
50 Hz to 1kHz B0 uVIV +35myv
1 kHz to 3 kHz D.80MV/V + 20 mv
3 kHz to 10 kHz 0.80mV/V+32mV

10 kHz to 20 kHz
20 kHz to 30 kHz

0 to 320V
40 Hz to 50 Hz
50 Hz to 1kHz
1 kHz to 3 kHz
3 kHz to 10 kHz
10 kHz to 20 kHz
20 kHz to 30 kHz

0 to 800V
40 Hz to 50 Hz
50 Hz to 1kHz
1 kHz to 3 kHz
3 kHz to 10 kHz

0 to 1050V
40 Hzto 50 Hz
50 Hz to 1kHz
1kHz to 3 kHz

3 kHz to 10 kHz

Oto 1100V
50 Hz to 1k Hz

SKIM AKREDITASI MAKMAL MALAYSIA (SAMM
LABORATORY ACCREDITATION SCHEME OF MALAYSIA

12 mViV + 48 mv
1.5 mVIV + 64 mv

050 mVIV + 20 mv
80 UVIV+3I5mV
0.80 mV/V+ 20 mv
0.BOMVIV+3ZmV
12 mvVIV + 48 mV
1.5mVIV+64mV

0.50 mV/IV + B3 mV
BOUVIV+35mY
0.80 mvViV +63mv
080 MVIV+110 mv

0.50 mV/ V + 130 mv
80 v/ V + 3.5 mV
0.80 mV/ V + 130 mV
0.80 mV/ V + 210 mV

B0 VIV +35mV




Issue date: 21 October 2009
Schedule Valid until: 30 September 2012 ys ;sonec 1725

NO: SAMM 051
Page: 4 of 36
FIELD OF CALIBRATION: ELECTRICAL MEASUREMENT
SCOPE OF ACCREDITATION:
Instrument callbrated/ Best measurement capability
Measurement parameter Range expresged as an uncertainty *
A. Indicating Meters/
Instruments
3. DC Current 010220 pA 35 YA/A + 6 nA
0.0to 2.2 mA 30 yAJA + 7 nA
0to22 mA 30 pAJA + 40 nA
0 to 220 mA 40 UAJA + 0.7 LA
00t 22A 80 pAJA + 12 LA
22W032A 0.60 mAJA + 120 pA
3.2t0 105 A 0.55 mAJA + 940 A
10.5t020.0A 0.565 mA/A + 4.5 mA
4. OC Current via Current
Coils .
10-Turn Coit 32t 32A 0.60 MAJA + 1.2 mA
3210105 A 0.55 mAJA + 3.4 mA
1050 200 A 0.55 MA/A + 45 mA
50-Turm Coil 16 to 160 A 0.60 mA/A + 5.9 mA
160 to 525 A 0.55 mA/A + 47 mA
525 to 1000 A 0.55 mAJA + 230 mA
5 AC Current 0to 32 pA
10 Hz tg 20 Hz 230 pAYA + 18 nA
20Hz to 40 Hz 140 yA/A + 10 DA
40 Hz to 1 kHz 110 pAJA + 8 nA
1 kHz to 5 kHz 250 yAJATF 12 nA
5 kHz to 10 kHz 800 pA/A + 65 nA
10 kHz to 20 kHz 2.0 mA/A + 6.0 PA
20 kHz to 30 kHz 2.5 mMAVA + 8.0 UA

SKIM AKREDITASI MAKMAL MALAYS!A (SAMM

LABORATORY ACCREDITATION SCHEME OF MALAYSIA




Schedule

NO: SAMM 051

FIELD OF CALIBRATION: ELECTRICAL MEASUREMENT
SCOPE OF ACCREDITATION:

instrument calibrated/

Measurement parameter Range

A, Indicating Meters/
Instruments

5. AC Current 0to 220 pA
(Continued) 10 Hz to 20 Hz

20 Hz 10 40 Hz
40Hzto 1 kHz

1 kHz to 5 kHz
5 kHz to 10 kHz
10 kHz to 20 kHz
20 kHz to 30 kHz

0 to 320 pA
10 Hzto 20 Hz
20 Hz 040 Hz
40 Hz to 1 kMz
1 kHz to 5 kHz

{ssue date: 21 October 2009
Valid until: 30 September 2012 ms 1sonec 17025

Page: § of 36

Best measurement capabliity

expressed as an uncertainty *

230 PAJA + 16 nA
140 pAJA + 10 A
110 yAJA + B nA
250 HAJA + 12 nA
800 pA/A + 65 nA
2.0 mA/A+ 2.0 uA
2.5 mA/A + 3.0 pA

230 AJA + 40 nA
140 PAJA + 35 nA
110 PAJA + 35 nA
180 PA/A + 110 nA

5 kHz to 10 kHz 800 pA/A + 650 nA
10 kHz to 20 kHz 2.0 mAJA + 2.0 pA
20 kHz to 30 kHz 2.5 mAJA + 3.0 uA
0.0t02.2mA
10 Hz to 20 Hz 230 uA/A + 40 nA
20 Hz to 40 Hz 140 uAJA + 35 nA
40 Hz 10 1 kHz 110 pAJA + 35 nA
1 kHz to 5 kHz 180 uA/A + 110 nA
5 kHz to 10 kHz 900 YA/A + B50 nA
10 kHz to 20 kHz 2.0 mAA + 20 pA
20 kHz to 30 kHz 2.5 mAJA + 3.0 uA

SKIM AKREDITASI MAKMAL MALAYSIA F(SAMML
LABORATORY ACCREDITATION SCHEME OF MALAYSIA




ANDARDS

MALAYSIA

NO: SAMM 051

FIELD OF CALIBRATION: ELECTRICAL MEASUREMENT

SCOPE OF ACCREDITATION:

Instrument calibrated/

Measurement parameter

A. Indicating Meters/
Instruments
5. AC Curmrent

{Continued)

Issue date: 21 October 2009
Schedule Valid until: 30 September 2012 ys so/ec 17025

Page: 6 of 36

Best measurement capability
Range expressed as an uncertainty *
0.0t03.2mA
10 Hz to 20 Hz 230 uA/A + 400 nA
20 Hz to 40 Hz 140 PAJA + 350 nA
40 Hz to 1 kHz 110 pAJA + 350 nA
1 kHz to 5 kHz 180 HA/A + 550 nA
5 kHz to 10 kHz 900 HA/A + 5000 nA
10 kHz to 20 kHz 20mAA+2.0 LA
20 kHz to 30 kHz 25 mA/A+ 3.0 A
0.0t0 22 mA
10 Hz to 20 Hz 230 pAJA + 400 nA
20 Hz to 40 Hz 140 pAJA + 350 nA
40 Hz to 1 kHz 110 pAJA + 350 nA
1 kHz to 5 kHz 180 pAJA + 550 nA
5 kHz to 10 kHz 900 pAJA + 5000 nA
10 kHz to 20 kHz 2.0 mAJA + 13 pA
20 kHz to 30 kHz 2.5 mAVA + 23 PA
0.0t032 mA
10 Hz to 20 Hz 230 JATA + 4 pA
20 Hz to 40 Hz 140 pA/A + 3.5 JA
40 Hz to 1 kHz T10.uA/A + 2.5 YA
1 kHz to 5 kHz 180 uA/A + 3.5 LA
5 kHz to 10 kHz 900 UAVA + 10 PA
10 kHz to 20 kHz 2.0 mAJA + 13 pA
20 kHz to 30 kHz 2.5 mAJA + 23 A

SKIM AKREDITASI MAKMAL MALAYSIA {SAMM

LABORATORY ACCREDITATION SCHEME OF MALAYSIA




issue date: 21 Octobar 2009

Schedule Valid until: 30 September 2012 s sonec 17025

NO: SAMM 051
Page: 7 of 36

FIELD OF CALIBRATION: ELECTRICAL MEASUREMENT
SCOPE OF ACCREDITATION:

Best measurement capabliity

expressed as an uncertainty *

instrument callbrated/

Measurement parameter Range

A. Indicating Meters/ '
instruments

§. AC Current 0 to 220 mA
(Continued) 10 Hz to 20 Hz

20 Hz to 40 H2
40 Hz to 1 kHz

1 kHz to 5 kHz
5 kHz to 10 kHz
10 kHz to 20 kHz
20 kHz to 30 kHz

0to 320 mA
20 Hz to 1k Hz
1 kHz to Sk Hz
5 kHz to 10k Hz
10 kHz to 20k Hz
20 kHz to 30k Hz

00to2.2A
20 Hz to 1k Hz
1 kHz to 5k Hz
5 kHz to 10k Hz

22t03.2A
10 Hz to 3k Hz
3kHz to 10k Hz

3210105A
10 Hz to 3k Hz

3 kHz to 10k Hz .

