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Study on the Photo Leakage Current
of LTPS TFTs by Extra Defect Creation
with DC Stress

Student : Yun-Hsiang Lee Advisor : Dr. Ya-Hsiang Tai

Department of Display Institute

National Chiao Tung University, Hsinchu, Taiwan

Abstract

Recently, duewto' the excellent current. driving abilify, low temperature
polycrystalline silicon (LTPS) thin-film transistors (TFTs) have been widely used on
the active-matrix liquid-crystal displays. Several igroups had paid their attentions on
the photo current characteristics of LTPS TFTs because high illumination intensity
from back light increases the leakage current of LIPS TFTs and results in the decrease
of pixel voltage and the increase of cross talk. In addition, all kinds of attempts of
high added value functions like light sensor, touch panel, image scanner, etc. have
been reported to integrate display circuits to peripheral area of the glass substrate.
Therefore, photo effect on LTPS TFTs is worthy of investigation.

It was found that photo leakage current has good linear dependence on the
illumination intensity. As long as in the off region, whether the measure condition is,
this good linearity is always tenable. Therefore, the slope of the curve has been
defined as an important index about the photo effect for our study. In this thesis, we

present detailed studies on the factors that affect the photo leakage current like bias
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conditions, temperature, and defect states in the poly-Si thin film, and propose an
empirical model to describe the behavior of photo leakage current under different
drain and gate biases and temperatures.

Furthermore, photo current behaviors affected by extra defect states creation
have been also investigated. Hot-Carrier and Self-Heating effects afford different
types of defect states creation in the energy gap and change photo leakage current. In
addition, forward and reverse measurements can distinguish the location of damage
regions in the poly-Si thin film and their effects on photo leakage current. A model

considering the relation between photo leakage current and defect is proposed to
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