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Recrystallized Poly-Si TFTs on Metal Substrate
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ABSTRACT

Previously, crystallization of a ‘SiH films on glass substrates were limited to anneal temperature
below 600 °C, over 10 hours to avoid glass shrinkage. Our study indicates that the crystallization is
strongly influenced by anneal temperature and weakly affected by anneal duration time. Because of
the high temperature process and nonconducting substrate requirements for poly-Si TFTs, the
employed substrates were limited to quartz, sapphire, and oxidized Si wafer. We report on poly-Si
TFT's using high temperature anneal on a-Si:H/Mo structures. The metal Mo substrate was stable
enough to allow 1000 °C anneal.

A novel TFT fabrication was achieved by using part of the Mo substrate as drain and source
ohmic contact electrode. The as-grown a-Siill TFT was compared to anneal treated polv-Si TFT's.
Defect induced trap states of TFT's were examined using the thermally stimulated current (TSC)
method. In some case, the poly-Si grain boundaries were passivated by hydrogen. A-SitH and
poly -5i TFT characteristics were investigated using an inverted staggered type TFT. The poly Si
films were achieved by various anneal techniques; isothermal, RTA, and excimer laser anncal. The
TFT on as-grown a-SitH exhibited a low field effect mobility, transconductance, and high gate
threshold voltage. Some films were annealed at temperatures from 200 to 1000 "C. The TFT on
poly-Si showed an improved I../Is ratio of 10“, reduced gate threshold voltage, and increased field
effect mobility by three orders. Inverter operation was examined to verify logic circuit application
using the poly-Si TFTs.
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Table 1. Trap Type and Activation Energy from
TSC Study.
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