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Thin Bulk Effects in SOl Structure

Wang Shouwu, Xia Yongwei, Kong Lingkun and Zhang Dongxuan

(Institute of Semiconductor, Academia Sinica)

Abstract

The potential and carrier distribution in differant parts of SOI structure are stu-
died by using computer simulation, The resuats show that thin bulk effects occur in SO1
structure, with uniformly doped P-type recrystallization silicon film, when the thickness
of the film is less than the maximum thickness of the depletion layer. The higher the
threshold voltage the thicker the reerystallization film when the thickness of the inner
dioxide is constant; whereas the lower the threshold voltage the thicker the inner dioxide
when the film thickness is constant. The threshold voltage decreases as the inner dio-
xide thickness increases and finally becomes a constant value not dependent on the th-
ickness of inner dioxide. The interface states with positive charge in SOI structure fur-
ther decrease the threshold voltage. Simulation analysis show that the principle design
rule to prevent thin bulk effects in SOI structure is to make the thickness of the recrys-
tallization film exceed the maximum thickness of the depletion layer, and to use low
doping density silicon films and thick inner dioxide so as to decrease the influence of
thin bulk effects when the film thickness is less than the maximum thickness of the
depletion layer. The simulation presupposes that it is possible to develop new MOS thin
film transistors with erystal silicon substrate and lower threshold voltage. The simula-
tion shows that the expression of threshold voltage for SOI structure, using depletion ap-
proximation, is very simple and more gccurate.





