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A study on Improvement of sub 0.1/m VLSI CMOS device Ultra Thin Gate
Oxide Quality Using Novel STI Structure
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Abstract

Recently, Very Large Scale Integrated (VLSI) circuit & deep-submicron bulk Complementary Metal
Oxide Semiconductor(CMOS) devices require gate electrode materials such as metal-silicide,
Titanium-silicide for gate oxides. Many previous authors have researched the improvement sub-micron
gate oxide quality. However, few have reported on the electrical quality and reliability on the ultra
thin gate oxide. In this paper, at first, I recommand a novel shallow trench isolation structure to
suppress the corner metal-oxide semiconductor field-effect transistor(MOSFET) inherent to shallow

trench isolation for sub 0.1 um gate oxide. Different from wusing normal LOCOS technology
deep-submicron CMOS devices using novel Shallow Trench Isolation(STI) technology have a
unique” inverse narrow-channel effects”-when the channel width of the devices is scaled down, their
threshold voltage is shrunk instead of increased as for the contribution of the channel edge current to
the total channel current as the channel width is reduced. Secondly, Titanium silicide process clarified
that fluorine contamination caused by the gate sidewall etching inhibits the silicidation reaction and
accelerates agglomeration. To overcome these problems, a novel Two-step Deposited Silicide(TDS)
process has been developed. The key point of this process is the deposition and subsequent removal
of titanium before silicidation. Based on the research, It is found that novel STI structure by the

SEM, in addition to thermally stable silicide process was achieved. We also obtained the decrease
threshold voltage value of the channel edge. resulting in the better improvement of the narrow channel
effect. low sheet resistance and stress, and high threshold voltage. Besides, sheet resistance and
stress value, rms(root mean square) by AFM were observed. On the electrical characteristics, low
leakage current and trap density at the Si/SiO: were confirmed by the high threshold voltage sub 0.1

um gate oxide.
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