Prepared by:

__.4%4752..

Traceability Chart

NEC

Calibration Center

lu) A Leader) NEC Corporation (Thailand) Ltd. AT CHBTATON
Date: 20-Mar-09 Date: 20-Mar-09 75/107 M. 11, Paholyothin Rd.,
Klong 1, Klong Luang, Pathumthani 12120 Calibration
Scope: Electrical Calibration (1) Tel. (66) 2-529-2460, Fax. (66) 2-529-2466 No. 0132
(Voltage, Current, Power) '
National Standard National Institute of Metrology (Thailand), NIMT
2 ? 7
Working Standard Equipment: Functions / Ranges:
- DCV Standard Cell, Fluke 732B - DCV 10V, 1.018V
- Multi-function Calibrator, Fluke 5720A - DCV (0~1kV), DCA (0-2.2A), ACV (0-1kV, 10Hz-1MHz), ACA 0-2.2A (10Hz-10kHz)
- Amplifier, Fluke 5725A - ACV (300~1kV, 40Hz-100kHz), DCA (2.2-11A), ACA (2.2-11A, 10Hz-10kHz)
- AC Measurement System, Fluke 5790A+WB - ACV (2mV~1kV, 10Hz-1MHz), AC-DC Diff (2mV-1kV, 10Hz-1MHz), ACV (Wide-Band, 50Q, 2mV-7V, 10Hz-30MHz)
NEC's Highest - Digital Multimeter, Agilent 3458A (Opt-002) - DCV (0~1kV), DCA (0-1A), ACV (0-0.7kV, 10Hz-10MHz), ACA (0-1A, 10Hz-100kHz)
Standards - Standard Resistor Set, Fluke 742A's - DCA (0~200mA)
- Standard Resistor Set, IET SRX's series - DCA (0A~20A)
- Metal Film Resistor Set, Fluke - ACA (AC/DC Diff, 3uA~10mA, 10Hz~100kHz)
- AC Shunt Set, Fluke A40's - ACA (AC/DC Diff, 10mA~5A, 10Hz~30kHz)
- AC Shunt Guidline 7320 - ACA (AC/DC Diff, 5A~10A, 10Hz~30kHz)
- Primary AC Shunt HOLT HCS-1 - ACA (AC/DC Diff, 10A~50A, 10Hz~30kHz)
i ik i
Working Standard Equipment: Functions / Ranges:
- DCV Standard Cell, Fluke 732B - DCV 10V, 1.018V
- Multi-function Calibrator, Fluke 5700A - DCV (0~1kV), DCA (0~2.2A), ACV (Up~1kV, 10Hz~1MHz), ACA (Up~2.2A, 10Hz~10kHz)
- Multi-product Calibrator, Fluke 5520A - DCV (0~1kV), DCA (0~20A), ACV (Up~1kV, 10Hz~500kHz), ACA (Up~20A, 10Hz~30kHz)
- Multi-product Calibrator, Fluke 5500A - DCV (0~1kV), DCA (0~10A), ACV (Up~1kV, 10Hz~500kHz), ACA (Up~10A, 10Hz~10kHz)
- DC V/A Standard, Yokogawa 2560 - DCV (0~1kV), DCA (0~30A)
- AC V/A Standard, Yokogawa 2558 - ACV (Up~1kV, 40Hz~400Hz), ACA (Up~50A, 40Hz~400Hz)
- Calibrator & Source, Keithley 263 - DCV (0~20V), DCA (0~20mA)
- Multi-function Transfer Standard, Wavetek 4950 - DCV (0~1kV), DCA (0~1A), ACV (Up~1kV, 10Hz~1MHz), ACA (Up~1A, 10Hz~30kHz)
- Digital Multimeter, HP 3458A (Opt-002) - DCV (0~1kV), DCA (0~1A), ACV (Up~0.7kV, 10Hz~10MHz), ACA (Up~1A, 10Hz~100kHz)
NEC's Working - Digital Multimeter, Fluke 8846A - DCV (0~1kV), DCA (0~10A), ACV (Up~1kV, 10Hz~500kHz), ACA (Up~10A, 10Hz~30kHz)
Standards - Digital Multimeter, Agilent 34411A, 34401A - DCV (0~1kV), DCA (0~3A), ACV (Up~0.7kV, 10Hz~500kHz), ACA (Up~3A, 10Hz~30kHz)
- Electrometer, Keithley 617 - DCV (0~200V), DCA (0~20mA)
- Metal Film Resistor Set, Fluke - ACA (AC/DC Diff, 3uA~10mA, 10Hz~100kHz)
- AC/DC Shunt, Wavetek 4953 - ACA (AC/DC Diff, 10mA~10A, 10Hz~100kHz)
- Metal Clad Resistor Set, PCN - DC/ACA (0~200A, DC~60Hz)
- Standard Resistor Set, Yokogawa 27X2's - DCA (0~20A)
- Standard Shunt, Yokogawa 2743 - DCA (20~100A)
- Standard Resistor, Advantest TR's series - DCA (10pA~10nA)
- DC Power Supply, Kikusui PAK10-100 - DCA (0~100A)
- Electronic Load, Kikusui PLZ's series - DCV (0~500V), DCA (0~140A), DCW (0~1000W)
- AC/DCA Cut-off Meter, Kiksui TOS-1200 - DC/ACA Cut-Off (0~100mA, DC~60Hz)
T 7 7
Voltage/Current Meters (Analog/Digital): Watt Meters/Sources (Analog/Digital): Voltage/Current Sources (Analog/Digital):
- * DCV Meters (0~1kV) - * DCW Meters (1mW~20kW) - * DCV Calibrators/Sources (0~1kV)
- * ACV Meters (Up~1kV, 10Hz~30MHz) - * ACW Meters (1mW~20kW, 45~65Hz, PF 0.3~1) - * ACV Calibrators/Sources (Up~1kV, 10Hz-30MHz)
Customer's - * DCA Meters (0~100A) - * Watt Meter With Clamp (1mW~20kW) - * DCA Calibrators/Sources (0~200A)
Equipment - * DCA Clamp Meter (0~1kA) - * Power Hi Testers (DCV, DCA, ACV, ACA, DCW, ACW) - * ACA Calibrators/Sources (Up~50A, 10Hz-30kHz)
- * ACA Meters (Up~50A, 10Hz~100kHz) - DCW Source (1mW~20kW) - * DC Power Supplies (DCV, DCA)
- * ACA Clamp Meter (Up~1kA, 45~440Hz - ACW Source (1mW~20kW, 10Hz-10kHz) - * AC Power Supplies (ACV, ACA, Freq.)
- * Digital Electrometer (1pA~20mA, 0~1kV) - DC/AC Cut-Off Current Source (Withstanding Testers)
- * DC/AC Cut-off Current Meter (0~100mA, 50~60Hz)
Remark: * ISO/IEC 17025 accredited scopes by Thai Laboratory Accreditation Scheme (Thai Industrial Standards Institute, Ministry of Industry).
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Scope: Electrical Calibration (2)

