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Abstract
(Keywords: liquid phase oxidation,
anodization, ultra thin gate oxides)

Ultra-thin gate oxides prepared by
the novel anodic oxidation technique of
using direct-current (DC), alternating-
current (AC), and direct-current with ac
oscillation (DAC) as anodization
voltages are studied. After suitable high
temperature anneal in N, these anodic
oxides (ANO) show improved uniformity
in electrical characteristics with respect
fo conventional rapid thermal oxides.
Smaller leakage current and higher
breakdown endurance are observed for

these ANO oxides. Specially, DAC-
ANO ocxides present a further improved
breakdown performance than the other
oxides. Further, anodization is carried
out witn N-type Si (ANO-Si) replacing Pt
as the cathode. ANO-5i oxides
demonstrate even preferable reliability
and superior electrical uniformity.
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Fig.1: Experimental setup for anodic oxidation.
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Fig.2: Self-readjustment nature of anodic oxide.
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Fig.3: J-V curves of DC-ANQ and RTO oxides.
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Fig.5: FN plots of DC-ANO and RTO oxides.
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ANO oxide thickness uniformity.

{ Tzpe
[ —o—nrTo 208

.| ——DC {20A}
[[—8—ACO.2HI (18A} 't
—=— ACZOMI [1TA] 5
—a— ACZO0BMZ (204) 5
Dk ACZKHZ (204 a
(AC v _ =20V, ¥V a.sv) S
E}
3

Welsul Phat Inj-n{1-F])

ANO  PiCsthods |
.

Fed

.le

i ‘e '8 kL]

Breakdown Flgid B, {MVicm}

Fig.8: The Weibull plots

of TZDB for AC-ANO,

DC-ANOQO and RTO oxides.

71 TDOB (E, =10 Mvriem ) = -
—A——ACIMOHT (204}
—O- ATO (FéA)
~ tE a
I -
13 E.—J’p -
5 o e
[} -
E g AL ETY 1]
R \
I ot T
3 -1} = Pl etodvaem & S .
g b FOE o \;}.‘-‘5?&—“' .-
2| & E I
J z -rE 7 AWo
3 i,
ENS :/ 107 to 10" .
Ty, f2me)
10° 19" 10¢ w’

Time-to-Bremkdawn t,_ (vac)

Fig.9: The Weibuil plots
and RTO oxides.

of TDDB for AC-ANO

gt
12"
1o r AC20#H1(20A} Pidtaliliiebi
ot r —-—- AG2KHI(20A) .
i aet i
5 ocaee ST
i m':‘- =, ;/ 100 )
3 wat g \ 2 f [ -
; e g \\ (f‘ H snE S 8+ 4vcm 7
ant 4 N / ®
arnt v ! ok
"o r pa=] | ] ACIHRr
g L . . . r
-4 -7 2 : 4 1 ‘o
Gate Vertage v, (ven}

J-V curves and saturation/breakdown
percentage at 6V for AC200Hz and
AC2ZKHz ~ANO oxides.

723 ~
02 b
80 L M —8— ¢ 1254 ¢, =-3 996}
o L m%sn pAG-EL
2
40 - - AC . Z00HT, 19miny
o b B L DAC IV 13A s =3 3708
- 5% ¢ V-0 948!
oo L ”ﬁ o= DACSY 1Ay D 948!
—S=DATIgNIIAA v =1 032
w0 \ﬁ
ELE
40 b
o
atb
0 b 3 L . L L
3 1 0
Yoltage{voit)

Fig 11: "he C-V curves of DAC-ANO oxides.
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Fig.15: The C-V curves of DAC-Si and RTO
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