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 Système International d'Unités (International System of Units)

 in 1960, SI Units were accepted in 11. CGPM

 7 basic and so many derivated measurement quantities

The Base Units of the SI
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second

metre

kilogram

candela

mole

amperekelvin
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Natural 
Constants

Technical
Constant
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Scaling
Constants
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Defining constants
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https://www.sciencelearn.org.nz/images/2299-relationship-between-units
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Test Calibration
Others
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BIPM

International
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• Ohm
• dB

• Watt
• dBm

Power Impedance
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• Kelvin
• Watt

• dB

NoiseAttenuation
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Main Topic Sub Topic

1 Power Power
Powermeter
Power Sensors
Calibration Factor
Effective Efficiency

2 Impedance Impedance
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2 Impedance Impedance
Reflection Coefficient
Return Loss
SWR

3 Attenuation Attenuation
Amplifier
Transmission Coefficient
Insertion Loss

4 Noise Noise Source
Radiometer
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RF & Microwave Laboratories’ Measurement Quantities & Unit

Main Topic Quantity Unit

1 Power Power/Powermeter
Calibration Factor
Effective Efficiency

Watt , dB,  dBm
-
-

2 Impedance Impedance
Reflection Coefficient

Ohm
-
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Reflection Coefficient
Return Loss
SWR

-
dB
-

3 Attenuation Attenuation
Amplifier
Transmission Coefficient
Insertion Loss

dB
dB
-
dB

4 Noise Noise Kelvin, Watt
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RF & Microwave Laboratories’ Measurement Standards

Measurement Topic Primary Level Standards Secondary Level Standards

1 Power Microcalorimeter 
System

Power Sensors

2 Impedance Airline SNA
VNA
Terminations

11

Terminations
Special Measurement Setups

3 Attenuation Piston Attenuator SNA
VNA
Attenuators
Special Measurement Setups

4 Noise Noise Source Radiometer
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 RF power sources





 RF power measurands
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RF Sources Power Sensor Powermeter
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A. PC, 
B. Voltmeter, 
C.Nano voltmeter,
D.RF Signal Source,
E. Powermeter, 
F. Connection Box,
G.Microcalorimeter head/body,
H.Heat Absorber,
I. Thin Line (2 pieces),
J. Thermopile,

Primary Level RF 
Power Standard :
MICROCALORIMETER

RF Power Traceability Chain
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J. Thermopile,
K. Thermistor Mount (2 pieces),
L. Water pool



Asıl başlık stili için tıklatınRF Power Traceability Chain

Microcalorimeter 

Resistance

Voltage

Attenuation

Volt, Ohm, dB
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RF Power Traceability

RF Power

Power Sensor

Thermistor Mount Effective Effieincy

Calibration Factor

Watt
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Length

Inner 
diameter

Outer 
diameter

Unit
Length

Impedance Traceability Chain

meter

Reflection Coefficient

Dimension, 
Material

Parameters

Airline
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Ohm
Impedance
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Diameter
Roughness

Distance

Attenutation Traceability Chain

Dimension, 
Material

Parameters

Piston 
Attenuator

meter

Transmission Coefficient
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Attenuation dB
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Airline

Dimension

Piston 
Attenuator

Dimension
Diameter
Roughness

Distance
Length

Inner 
diameter

Outer 
diameter

Unit
Length

S Parameter (Impedance & Attenutation) Traceability Chain
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VNA Traceability

Impedance Attenuation
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Kelvin, Watt

Kelvin

Temperature, 
Power

Noise Source
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KelvinNoise
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15RPT01 RFMicrowave
Development of RF and Microwave Metrology Capability

Thanks for attention!


