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A Study of the Process Development for Reliable Ultra-thin Gate
Oxide with Low Leakage Property
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Abstract

The purpose of this study is to develop
a special process in thin gate oxide
preparation so that it can exhibit lower
leakage and higher reliability than the
conventional in ultra thin regime (< 4 nm).
By using the anodization in pure water, the

OH anion will be introduced into the
surface of oxide. These anions will retard
the tunneling property of electron from gate
and therefore increase the effective barrier
between metal and oxide. The breakdown
property of these oxides will be better than

the conventional since the carriers were

mainly controlled by the tunneling through

the thin oxide in this case. This

observation is important to the preparation
of thin gate oxide. Besides, the distribution
of anions can be controlled by using AC
anodization method which enhances the
applicability of this proposed technique.
Keywords: Thin Oxide, Low Leakage, High
Reliability, Anodization
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Anodization Current Density : 10 u A/cm’®

Thickness Thickness
Time Information(nm) Information(mm) RTA
(min) Before anneal After anmenl Temp.
Average Average

Max : 3.6 Max : 3.4

15 33 |Min:29 32 |(Mim:28 | 500C
S.D. : 0.158 S.D.:0.156
Max : 3.6 Max : 3.6

15 34 |Mim:3.0 33  |Mim:3.0 | 700C
S.D. : 0.163 S.D.:0.115
Max : 2.9 Max : 29

115 2.7 Min : 2.8 2.7 Mim : 2.6
SD. : 0.1 S.D.:0.081
Max : 3.1 Max : 3.1

13 28 Min : 2.5, 29 Min : 2.7
S.D. : 0141 8.D.:0.127} 999
Max : 33 Max : 33

15 3.0 Min : 2.6 3.0 Mim : 2.7
S.D. : 0.172 8.D.:0.162
Max : 4.0 Max : 3.9

20 3.6 Min : 33 3.6 Min : 33
SD.
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ANO* 3.7 — 2.7 nm (sfter etch)
FANO® 4.3 — 2.5 nm (after etch)
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