10.5t0200A
10Hz to 3k Hz
3 kHz to 10k Hz

SKIM AKREDITASI MAKMAL MALAYSI,
LABORATORY ACCREDITATION SCHEME O

¥ MALA/SIA

230 yAJA + 4 pA
140 pA/A + 3.5 pA
110 WAVA + 2.5 PA
180 pAJA + 3.5 pA
900 pA/A + 10 PA
2.0 mAJA + 64 pA
2.5 mAJA + 96 A

240 LA/A + 35 pA
390 PA/A + B0 pA
6000 pAJA + 160 A
2.0 mAJA + 64 pA
2.5 mAJA + 98 YA

240 pAJA + 35 pA
390 PAJA + BO pA
6000 UA/A + 160 YA

1.0 mAJA + 480 pA
2.5 mMAJA + 2.6 mA

2.0 mAJA + 3.0 mA
5.0 mA/A + 10 mA

20mAA +B9ImA
5.0 mA/A + 23 mA




Issue date: 21 October 2009

Schedule Valid until: 30 September 2012 s ;sosec 17025

NO: SAMM 051
Page: 8 of 38

FIELD OF CALIBRATION: ELECTRICAL MEASUREMENT

SCOPE OF ACCREDITATION:
Instrument calibrated/ Best measurement capablility
Measurement parameter Range expregsed as an uncertainty *
A. Indicating Meters/
Instruments
6. AC Current via Current
Coils
10-Turn Coil 32 10320A
10 Hz to 100 Hz 2.0 mAJA + 5.5 mA
100 Hz to 440 Hz 7.8 mAJA + 27 mA
32.0t0200.0 A
10 Hz to 100 Hz 2,1 mAJA + 90 mA,
100 Hz to 440 Hz 6.7 mA/A +0.25 A
50-Tum Coil 16.0 {0 160.0 A
10 Hz to 100 Hz 2.0 mAJA + 28 mA
160.0t0o 1000.0 A
10 Hz to 65 Hz 21mAA+045A
7. Wideband AC Voltage 1.1mv 0.5uviv+ 04V
{Frequency from 30Hz to Imv 045 MV + 1V
500 kHz into 50 Q2 11 mv 035 uVIV+4 vV
Termination) 33 mv 03 uvIv+10uv
110 mV 03 v/ Vv + 404V
330 mv 0.25 WiV + 100 pv
1.1V 0.25 UVI V + 400 pv
sv 0.2 yviv + 500 uv

SKIM AKREDITASI MAKMAL MALAYSIA (SAMM
LABORATORY ACCREDITATION SCHEME OF MALAYSI1A




Issue date: 21 October 2008
Schedule Valid until: 30 September 2012 us isonec 17025

NO: SAMM 051
Page: 9 of 36

FIELD OF CALIBRATION: ELECTRICAL MEASUREMENT

SCOPE OF ACCREDITATION:
Instrument callbrated/ Best measurement capability
Measurement parameter Range expressed as an uncertainty *
A, indicating Meters/
Instruments
7. Wideband AC Voltage 0.0to1.1mv
{Continued) 10 Hz to 30 Hz Imviv
Amplitude Flatness 30 Hzto 120 Hz 1mviv
at 1 kHz reference 120 t0 1.2 kHz i 7AY
1.2 kHz to 12 kHz 1mviv
12 kHz to 120 kHz 1mviv
120 kHz to 1.2 MHz 2mViIV+3 v
1.2 MHz to 2 MHz 2mViiV+ 3y
2 MHz to 10 MHz 4mvViv+3pv
10 MHz to 20 MHz EmvVIV+3 PV
20 MHz to 30 MHz 15 VIV + 15 uv
f.1t0 3.0mv
10 Hz 10 30 Hz ImvIv
30 Hz to 120 Hz 1mvi v
120to 1.2 kHz 1mviy
1.2 kHz to 12 kHz 1mvivV
12 kHz to 120 kHz 1mvi v
120 kHz to 1.2 MHz TmVi v +3pv
1.2 MHz to 2 MHz 1mVIV+3uV
2 MHz to 10 MHz Imviv+3pv
10 MHz to 20 MHz S5mVIV+3V
20 MHz to 30 MH2z 15mVIV + 3V

SKIM AKREDITAS! MAKMAL MALAYSIA (SAMM)

LABORATORY ACCREDITATION SCHEME OF MALAYSEA




Schedule

NO: SAMM 051

FIELD OF CALIBRATION: ELECTRICAL MEASUREMENT

SCOPE OF ACCREDITATION:

Instrument callbrated/
Measurement pararmeter Range

A, Indicating Meters/
Instruments
7. Wideband AC Voltage Above 3 mV

(Continued) 10 Hz to 30 Hz
Amplitude Flatness 30 Hz to 120 Hz
at 1 kHz reference 120 t0 1.2 kHz
1.2 kHz to 12 kHz
12 kHz to 120 kHz
120 kHz to 1.2 MHz
1.2 MHz {0 2 MHz
2 MHz to 10 MHz
10 MHz to 20 MHz
20 MHz to 30 MHz

(Nomiral Vaiue)
8. Resistance Measuring 0oQ
Instrument 10
1.90
100
190
100
180 Q2
1kQ
1.9 kQ
10 kQ
19 kQ
100 kQ
190 kQ
1 MO
1.9 MD2
10 MQ
19 MQ
100 MQ

SKIM AKREDITASI MAKMAL MALAYSIA (SAMM)

STANDARDS

MAALAYLLA

Issue date: 21 October 2009
Valid until: 30 September 2012 s 1s00ec 17025

Page: 10 of 36

Best measurement capability
expressed as an uncertainty *

3Imviv
1mviv
imviv
1Tmvi v
1mvii v
1MV +3uv
TMVIV+ 3V
2mviv+ 3 v
4dmvivV+3 v
10mVIV+3 W

40 uQ
4 uQ/Q
80 uQ/2
4 Py
21 Q2
9 uvQ
9 uuQ
7.5 Q2
7.5 piyQ2
4 puQ)
7.5 pQ/Q
9 Ve
9y
15 p/Q
16 pUQ
31 pun
39 pv2
95 Q2

LABORATORY ACCREDITATION SCHEME OF MALAYSIA




Issua date: 21 October 2009
Valid until: 30 September 2012 Ms ISO/IEC 17025

Schedule

NO: SAMM 061

Page: 11 of 36

FIELD OF CALIBRATION: ELECTRICAL MEASUREMENT

SCOPE OF ACCREDITATION:

Instrument calibrated/
Measurement parameter

A. Indicating Meters/
Instruments

8. Resistance Measuring
Instrument
(Continued)

Range

0.0 to40.002
40.0t0400.0Q
0.4 to4.0kQ
4010 40.0KQ
40.0 to 400.0 k2
0.4104.0MQ
4.0to 40.0 MQ
40.0 to 400.0 MQ

