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We discuss the reduction the lateral electric field causes of different
raised source and drain (RSD) structure that Top RSD, Bottom RSD,
Bottom Extend RSD in poly-Si TFT devices using a thick drain structures.
The RSD structure can distribute the lateral electric field to the channel
near the drain region. Experimental results and numerical simulation of
different RSD structures are analyzed in detail. In the detail, the Top RSD
structure 1s 32% reduction in lateral electric field compared to the
conventional device. In addition, the Bottom RSD structure is reduced
compared to the conventional while still maintaining the same lateral
electric field. In addition, the Bottom Extend RSD structure using
ion implantation 85keV 1s 23% reduction in lateral electric field
compared to the conventional device.

Thin-film transistors (poly-Si TFT) devices made with thinner film
on glass or plastic have the advantage of lower grain boundary trap
density ,high mobility ,and higher on-state current compared to thick film
devices. But thin film devices experience a high electric field at the
channel/drain junction region when the devices is operated in the
saturation region. This high electric field is the major cause of impact
ionization at the channel/drain junction region, which results in the
accumulation of holes on the floating body of the device. This hole
accumulation causes a profound kink effect in the [-V characteristics of
thin-film devices, which in turn deteriorates the output characteristics and
reduces the gain of the transistor. This is a serious problem in poly-Si TFT.
Recently, a study on the influence of lateral electric field on the
anomalous leakage current and kink effect of poly-Si TFT has been
reports. It was found that the high lateral electric field at the
channel/drain junction can be effectively reduction by use of the raised
source and drain (RSD). This project reports, for the first time to find out
the reduced the lateral electric field causes of different RSD structures
that Top RSD, Bottom RSD, and Bottom Extend RSD in poly-Si TFT
devices using a thick drain structure.

Index terms: Thin-film transistors ~ raised source and drain (RSD) -

channel/drain junction
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