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Time domain theory of the electronic transport property
of semiconductors measured by means of
square-wave-modulated free carrier absorption
technique”

Zhang Xi-Ren' Gao Chun-Ming

(School of Optoelectronic Information, University of Electronic Science and Technology of China, Chengdu 610054, China)

( Received 30 October 2013; revised manuscript received 19 March 2014 )

Abstract
A time-domain model for the square-wave-modulated free carrier absorption (MFCA) is developed in measuring the
electronic transport properties (the carrier lifetime, the carrier diffusivity, and the front surface recombination velocity)
of semiconductor wafers. The dependences of time-domain MFCA signals on the electronic transport properties at
different modulation frequencies are investigated by computer simulation. It is found that there are the high sensitivities
of MFCA signal to the individual transport parameter. Furthermore, compared with the results by frequency-domain

MFCA, in time-domain MFCA measuring ranges the transport properties can be improved.

Keywords: modulated free carrier absorption, electronic transport properties, square wave modulation
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