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Schematic of dual gate insulator and amorphous silicon advanced TFT.

In this project, we studied the intrinsic and extrinsic electrical characteristics of
advanced amorphous silicon thin-film transistor (a-Si:H TFT) structure with dual
amorphous silicon nitride (a-SiN,:H) and a-Si:H layers. The thickness effect of the
high electronic quality a-Si:H film on the transistor’s electrical property was
investigated; with increasing film thickness, both field-effect mobility and sub-
threshold swing show improvement and the threshold voltage remain unchanged.
However, the source/drain contact resistance increases with the film thickness.
This advanced a-Si:H TFT exhibits comparable electrical characteristics to con-
ventional TFT’s, but it can be used in manufacturing of the AM-LCD’s and AM-
OLED’s due to its higher production throughput. Based on our investigation, the
film thickness of the a-Si:H film located at the channel interface should be near
300A for the TFT to exhibit adequate electrical characteristics. Such device has a
linear regime field-effect mobility of 0.94cm® V' sec’, threshold voltage of
1V, subthreshold swing of 0.51V/dec, and minimum source/drain contact resistance
of 66kQ2. The advance TFT shows
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