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1. Extended Abstract 
 

This paper describes recent research activities on a reference standard for millimeter-wave power primary standards 

system at Korea Research Institute of Standards and Science (KRISS). The design scheme of the reference standard and its 

basic performance will be presented. 

In recent years, the demands for millimeter-wave measurement in automotive and communication industries have been 

increased. However, national metrology institutes (NMIs) have not been able to support the traceability of millimeter-wave 

power measurement over 170 GHz, which is a quite pressing and difficult issue in RF power metrology. 

Since 2012, KRISS has endeavored to build millimeter-wave primary power standards, microcalorimeters, that cover 

from 50 GHz to over 170 GHz [1]. The microcalorimeter usually consists of a thermopile module, adiabatic lines, thermostat 

structure, and, the most challenging part, reference standards. Waveguide thermistor mounts have been widely used for the 

reference standards in microcalorimeter measurement for over 30 years. They are applicable to the RF–dc substitution 

method for effective efficiency evaluation but were discontinued. To substitute the thermistor mounts, many NMIs struggle to 

find out some alternative solutions with thermoelectric sensors and others. KRISS also has investigated a commercially 

available sensor such as a VDI-Erickson power sensor [2]. The senor was modified to the reference standard of the KRISS 

W-band waveguide microcalorimeter. 

To minimize the heat volume of the standard, we replaced a metallic cover with a lighter one and removed the electric 

circuit. As the first step of reference standard evaluation, we will try to test the reference standard in the KRISS W-band 

waveguide microcalorimeter. In this test, we will check the feasibility of this approach to apply the standard with a 

waveguide transition such as a W-band to D-band transition or a W-band to J-band one to overcome the 110 GHz limit. 

 

 

Figure 1. Active transmission line of  KRISS W-band waveguide microcalorimeter. (1: adiabatic line, 2: 1-in waveguide 

section, 3: adaptor section, 4: senor core). 
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