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Study on distribution characteristics and parameter extraction
method of IGCT carrier lifetime

ZHOU Ya-xing'”, CHEN Fang-lin’, WANG Jia-rui*, KONG Li"’
( L.Institute of Electrical Engineering, Chinese Academy of Sciences, Beijing 100190, China;
2.University of Chinese Academy of Sciences, Beijing 100049, China;
3. Zhuzhou CRRC Times Electric Co., Ltd., Zhuzhou 412001, China;
4. State Grid Jilin Electric Power Research Institute, Changchun 132000, China)

Abstract: There is a strong relationship between carrier lifetime of Integrated Gate Commutated Thyristor (IGCT)
physical model and dynamic or static characteristics. The existing turn-off current-tail based parameter extraction
method of carrier lifetime assumes that the deceasing of current-tail mainly depends on the carrier recombination in
N-base neglecting the extraction of electron from anode, therefore there is a limitation when applying to IGCT in
which the extraction of electron from anode is enhanced by using transparent anode structure. In this paper, based
on doping concentration dependent carrier lifetime model and Shockley-Read-Hall ( SRH) recombination model,
the coupled relation between carrier lifetimes in different regions is analyzed ; the distribution characteristics of mi-
nority carrier and its current are discussed and analyzed by taking the PN junction near anode side as a short diode
considering that the thickness of transparent anode is much less than the minority carrier diffusion length; then an
improved method of carrier lifetime extraction is proposed. At last, the parameters of carrier lifetime in different re-
gion are derived from experiment as the effective carrier lifetime varying with the applied voltage; and good agree-
ment between the experimental data and simulation results of double-pulse show the correctness of the proposed
method of parameters extraction.

Key words: integrated gate commutated thyristor (IGCT) ; carrier lifetime; parameter extraction; transparent an-

ode



