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Minority carrier lifetime measurement for N-type 4H-SiC by means
of the microwave photoconductivity decay method

GAO Dong-mei' , LU Qi-rong® , WEI Yan-bing' , HUANG Bin'
(1. College of Mechanical and Control Engineering, Guilin University of Technology, Guilin 541004, China;2. The Center of
Modern Education Technology, Guilin University of Technology, Guilin 541004, China)

Abstract: In order to understand the electrical property of N-type 4H-SiC better and evaluate its crystal quality, with laser
technique and microwave photoconductivity measurement as a tool of the non-conductive and non-destructive characterization for
semiconductors, the measurement prinéiple was described and the experimental equipment was put forward. The dependence of
the minority carrier lifetime on the excitation intensity was discussed. The results show that the changing of the laser pulse energy
(1. e. the photon injection level) little affect the carrier lifetime of the specimen, its peak voltage is proportional to the excitation

intensity. The method of carrier lifetime measurement is convenient and efficient and has a great significance for examination of
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the property of SiC material.
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Fig. 1 Diagram of non-equilibrium carrier concentration decay
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Fig.2 Test system diagram of microwave photoconductivity decay method
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Table 1 The carrier lifetime of the different excitation intensitiy

No.  transmitance of laser pulse/% carrier lifetime/ps
1 100 0.14
2 50 0.138
3 20 0.137
4 5 0.138

W in

_T=100%

0.1 0.2

time/pus

0.3 0.4

Fig.3 Voltage decay curves for the different excitation intensity
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Fig.4 The excess carrier decay curves for different excitation intensitiy
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Fig 4 Temperature distribution on the heat exchange surface
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