Traceability Chart

(High Voltage, Resistance)

NEC

Calibration Center

2IN

LABORATORY ACCREDITAMON
NEC Corporation (Thailand) Ltd.
75/107 M. 11, Paholyothin Rd.,
Klong 1, Klong Luang, Pathumthani 12120 Calibration
Tel. (66) 2-529-2460, Fax. (66) 2-529-2466 No. 0132

National Standard

CSIRO National Measurement
Laboratory (NML), Australia

National Institute of Metrology (Thailand), NIMT

Japan (NM1J), Japan

N

4N

Accredited
Laboratories

Thai Airway International Public Co.,
Ltd. (TLAS Accredited No. 0003)

N

National Metrology Institute of

Agilent Technologies (Japan)
(JCSS no.: 0048)

N

Standard Equipment/Ranges:

Standard Equipment:

Functions/Ranges:

Standard Equipment/Ranges:

- High Voltage Power Amplifier, - Multi-function Calibrator, Fluke 5720A - DCR (0~100MQ) - Precision LCR Meter, HP 4284A
NEC's Highest Trek 10/10B - Digital Multimeter, Agilent 3458A (Opt-002) - DCR (0~1GQ) - Four-Terminal Pair Resistors, HP 42030A
Standards - Multi-Product Calibrator, - Standard Resistor Set, Fluke 742A's - DCR (0~10kQ)
Fluke 5520A - Standard Resistor Set, IET SRX's series - DCR (0~10MQ) Range: ACR: 1mQ~100MQ, 10Hz~13MHz
Range: DCV/ACV: 0.5kV~10kV,
50Hz~60Hz
T 3 T 3 T
Standard Equipment: Standard Equipment: Functions/Ranges: Standard Equipment:
- DC/AC High Volt. Digital Meter, - Multi-function Calibrator, Fluke 5700A - DCR (0~100MQ) - Precision LCR Meter, HP 4284A
Kikusui 149-10A - Multi-product Calibrator, Fluke 5520A - DCR (0~1GQ) - LF Impedance Analyzer, HP 4192A
- Electrostatic Meter, Trek 347 - Multi-product Calibrator, Fluke 5500A - DCR (0~330MQ) - LCR Standard, Sun Jem 6100A
- High Voltage Probe, - Digital Multimeter, HP 3458A (Opt-002) - DCR (0~1GQ) - Calibration Standard, HP 16074A
NEC's Working Tektronix P6015A - Digital Multimeter, Agilent 34411A, 34401A - DCR (0~1GQ) - Standard AC Resistor Set, Electrohm
Standards - Withstanding Volt. Tester, - Digital Multimeter, Fluke 846A - DCR (0~1GQ) - Metal Clad Resistor Set, PCN
Kikusui TOS5101 - Standard Resistors, Yokogawa 2792's Series - DCR (1m~100kQ)
- Digital Multimeter, - Calibrator & Source, Keithley 263 - DCR (0~100GQ)
Agilent 34411A, 34401A - Electrometer, Keithley 617 - DCR (0~100GQ) Range: ACR (1ImQ~100MQ, 10Hz-13MHz)
Range: DCV/ACV: 0.5kV~10kV, - Metal Clad Resistor Set, PCN - DCR (1mQ~5Q)
50Hz~60Hz - Decade Resistance Box Set - DCR (0~1TQ)
i i 0 i i
High Volt. Meters/Sources: DC Resistance Meters: DC Resistance Sources: DC Electrometer/Sources: AC Resistance Meters/Sources:
- * DC/AC High Volt. Meters - * DC Resistance Meters - * DC Resistance Calibrators - * DC Electrometers - AC Resistance Meters (LCR Meters)
- * DC/AC High Volt. Sources - * Resistance Bridge - * DC Resistance Sources - * Ultra High Res. Meters - AC Low Ohm Testers
- * Withstanding Volt. Testers/ - * mQ Testers - * DC Standard Resistors - * DC High Resistance Sources - AC Ground Bond Testers
Customer's Electrical Safety Testers - * MQ Testers - * DC Decade Resistance Boxes - * DC Giga/Tera Ohm Meters - AC Resistance Sources
Equipment - Electrostatic Field Meters - * Insulation Testers - * DC Resistors - * DC Giga/Tera Ohm Resistors - AC Resistors
- High Voltage Probes - * Super MQ Meters - * DC Giga/Tera Ohm Decade
- High Voltage Dividers - Wristrap/Shoes Testers Boxes
- Impulse Testers - Surface Resistance Testers
Range: DCV/ACV: 0.5kV~10kV, Range: DCR: 0~10GQ Range: DCR: 0~10GQ Range: DCR: IMQ~1TQ Range: ACR: 1mQ~100MQ (10Hz~13MHz)
50Hz~60Hz
Remark: * ISO/IEC 17025 accredited scopes by Thai Laboratory Accreditation Scheme (Thai Industrial Standards Institute, Ministry of Industry).
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Scope: Electrical Calibration (3)
(Capacitances, Inductances)

Traceability Chart

NEC

Calibration Center

NEC Corporation (Thailand) Ltd.