Stim Repetition Rate < 350Hz

0.5 to4.0nF

4.0 to40.0nF

40.0nF to 400.0 nF

04 w4 0uF
4.0t040.0 UF

40.0 to 400.0 pF
0.4tc 4.0 mF
4.01t040.0 mF

9, Capacitance

Stim Repetition Rate 350 to
1.5 kHz
0.5to4.0nF
4.010 40.0 nF
40.0 to 400.0 nF
0.4t0 4.0 WF
4.01040.0 pF
40.0 to 400.0 uF
Q.4tcAQmF
4.0 to 40.0 mF

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

Best measuremant capability

expressed as an uncertainty *

0.25 may/Q + 10 mQ
0.15 mEyQ + 20 mQ
0.15 mQ/Q+ 80 mQ)
0.15 mQ/Q2 + 800 mQ
0.18 MY+ 800
0.2 mQ/Q + 100 0
0.5 myQ + 2.0kQ2
0.6 mQ/QY + 40 kQ

3 mF/F + 16 pF
3 mF/F + 30 pF
3 mF/F + 160 pF
4 mFF+16nF
5 mF/F + 16 nF
5 mF/F + 160 nF
5 mF/F + 1.6 pF
10 mF/F + B0 yF

6 mF/F + 30 pF
6 mF/F + 60 pF
6 mF/F + 320 pF
BmF/F +3.2nF
10 mF/F + 32 nF
10 mF/F + 320 nF
10 mF/F + 3.2 pF
20 m¥/F + 120 pF




Issue date: 21 October 2009

Schedule  yqyq until: 30 September 2012 wsisonec 17o2s

NQO: SAMM 051
Page: 12 of 36

FIELD OF CALIBRATION: ELECTRICAL MEASUREMENT

SCOPE OF ACCREDITATION:
Instrument calibrated/ Best measurement capability
Megasurement parameter . Range 8Xpress an uncertainty *

A, Indicating Meters/
Instruments
10. Vertical Amplitude

a) Square Peak to Peak

1MQ Load 200 vV to 100V 25mVivV+1pV
500 Load 100 yVto 5V 25mVIV+1
b)DC
1MQ Load 4.44 mV 10 133.44V 2.0mviv +40 v
500 Load 444 mVto2.78V 20mvivV+40pv
11. Time Base 1ns 0.5 ps’s
2nsto5s 0.25 usis
12. Edge Function
a) Cutput Period 100nsto 10 ms 0.25 psis
b) Rise Time Unterminated <100 ns
50 Q2 Load £1ns
c) Fall Time 50 Q Load : <1ns
13. Frequency
a) Source 1 WHz 0 0.5 Hz 5 pHz/Hz
0.5 Hz to 600 MHz 0.25 pHz/Hz
600 MHz to 1050 MHz 20 mHz/Hz

SKIM AKREDITASI MAKMAL MALAYSI'AFQSAIIM{
LABORATORY ACCREDITATION SCHEME OF MALAYSIA




CTANDARD

PAALAYSLA

Issue date: 21 October 2009

Schedule  yajid until: 30 September 2012 s 1soiEC 17025

NO: SAMM 051
) Page: 13 of 36

FIELD OF CALIBRATION: ELECTRICAL MEASUREMENT
SCOPE OF ACCREDITATION:

Instrument calibrated/ Best measurement capability

Meagurement parameter Range gxpressed as an uncertainty *
A. Indicating Meters/
Instruments
13. Frequency 0.01 10 5.00 Vpp
(Continued) 1uHz to 100 kHz 47 mVi Vv
b) Amplitude 100 kHz to 20 MHz 47 mVIV
20 MHz to 30.2 MHz 59 mvi vV
510 10 Vpp
1 pHz to 100 kHz 23mvi v
100 kHz 1o 20 MHz 23mviv
20 MHz to 30.2 MHz B mviv
¢) Amplitude Flatness 50 kHz to 100 MHz 10 mvrv
at 50 kHz or 6MHz 100 MHz to 250 MHz omviv
reference 250 MHz to 1050 MHz 40 mvVI V
B. Source
14, DC Voltage 0to 200 mv ITPVIV+120v
Oto2V 25 WiV +4 v
Oto20V 24 WVIV + 80 uv
Oto200V 3B vV + 600 pv
0to 1000V 41uyviv+emv
15. AC Voltage Source 0to 200 mV
20 Hz to 50 Hz 2.5 mviV+30 v
50 Hz to 100 Hz 0.8 mv/V+30uv
0.1 kHz to 2 kHz 0.5 mV/ V + 30 yV
2 kHz to 10 kHz 0.5 mv/V+ 30 v

10 kHz to 30 kHz
30 kHz to 50 kHz

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

0.5 mV/V + 30 pV
0.6 mV/V + 30 uwv




lasue date: 21 October 2009

Schedule Valid until: 30 September 2012 Ms ISO/EC 17025

NO: SAMM 051
Page: 14 of 36

FIELD OF CALIBRATION: ELECTRICAL MEASUREMENT
SCOPE OF ACCREDITATION:

Instrument calibrated/ Best measurement capability

1 MHz to 2 MHz

Oto 2V
20 Hz to 50 Hz
50 Hz to 100 Hz
0.1 kHz to 2 kHz
2 kHz to 10 kHz
10 kHz to 30 kHz
30 kHz to 50 kHz
50 kHz to 100 kHz
100 kHz to 200 kHz
0.2 MHz to 1 MHz
1 MHz to 2 MHz

Qto20V

20 Hz to 50 Hz
50 Hz to 100 Hz
0.1 kHz to 2 kHz

2 kHz to 10 kHz
10 kHz to 30 kHz
30 kHz to 50 kHz
5Q kHz to 100 kHz
100 kHz to 200 kHz
0.2 MHz t0 1 MHz

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

Measurement parameter - Range gxpressed as an uncertainty *
B. Source
15. AC Voltage Source 0 to 200 mv
{Continued) 50 kHz to 100 kHz 1.7 mV/IV + 30 uv
100 kHz to 200 kHz 5mVIV + 50 pv
0.2 MHz to 1 MHz 20mVIV+02mV

50 mv/iV +0.4 mV

25mvivV+03mV
08mMVIV+03ImY
05 mMVIV+03ImV
0.5 mMVIV+03mVv
0.5mviv+03my
08MVIV+03mV
17 mVIV+03ImV
5mVivV+05mv
20mViIV+2mV
S0mviv+amv

25mviV+3Imy
08BmvIV+3ImV
0.6mMVIV+3ImV
0.85mV/V +3ImV
12mVIiV+3mV
1.3mvIvV+3ImVv
1.7 mViV+3mv
EmViIV+5mV
A0 mVIV + 40 mV




Issue date: 21 October 2009

Schedule  valid until: 30 September 2012 s 15oaEC 17025

NO: SAMM 051
Page: 15 of 36

FIELD OF CALIBRATION: ELECTRICAL MEASUREMENT
SCOPE OF ACCREDITATION:

instrument calibrated/ Best measurement capability

Measurement parameter Range expressed as an uncertainty *
B. Source
15. AC Voltage Source Oto 200V

(Continued) 20 Hz to 50 Hz 25 mvVIvV+30mV

50 Hz to 100 Hz
0.1 kHz to 2 kHz

0BmMV/ YV +30mVv
06 mV/IV+30mV

2 kHz to 10 kHz 0.85mv/IV+30mV
10 kHz to 30 kHz 1.2mVIV+30mV
30 kHz to 50 kHz 13mvViv+3I0mv
50 kHz to 100 kHz 1.7 mvI vV +30mV

