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Abstract

The thesis studies the issues about the uniformity of low temperature poly-silicon
(LTPS) thin film transistor (TFT) affecting on the device reliability. Firstly, we collect
devices fabricated by the identical process and establish the stress map including
different DC bias stress conditions of gate and drain voltages for the stress time up to
1000s. The results are compared with the previous papers and found to exhibit some
different phenomena which had never been seen before in the stress map. The stress
map can be divided into several regions and their corresponding degradation
mechanisms are discussed. On the other hand, considering the device variation,
several device with identical fabrication process but different characteristics are
stressed at some bias conditions to observe their degradation behaviors. The

appearance and degree of instability are very diverse, indicating the difficulty in the



device lifetime prediction. Finally, we demonstrate the device reliability variation in a

special stress condition, which is at the boundary of regions for the hat carrier effect

and the self-heating effect. At this condition, the degradation phenomena are sensitive

to the initial device characteristic. To develop the reliability model for the LTPS TFT

circuit design, in addition to the effects of stress conditions, the variation for the

devices must be considered concurrently.



