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INVESTIGATION OF LOW TEMPERATURE FREQUENCY
CHARACTERISTICS OF POLYSILICON EMITTER
BIPOLAR TRANSISTORS

Huang Liuxing Wei Tongli Zheng Jiang

(Microelgcsronics Censer, Southeas:t University, Nanjing 210018)

Abstract The low temperature frequency characteristics of polysilicon emitter
bipolar transistors are investigated, considered the carrier freezingout effect and trap.
ping effect of shallow energy impurities in semiconductors. It shows that the base
sheet resistance R,, increases quasi-exponentially at low temperature due to carrier
freezingout, which results in the degradation of frequency characteristics of the tran.
sistors at low temperature. The base and emitter transit time increase and the cut.
off frequency decreases at low temperature due to the trapping effect of shallow en-
ergy level impurities. Those should be considered carefully in the design of devices

for low temperature operation.

Key words Bipolar transistor, Polysilicon emitter, Cutoff frequency, Low tem-
peature characteristics