Oto 750V
20 Hz to 50 Hz 2.7 mviv+120mv
50 Hz to 100 Hz 1.1 mViV+ 120 mV

0.1 kHz to 2 kHz
2 kHz 1o 10 kHz

1.0mvIV+120 mV
1.3mvivV+120mV

10 kHz to 30 kHz 1.8mVIV + 120 mV

16. DC Current 0 to 200 pA 500 YA/A + 5 nA
Qto2mA 400 pAJA + 40 nA
0to20 mA 400 pAJA + 400 nA

0 to 200 mA 500 yAVA + 4 A

Qto2A 900 uA/A + 40 pA

0t 10A 2 mAJA + 0.7 mA

17. AC Current 0to 200 pA

20 Hz to 50 Hz 3.5 mAJA + 30 nA

§0 Hz to 200 Hz 2 mAJA + 30 nA

200 kHz to 1 kHz 4 mAJA + 30 nA

1 kHz to 10 kHz 5 mAJA + 30 nA

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




Issue date: 21 Octaber 2009

Schedule  ygjiq until: 30 September 2012 s Sorec 17025

NO: SAMM 051
Page: 16 of 38

FIELD OF CALIBRATION: ELECTRICAL MEASUREMENT
SCOPE OF ACCREDITATION:

instrument calibrated/ Best measurement capability

Measurement parameter Range expressed as an uncertainty *
B. Source
17. AC Current Oto2 mA
{Continued) 20Hz to 50 Hz 3 ma/A + 0.3 pA
50 Hz to 200 Hz 1.6 mAJA + 0.3 pA

200 Hz to 1 kHz
1kHz to 10 kHz

1.2mAA + 0.3 pA

1.2 MAJA + 0.3 pA

Qio20mA
20 Hz to 50 Hz IMA/A+ 3 pA
50 Hz to 200 Hz 1.5 mAJA + 3 pA
200 kHz to 1 kHz 1.2 mA/A + 3 PA
1kHz to 10 kHz 1.2 mAJA + 3 pA
0 to 200 mA
20Hz 1o 50 Hz 3ImA/A+ 30 pA
50 Hz to 200 Hz 1.5 mAVA + 30 uA
200 kHz to 1 kHz 1.2 mAJA + 30 pA
1kHz to 10 kHz 1.5 mAJA + 30 pA
QtoZA
20 Hz to 50 Hz 3.5 mMA/A+ 0.3 mA
50 Hz to 200 Hz 2mAA+ 0.3 mA
200 kHz to 1 kHz 3 mA/A + 0.3 mA

1kHz to 10 kHz

4.5 mAJA + 0.3 mA

Oto10A
20 Hz to 50 Hz 20 mAJA + 10 mA
60 Hz to 200 Hz 10 mA/A + 10 mA

SKIM AKREDITASI MAKMAL MALAYSIA (SAMM

LABORATORY AGCREDITATION SCHEME OF MALAYSIA




NO: SAMM 051

Instrument calibrated/
Measurement parameter

B. Source
18. Resistance

18. Frequency

Signatories:

1. Wong Sin Chon
2. Chan Chee Kuan
3. Ramlah Mamat
4, Md. Riza) Paiman

SCOPE OF ACCREDITATION:

Schedule

FIELD OF CALIBRATION: ELECTRICAL MEASUREMENT

_Range

200
200Q
2kQ
20kQ
200 kO
2MQ
20 MQ
200 M2

1.0Hz -10 MHz
40 MHz - 100 MHz
100 MHz — 1,3 GHz

SKIM AKREDITASI MAKMAL MALAYSIA F‘SAMH
LABORATORY ACCREDITATION SCHEME O

{ssue date: 21 Octaber 2009

Valid until: 30 September 2012 MS ISOIEC 17025

Page: 17 of 36

Best measurement capabllity
expressed as an uncertainty *

72 py/ + 0.14 ma)
56 QL + 1.4 mQ2
50 pQ/QY + 8 mQ
50 psvQ + 80 mO
SouUa+080Q
160 Q2 + 9 Q2
800 pCyQl + 90 (2
20 mQ/1 + 20 kQ2

1 yHz/Hz + 0.1 Hz
1 yHz/Hz + 1 Hz
1 pHz/Hz + 10 Hz

C No.: 670902 - 08 - 5721
lVC No.: 671031 - 08 - 56823
I/C No.: 670610 —~ 03 -~ 6178
I/C No.: 780405 - 01 - 8319

MALAYSIA




STANDARDS
Issue date: 21 October 2009
Schedule Valid until: 30 September 2012 MS ISOEC 17025

NO: SAMM 051
Page: 18 of 36

FIELD OF CALIBRATION: ELECTRICAL MEASUREMENT

SCOPE OF ACCREDITATION:
Ingtrument calibrated/ Best measurement capability
Meaasurement parameter Range oX ed as an uncertain
Source
DC Current 0.1to1pA 0.4 nA
{Shunt Method) 110 10 pA 1.2nA
10 to 100 pA 10 nA
100 t0 1 mA 100 nA
1t0 10 mA 16 pA
10 to 100 mA 16 pA
D1to1 A 0.26 mA
1t02A 0.11 mA
2W05A 0.21 mA
5010 A 0.4 mA
10t015 A 0.6 mA
15t020A 18 mA
20t0 25 A 1.7 mA
2510 30 A 1.9mA
Signatory:
1. Chan Chee Kuan I/C No.: 671031 - 08 - 5623
2. Md. Rizal Paiman i{/C No.: 780405 —~ 01 — 6319

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




Issue date: 21 October 20609

Schedule

NO: SAMM 051

Instrument calibrated/
Range

Measurement parameter

A. Indicating Meters/
Instruments
1. DC Voltage 0to220 mv
00to22V
Oto 11V
Otw22V
Oto 220V
Oto 1100V

0.0t02.2mV

10 Hz o 20 Hz

20 Hz to 40 Hz

40 Hz to 20k Hz
20 kHz to 50 kHz
50 kHz to 100 kHz
100 kHz to 300 kHz
300 kHz to 500 kHz

500 kHz to 1 MHz

2. AC Voltage

Dw22mv

10 Hz to 20 Hz

20 Hz to 40 Hz

40 Hz to 20k Hz
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

FIELD OF CALIBRATION: ELECTRICAL MEASUREMENT
SCOPE OF ACCREDITATION: SITE CALIBRATION- CATEGORY |

Best measurement capability

expressed as an uncertainty *

SKiM AKREDITAS! MAKMAL MALAYSIA (SAMM
LABORATORY ACCREDITATION SCHEME OF MALAYSIA

Valid until: 30 September 2012 Ms ISOAEC 17025

Page: 18 of 36

BuUVIV+ 04 pV
35uVIV+0.7 uv
25 UVIV + 25 pv
25UVIV APV
35 pVIV +4A0 WV
4.5 pVI v + 400 pv

220 VIV +a v
85 UV/ V + 4 iV
TS uVIV +4 v
180 uV/ V + 4 gV
480 pVIV + 5V
900 pV/ V + 10 v
1200 pviI Vv + 20 pv
2500 V/ V + 20 pV

220 uVIV + 4 pV
85 WVIV+4 vV

75 WV V + 4 PV
180 PV/ V + 4V
460 VIV + 5V
900 pVIV + 10 pVv
1200 yWIV + 20 vV
2500 YV/IV + 20wV

MALAYSIA




NO: SAMM 051

FIELD OF CALIBRATION: ELECTRICAL MEASUREMENT
SCOPE OF ACCREDITATION: SITE CALIBRATION- CATEGORY |

Instrument calibrated/
Measurement parameter

A. Indicating Meters/
Instruments

2. AC Voltage
{Continued)

Schedule

Range

Oto220 mvy
10Hz 020 Hz
20 Hzto 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 1MHz

Oto22V
10 Hz to 20 Hz
20Hz o 40 Hz
40 Mz to 20 kHzZ
20 kHz to 50 kHz
50 kHz to 100 kHz
100 kHz to 300 kHz
300 kHz to 500 kHz
500 kHz to 1MHz

Dto22V
10 Hz 10 20 Hz
20 Hz to 40 Hz
40 Hz to 20 kHz
20 kHz 1o 50 kHz
50 kHz to 100 kHz
100 kHz to 300 kHz
300 kHz to 500 kHz
500 kHz to 1tMHz

