各國國家標準機構 (NMI National Metrology Institute) 在電量及電磁量標準技術方面的發展及活動概況
(1) 韓國 KRISS

■ Josephson voltage standard — Improvement of Programmable Josephson (PJVS) AC synthesizer is underway.   Current status of PJVS is 0.7V amplitude at 100Hz with expected uncertainty of ~5x10-6.

■ Quantum Hall resistance standard — Upgrade of the system from DCC to CCC (10-8 order at 100Ω and 10 kΩ) was completed in 5 years. A new cryostat was installed in Oct., which allows a lower temperature, and a higher magnetic field range to improve the accuracy further. 

■ AC-DC voltage transfer — Low bound of AC voltage range was extended from 200 mV to 2 mV by developing micro-potentiometer system for frequency range of 20 Hz ~ 1 MHz.

■ AC high voltage — KRISS has established AC high voltage standard up to 200 kV (as for current, up to 40 kA) at 60 Hz only. Recently the frequency range for AC high voltage calibration was extended from 60 Hz to 50 Hz.

■ RF power — A 3.5 mm coaxial microcalorimeter for the frequency range up to 26.5 GHz is under development.

■ RF impedance — Development of coaxial impedance standards below 100 MHz is under progress. A set of coaxial terminations, Type-N male and female, with thin-film Ni-Cr resistors is under construction. A semi-auto probe station for planar device characterization and an automatic tuner system (0.8 GHz to 18 GHz) for active device characterization were constructed.

■ Antenna characteristics — Measurements of dipole and loop antennas to be used for a ripple test of a CTIA chamber were successfully done.

■ RF noise temperature — A measurement system for calibration services will be set up in the frequency range of 18 GHz to 26.5 GHz using two diode noise sources calibrated at NPL.

■ Electric field strength —A calibration system of electric field strength by using GTEM cell and thin-disk type transfer standard was setup in the frequency range of 50 MHz to 1 GHz.

■ Extension of RF measurement services —KRISS has started antenna calibration services according to specific methods such as SAE ARP-958 and ANSI C63-5, and implemented antenna measurement method, 1-antenna method, using an antenna and its image by the ground plane at the OATS of the KRISS. Measurement of the permittivity of a solid plastic was carried out at 96 GHz using a network analyzer.  The reflectivity of an absorber was measured using horn antennas at the extrapolation range installed in the KRISS anechoic chamber at 8 GHz to 18 GHz.  

(2) 紐西蘭 MSL

■ DC/LF 

— Murray Early spent a month working with Martin Goetz in PTB’s   Electrical Quantum Metrology group.  He assisted with the development of a new method for improving the stability of cryogenic current comparator systems with the intent of implementing similar improvements to MSL’s QHR system.

— Vladimir Bubanja is continuing collaborative work on electron transport in nano-systems most recently with Dr Jung Hyun Oh from the Institute of Quantum Information Processing and Systems at the University of Seoul.  Recent publications have been on electron diffusion and elastic cotunneling through quantum dots and the conductance of single-electron transistors.

— Tom Stewart is improving the calibration service for three-phase mains energy by fully characterising a Radian RD-31 meter to enable full automation of the calibration.  A key step was adding a waveform synchronisation capability to our HEG PL10A three-phase source.  This has revealed some issues with methods commonly used in the industry for building up three-phase calibrations based on a calibrated single-phase meter.

— MSL has committed resources to a full investigation of alternative calibration approaches in watt-balance experiments.  Laurie Christian is scoping an optimum approach for measuring low frequency ac voltages from an oscillating coil with an ac Josephson system.  A pulse-tube cryocooler is being considered to better manage high liquid helium costs in New Zealand.  This will initially be shared with the cryogenic current comparator system that is under development.

— Tim Lawson has reviewed the temperature performance of resistors sent for calibration at the BIPM and analysed the historical performance of the resistance scale.

— Keith Jones has been investigating the environmental performance of a set of Andeen Hagerling AH11 capacitors including the impact of travel to the BIPM.

■ RF 

— Work is on-going to construct a new primary standard of RF attenuation in type-N based on a Korean design [Joo-Gwang Lee, et al, Meas Sci Tech 15 (2004) 55-57].  The design uses a large number of thermistor power sensors, each of which is controlled by an NBS Type-IV bridge (Larsen Bridge).  MSL will be fabricating about ten bridges in the next year or so, to reduce the project's capital costs. MSL could make a few more bridges at this time.  Any interest in obtaining bridges should be addressed to Blair Hall (b.hall@irl.cri.nz).

