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Abstract

Low Temperature. Polycrystalline Silicon (LTPS) thin film transtrators (TFTs)
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 (AMOLEDSs)-due to its better current driving
compared with a-Si (amorphous:silicon) TFTs.

In this thesis, the wvariation characteristics.of ITPS TFTs are statistically
investigated. Firstly we aim at the nature of device variation. We classify the variation
as macro variation and micro variation. We adopt the “crosstie” layout to banish
macro variation from micro variation. By analyzing the variance of electrical behavior
with respect to difference device interval, we confirm that the main source of
variation for the neighboring devices comes from the micro variation. In order to
investigate the mismatching effects that cause by the micro variation, to analyze the
standard deviations of parameters’ differences, it is found that the interdigitated
method is indeed superior than the original. Besides, threshold voltage and mobility

are inversely proportional to the interdigit’s finger numbers, especially the threshold



voltage. Therefore, a model of the micro variation is proposed to predict the
performance of the interdigitated method, and it is proper to describe the variation
behaviors with different device distances, for which the R square (Coefficient of
Determinations) are higher than 0.98, which has high accuracy with the real data,
reflecting the validity of the model. Besides, we applied the interdigitated method to
the other devices with different grain structures, like the single crystal silicon and the
amorphous silicon devices, and found that the micro variations of devices decline
while device performance gets better. Furthermore, the proposed model is desired to
evaluate the quantitative relationships between the variation and channel width in the
regions where experimental:data are not applicable. It is possible to be used to
evaluate the variation of the larger channel-width devices, but may not be capable of
predicting the smaller.channel width ones.

Most papers about LTPS TFTs are focusing on the improment of device
performance. Few papers aim at the device variation and the corresponding influence.
However, before LTPS TFTs can be widely-used-in flat panel displays, the variation

of these devices in mass production must be well-controlled.
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