75/107 M. 11, Paholyothin Rd.,

Klong 1, Klong Luang, Pathumthani 12120
Tel. (66) 2-529-2460, Fax. (66) 2-529-246€

Calibration
No. 0132

National Metrology Institute of Japan

National Standard (NMI1J), Japan

National Institute of Metrology (Thailand), NIMT

N

Agilent Technologies (Japan)

Accredited (JCSS no.: 0048)

laboratories

N

1

Standard Equipment/Ranges:
4-Terminal Standard Capacitor Set,
HP16380A, 16380C
Range: 1pF~1pF, 10Hz~13MHz

NEC's Highest
Standards

Standard Equipment/Ranges:
4-Terminal Standard Capacitor,
Quadtech 1417
Range: 1uF~100mF, 100Hz,120Hz,1kHz

Standard Equipment/Ranges:
- Precision LCR Meter, HP4284A
- Standard Self Inductor Set, Ando RS's Series

10nH~1kH, (100Hz~100kHz)
100pH~1H, (100Hz~10kHz)

Standard Equipment:

Functions/Ranges:

Standard Equipment: Functions/Ranges:

- 4-T Standard Capacitor Set, HP16380A, 16380C - 1pF~1pF - Precision LCR Meter, HP 4284A - 10nH ~ 1kH (100Hz ~ 100kHz)
- Multi-product Calibrator, Fluke 5520A - 0.19nF~110mF - LF Impedance Analyzer, HP 4192A - 10nH ~ 100kH (100Hz ~ 100kHz)
- Multi-product Calibrator, Fluke 5500A - 0.33nF~1.1mF - Decade Inductor, ANDO AM3301 - 1mH ~ 1H (100Hz ~ 100kHz)
. - - Precision LCR Meter, HP 4284A - 1pF~100mF
NEC's Working
Standards - LF Impedance Analyzer, HP 4192A - 1pF~100mF
- LCR Standard, Sun Jem 6100A - 100pF~100mF
- Standard Capacitor Set, Shoshin - 30pF~60pF
- Decade Capacitor, HP 4440B - 40pF~1.1pF
- Precision Decade Capacitor General Radio 1413 - 1pF~1pF
Capacitance Meters: Capacitance Sources: Inductance Meters: Inductance Sources:
- * 2-Terminal Type LCR Meters (Capacitance) - * 2-Terminal Type Standard Capacitors - * 2-Terminal Type LCR Meters (Inductance) - * Standard Inductors
- * 4-Terminal Type LCR Meters (Capacitance) - * 4-Terminal Type Standard Capacitors - * 4-Terminal Type LCR Meters (Inductance) - * Inductance Sources
Customer’s - * Digital Multimeters (Capacitance) - * Capacitance Calibrators/Sources - * Digital Multimeters (Inductance) - * Decade Inductance Boxes
Equipment - * Capacitance % Meters - * Decade Capacitance Boxes - * Inductance Meters - * Inductors
- * Capacitors
Range: 1pF~110mF, 10Hz~13MHz Range: 100pH~1H, 100Hz~100kHz Range: 1uH~10H, 100Hz~100kHz
Range: 1pF~110mF, 10Hz~13MHz
Remark: * ISO/IEC 17025 accredited scopes by Thai Laboratory Accreditation Scheme (Thai Industrial Standards Institute, Ministry of Industry)
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Scope: Electrical Calibration (4)
(Frequency, RF Power)

NEC

Calibration Center

NEC Corporation (Thailand) Ltd.

75/107 M. 11, Paholyothin Rd.,

Klong 1, Klong Luang, Pathumthani 12120
Tel. (66) 2-529-2460, Fax. (66) 2-529-2466

o
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Calibration
No. 0132

National Standard

National Institute of Metrology (Thailand), NIMT

National Metrology Institute of Japan (NM1J), Japan

T N

Accredited
Laboratories

Agilent Technologies (Japan)
(JCSS no.: 0048)

A A\

NEC Purchasing Ltd. (Japan)

NEC's Highest
Standards

Standard Equipment
- Rubidium Frequency Standard, R&S XSRM
- Frequency Converter, R&S XSRM
# - GPS Time and Frequency Standard Receiver, HP 58503A

Ranges:

- Freq.: 5 MHz

- Freq.: 0.1~10MHz
- Freq.: 10 MHz

Standard Equipment
- Power Sensor, HP 8484A
- Power Sensor, HP 8481A
- Power Sensor, HP 8482A

RF Power Ranges:
- 50Q: 0.1nW~10pW (10MHz~18GHz)
- 509, 1uW~100mW (10MHz~18GHz)
- 509, 1uW~100mW (100kHz~4.2GHz)

Standard Equipment RF Power Ranges:
- Power Sensor, HP E4413A - 50Q, 0.1nW~100mW(100MHz~26.5GHz]
- Power Sensor, HP 8487A - 50Q, 1pW~100mW (50MHz~50GHz)
- Power Sensor, HP 8483A - 75Q, 1uW~100mW (100kHz~2GHz)