(3) 中國 NIM

■ Joule Balance 

— An isolated foundation, 38.8 tons, was built for Joule Balance in NIM Changping Campus. Non-magnetic materials were used to make sure that the mutual inductance measurement is processed in the Non-magnetic environment.

— For mutual inductance measurement, a new sine wave generator based on DDS is finished. Fiber is used to isolate the digital part and analogue part to get good performance. The measurement uncertainty of 10mH standard mutual inductance is 0.1ppm at 159Hz. 

— A special designed balance with 1m length arms (the total length of the arm is 2m long) has been built and in the progress of testing. A laser length measuring instrument based on laser interferometry has been built to measure the position of the coils. 

■ QHR —The CCC was developed to comparing the artefact resistors against QHR. The higher winding turns, 6066/47, 10067/78, 16133/125, are used to make the ratios. Pressure filter and compensation circuits were used to improve the dynamic characteristic to ensure the current tracking ability. An uncertainty of 0.24 ppb for the QHR standard is attained.

■ Programmable Josephson Quantum Voltage —To make the PJVS fully automated, a computer-controlled multi-channel bias current source (BCS) and a set of auto-reversing switch system have been developed. The BCS differs from a normal DAC with common grounded, It is grounded and powered by cells independently to avoid the interference from the AC power. and the number of the output channels can be extended easily. The scanner switch performs well with its EMF less than 3nV.  For AC application, a set of homemade high speed BCS has been designed for Josephson AC synthesizer. Its outputs are adjusted to be higher than 20V, and 60Hz AC signal has been successfully synthesized with the uncertainty at 5x10-6 level.

■ Cross capacitance — A new calculable capacitor in cooperation with the NMIA is under built to make a better experimental determination of Rk for the macroscopic measurement of fine structure constant with lower uncertainty. Compared with the usual compensating method by a modified cone-ended spike in other NMIs, a new electrical method for reducing the end-effect error of the cross-capacitor with an appropriate voltage to an auxiliary electrode fitted on the end face of the movable guard rod is adopted.  The main electrodes and the lead screw in the project of calculable capacitor will be manufactured by NMIA and sent to NIM before the middle of 2010. The rest components have already been finished by NIM and some auxiliary assembly and adjustment tools are being in installation preliminarily. The further research of the new electrical compensating method has been performed in the whole year of 2009 and found another important function of measurement of the distance change of two main electrodes. The new capacitance bridge, a 10:1 ratio two-terminal-pair coaxial bridge using two-stage inductive voltage divider, has been redesigned and built. 

■ AC-DC Transfer 

1) Binary inductive current divider: A current divider consists of twelve sets of Binary Inductive Current Dividers (BICD) with the ratio of 1:1 was developed. One set of BICD was used as the reference to calibrate the ratio errors and phase errors of the other eleven sets, and then random current ratios with the different combination of twelve BICDs (from 11:1 to 1:1) can be generated. The device is intend to compare the phase errors of two shunts with different resistance at current at 1 A and at the frequency from 400 Hz to 5 kHz.

2) m×n resistive voltage divider: An Resistive Voltage Divider with m×n construction was developed, and the phase errors at frequencies up to 200 kHz is under investigation.

3) Ultra-low-frequency voltage: A method to measure the ultra-low-frequency (0.01 Hz to 10 Hz) voltage with double-heater multijunction thermal converter is under development.

4) Low AC current down to 20μA, 10Hz to 10 kHz: An AC current source with high output impedance was developed to calibrate low AC current of multi-meter. A series of AC shunts will also be developed to calibrate the AC current source.

■ High voltage: Partial discharge and digitizer —For the calibration of PD Calibrators, sampling resistors for the measurement of apparent charge greater than 1000pC are developed. For the calibration of digital recorders in high-voltage impulse tests, attenuators and calibration software are under developed.

■ RF and Microwave — 

1) Air line Calibration System: The inner diameter of the out conduct of the air line is determined by measurement of capacitance produced with a probe and the out conduct. The measurement of diameter is traceable to a series of gauges that is used as reference standard. The experiments are being done for the uncertainty assessment.

2) Fast Risetime Pulse: An electro-optic sampling system is used to build fast risetime and narrow pulse to calibrate the risetime response of sampling oscilloscope. It is expected that the project will be completed in two years.

3) Noise: An standard noise source was build with liquid nitrogen temperature and ambient temperature noise at frequency from 26.5GHz to 40GHz on waveguide. The noise radiometer is being developed right now. Waveguide noise sources at frequency from 8.2GHz to 12.4GHz and 12.4GHz to 18GHz will be built as well.

