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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 this thesis, the variation
characteristics of LTPS TFTs are statistically investigated. The differences of the
threshold voltage and mobility with the same device distance are further studied. The
difference shows the distribution much centered than the Gaussian distribution and a
proper model is proposed to describe the variation behaviors with difference device
distances, for which the R squares (Coefficient of Determination) are higher than 0.95,
reflecting the validity of the model. Furthermore, the proposed models are used to
simulate the performance of the differential pair, which is commonly used in driving
of the panel. Simulation results show the effects of the variation behavior on the

estimation of the circuit performance.



Finally, 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.
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