# No traceability to national standard

i i i
Standard Equipment: Functions/Ranges: Standard Equipment: Functions/Ranges:
- Rubidium Frequency Standard, Sansei FSR-101 - Freq.: 1MHz, 5MHz, 10MHz - RF Power Meter, HP436A, E4419B, EPM442A - RF Power: 50Q, 0.1nW - 25W (100kHz - 40GHz)
- Universal Counter, HP 53132A (Opt-012-030) - Freq.: 1Hz ~ 3GHz - RF Power Meter, Anritsu ML4803A - RF Power: 75Q, 0.1nW - 100mW (100kHz - 2GHz)
- Universal Counter, Advantest TR5822 - Freq.: 1Hz ~ 3GHz - Power Sensor, HP 8482A, HP 8482B - RF Power: 50Q, 0.1pW - 100mW (10MHz - 18GHz)
- Microwave Frequency Counter, HP 5352B - Freq.: 100MHz ~ 40GHz - Power Sensor, HP E4412A, HP E9301A - RF Power: 509, 0.1uW - 100mW (10MHz - 6GHz)
- Synthesized Function Generator, HP 3325B - Freq.: 1Hz ~ 21MHz - Power Sensor, Anritsu MA4601A, Anritsu MA4602A - RF Power: 75Q, 0.1nW - 100mW (100kHz - 2GHz)
- Synthesizer-Level Generator, Anritsu MG443B - Freq.: 10H ~ 30MHz - Range Calibrator, HP 11683A, HP 8477A - RF Power: 509, 0.1nW - 25W (100kHz - 40GHz)
NEC's Working - Signal Generator, HP ESG-4000A - Freq.: 100kHz ~ 4GHz - Range Calibrator, Anritsu MA4001A - RF Power: 75Q, 0.1nW - 100mW (100kHz - 2GHz)
Standards - ESGD Series Signal Generator, HP E4433B - Freq.: 250kHz ~ 4GHz - Measuring Receiver, HP 8902A/11722A - RF Power: 50Q, -127dBm~30dBm (100kHz - 1.3GHz)
- Synthesized Sweeper, HP 8340B - Freq.: 10MHz ~ 26.5GHz - Spectrum Analyzer, HP8593E ,HP8564E, HPE4406A - RF Power: 50Q, -120dBm~30dBm (30Hz - 40GHz)
- Synthesized Sweeper, HP 83620A - Freq.: 10MHz ~ 20GHz - Spectrum Analyzer, Advantest R3465 - RF Power: 759, -120dBm~30dBm (30Hz - 40GHz)
- Synthesized Sweeper, HP 83640A - Freq.: 10MHz ~ 40GHz - Selective Level Meter, Anritsu ML422C - RF Power: 50~600Q, -120dBm~30dBm (50Hz - 30MHz)
- Signal Generator, HP 3325B, HP ESG-4000A, HP E4433B, HP 8340B - RF Power: 50Q, -120dBm~30dBm (100kHz - 40GHz)
- Signal Generator, HP 83620A, HP 83640A - RF Power: 50Q, -120dBm~30dBm (100kHz - 40GHz)
- Syntesized Level Generator, Anritsu MG443B, - RF Power: 50~6009, -120dBm~30dBm (50Hz - 30MHz)
- RF Power Amplifier, 25WI000M7 - RF Power: 50Q, Max. 25W (25MHz - 1GHz)
- RF Power Splitter, HP 11667A, HP 11667B - RF Power: 50Q, -120dBm~30dBm (100kHz - 40GHz)
7 T T
Frequency Meters/Sources: RF Power Meters: RF Power Sources:
- * Frequency / Universal Counters Example of Instrument (RF Measurement Function): Example of Instrument (RF Source Function):
- * Microwave / Time Interval Counters - RF Power Meters - Signal Generators / Function Generators
- * Frequency Standards / Quartz Testers - RF Power Sensors - Synthesized Sweepers
- * Frequency Sources from Other Instrument - Spectrum Analyzers - Pulse Generators
Customer's - * Digital Multimeters (Frequency) / Frequency Meters - RF Level Meters - RF Oscillators
Equipment - Timers / Stopwatches - Modulation Analyzer - Synthesized Level Generators
- Tachometers / Stroboscopes - Radio Communication Analyzers - Network Analyzers
- Site Masters - RF Power Amplifier / Splitter
Range: 1Hz~40GHz - Network Analyzers
Range: -100dBm~44dBm, 100Hz~40GHz, Range: -100dBm~44dBm, 100Hz~40GHz,
50Q, 75Q, 600Q 50Q, 75Q, 600Q
Remark: * ISO/IEC 17025 accredited scopes by Thai Laboratory Accreditation Scheme (Thai Industrial Standards Institute, Ministry of Industry).
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Scope: Electrical Calibration (5)
(RF Att./SWR/TV/Tel/Flutter/Jitter/LF)

Traceability Chart

NEC

Calibration Center

NEC Corporation (Thailand) Ltd.

75/107 M. 11, Paholyothin Rd.,

Klong 1, Klong Luang, Pathumthani 12120
Tel. (66) 2-529-2460, Fax. (66) 2-529-2466

o
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Calibration
No. 0132

National Standard

National Metrology Institute of Japan (NMI1J), Japan

National Institute of Metrology (Thailand), NIMT

NEC's Highest
Standards

- Fixed Attennuator Set, Agilent 8493C
- Fixed Attennuator Set, Wiltron 41KC-S
- Decade Attennuator, Anritsu MN61B

- Termination, Wiltron 26N50, 26NF50
- Termination, Wiltron 28A50

- Termination, Maury 351A, 351B

- Termination, Wiltron 28K50, 28KF50

- Termination, Wiltron 26N75, 26NF75
- Termination, HP 902C, 902D

- 50Q:

- 50Q: 30~40dB (DC~26.5GHz)

- 50Q: 3~20dB (DC~40GHz)

- 75Q: 0~91dB (DC~1.5GHz)

- 50Q: Type N (DC~18GHz)

Type APC 7mm (DC~18GHz)
- 50Q: Type BNC (DC~10GHz)

- 50Q: Type K (DC~40GHz)

- 75Q: Type N (DC~8GHz)

- 50Q: Type 3.5mm (DC~26.5GHz)

- Noise Generator
Agilent N4001A

- Digital Multimeter, Agilent 3458A

- AC Measureing Standard, Fluke 5790A+Wide Band
- Multi-Function Calibrator, Fluke 5720A

- Multi-Function Calibrator, Fluke 57020A+Wide Band

Frequency:

- Rubidium Frequency Standard, R&S XSRM

; 7
fzggerilttc?r?es NEC Purchasing Ltd. (Japan)
VN A\
| |
Standard Equipment Ranges: Standard Equipment: Standard Equipment: Ranges:
- Fixed Attennuator Set, Weinschel 44's - 50Q: 10~40dB (DC~18GHz) Level: Level:

- DCV/ACV: Up~700V (10Hz~10MHz)
- ACV: Up~1KV (10Hz~30MHz)

- DCV/ACV: Up~1kV (10Hz~1MHz)

- DCV/ACV: Up~1kV (10Hz~30MHzZ)

Frequency:
- Freq.: 0.1MHz, 1MHz, 5MHz, 10MHz

N

~

N

N

Standard Equipment:
- Fixed Att. Set, HP 8492A Series
- Fixed Att. Set, Tektronix 011-0059
- Fixed Att. Set, Weinschel Model 2 Series
- VHF Attennuator, HP 355C/355D
- Decade Attenuator, Ando AL352

Ranges:

- 50Q BNC, N, APC 3.5mm
(0~120dB, DC~40GHz)

} - 600/75Q Balance

Standard Equipment:

- Noise Figure Meter,
Agilent N8972A

- PowerAmplifier,
Agilent 8447D

Standard Equipment:

- Signal Generator,
Tektronix TG2000
- Mixed Signal Audio
Measurment Set,

Standard Equipment:

- Multimeter, HP3458A, 34411A, 34401A

- Multi Product Calibrator, 5520A, 5500A

- Oscilloscope, Tektronix TDS684B,TDS540A
- Measuring Receiver HP8902A

- Modulation Analyzer 8901B

* Accredited scopes only ACV, DCV and frequency only

~ ~ Tektronix AM700 "
NEC's Working Network Araivaer. H 8753D (0~91dB, DC~700kHz) NTSCTV Gonerator - Audio Analyzer, VP7725A, HP 8903B
Standards = WIS (AP, Lil? ) ! - Telephone Unit Tester, Ando AE9303
- Network Analyzer, Wiltron 360 Tektronix 1410 - Impulse Sender, Ando AE-3106
- Calibration Kit, HP85031B,85032B,85036B - 50Q BNC, N, APC 3.5mm - PAL TV Generator, - Wow FIutter/CDI/DVD Jitter Calibrator Minato 3101, Act 3901
- Cali i i i ~ ~ Tektronix 1411 ! !
Calibration Kit, Wiltron 3652 (0~120dB, DC~40GHz) ) Vide: Mrezzljrement - Rubidium Frequency Standard, Sansei FSR-101
System, Tektronix VM700T - Universal Counter, HP53132A.012.030, Advantest TR5822
T a5 1 2>
RF Attenuation/Impedance From RF Power Sources/Meters: Noise Meters/Sources: TV Signal Analyzers/ Other LF/Audio/Modulation Instruments:
- RF Attenuators - 50Q: 0~100dB, DC~40GHzZ Sources Instruments: - * Audio Analyzers/Generators
- RF Attenuators - 75Q: 0~90dB, DC~1.5GHz - Noise Figure Analyzers - * PAL Pattern Generators - * CD litter Meters/Calibrators
- RF Attenuators - 75Q Balance: 0~91dB, DC~700kHz - Noise Sources/Generators - * NTSC Pattern Generators - * CD/MD Tracking Offset/Phase Meters/Generators
- RF Attenuators - 600Q Balance: 0~91dB, DC~150kHz - : PAL Vector Scopes - : DVD J.itter Meters/Calibrators
- RF Termination/Calibration Kit - 50Q: DC~40GHz - NTSC Vector Scopes ~ > VTR Jitter Meters/Generators
Customer's - RF Termination/Calibration Kit - 75Q: DC~1.5GHz  * Video Generators ~* WOW Flutter Meters/Generators
Equipment - RF Impedance from Signal Sources - 50Q: DC~40GHz, 75Q: DC~1.5GHz . V!deo Anglyzers . Telephone Unit Analyzers/Generators
- RF Impedance from Signal Meters - 50Q: DC~40GHz, 75Q: DC~1.5GHz . V!deo Noise Meters . B'_EH' Ringer AnaIyze.rs/ Generators
- RF Attenuation from Signal Sources - 50Q: 0~100dB, DC~40GHz, - * Video Pattern Generators - * Digital/Analog Radio Testers/generators
75Q: 0~90dB, DC~1.5GHz - * Video Sweep Generators - * AM/FM/Phase Modulation Analyzers/Generators
- RF Attenuation from Signal Meters - 50Q: 0~100dB, DC~40GHz, - * Distortion Analyzers/Generators
75Q: 0~90dB, DC~1.5GHz - * Oscilloscopes/Oscilloscopes Calibrators
Remark: * ISO/IEC 17025 accredited scopes by Thai Laboratory Accreditation Scheme (Thai Industrial Standards Institute, Ministry of Industry).
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Scope: Electrical Calibration (6)

NEC

Calibration Center

LABORATORY ACCREDITATION

NEC Corporation (Thailand) Ltd.
75/107 M. 11, Paholyothin Rd.,
Klong 1, Klong Luang, Pathumthani 12120

Tel. (66) 2-529-2460, Fax. (66) 2-529-2466

Calibration
No. 0132

National Standard

National Metrology Institute of Japan (NMI1J), Japan

National Institute of Metrology (Thailand), NIMT

N

2N

Accredited
Laboratories

Japan Quality Assurance Organization (JQA) / Agilent Technologies (Japan) / EXFO Asia Pacific PTE Ltd. (Japan)

I\

AN

NEC's Highest
Standards

Primary Wavelength Meter
WA-1150/WFM-601M

Primary Optical Attenuator
Agilent 8158B/8156A

Wavelength

Attenuation

Power

- Lightwave Multi-Meter, Agilent 8153A
- Multi-Wavelength Meter, Agilent 86120C
- Lightwave Measurement System, Agilent 8164A
- Lightwave Multimeter, Agilent 8163A
- Optical Multimeter, Ando AQ2140
(1300~1550 nm +/- 0.003 nm, 1~60dB)

