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Abstract

Deep sub-micron bulk CMOS circuits require gate electrode materials such as metal silicide and
titanium silicide for gate oxides. Many authors have conducted research to improve the quality of
the sub-micron gate oxide. However, few have reported on the electrical quality and reliability of
an ultra- thin gate. In this paper, we will recommend a novel shallow trench isolation structure and
a two-step TiSiy formation process to improve the cormner metal oxide semiconductor field—-effect
transistor (MOSFET) for sub-0.1zm VLSI devices. Differently from using normal LOCOS technology,
deep sub-micron CMOS devices using the novel shallow trench isolation (STI) technology have
unique "inverse narrow-channel effects” when the channel width of the device is scaled down. The
titanium silicide process has problems because fluorine contamination caused by the gate sidewall
etching inhibits the silicide reaction and accelerates agglomeration. To resolve these problems, we
developed a novel two-step deposited silicide process. The key point of this process is the deposition
and subsequent removal of titanium before the titanium silcide process. It was found by using focused
ion beam transmission electron microscopy that the STI structure improved the narrow channel effect
and reduced the junction leakage current and threshold voltage at the edge of the channel. In terms
of transistor characteristics, we also obtained a low gate voltage variation and a low trap density,
saturation current, some more to be large transconductance at the channel for sub-0.1¢m VLSI devices.
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