4) Calculable dipole antenna: Dipole antenna simulation is aimed to get reference standard through simulating a pair of calculable dipole antennas at frequency from 30MHz to 1000MHz. The experiments are being done to examine if there is good agreement between measurement and simulation results.

■ Personnel Change and New laboratory Start — Dr. He Qing charged the director of Electricity and Quantum Division from this May. The new laboratory in the suburb, Changping of Beijing, has been launched to use this year. Clean room and several new anechoic chambers were built there. The large size devices, like car or medical devices can be calibrated on EMC characteristic with new facilities. Some antenna standards and some guide wave standards have been moved to the new laboratory. Main researching works, such as watt balance, cross capacitance, quantum sample fabrication, etc., will also be done in the new laboratory.

(4) 泰國 NIMT

■ 

Quantum Hall Resistance Standard — The department had established a quantum Hall resistance (QHR) measurement system. A direct current comparator bridge is used to transfers the correct QHR standard (at the filling factor equal to 2) to the standard resistance of 1000 ohm with the uncertainty level of 10-7.  Over the past year, numbers of test are employed to verify the correctness and system stability; as well as making substantial improvements.  These tests are aimed to achieve the highest possible reliability and the lowest possible uncertainty on Thailand national resistance standard and these values have to be accepted internationally.  A prime example is on a procedure to maintain the measurement standard of 1000 ohm.  NIMT made a bilateral comparison with the BIPM on the 10 kilo-ohm resistance.  Evaluation of the comparison results is going on.

■
10V Josephson Junction Voltage Standard —Josephson Junction Voltage Standard (JJVS) is produced from the new 10 volt JJVS system.  The JJVS laboratory infrastructure had now completed.  The system is currently under testing based upon theoretical aspects and operating procedures.  The test models are: (1) JVS operating systems, (2) zero testing, (3) data transfer from JJVS to group of Zener reference standard and (4) the nano-voltmeter gain line determination.

■
 AC high-voltage measurements —The AC high-voltage system is widely used throughout the country.  As a result, the NIMT electrical metrology department conducted a pioneer work on AC high-voltage measurement as a national laboratory.  The effort is to establish the internationally recognised AC high-voltage reference standard.  If it is a success, the AC high-voltage reference standard is generated, maintained and later disseminate throughout the country.  The AC high-voltage measurement standard is established at 200 kilovolt.  This is to provide sufficient supports for the industrial sectors in Thailand.  NIMT system is calibrated with the PTB AC high-voltage measurement system regarding to measurement confidence and reliability.  NIMT want to produce and later distribute the correct measurement values and measurement methods.  Two departmental staffs were trained at PTB on measurement operations and methods to minimise the measurement uncertainties.

■
Researches
1) Developments on QHR measurement and distribution systems:   This study is aimed to enhance the measured 1 kilo-ohm resistances with the highest possible precisions and the uncertainty of less than 0.1 ppm.  The achieved measured values will be distributed to the in-house users and compared in the values with other NMIs worldwide.

2) Automatic high resistance measurement: The challenge of high measurement resistance is the low current.  NIMT aims to extend the high resistance measurement capability in term of quality of both accuracy and stability.  However with a bulk measured data, an algorithm to implement the automatic measurement system is planned to be developed.

3) Automatic switch implementation: NIMT wanted to conduct experiments of making NIMT own automatic switch as calibrator and multi-meter calibration aid.  With this switch, the measurement time will be reduced and the overall calibration quality should be improved because there will be less movement in the calibration area.

■
Future plan
The electrical metrology department future plans are in-lined with two NIMT prime goals comprised of: (1) introducing the new calibration service and (2) strengthening the existing measurement services by reducing the measurement uncertainties.  These two goals are to reinforce the “National Metrological System Development Act”, passed in 1997 by the National Legislative Assembly.  The department had launched the following tasks to be conducted in the near future:

1) AC high-voltage: 200 kV equipment set up.  The AC high-voltage laboratory will perform tests to ensure that the new measurement systems operate properly and result required uncertainties. 

2) AC resistance bridge: purchase equipment plan.  The AC resistance laboratory is under the plan of purchasing measurement equipments for the AC resistance bridge circuit.

3) QHR: ascertain the measurement improvement.  The department is going to improve the measurement results in terms of measurement quality – mainly to improve the accuracy and corresponding uncertainty.  The effort to increase the measurement uncertainty is under resolved of rather complex requirements.