Optical Attenuator,
Agilent 8156A
(1300~1550 nm, 1~60dB)

Optical Power Sensors,
Agilent 81624A
(1300~1550 nm, +10~-90dB)

/I\

Optical Attenuator,
Agilent 8156A / Anritsu MN9605C
(1300~1550 nm, 1~60dB)

Optical Power Sensors,
Agilent 81521B/81525A/81532A
(1300~1550 nm, +27~-110dB)

- Plug in Modules
- Polarization

- Pulse Pattern Gen
- Return Loss

- OTDR

NEC's Working /]\ /]\ T /]\
Standards - Laser Source, Agilent 81640A/81650A/81689A Optical Spectrum Analyzer,
- LD Source, Anritsu MG0938C / Ando AQ4212 / Anritsu MG9002A Anritsu MS9710B
(1310, 1510~1640 nm) (1300~1550 nm, -10~-50dB)
i T
- Optical Component/Optical Time Domain Reflectmeter - Agilent 8147
- Polarization Controller - Agilent 8169
- Return Loss Module - Agilent 81534A
- Optical Directinal Coupler - Anritsu MN9604B
1 T
- Data Communication/Digital Communication Analyzer - Agilent 83480A/83485A (2.488Gb/s), 83480A/83485B (9.953Gb/s)
- 20GHz Optical/Electrical Converter - Agilent 83440C (DC~20GHz)
- SONET/SDH Analyzer - Anritsu MP1570A (10G)
Optical Wavelength / Optical Components / Optical Powers:
- Laser Sources / Lightwave Meters - Optical Attenuators - Communication Test Sets - Single Mode Clock Recovery
- Lightwave Switchs - Optical Direction Couplers - Error Detectors - SONET Transmittion Test Set
, - Lightwave Transmitters / Receivers - Optical Grating Filters - Infiniium DCA ) - SpectralBER DWDM Module
Egztgmg;: - Optical Spectrum Analyzers - N2X Card - Laser Diode Drivers = GIPFLIR
- Optical Time Domain Reflectmeters ~NIC - OmniBER Communication Analyzers - SunSet
- Optical Power Meters / Power Sensors - SunLite

- T-Bird T-Carrier Analyzers
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Traceablllty Chart Calibration Center ,'\

NEC Corporation (Thailand) Ltd.

S oa ]

(™)

75/107 M. 11, Paholyothin Rd., \l,
o _ iy ] Klong 1, Klong Luang, Pathumthani 12120 Lo
Date: 02-Mar-09 _ |Pate: 02-Mar-09 Tel. (66) 2-520-2460, Fax. (66) 2-529-2466 Cﬁgbgiggn
|Sc0pe: Dimensional Calibration (1) |
. . National M rement Institute (NMIA), . . .
National Standard} | National Metrology Institute of Japan (NMIJ) ationat vieasu :usiralia S ) National Institute of Metrology (Thailand), NIMT
— ———
NEC's Highest - Long Gauge Block Set (Grade K, Range 100~500mm) - Gauge Block Set (Grade K, Range 0.1~100mm)
Standards (Uncertainty: 0.04~0.20um) (Uncertainty: 0.02~0.04um)

o C
| | ?
—
NEC's Working - Gauge Block Set (Grade - Laser Hologauge - Gauge Block Set - Gauge Block Set (Grade 0, 1, 2) - Small Angle Generator - Gauge Block Set
Standards K, 0) (Grade K, 0, 1) - Long Gauge Block Set (Grade 0, 1) - Laser Hologauge (Grade 0, 1, 2)
- Electronic Comparator - Electronic Comparator - Caliper Checkers - Digimatic Indicator - Long Gauge Block Set
- Laser Hologauge - Precision Surface Plate - Depth Micro-Checkers - Gauge Block Set (Grade 0, 1)
(Grade 0) - Precision Surface Plates (Grade 0) (Grade 0, 1, 2) - Precision Surface Plates
(Grade 0)
(Uncertainty: (Uncertainty: (Uncertainty: (Uncertainty:
0.02~0.20um) 0.1~0.2um) 0.02~0.20um) (Uncertainty: 0.07~3.0um) 0.07~2.0um) (Uncertainty: 0.07~0.20um)
- Gauge Blocks * - Calibration Testers * - Caliper Checkers* - Outside Micrometers (0~1000mm)* - Precision Levels Others
- Long Gauge Block - Dial Gauge Testers * - Depth Micro-Checkers* - Inside Micrometers (0~300mm)* (0~5mm/m)* - Snap Gauges
(Steel, Ceramic, Carbide) - Coating Thickness - Height Masters - Depth Micrometers (0~300mm)* - Electric Levels - Straightness Edge

Grade 0, 1, 2 Plates - Riser Blocks - Thickness Gauges (0~100mm)* (0~5mm/m)* - Horizontal Machines

Customer's - Linear Probes - Check Masters - Height Gauges (0—~1000mm)* - Length Measuring Machines
. Range: 0.1~300mm - Master Bars - Calipers (0~ 1500mm)* - Coating Thickness Gauges
Equipment Range: 0~500mm - Setting Bars - Depth Gauges (0~600mm)
- Caliper Gauges (0~300mm)
Range: 0~600mm - Micrometer Heads (0~100mm)
- Electrical Comparators (0~10mm)*

* ISO/IEC 17025 accredited scopes by Thai Laboratory Accreditation Scheme (Thai Industrial Standards Institute, Ministry of Industry).
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- L NEC Corporation (Thailand) Ltd. S
(-"T,'\'A) Leader) 75/107 M. 11, Paholyothin Rd., \l,
Date- 02-Mar-09 |b tl.( 02-Mar-09 Klong 1, Klong Luang, Pathumthani 12120 Calibrati
ate: Do-Mar- ate- D--Mar- Tel. (66) 2-529-2460, Fax. (66) 2-529-246€ Sc') g’ié‘;"
|Scope: Dimensional Calibration (2) | '

