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Study on the Novel Drain-Relief Structures in
Low-Temperature Polycrystalline Silicon
Thin-Film Transistor to Improve the Device
Characteristics

ABSTRACT

Recently, low-temperature polycrystalline silicon (LTPS) thin-film transistor (TFTSs)
have become attractive and popular due to their applications in active-matrix
displays - such as LCD and OLED devices. Active matrix displays with integrated
circuits in a single panel substrate can be implemented by high-performance LTPS
TFTs. The requirements for high-performance device are high current-driving
capability together with low leakage current characteristics.

Unfortunately, we found the undesired side-effects of conventional TFTs device
operation, including large leakage currents, kink effects, and hot-carrier effects, thus
limiting the device performance. Therefore, intention to improve the LTPS-TFT
device performance is the motive for this work.

All the undesired effects are mainly caused by the high electric field near the drain
regime. Therefore, how to effectively reduce the electric field by maintaining device
performance is an important issue to resolve in this work. Extensive studies have
reported various structures that can effectively reduce the channel electric field near
the drain region. However, additional and complicated device processings are required
in those proposed structures, including hydrogen implantations and the spacer
formation. These will tremendously complicate the sequences lithography procedures.

In this work, we proposed a novel structure to effectively relieve the electric field.
It is called the “Gate-Overlapped Lightly-Doped Drain Polycrystalline Silicon
Thin-Film Transistor with a Double-Gate Structure”. This structure is effective with
simple fabrication process requirement. We have successfully demonstrated and
verified with the ISE-TCAD simulation.
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