Qto220V
10 Hz to 20 Hz
20 Hz to 40 Hz
40 Hz to 20 kHz
20 kHz o 50 kHz
50 kHz to 100 kHz

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

Issue date: 21 October 2009
Valid until: 30 September 2012 MS ISOIEC 17025

PAALATE A

Page: 20 of 36

Best measuroment capabillity

gxpressed as an uncertainty *

220 yV/IV + 12wV
BS UVIV+ T WV
TS UVIV+7 pvV
180 pVIV + 7 v

20 UV +17 yv

750 uVIV + 20 pV

1200 pW/ V + 25 pV

2500 pVIV + 45 1V

220 VIV + 40 pv
B0 pVIV + 15V
A0 VIV + 8 pv
70 gV V+ 10 pv
105 pV/ V+ 30 vV
340 pV/ V + 80 pV
900 uV/ V + 200 pv
1500 pV/ V + 300 pv

220 uvi V + 400 pv
80 uVI V + 150 pv
40 VIV + 50 uv
TOpVIV +100 BV
95 uV/ V + 200 pv

260 pVv/V + 600 pv

900 pV/ V + 2000 pv

1300 pVv/ V + 3200 pv

220 VIV +4my
8O PVIV +1.6mV
4T VIV +06mv
75 WWIV+1mv
130 pVIV+25mV




lasue date; 21 Qctober 2009

Schedule Valid until: 30 September 2012 ys isonec 17025

NO: SAMM 051
Page: 21 of 36

FIELD OF CALIBRATION: ELECTRICAL MEASUREMENT
SCOPE OF ACCREDITATION: SITE CALIBRATION- CATEGORY |

instrument calibrated/ Best measurement capability

Meagurement parameter Range expressed as an uncertainty *
A. Indicating Meters/

Instruments
2. AC Voltage 0to 250V

(Continued} 15 Hz to 50 Hz 260 W/ V + 16 mV

50 Hz to 1kHz

80 pv/V +3.5mv

1 kHz to 3 kHz 0.80 mviv+20mv
I kHz to 10 kHz 080 mV/IV + 32 mV
10 kHz to 20 kHz 1.2mVIV+48 myv

20 kHz to 30 kHz

1.5 mVW/ V + 64 mV

0 to 320V
40 Hz to 50 Hz 0.50 mVIV +20 mV
50 Hz to 1kHz 60 uV/ V + 3.5 mV
1kHz to 3 kHz 0.80mViIV +20 mv
3 kHz to 10 kHz 080 mVIV+32mV
10 kHz to 20 kHz 12mvViv+48mv
20 kHz to 30 kHz 1.5 mvVIV+64my
0 to 800V
40 Hz to 50 Hz 0.50 mVIV+63mVv
50 Hz to 1kHz B0 VIV + 365 mV
1 kHz to 3 kHz 0.80 mV/IV+63mV
3 kHz to 10 kHz 0.80mVIV+110mV
0 to 1050V
40 Hz to 50 Hz 0.50 mV/V + 130 mV
50 Hz to 1kHz B0 pVIV+3.5mV

1 kHz to 3 kHz
3 KHz to 10 kHz

Qto 1100V
50 Hz to 1k Mz

SKIM AKREDITASI MAKMAL MALAYSIA (3AMM
LABORATORY ACCREDITATION SCHEME OF MALAYSIA

0.80 mvVi V + 130 mV
0.80mvI vV +210mVv

60 V/V+356mV.




Issue date: 29 Octaber 2009

Schedule Valid untll; 30 September 2012 ys 1s01eC 17025

NO: SAMM 051
Page: 22 of 38

FIELD OF CALIBRATION: ELECTRICAL MEASUREMENT
SCOPE OF ACCREDITATION: SITE CALIBRATION- CATEGORY |

Instrument calibrated/ Best measurement capability

40 Hz to 1 kHz
1 kHz to 5 kHz
S kHz to 10 kHz
10 kHz to 20 kHz
20 kHz to 30 kHz

SKIM AKREDITASI MAKMAL MALAYSIA IV!WMLS
LABORATORY ACCREDITATION SCHEME OF MALAYSIA

Measurement parameter Range expressed as an upcertainty *
A. Indicating Meters/
Instruments
3. DC Current 010220 pA 35 YAJA + 6 nA
0.0to 2.2 mA 30 pA/A + 7 nA
Oto 22 mA 30 pAJA + 40 nA
010220 mA 40 PAJA + 0.7 pA
00to22A 80 pAJA + 12 pA
22032A 0.60 mAVA + 120 pA
3.2t0 108 A 0.55 mA/A + 940 pA
10.5t020.0 A 0.55 mA/A+ 4.5 mA
4. DC Current via Current
Coils
10-Turn Coil 32t032A 0.60 mA/A + 1.2 mA
3210105 A 0.55 mAJA + 9.4 mA
105to 200 A 0.55 mA/A + 45 mA
50-Turn Coil 1610 160 A 0.60 mAJA + 5.9 mA
1600 525 A 0.55 mA/A + 47 mA
525 to 1000 A 0.55 ma/a + 230 mA
5. AC Current Oto 32 pA
10 Hzto 20 Hz 230 A/A + 186 nA
20Hz to 40 Hz 140 uA/A + 10 nA

110 pAJA + B nA
250 yAJA+ 12 nA
900 YA/A + B5 nA
2.0 mA/A + 6.0 pA
2.5 mA/A + 9.0 yA




STANDARDS

MALAYSIA

Issue date: 21 October 2009

Schedule Valid until: 30 September 2012 ys isonec 17025

NO: SAMM 051
Page: 23 of 38

FIELD OF CALIBRATION: ELECTRICAL MEASUREMENT
SCOPE OF ACCREDITATION: SITE CALIBRATION- CATEGORY |

Instrument calibrated/ Best measurement capability

Measurement parameter Range exprogsed as an uncertainty *
A, Indicating Meters/

Instruments
5. AC Curreni 0to 220 pA

(Continued) 10Hz to 20 Hz 230 pA/A + 16 DA

20 Hz to 40 Hz
40 Hzto 1 kHz
1 kHz to 5 kHz

140 pAJA + 10 nA
110 yAVA + 8 nA
250 pA/A + 12 DA

§ kHz to 10 kHz 200 pA/A + 65 nA
10 kHz to 20 kHz 20 mA/A + 2.0 pA
20 kHz to 30 kHz 2.5 mA/A + 3.0 pA
0 to 320 pA
10 Hz to 20 Hz 230 pAJA + 40 nA
20 Hz to 40 Hz 140 PAJA + 35 nA

40 Hz to 1 kHz
1 kHz to 5 kHz

110 pAJA + 35 nA
180 pA/A + 110 nA

5 kHz to 10 kHz 900 JA/A + 650 nA
10 kHz to 20 kHz 2.0 mA/A + 2.0 uA
20 kHz to 30 kHz 2.5 mA/A + 3.0 pA
0.0tc2.2 mA
10Hzt0 20 Hz 230 JAJA + 40 nA

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

LABORATORY ACCREDITATION SCHEME O

140 LA/A + 35 nA
110 pA/A + 35 nA
180 pA/A + 110 nA

5 kHz to 10 kHz 900 pAJA + 650 nA
10 kHz to 20 kHz 2.0 mA/A + 2.0 A
20 kHz to 30 kHz 2.5 mAJA + 3.0 uA
1A ™
SKIM AKREDITASI MAKMAL MALAYS F(?IAA“LAJ(BIA




Issue date: 21 October 2009

Schedule Valid untii: 30 September 2012 us isonec 17025

NO: SAMM 051

FIELD OF CALIBRATION: ELECTRICAL MEASUREMENT
SCOPE OF ACCREDITATION: SITE CALIBRATION- CATEGORY |

Instrument callbrated/

Measurement parameter

A. Indicating Meters/
Instruments
5. AC Current

{Continued)