National Standard

National Institute of Metrology (Thailand), NIMT

Swiss Federal Office of
Metrology (OFMET),

Switzerland

NEC's Highest
Standards

Gauge Block Set (Grade K)
(Uncertainty: 0.02~0.04pm)

Laser Hologauge
(Uncertainty: 0.1~0.2um)

Calibration - Standard Pin Gauge Set - Standard Glass 3-D Master Standard Tape
Testers - Laser Scan Micrometer Scale
. Uncertainty: 0.4pm Uncertainty: 0.2~0.5um Uncertainty: 0.3um Uncertainty: 0.5um | | Uncertainty: 0.5um
NEC's Working
Standards - Working Glass
- 3-W Set Scale -
Digimatic - Thread Plug - Microscope - Profile Projector | | Ring Gauge Set E'ec"ﬁr;'tif =
Indicator Gauge Set Calibrator - Angle Gauge Uiy G5
Uncertainty: 1.0um Uncertainty: 1.0um Uncertainty: 1.0um Uncertainty: 1.0um | | Uncertainty: 0.5pm —
- Feeler Gauges* - Dial Gauges* - Pin Gauges* - Thread Plug - Profile - Glass Scales - Protactors - Holtest* - CMM - Steel Tape - Surface
Customer's - Dial Test - Plug Gauges* Gauges Projectors - Angle Gauges - Metal Rule Plates
Equipment Indicators* - Laser Scan - Thread Ring - Measuring - Radius Gauges Text Tile Tape
- Bore Gauges Micrometers Gauges Microsocopes - Taper Gauges
- Cylinder Gauges - Three Wires* - Scale Loops - Metal Rules
Range: Range: Range: Size:
Range: Range: Range: Range: Range: Range: Range: 2~100mm | | 0~1000mm >300mm 300*300mm
0.1~10mm 0~100mm 0.1~100mm 1~100mm 0~300mm 0~300mm 0~300mm up
* |SO/IEC 17025 accredited scopes by Thai Laboratory Accreditation Scheme (Thai Industrial Standards Institute, Ministry of Industry).
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Calibration Center

NEC Corporation (Thailand) Ltd.

75/107 M. 11, Paholyothin Rd.,

Klong 1, Klong Luang, Pathumthani 12120

7 A )]
{T™)
Date: 19-Mar-09

Calibration

Scope: Force & Torque Calibration |

Tel. (66) 2-529-2460, Fax. (66) 2-529-2466

No. 0132

National Standard

National Institute of Metrology (Thailand), NIMT

NEC's Highest
Standards

- Standard Weight Set, OIML Class E2
(Mettler-Toledo)
Range : 1mg—20kg

- Gauge Block Set Grade K
Range : 0.5mm~500mm

NEC's Working
Standards

- Standard Weight Set, OIML Class E2, F1
(Mettler-Toledo)

- Standard Weight Set, OIML Class F1 (Kern)
- Standard Weight Set, OIML Class F2 (Moriya)
- Standard Weight Set, OIML Class M1 (Moriya)

- Hook / Slot Weight Set (RRK)

Range: 1mg~500kg

- Hook / Slot Weight Set (SSK)
Range: 0~200kg

- Beam Standard (Hios, Kanon)
Range: 1cm~20cm

- Digital Torque Tester (HIOS)
- Digital Torque Tester (KANON)
- Digital Torque Tester (Tohnichi)

Range: 0~2,000kg.cm

- Digital Force Indicator (HBM)
- Load Cell Standard (HBM)

Range: 0~10kN

Customer's
Equipment

Force Measuring Instrument
- Push-Pull Scales *
- Tension Gauges *
- Dial Tension Gauges *
- Force / Digital Force Gauge *

Range: 0~500kgf

Torque Instrument
- Digital / Mechanical Torque Testers
- Torque Gauges
- Torque Wrenches
- Torque Drivers
- Torque Screw Drivers

Ranage: 0~2.000kaf.cm

Force Machines (On-site)
- Tensile Testing Machines
- Autograph Machines

Range: 0~10kN

* ISO/IEC 17025 accredited scopes by Thai Laboratory Accreditation Scheme (Thai Industrial Standards Institute, Ministry of Industry).
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|Sc0pe: Mass Calibration |

NEC
Calibration Center , '\

NEC Corporation (Thailand) Ltd. - 4
75/107 M. 11, Paholyothin Rd., \l,
Klong 1, Klong Luang, Pathumthani 12120

Calibration
Tel. (66) 2-529-2460, Fax. (66) 2-529-2466 No. 0132

National Standard

National Institute of Metrology
(Thailand), NIMT

Physikalisch Technische Bundesanstalt
(PTB), Germany

Swiss Federal Office of Metrology
(OFMET)

NEC's Highest
Standards

- Standard Weight Set, OIML Class E2 (Mettler-Toledo)

Range : 1mg~20kg

NEC's Working

- Standard Weight Set, OIML Class E2
(Mettler-Toledo)

- Standard Weight Set, OIML Class F1
(Mettler-Toledo)
- Standard Weight Set, OIML Class F1

- Standard Weight Set, OIML Class E2, F1
(Mettler-Toledo)

- Other Material Made Weights *
OIML Class F1, F2

Range: 1mg~20kg

- Standard Weight Set, OIML Class F1
Standards - Mass Comparator, Mettler-Toledo, AT201 (Kern) (Kern)
- Mass Comparator, Mettler-Toledo, PR2004 - Mass Comparator, Mettler-Toledo, AT201 - Standard Weight Set, OIML Class F2
- Mass Comparator, Mettler-Toledo, KA30-3/P - Mass Comparator, Mettler-Toledo, PR2004 (Moriya)
- Mass Comparator, Mettler-Toledo, KA30-3/P Standard Weight Set, OIML Class M1
Range: 1mg~20kg (Moriya)
Range: 1mg~20kg
Range: 1mg~500kg
- Steel Weights * - Steel Weights * - Electronic Balances *
- Brass Weights * - Brass Weights * - Spring Balances *
Customer’s - Stainless Steel Weights * - Stainless Steel Weights * - Other Balances *
Equipment

