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Abstract

Low Temperature Polycrystalline Silicon «(LTPS) thin film transistors (TFTSs)
have attracted much attention in:the application on the integrated peripheral circuits of
display electronics such as active'matrix liquid crystal displays (AMLCDs) and active
matrix organic light emitting diodes (AMOLEDS) due to its better current driving
compared with a-Si (amorphous silicon) TFTs.

In the chapter two of this thesis, the reliability of LTPS TFTs is studied in form
of stress map by adopting the crosstie layout TFTs to get the more consistent
reliability behaviors. This database of reliability is very helpful to evaluate the
lifetime and operation conditions of LTPS TFTs. In addition, we will focus on the C-V
characteristic of the low temperature poly-Si TFTs and have further discussion of C-V
characteristic under the specific bias voltage. As the example with the characteristic of
voltage of C-V curve, it is found that before and after this condition of operating, its
Ccs & Cop presented obvious shift, and about 40% of the increase appears near the

initial voltage in Cas curve, but only about 10% of the increase appears in Ceb curve.



The result shows the difference of characteristics of the C-V curve of both ends of the
device comes from self-heating stress condition, the voltage difference between
gate/source is very large, so cause the increase of the defect of interfaces, form one
section of behaviors of rising of Cecs latter half. And the voltage between gate and
drain is smaller than that of gate and source, so the influence is slightly. Characteristic
of C-V curve received under the hot carrier effect can find that its Ces curve has not
presented the obvious change, but Cep curve drops near the initial voltage, and it is
interdependent to present obvious frequency. The description of these component
degradation behaviors can be described with the degradation model that we propose,
and in order to imitate its trend of simulation. Finally , take the place of the model of
C-V curve with the degradation one in ring oscillator and with H-SPISE simulation,

find that the influence on the circuit.of the electric:capacity is very enormous.
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