Range

0.0t03.2mA
10 Hz to 20 Hz
20Hz to 40 Hz
40 Hz to 1 kHz
1 kHz to 5 kHz
5kHz to 10 kHz
10 kHz to 20 kMz
20 kHz to 30 kHz

0.0t0 22 mA
10 Hz to 20 Hz
20 Hz to 40 Hz
40 Hz to 1 kHz
1 kHz to 5 kHz
5 kHz to 10 kHz
10 kHz to 20 kHz
20 kHz to 30 kHz

0.0to 32 mA
10 Hz to 20 Hz
20 Hz to 40 Hz
40 Hz to 1 kHz
1 kHz to 5 kHz
5 kHz to 10 kHz
10 kHz to 20 kMz
20 kHz to 30 kHz

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

Page: 24 of 38

Best measurement capability
expres an uncertainty *

230 yAJA + 400 nA
140 pAJA + 350 nA
110 PAJA + 350 nA
180 UAJA + 550 nA

800 pAA + 5000 nA
2.0mA/A + 2.0 A
2.5 mMAJA + 3.0 pA

230 pA/A + 400 nA
140 PAJA + 350 nA
110 pAJA + 350 nA
180 HA/A + 550 nA
800 uAJA + 5000 nA
2.0 mAJA + 13 pA
2.5 mAJA + 23 LA

230 pA/A + 4 pA

140 PAJA + 3.5 UA
110 pAJA + 2.5 PA
180 pA/A + 3.5 uA
900 LA/A + 10 pA
2.0 mAVA + 13 pA
2.5 mA/A + 23 JA




Issue date: 21 Octoher 2009
Schedule Valld until: 30 September 2012 s 1s0/ec 17025

NO: SAMM 051
Page: 25 of 36
FIELD OF CALIBRATION: ELECTRICAL MEASUREMENT
SCOPE OF ACCREDITATION: SITE CALIBRATION- CATEGORY |
Instrument calibrated/ Best measurement capabliity
Measurement parameter Range expressed as an uncertainty *
A. Indicating Meters/ ‘
Instruments
5. AC Current 010220 mA
{Continued) 10 Hz to 20 Hz 220 PAVA + 4 A
20 Hz to 40 Hz 140 pA/A + 3.5 pA
40 Hz to 1 kHz 110 yA/A + 2.5 A
1 kHz to 5 kHz 180 PAJA + 3.5 WA
5 kHz to 10 kHz 900 uAVA + 10 UA
10 kHz to 20 kHz 2.0 mAVA + 64 A
20 kHz to 30 kHz 2.5 mAJA + 96 pA
0-to 320 mA
20 Hz to 1k Hz 240 PAJA + 35 pA
1 kHz to 5k Hz 390 pA/A + B0 pA
5 kiHz to 10k Hz 6000 pA/A + 160 pA
10 kHz to 20k Hz 2.0 mAJA + 64 pA
20 kHz to 30k Hz 2.5 mA/A + 96 pA
00to2.2A
20Hz to 1k Hz 240 uAJA + 35 YA
1 kHz to 5k Hz 380 pAJA + B0 pA
5 kHz to 10k Hz SOOQ WAJA + 160 pA
22103.2A '
10 Hz to 3k Mz 1.0 mAJA + 480 pA
3 kHz to 10k Hz 2.5 mAJA + 2.6 mA
32t010.5A
10 Hz to 3k Hz 20 mA/A+ 3.0 mA
3 kHz to 10k Hz 50 mA/A + 10 mA
105t020.0A
10 Hz to 3k Hz 2.0 mA/A + 6.9 mA
I kHz to 10k Hz 50 mA/A + 23 mA

SKIM AKREDITASI MAKMAL MALAYSIA (SAMM
LABORATORY AGCREDITATION SCHEME o|=( mu’rsm




NO: SAMM 051

FIELD OF CALIBRATION: ELECTRICAL MEASUREMENT
SCOPE OF ACCREDITATION: SITE CALIBRATION- CATEGORY |

instrument calibrated/
Measurement parameter

6. AC Current via Current
Coils
10-Turn Coil

50-Tum Coil

7. Wideband AC Voltage
(Frequency from 30Hz to

500 kHz into 50
Termination)

Schedule

Bange

32 t0320A
10 Hz to 100 Hz

100 Hz to 440 Hz

320t0 2000 A
10 Hz to 100 Hz
100 Hz 10 440 Hz

16.01t0 160.0 A
10 Hz to 100 Hz

160.0 to 1000.0 A
10Hz 0B85 Hz

1.1 mv
Imv
11 mv
33 mv
110 mv
330 mv
11V
35V

SKIM AKREDITAS! MAKMAL MALAYSIA (SAMM
LABORATORY ACCREDITATION SCHEME O

lssue date: 29 October 2009

Valid until: 30 September 20123 150sec 17025

Page: 26 of 36

Best measurement capability
express n uncertainty *

2.0mAJ/A + 5.5 mA
7.8 mAJA + 27 mA

2.1 mAJA + 90 mA
6.7mA/A+025A

2.0 mAJA + 28 mA
21 mAJA + 045 A

0.5 UV/ V + 0.4 v
045 uVIV + 1V
035 yV/V + 4 pv
0.3uV/IV+10 v
D3uVIV+4A0 v
0.25 pVvI vV + 100 pv
0.25 uV/ V + 400 pv
0.2 yVIV + 500 pv

MALAYSIA




STANDARDS

MALATSIA

lssue date: 21 October 2009
Schedule Valid until: 30 September 2012us 1s04eC 17025

NO: SAMM 051
Page: 27 of 36

FIELD OF CALIBRATION: ELECTRICAL MEASUREMENT
SCOPE OF ACCREDITATION: SITE CALIBRATION- CATEGORY |

Instrument calibrated/ Best measurement capability
M!.’!!r!ment parameter Range expressed as an U!]ceﬂllﬂ_t_! *
A, Indicating Meters/
Instruments
7. Wideband AC Voltage 00t 1.1mv
(Continued) 10 Hz to 30 Hz Imviy
Amplitude Flatness 30 Hz to 120 Hz 1mviv
at 1 kHz reference 120 to 1.2 kHz 1mv/ vV
1.2 kHz to 12 kHz 1mv/iv
12 kHz to 120 kHz 1mv/ Vv
120 kHz to 1.2 MHz 2mMVIV+3 WV
1.2 MHz to 2 MHz 2mviv+3pv
2 MHz to 10 MHz 4mViv+3uv
10 MHz to 20 MHz Emv/V+3puv
20 MHz to 30 MHz 15 mViIV+ 15V
1.1t0 3.0mv
10 Hz to 30 Hz Imviy
30 Hz to 120 Hz Tmviv
120t0 1.2 kHz 1mviV
1.2 kHz to 12 kHz /A"
12 kHz to 120 kHz 1mviV
120 kHz to 1.2 MHz TmVIvV+3pv
1.2 MHz to 2 MHz TmWV+3 v
2 MHz to 10 MHz ImVIV+3pv
10 MHz to 20 MHz 5mViV+ 3wV
20 MHz to 30 MHz 15mVIvV+3uv

