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Abstract

In this thesis, low-temperature”polycrystalline silicon thin film transistors (LTPS TFTs)
were fabricated by excimer laser crystallization for reliability testing. The instabilities of p-
and n-channel LTPS TFTs stressed at different AC bias regions were discussed in detail. The
AC operating region was divided into ON region and OFF region. The ON region means
pulse swing over threshold voltage where the channel region was formed. The OFF region
means pulse swing under threshold voltage where the channel region was fully depleted. The
device degradation in our work means the variation of electrical parameters in LTPS TFTs
after stress. Our measurement system can support the AC and DC signal to do bias stress and
measurement. We used this system to study the degradation phenomena and mechanism under
ON and OFF region with different AC signal parameters.

The result shows that the degradation of p-channel LTPS TFTs under OFF region stress

was much severer than that under ON region no matter the frequency is high or not. Besides,



the degradation of poly-Si TFTs shows frequency dependence under OFF region stress, but is
almost constant under ON region stress. Under OFF region stress, the degradation is enhanced
by the increase in frequency and/or peak voltage and the decrease in rising time. By means of
comparison of the degraded electrical parameters with stress time, the AC OFF region stress
has the similar instability mechanism as the DC strong saturation current one. The instability
mechanism is effective short channel effect.

Unlike p-channel LTPS TFTs, it was found that the degradation of n-channel LTPS
TFTs under OFF region stress was severer than that under ON region only when the
frequency is higher (about 100kHz). Reverse situation can be observed under lower
frequencies. The phenomenon can be ascribed to the effective short channel effect under
accumulation-mode stress. The mechanism was analyzed by electrical measurement and
device simulation. The result shows that the effective short channel effect dominates at low
AC frequency gate bias stress although hot-carrier effect also occurs simultaneously under the

AC gate bias stresses of the turning-off period.