4) JJVS: Improvements to the measurement quality.  The JJVS system is fully established.  Few procedures are under tests in order to enhance accuracies and uncertainties.

(5) 新加坡 NMC

■ Projects

1) Development of THz measurement standards for traceable attenuation, scattering parameters and power measurement up to 1 THz

2) Development of a millimeter-wave coaxial attenuation standard 26.6 GHz to 40 GHz

3) Development of a millimeter-wave waveguide attenuation standard 50 GHz to 75 GHz

4)
Measurement setup for characterizing electromagnetic properties of coating materials

5)
Direct comparison transfer microwave power sensor calibration system for 18 GHz and 26.5 GHz

6)
Setting up of a 26.5 GHz coaxial power primary standard 

7)
Upgrading of Josephson array voltage standard system (microwave source)

8)
Direct comparison of Josephson voltage standard systems.

9)
Upgrading of zener dc voltage standards maintenance system

10)
 Low current meter calibration system (1 pA to 2 μA)

11) 
Improvement of cryogenic current comparator resistance bridge operation (noise reduction)

12) 
Extension of high value resistance measurement system to 1 T

13) 
NIMT & NMC project on verification of DC voltage primary standard system under the Thailand-Singapore Civil Service Exchange Programme (CSEP) framework.

■
Calibration and measurement services

The following services were introduced to industry in 2009

1)
Calibration of microwave attenuation from  26.5 GHz to 40 GHz

2)
Calibration of low current meter

3)
Calibration of high resistance standards to 1 T

4)
Calibration of microwave reflection coefficients and transmission coefficients of devices using vector network analyzer

(6) 澳洲 NMIA

■ Impedance And Resistance

1) Impedance development: A calculable capacitor of exceptional accuracy is being designed and built in collaboration with the BIPM.  The intention is to make a new experimental determination of RK with improved uncertainty. NMIA is manufacturing components for four new capacitors, to be established at NRC, BIPM, NIM and NMIA, respectively. The engineering drawings are complete and many parts have already been manufactured. Once set of the most critical components, the main electrodes, has been completed. The second set is nearing completion. Uniformity of the diameter of less than 100 nm has been achieved.  A set of fused silica capacitors is also under construction to improve the uncertainty of the build-up chain from the calculable capacitor is complete. 

2) Cryogenic Current Comparator: A cryogenic current comparator is under development. A digitally derived and computer-controlled "rampable" voltage source has been completed and this has significantly improved the repeatability of the CCC measurements. Room temperature resistors having QHR values of 12.906 kΩ and 6.453 kΩ have been measured with respect to 100 Ω, and 1 Ω to 1 Ω comparisons have been made at the 10 mW level..

3) Comparisons: The key comparison APMP.EM-K4.1 at 10 pF and supplementary comparison APMP.EM-S7 at 100 pF are complete.  The key comparison APMP.EM-K1.1 at 1 Ω and 10 kΩ is expected to commence in 2010.  As NMIA resistance measurements are currently traceable to the SI via the calculable capacitor, it would be advantageous to collaborate with another laboratory able to link directly to the QHR.

■ Low-Frequency Standards 

1) New-generation alternating voltage standards: An ac-dc transfer measurement system based on a quantum standard of alternating voltage is presently under development. The standard is based on a programmable array of Josephson junctions and uses a lock-in amplifier to measure the difference between the voltage across the thermal converter being calibrated and the fundamental harmonic of a step wise approximated sinewave generated by the Josephson array. 

2) Precision Buffer Amplifiers: A range of precision buffer amplifiers for use in Josphson ac standards and high frequency power standards has been developed and is presently in use in several leading NMIs. The ac-dc difference of the amplifier is less than 0.1V/V at audio frequencies and les than 10 V/V at 100 kHz. The rise time is better than 20 ns. The amplifier allows for direct connection of thermal converters to a programmable Josephson voltage array.

3) Resistive Voltage Dividers for Frequencies up to 200 kHz: A range of precision resistive voltage dividers for use in high frequency power standards is under development.

4) Precision 1000 V Inductive Voltage Divider: Once more divider has been built for an overseas NMI. In-phase erors of the order of 1 part in 10 10 th power frequencies have been confirmed. 

5) System for the calibration of AC Voltmeters at Ultra Low Frequencies: A voltage measurement system for frequencies down to 10 mHz based on sampling techniques has been developed and compared with thermal voltage converters.