SKIM AKREDITASI MAKMAL MALAYSIA F(SI\MMLs
LABORATORY ACCREDITATION SCHEME OF MALAY3{A




STANDARDS
Issue date: 21 October 2009

Schedule Valid until: 30 September 2012us iso/iEc 17025

NO: SAMM 051
Page: 28 of 28

FIELD OF CALIBRATION: ELECTRICAL MEASUREMENT
SCOPE OF ACCREDITATION: SITE CALIBRATION- CATEGORY |

Instrument calibrated/ Best measurement capability
Measurement parameter Range expressed as an uncertainty *
A. Indicating Meters/
instruments
7. Wideband AC Voltage Above 3 mV
(Continued) 10 Hz to 30 Hz Iamviv
Amplitude Flatness 30 Hz to 120 Hz 1Tmviv
at 1 kHz reference 12010 1.2 kHz 1miv
1.2 kHz to 12 kHz 1mv/v
" 12kHz to 120 kHz 1mviv
120 kHz to 1.2 MHz 1TmVV+3uV
1.2 MHz to 2 MHz TmvIV+3pv
2 MHz to 10 MHz 2mViV+3 v
10 MHz to 20 MHz 4mViV+3V
20 MHz to 30 MHz 10mV/V+ 3V
(Nominal Value)
8. Resistance Measuring oQ 40 uQ
Instrument 10 4 usyQ
1.80 . 80 pvsy
100 4 uUQ
19Q 21 Q)
1000 9 uQVQ
1900 9 poQ
1kQ 7.5 pQa/2
1.9 k0 7.5 Q2
10kQ 4 Q2
19 kQ 7.5 py/Q
100 kQ g uovQ
190 kQ RTIoT/¢]
1MQ 15 uUQ
1.9MQ 16 p/Q
10 MO 3t pn
18 MQ 39 uouae
100 MQ 95 v

SKIM AKREDITASI MAKMAL MALAYSIA (SAMM
LABORATORY ACCREDITATION SCHEME OF MALAYSIA




Issue date: 21 October 2009

Schedule Valid until: 30 September 2012wus 1sonec 17025
NO: SAMM 051
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FIELD OF CALIBRATION: ELECTRICAL MEASUREMENT
SCOPE OF ACCREDITATION: SITE CALIBRATION- CATEGORY !
Instrument calibrated/ Best measurement capability
Measurement parameter Range expressed as an uncertainty *
A, indicating Meters/
Instruments
8. Resistance Measuring 0.0t040.00Q 0.25 mQU/Q + 10 mQ
Instrument 40.0 0 4000 Q 0.15 my/Q + 20 mO
{Continued) 0.4 t04.0kn2 0.15 m/Q+ 80 mQ
4.0 to 40.0 k§2 0.15 mE/Q + 800 mQ
40.0 to 400.0 kO 0.18 My + 8.0
041040 M0 0.2 m/Q+100Q
4.0t0 40.0 MQ 0.5 mQ/Q + 2.0 k2
40.0 0 400.0 MQ ‘ 0.6 mO/Q +40kQ2
9. Capacitance Stim Repetition Rate < 350Hz
0.5 t04.0nF 3 mFiF + 15 pF
4.0 t040.0 nF 3 mF/F + 30 pF
40.0nF to 400.0 nF 3 mFI/F + 160 pF
0.4 to 4.0 uF 4mFiF+16nF
4.0 to 40.0 pF SmF/F + 16 nF
40.0 to 400.0 pF 5 mF/F + 160 nF
0.4tod.0mF 5mF/F+16 F
4.01t040.0 mF 10 mF/F + 60 pF
Stim Repetition Rate 350 to
1.5kHz
05t 4.0nF 6 mF/F + 30 pF
4.0t0 40.0nF 6 mF/F + 60 pF
40.0 to 400.0 nF 8 mF/F + 320 pF
0.4to4.0 yF 8mF/F+32nF
4.0 to 40.0 yF 10 mF/F + 32 nF
40.0 to 400.0 pF 10 mF/F + 320 nF
0.4tc 4.0 mF 10 mF/F + 3.2 pF
4010 40.0 mF 20 mF/F + 120 pF

DITAS! MAKMAL MALAYSIA (SAMM
wmgﬁicmmmrmu SCHEME OF(MALALSIA




NO: SAMM 051

FIELD OF CALIBRATION: ELECTRICAL MEASUREMENT
SCOPE OF ACCREDITATION: SITE CALIBRATION- CATEGORY |

Instrument cafibrated/

Measurement parameter

A. Indicating Meaters/
instruments
10. Vertical Amplitude

a) Square Peak io Peak

1MQ Leoad
500 Load
b) OC
1MQ Load
5061 Load
11. Time Base
12. Edge Function
~ a) Output Period
b) Rlise Time
c) Falt Time
13. Frequency
&) Source

Schedule

Range

200V to 100V
100 yVto 5V

444 mVto 133.44V
444 mVio2.78V

1ns
2nsto5s

100 ns to 10 ms
Urterminated
50 Q Load
50 €2 Lead

1 HHz to 0.5 Hz
0.5 Hz to 600 MHz
600 MHz to 1050 MHz

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

issue date: 21 Qctober 2009

Valld until: 30 September 2012us 1sonec 17025

Page: 30 of 38

Best measurement capability
expressed as an uncertainty *

25mViV+1pv .
25mViv+ 1 v

20mVIV+ 40 v
20mV/V +40 pv

0.5 psis
0.25 psfs

0.25 us/s
<100 ns
<1ns
51ns

§ yHz/Hz
0.25 yHz/Hz
20 mHz/MHz




STANDARDS

MALAYSHA,

lssue date: 29 October 2009

Schedule Valid until: 30 September 2012us isorec 17025
NO: SAMM 051
Page: 31 of 36
FIELD OF CALIBRATION: ELECTRICAL MEASUREMENT
SCOPE OF ACCREDITATION: SITE CALIBRATION- CATEGORY |
Inatrument callbrated/ Best measurement capability
Measurement parameter Range expre as an uncertainty *
A. Indicating Meters/
Instruments
13. Frequency 0.01 t0 5.00 Vpp
{Continued) 1pHz to 100 kHz 47 mvVi v
b) Ampiitude 100 kHz to 20 MHz 47 mviV
20 MHz to 30.2 MHz 59 mvi/V
5to 10 Vpp
1 pHz to 100 kHz 23mviv
100 kHz to 20 MHz 23mvi v
20 MHz to 30.2 MHz 35 mviv
c) Amplitude Flatness 50 kHz to 100 MHz 10 mvi v
at 50 kHz or 6MHz 100 MHz to 250 MHz 0 mvrv
reference 250 MHz to 1050 MHz 40 mvii v
B. Source
14, DC Voltage 0to 200 mv 37TuUVIV+i2WV
Oto2v 25 VIV +4 v
Qto20V 24 UVIV + 80 v
Oto200V 38 pV/ V + 600 pv
0to 1000 V 41 VIV +Emy
15. AC Voltage Source 0to 200 mv
20 Hz to 50 Hz 25 mVIV+ 30 uVv
£0 Hz to 100 Hz 0.8 mV/V + 30 uwv
0.1 kHz to 2 kHz 0.5 mv/V +30uv
2 kHz to 10 kHz 0.5 mv/V +30 WV
10 kHz to 30 kHz 0.5 mV/V+30 uwv
30 kHz to 50 kHz 0.6 mV/IV+30 pv

SKIM AKREDITASI MAKMAL MALAYSIA F(SAMM;
LABORATQORY ACCREDITATION SCHEME OF MALAYSIA




NO: SAMM 051

FIELD OF CALIBRATION: ELECTRICAL MEASUREMENT
SCOPE OF ACCREDITATION: SITE CALIBRATION- CATEGORY |

Instrument calibrated/
Measurement parameter

B. Source
16. AC Voltage Source
{Continued)

Schedule

Range

0to 200 mv
50 kHz to 100 kHz
100 kHz to 200 kHz
0.2 MHz to 1 MHz
1 MHz to 2 MHz

Otoz2v

20 Hz to 50 Mz

50 Hz to 100 Hz

0.1 kHz to 2 kMz

2 kHz to 10 kHz
10 kHz to 30 kHz
30 kHz to 50 kHz
50 kHz to 100 kHz
100 kHz to 200 kHz
02 MHz to 1 MHz

1 MHz to 2 MHz

Oto20V

20 Hz to 50 Hz

50 Hz to 100 Hz

0.1kHz to 2 kHz

2 kHz to 10 kHz

10 kHz to 30 kHz
30 kHz to 50 kHz
50 kHz to 100 kHz
100 kHz to 200 kHz
0.2 MHz to 1 MHz

