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Abstract

Ultra-thin gate oxide was grown on nitrogen implanted silicon substrates. For nitrogen
implantation, the energy was fixed at 25keV, but the dose was split into 5.0x10"%/cm® and-
1.0x10"/cm® The grown gate oxide thickness were 2nm, 3nm and 4nm. The oxidation time to grow
3nm was increased by 20% and 50% for the implanted wafers of 5.0x10"%/cm® and 1.0x10'%/cm?
doses, respectively, when it was compared with control wafers which were not implanted by
nitrogen. The value of charge-to-breakdown (Qgp) is decreased with increasing nitrogen doses. If
an annealing process(Ng, 850C, 60min.) is performed after nitrogen implantation, Qpp is increased.
It is indicated that nitrogen implantation damage affect gate oxide reliability and the damage can
be removed by post-implantation annealing process.

Keyword; gate oxide, nitrogen implantation, charge-to-breakdown, implantation damage
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Fig. 1. The leakage current of gate oxide (Tox =
20A~31A) versus gate voltage (nitrogen
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W/O /1 50%10%/em? 10X 1.0"/cm’
W/O anneal|W/O anneal| anneal | W/O anneal| anneal
T 400 370 40.0 330 400
C 40.0 36.0 41.0 320 40.0
B 40.0 36.0 41.0 320 41.0
L 40.0 36.0 41.0 320 41.0
R 400 6.0 41.0 320 41.0
Avg. 40.0 36.2 406 322 406

N 25keV 1.0x1014/cm2 (as imp.)
—— N 25keV 5.0x1013/cm? (as imp.)
----- N 25keV 1.0x1014/cm?2 (850C 60min)
----- -~ N 25keV 5.0x1013/cm?2 (850C 60min)
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