■ Radio Frequency And Microwave

1) Scattering parameters measurements: Measurements for APC7, Type-N and 3.5 mm connector systems using a new 50 GHz Vector Network Analyzer traceable to reference airlines and piston based attenuation standards have been established. Uncertainty model for the measurements of amplitude and phase of reflection and transmission coefficients has been developed. Currently we are working on further improvement of airline standards at high frequencies.

2) APMP attenuation imtercomparison: NMIA participated in the APMP.EM.RF-K19.CL attenuation intercomparison this year. The results showed good agreement at 5 GHz but were disappointing at 60 MHz. Preliminary investigation reveals that, although filtering was applied, a significant second harmonic of the fundamental 60 MHz was present and caused the problems. We are investigating and modifying our measurement procedures for lower frequency attenuation measurements to minimise this effect in future intercomparisons.

3)  Contribution to the IEC/CISPR EMC standard: NMIA has continued to participate in the antenna calibration and instrumentation uncertainty analysis projects of IEC/CISPR EMC standard developments. NMIA contributed a site validation method for the EMC directional antenna calibrations from 1 GHz to 18 GHz, and an antenna calibration procedure and uncertainty budget for CISPR 16-1-6. 

4) Horn antennas: A swept frequency technique for standard horn gain measurement has been developed. The initial measurement results showed that similar low uncertainty for the new procedure to the single frequency measurement can be achieved.  Our current research on antenna metrology includes swept frequency method, time-domain techniques and reference site method for EMC emission site validation.

■ High Voltage 

1) Work related to revision of IEC High-voltage standards: NMIA has continued to participate in producing material for the revision of IEC 60060, High-Voltage Test Techniques.

2) Impulse voltage test and calibration: A new impulse voltage test system has been commissioned. The maximum test and calibration voltages for lightning and switching impulses have been upgraded to 2.8 MV and 1.8 MV respectively.

3) DC high voltage calibration: The uncertainty of DC high voltage ratio calibration at voltages up to 150 kV has now been reduced to 10 μV/V.  The development of a 1 MV DC resistive voltage divider is now complete. The best uncertainty that can be achieved is approximately 100 μV/V at 1000 kV. 

4) PD measurement: The laboratory has established capabilities of high-voltage Partial Discharge (PD) measurement for high voltage equipment such as instrument transformers, circuit breakers and disconnectors.

(7) 日本 NMIJ

■

PJVS —Our programmable Josephson voltage standard system has been extended from dc to finite frequency domain (up to 2 kHz). We have also succeeded in generation of unipolar arbitrary waveforms down to 60 Hz using a prototype of pulse driven Josephson voltage standard system.  In both systems Josephson junction arrays are cooled with mechanical refrigerators instead of liquid helium. Optimizations for both systems, such as improvement of Josephson junction arrays and development of new cryocoolers, are now in progress. We have provided three thoroughly characterized Zener voltage references for APMP comparison.

■
QHR — In order to realize a 10 kohm quantum Hall array resistance standard, test devices have been fabricated. 10 kohm device shows a clear 10 kohm Hall resistance plateau, and optimization of the process flow is now in progress. A test device of ac-QHR with on chip double-shield and conventional single Hall bar QHR devices are also fabricated and under test.

■
Impedance — A new current-comparator-based impedance bridge for calibrating capacitance standards of 100 F and 1 mF is designed and under development.

■
AC/DC transfer — Planner multi-junction thermal converters are being developed for extending the frequency range of AC/DC voltage differences from 1 MHz up to 50 MHz.

■
Power 

1) 
Power (at NMIJ): In a non-sinusoidal power standard, a discreet fourier transform (DFT) code has been developed, and the operation of the GPIB control program has been confirmed. At present, an uncertainty budge listing is in progress.

2) Power (at JEMIC): JEMIC received a peer review for AC Power and Energy in December 2008. The reviewer was Dr. Murray Early of MSL.

■
RF Power —The standard and the calibration service (100 kHz to 1 MHz, 1mW, Calibration factor from 0.9 to 1, 7 mm coaxial) will be prepared by the end of this March.  
WR-10 and WR-15 waveguide calorimeters with simple structure are under development. 
 New RF voltage standard for type N, 10 MHz to 1 GHz, 0.5 V is under development.  
Improvement of the uncertainty of 7 mm coaxial and 2.9 mm coaxial calorimeters has been done by correcting the influence of signal reflection and the calibration systems will be reviewed soon.

■ RF Impedance — Calibration systems for S-parameter of 40MHz - 18GHz on PC7 connectors and for S-parameters of 40MHz - 3GHz on Type-N75 connectors have been prepared.