SKIM AKREDITAS! MAKMAL MALAYSIA (SAMM)

STANDARDS
Issue date: 21 October 2009
Valid until: 30 Septamber 2012us 1s0nec 17025

Page: 32 of 38

Best measurement capability

expressed as an uncertainty *

1.7 mV/V + 30 pv
5 mV/ V + 50 pV
20 mVIV + 0.2 mV
50 mV/ V + 0.4 mV

25mViIV+03myv
0BmMV/V+03mVv
05mVIV+03myv
0.5mVIV+03mV
05mviv+03ImVv
0EMVIV+03mVv
1.7mVIV+03mVv
SmVIV+0.5mV
20mVIV+2mV
50mvViv+4mv

25mVIV+3myv
08mMV/V+3mV
06mvivV+3my
0.85mVIV+3mV
1.2mVV+3mv
13mVIV+3my
1.7 mVIV+3mVv
S5mVW/V+56my
A mVIV+40mV

LABORATORY ACCREDITATION SCHEME OF MALAYSIA




lssue date: 21 Qctober 2009

Schedule Valid untll: 30 September 2012us 1sorEc 17025

NO: SAMM 051
Page: 33 of 36

FIELD OF CALIBRATION: ELECTRICAL MEASUREMENT

SCOPE OF ACCREDITATION: SITE CALIBRATION- CATEGORY |

Instrument calibrated/

Msasyroment parameter

B. Source
15. AC Voltage Source
{Continued)

16. DC Current

17. AC Current

Range

0te 200V
20Hz2to 50 Hz
50 Hz to 100 Hz
0.1kHz to 2 kHz
2 kHz to 10 kHz
10 kHz to 30 kHz
30 kHz to 50 kHz

50 kHz to 100 kHz

Qto 750V
20 Hz to 50 Hz
50 Hz to 100 Hz
0.1 kHz to 2 kHz
2 kHz to 10 kHz
10 kHz to 30 kHz

0to 200 pA
0102 mA
0 0 26 mA
0 to 200 mA
Qto2 A
Qto10A

0 to 200 pA
20 Hz to 50 Hz
50 Hz to 200 Hz

200 kHz to 1 kHz
1 kHz to 10 kHz

SKIM AKREDITAS] MAKMAL MALAYSIA (SAMM
LABORATORY ACCREDITATION SCHEME OF MALAYSIA

a8 an uncertain

25mViV+30my
08mvvV +30 mvV
06mMVIV+30 mv
0.85 mV/V +30mV
1.2mViIV+30mv
1.3mViV+30mv
1.7 mVIV + 30 mv

27mViIV+120 mv
1.1 mvivV+120 mv
1.0 mv/V + 120 mV
1.3mvIvV+120mv
1.8 mV/ VvV +120 mv

500 pAJA + 5 nA
400 yA/A + 40 nA
400 pA/A + 400 nA
500 pA/A + 4 pA
900 pAJA + 40 pA
2 mA/A + 0.7 mA

3.5 mAJA + 30 nA
2 mAJA + 30 nA
4 mAJA + 30 nA
5 mAJA + 30 nA

Best measurement capability

L 3




STANDARDS

NO: SAMM 051

FIELD OF CALIBRATION: ELECTRICAL MEASUREMENT
SCOPE OF ACCREDITATION: SITE CALIBRATION- CATEGORY )

Instrument calibrated/

Measurement parameter

B. Source
17. AC Current
{Continued)

Schedule

Range

0to2 mA
20 Hz to 50 Hz
50 Mz to 200 Hz
200 Hz to 1 kHz
1kHz to 10 kHz

Oto 20 mA
20 Hz to 50 Hz
50 Hz to 200 Hz

200 kHz to 1 kHz
1kHz to 10 kHz

0 to 200 mA
20 Hz to 50 Hz
50 Hz to 200 Hz
200 kHz to 1 kHz
1kHz o 10 kHz

Cto2 A
20 Hz to 50 Mz
50 Hz t0 200 Hz

200 kHz to 1 kHz
1kHz to 10 kHz

Oto10A
20Hz 10 50 Hz
50 Hz to 200 Hz

SKIM AKREDITAS! MAKMAL MALAYSIA F(SAMML
LABORATORY ACCREDITATION SCHEME OF MALAYSIA

MALAYSIA

Issue date: 21 October 2009
Valid until: 30 September 2012z sorec 17025
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Best measurement capability
an u inty *

3 MAVA + 0.3 pA
1.5 mAJA + 0.3 pA
1.2 MA/A + 0.3 pA
1.2 mAJA +0.3 pA

3mA/A + 3 A
1.5mAJA + 3 A
1.2 mAJA + 3 pA
1.2 MAJA + 3 A

3 mAJA + 30 A
1.5 mA/A + 30 pA
1.2 mAJA + 30 pA
1.5 mAJA + 30 pA

35mA/A+0.3mA
2mAJA + 0.3 mA
3mA/A+0.3mA

4.5 mA/A + 0.3 mA

20 mAJA + 10 mA
10 mA/A + 10 mA




NO: SAMM 051

FIELD OF CALIBRATION: ELECTRICAL MEASUREMENT
SCOPE OF ACCREDITATION: SITE CALIBRATION- CATEGORY |

Instrument calibrated/
Measurement parameter

B. Source
18. Resistance

19. Frequency

Signatories:

1. Wong Sin Chon
2. Chan Chee Kuan
3. Ramlah Mamat
4, Md. Rizal Paiman

Schedule

Range

200
2000
2kn
20 kQ
200k
2MQ
20 MO
200 MQ

1.0 Hz - 10 MHz
10 MHz - 100 MHz
100 MHz - 1.3 GHz

S5KIM AKREDITASI MAKMAL MALAYSIA (SAMM

Issue date: 21 October 2009

Valid until: 30 September 2012us 1s0nec 17025
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Best measurement capability
expressed as an uncertainty *

72 VG + 0.14 mQ
56 uyQ + 1.4mQ
50 peY/e2 + 8 mQ
50 g2 + 80 mQ
B0 U+ 090
160 YO +9Q
900 pcyQ2 + 80 G}
20 My + 20 kG

1 pHz/Hz + 0.1 Hz
1 yHzMHz + 1 Hz
1 yHz/HZ + 10 Hz

If/C No.: 670902 - 08 - 5721
I/C No.: 671031 - 08 — 5623
I/C No.: 670610 -~ 03 ~ 6178
IfC No.: 780405 — 01 — 6319

LABORATORY ACCREDITATION SCHEME OF MALAYSIA




1.
2,

NO: SAMM 051

instrument calibrated/
Measurement parameter

Source
DC Current
(Shurt Method)

Signatory:

Chan Chee Kuan
Md. Rizal Paiman

Schedule

FIELD OF CALIBRATION: ELECTRICAL MEASUREMENT
SCOPE OF ACCREDITATION: SITE CALIBRATION- CATEGORY |

Range

0.1101 pA
1t0 10 pA
10to 100 pA
100t0 1 mA
11010 mA
10 to 100 mA
01to1A
102A
2t65A
5to10A
10015 A
15020 A
20to25 A
250 30A

SKIM AKREDITAS! MAKMAL MALAYSIA éWL}%SIA

STANDARDS

MALAYELA

Issue date: 21 October 2009
Valld until: 30 Septembaer 2012ys iso/ec 17025
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Best measurement capabllity
expressed as an uncertainty *

04 nA
1.2 nA
10 nA
100 nA
1.6 pA
18 A
0.26 mA
0.1 mA
0.21 mA
0.4 mA
0.6 mA
1.6 mA
1.7 mA
1.9mA

l/C No.: 671031 - 08 - 5623
I/C No.: 780405 — 01 - 6319

LABORATORY ACCREDITATION SCHEME O




