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CONTACTLESS MEASUREMENT OF ELECTRIC PARAMETERS  

OF SEMICONDUCTORS IN A MICROWAVE RANGE 

Contactless methods using microwave probing radiation are used to study the electronic properties 

of the semiconductors. In many such methods (for example, using magnetooptic effect) the specific 

conductivity and stationary or low frequency dielectric permeability data of the sample must be known 

to obtain the mobility or effective mass values of the semiconductor charge carriers. These parameters 

must be measured without forming ohmic contacts at the sample. In the present paper the technique is 

proposed to measure the specific conductivity and dielectric permeability of the silicon wafers based on 

the measurements of phase shift and transmission coefficient of the probing radiation. The phase shift has 

been measured using the waveguide phase shifter of the interferometer. Specific conductivity has been ob-

tained by transmission coefficient value of the probing radiation taking into account multiple internal re-

flections from both lateral sides of the crystal sample. The reflection coefficient and attenuation constant 

of probing radiation were measured using two samples of lightly doped silicon of different thickness. Be-

cause of finite conductivity of the sample the measured value of reflection coefficient appears to be slight-

ly above compared to that obtained by calculation using the usual formula for nonconducting dielectric 

medium interface. The dependence of reflection coefficient on temperature is found to be close to the line-

ar. The measured dependence of specific conductivity on temperature in temperatures range between 

290 and 350 K is in good agreement with the data calculated in the assumption of Boltzmann distribu-

tion of charge carriers taking into account multiple internal reflections from lateral sides of the sample.  

Key words: contactless measurements, microwave range, specific conductivity, transmission factor, 

dielectric permeability. 
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