■
RF Attenuation —The standard and the calibration service (50GHz ~ 75GHz, Variable attenuator, WR15) have been prepared on the basis of the IF substitution method.  
RF attenuation standard of 100 kHz ~ 10 MHz with an IVD, and a calibration system for variable attenuators will be prepared to be fitted with Type-N connector.

■
Fields and antennas

1) Magnetic field strength standard (10 Hz - 400 kHz) and monopole antenna standard (9 kHz - 30 MHz) are under R&D. Magnetic field sensor calibration service at 50 Hz and 60 Hz will be started by 2011.

2) Millimeter antennas: An antenna calibration system based on the extrapolation three antenna method with an optical bench was developed for millimeter-wave standard gain horn antenna. The calibration service for V-band (50GHz-75GHz) will be started by March 2010. The service for W-band antenna using a similar system will be started in the next year.

■
Other topics

1) Development of microwave power standard based on atomic Rabi frequency: 
A new microwave power standard using the Rabi frequency for hyper fine structure of Cs atom has been studied in NMIJ. We have succeeded in an evaluation of absolute incident RF power into a Cs vapor cell at 9.2 GHz with uncertainty of approximately 4%. The difference of RF power evaluated using a conventional calorimeter was 3%.

2) NMIJ is developing a simple RF attenuation measurement technique with a small mismatch uncertainty using quarter wavelength (QW) airline standards.

3) NMIJ and NPL started the joint research project for millimeter and sub-millimeter S parameter measurements and standards in the coaxial and waveguide transmission lines. 

4) NMIJ is planning to start antenna pattern calibration for mm-wave (up to 110 GHz) using a planar near-field scanner system within a few years.

(8) 香港 SCL

■
Projects/Activities

1)
SCL has improved its low DC current measurement system, extending its measurement capability down to 100 fA (10-13 A).

2)
SCL has set up a primary standard and calibration facility for high precision 3-phase power and energy meters. The new calibration service will cover power and energy meters with voltage and current up to 480 V and 160 A respectively.

3)
SCL has developed calibration services for power quality instruments, such as harmonic sources/analysers and flicker sources/meters.

4)
SCL has developed a calibration service for ultrasonic flaw detectors in accordance with the periodic and repair tests of the EN12668:2000 + A1:2004 standard.

5)
SCL has extended its calibration capabilities for voltage surge and current surge up to 7.4 kV and 3.7 kA respectively.

6)
SCL has developed a calibration service for RF voltage sources with 75 Ω output impedance for voltage from 1.8 mV to 5 V at frequency from 300 kHz to 1 GHz.

7)
SCL has set up measurement standards and calibration facilities in the following measurement fields: direct current, low frequency, radio frequency/microwave, time and frequency, acoustics, temperature, humidity, dimension, mass, volume, density, pressure, hardness, rotational speed, torque and force.

■ 
Future Plans 

SCL will develop the following measurement standards and calibration facilities/services:

1)
Calibration service for RF voltage meters with 75 Ω input impedance. (Q4 of 2009)

2)
Calibration service for generators for voltage dips, short interruptions and voltage variations. (Q1 of 2010)

3)
Calibration service for Gauss meters (up to 500 Gauss). (Q2 of 2010)

(9) 馬來西亞 NML-SIRIM

■ 

New Measurement Standards 

1) 
A traceable AC magnetic measurement system has been established for low-level AC magnetic flux density measurement and calibration up to 20 kHz.

2) 
High voltage impulse and transient measurement system with 600 kV AC will be installed in 2010.

■
Upgrading of Standards 

1)
Josephson Junctions Voltage Standard System – Physical improvement of the system has been carried out. The system now has new Gunn bias source, new JJV chip, upgraded cryoprobe with new filter box and high insulation resistance. It also has additional two-wire for precision measurement and monitoring. With these upgrades the uncertainty has improved from 140 nV to 80 nV.

2)
Quantum Hall Resistance Standard – Since the upgrading of the CCC to the NPL version was completed, recently the laboratory has received the new QHR system, but still awaiting assembly and installation.

3)
Traceability of the RF power measurement has been established to KRISS, Korea. Other activities in RF and microwave measurement have been the repair and upgrading of the Vector Network Analyzer and Waveguide Below Cut-Off (WBCO) attenuation standard. The RF and Microwave Laboratory is expected to pilot the PT programme on RF power measurement for Standards Malaysia accredited laboratories in 2010.
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