2016 4 3 A g K FFRCH A F M) Mar. 2016
o3k FE 2 Journal of Sichuan University (Natural Science Edition) Vol. 53 No. 2

doi: 103969/j. issn. 0490-6756. 2016. 03. 015

WERESHTRERTHFSEERER
USSR R AL ik

W 4

(BB B AR Bef5 B LARER , 4FH 621000)

B OB AT HMAREFRT R TFFARERRT %FFHEMERILSE. K TEHR
EAEH AR AEEL AR T RS BRI (SNR) o9 & A X KRB IR E 5 SNR % h
SRR, AT A LSNR R & R B Wi LA 2 R B LA R 3BTk FARE £
Fodl BT VAR & Sudi i SNR. 508 Z 84K 8 48 K 09k E 7T A48 & SNR. Bl i, £ 4% 0908
BB, SNR M 77 ik 15 T 69 v B A A 5 AR B IR eyt 38 XK 3g X, #4852 WAL %
FRREWE R MR, AL EREREN T F FR 0GR AR F FRE R RS R A2
RA—EHEEE L.

KW . AR LAY WHARF; ok 12kt

FESES. 0211.64 XERFRINAG . A XEHS . 0490-6756(2016)02-0331-06

Stochastic resonance of impurities diffusion induced by dichotomous noise and

square-wave signal in a semiconductor layer

OU Jian
(Information Engineering Department of Mianyang Vocational and Technical College, Mianyang 621000, China)

Abstract: The stochastic resonance (SR) in a semiconductor layer driven by a dichotomous noise and
square-wave signal is investigated. On the assumption that the system satisfies the adiabatic approxima-
tion condition, applying the two-state theory, the expression for the output signal-to -noise ratio (SNR)
of the system is obtained. The non-monotonic influence of the surrounding temperature on the SNR is
found. It is shown that the SNR is a non-monotonic function of the standard deviation of the impurities’
position and the system bias: By choosing the deviation and bias of the impurity, the system SNR can be
tuned. For low temperature, large bias can improve the system SNR. Moreover, the SNR increases
with the amplitude of the square-wave signal and the ratio between temperature of the hot and cold res-
ervoirs for relatively high temperature, while the SNR decrease with the increase of potential energy and
the strength of the dichotomous noise. The results obtained in this paper have certain theoretical signifi-
cance for the semiconductor design and the investigation of the semiconductor layer process.
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Fig. 3 The SNR versus T. in a unit of Kelvin for varied

signal amplitude A
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