- Other Material Made Weights *
OIML Class F2, M1, M2, M3, No-Class

Range: 1mg~20kg

Range: 0g~500kg

* ISO/IEC 17025 accredited scopes by Thai Laboratory Accreditation Scheme (Thai Industrial Standards Institute, Ministry of Industry).
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|Sc0pe: Other Scopes of Calibration

NEC

Calibration Center
NEC Corporation (Thailand) Ltd.
75/107 M. 11, Paholyothin Rd.,

Klong 1, Klong Luang, Pathumthani 12120
Tel. (66) 2-529-2460, Fax. (66) 2-529-2466

2IN

Calibration
No. 0132

National Standard

National Institute of Metrology (Thailand), NIMT

National Institute of
Standard and
Technology, U.S.A.

National Metrology
Institute of Japan
(NM1J), Japan

NEC's Highest
Standards

Standard Weight
Set, OIML Class E2
(Mettler-Toledo)

Digital Multimeter
(Agilent 3458A)

- Hydraulic Dead Master Ball Roughness Standard Standard Block for - Conductivity pH Solution Standard Liquid for
Duro Meter Tester Weight Tester (Tokyo Semitsu) (Tokyo Semitsu) Hardness Solution Standard Standard Calibrating
NEC's Working (Teclock) (Nagano) E-MG-R054) (NIMT) (Mettler-Toledo) (Mettler-Toledo) Viscometers
Standards - Pressure (Nippon Grease)
Range: 0~100° Calibrator (Fluke) - Decade Resistance
- Pressure Module Boxes
(Fluke) (pH 4~10) (JS 500 / 1,000 /
2,000 / 14,000 /
Range: 0~50kgf.cm? (0.1nS~1S) 160,000)
- Rubber Hardness - Pressure Gauges Roundness Testers Roughess Testers Hardness Testing Conductivity pH Meter - Viscosity Testers
Testers - Pressure Machines (With Probes) (With Probes) - Viscosity Meters
Customer's - Duro Meters Transducer (Vicker / Rockwell)
Equipment - Pressure Switch (Ra, Ry)
(JIS / ASTM Type) - Pressure Indicator
(0~100°) (HMV, HRC, HRB) (0.1nS~1S) (pH 4~10) (125~147,877
(0~50kgf.cm?) or mPa.s)
ial .
Remark:
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|Scope: Temperature Calibration |

Traceability Chart

NEC

Calibration Center

NEC Corporation (Thailand) Ltd.

75/107 M. 11, Paholyothin Rd.,

Klong 1, Klong Luang, Pathumthani 12120
Tel. (66) 2-529-2460, Fax. (66) 2-529-2466

2IN

QIORATOM‘AKREDITAIION
Calibration
No. 0132

National Standard

National Institute of Metrology (Thailand), NIMT

NEC's Highest
Standards

- SPRT Standard (Hart Scientific, 5626)
- Type S Standard Thermocouple (High Temp.)
- High Precision Thermo-Hygrometer (Fluke 1621A)

- Multi-Function Calibrator
(Fluke 5720A)
- DCV Standard (Fluke 732B)

NEC's Working

Standard Sensors and Thermometers:
- PRT Standard Sensor (Asahi), Pt-100
- PRT Standard Sensor (Anritsu), Pt-100
- PRT Standard Sensor (Netsushin), Pt-100
- Type S Thermocouple (High Temp.)
- Type T Thermocouple Set (RS)
- High Precision LIG Thermometers (Nippon Kei)

Temperature Sources:

- Dry Block Calibrator (Hart Scientific, 9105)
- Dry Block Calibrator (Hart Scientific, 9122A)

- Surface Calibrator (Anritsu ACSII)

- Liquid Bath (Jubalo)

- Micro Bath (Hart Scientific, 6102 7103)
- Temperature / Humidity Controlled Chamber (Espec, PR1KP)

Standard Simulators:
- Multi-Product calibrators
(Fluke 5520A)
- Process Calibrator
(Fluke 744)

Standard Indicators:

Standards - Black Stack Thermometer (Hart 1560, 2562) - Digital Multimeter
- Reference Junction Set (Type E, J, K, N, R, S, T) (Agilent 3458A)
- Data Logger With RTD Sensor (Agilent 34970A) - Digital Multimeter
- Hybrid Recorder With Type T Sensors (Yokogawa) (Fluke 8846A)
- Digital Thermometer (Yokogawa 7563-21)
- Humidity Transmitters (Rense)
Temperature Sensors: Thermometers: Temperature Sources: Thermo-Hygro: Temperature Indicators /
- Thermocouple Sensors * - Liguid-in-glass Thermometers * - Dry Block Calibrators * - Thermo-Hygrographes Simulators:
- Thermocouple Extension Wire* - Thermometer With Sensors * - Liquid Bath * - Thermo-Hygrometers - Hybrid Recorders *
Customer’s (Type E/J/K/N/R/S/T) (Analog / Digital) - Chambers, Oven * (Analog / Digital) - Reflow / Soldering Testers *
Equipment - RTD Sensors * - Recorder With Sensors * - Incubators, Autoclave * - Humidity Transmitter - Data Logger / Thermometer *
- Surface Thermometers - Process Calibrators *
- Temperature Calibrators *
Range: -20°C~700°C Range: -20°C~700°C Range: -40°C~1,000°C Range: Tem. -20°C~50°C
Hum. 20%~90%rh Range: TC all type, RTD all type
Remark: * ISO/IEC 17025 accredited scopes by Thai Laboratory Accreditation Scheme (Thai Industrial Standards Institute, Ministry of Industry).
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