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Abstract

A large leakage current may be one of the critical
issues for poly-silicon thin film transistors (poly-Si TFTs) for
LCD applications. In order to reduce the leakage current of
poly-Si TFTs, several offset gated structures have been
reported. However, those devices, where the offset length in
the source region is not same as that in the drain region,
exhibit the asymmetric electrical performances such as the
threshold voltage shift and the variation of the subthreshold
slope. The different offset length is caused by the additional
mask step for the conventional offset structures. Also the
self-aligned implantation may not be applicable due to the
mis-alignment problem.

In this paper, we propose a new fabrication method for
poly-Si TFTs with a self-aligned offset gated structure by
employing a photo resistor reflow process. Compared with
the conventional poly-Si TFTs, the device is consist of two
gate electrodes, of which one is the entitled main gate where
the gate bias is employed and the other is the entitled subgate
which is separate from both sides of the main gate. The poly-
Si channel layer below the offset oxide is protected from the
injected ion impurities for the source/drain implantation and
acts as an offset region of the proposed device. The key
feature of our new device is the offset region due to the offset
oxide.

Our experimental results show that the offset region,
due to the photo resistor reflow process, has been
successfully obtained in order to fabricate the offset gated
poly-Si TFTs. The advantages of the proposed device are that
the offset length in the source region is the same as that in
the drain region because of the self-aligned implantation and
the proposed device does not require any additional mask
process step.
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Fig. 1 The schematic view of the proposed TFT
(a) Top view (b) Cross-sectional view
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Fig. 2 The key processes for fabricating offset oxide.
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Fig. 3 The SEM image of offset oxide.
The space between the main and the sub gate is 0.5 ym
and sub gate length is 0.8 ym
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Fig. 4 Transfer characteristics in a conventional and a
proposed structure poly-Si TFT. The offset length
varies from 0.3 gm to 1.0 ym. V=5V
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Fig. S5 Variation of on-off current ratio (I/los) as a function
of offset length (Log).
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