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Experimental and Theoretical Research for Carrier Mobility of
Thin Polycrystalline Silicon Films in Application of VLSI

Wang Yangyuan, Tao Jiang, Han Ruqgi. Ji Lijiu

(Insiizute of microelectronics, Peking University)

Zhang Aizhen

(Institute of Betjing Semiconductor Devices)

Abstract

The relationship of carrier mobility of polycrystalline silicon films vs. doping concentra-
tion has been investigated theoretically and experimentally. It is shown that the carrier mobility
will not only take a minimum at a intermediate doping level, just like what has been pointed
out by other researchers, but also take a maximum at a high‘ doping level. The existing models
can not predict the mobility »s doping concentration completely. Based on the carrier segre-
gation model and carrier trapping model combined with the impurity scattering mechanism,
the effects of grain size and the density of trapping states at grain boundaries on the maximum
.of carrier mobility have been calculated theoreticaliy. The experimental results have been ex-
plained by the theoretical model satisfactorily.

KEY WORDS: Polycrystalline silicon, Cicrier mobility, Grain boundary, Dopant segre-
Mation, Carrier trapping, Carrier transportation





