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We report novel characteristics of W/TIN/SI@Si nMOS system using
atomic layer deposition (ALD)-TiN. Damage-free direct metal gate was attained with
ALD-TIN as manifested by the negligible hysteresis and low interface trap dengjty (D
as low as ~5x18 eV'lcm?near the Si midgap. In addition, ALD-TiN demonstrated
remarkable reduction of gate leakage current and highly robust gate oxide reliability
with negligible capacitance equivalent thickness variation against high thermal budget,
paving a way for the direct metal gate process.



