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The Study of the New Structure and CF, Plasma Treatment for Poly-Si
TFT’s Application
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Abstract:
Utilizing polycrystalline silicon thin film
transistors (poly-Si TFT’s) as on-glass pixel
switch element and peripheral driver circuitsis
the future trend for fabricating active-matrix
liquid-crystal displays (AMLCD’s). In this
project, we propose several technologies to
improve poly-Si TFT’s performance, including
new structure development, channel defect
passivation by CF4 plasma and meta induced
recrystallization of amorphous silicon.

A nove passivation technique of poly-Si
TFT’s will be demonstrated by employing CF,4
plasma treatments for the first time. With
fluorine incorporation into the poly-Si layer,
the electrical characteristics of the poly-Si
TFT’s can be dggnificantly improved.
Moreover, the reliability of the CF; plasma
treated poly-Si TFT’s with respect to the
hot-carrier stress and bias temperature stress
will be investigation, which is due to the
fluorine passivation of trap states in the
channel region and SiO,/poly-Si interface.

This project also proposes new devices
structure for polysilicon thin film transistor
(poly-Si TFT) with sidewall floating gate as an
offset gated structure in the OFF state, while
acting as a conventional nonoffset structure in
the ON state. The self-aligned source/drain
with lightly doped drain (LDD) and floating
gate coupling structure reduces electric field
near the drain and improves the leakage
current.

Keywords: Polysilicon Thin Film Transistors,
Passivation, CF, Plasma, Floating Gate
Coupling Structure, Sidewall
Floating Gate.
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Fig. 1 Schematic diagram of the fabrication process of poly-Si
TFT with CF, plasma treatment.
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poly-Si TFTswith Vps=0.5V and 5V.
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Fig. 5 Schematic diagram of the fabrication process of
poly-Si TFTswith with sidewall floating gate.
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