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Electrical Properties of Thin Si0; Film
by Rapid Thermal Process
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Abstract

The Electrical properties of thin Si0; film by rapid
thermal processing have been investigated and this film
has been compared with thermal $i0; film by furnace, The
RTO(rapid thermal oxide} film annealed in Ar ambient
represent more superior properties than thermal Si0; file
by furnace at breakdown field and leakage current, The
RTO(rapid thermal oxide) film annealed in NH; ambient
represent more inferior properties than thermal Si0; film
by furnace at electrical properties, but the capacitance
was improved 15 - 25% than the conventional oxide film,
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Fig. 2. The properties of Breakdown Field
according to the sample

Ztzte] o] ofyt pMARIE 2% 3o ehich
Rapid Thermal Process@ A AAIZ1 AYHHH(RTO)o] HitRofy
AR Asatnc 4R w5 FANFY 65[Pa/en’] S LyEl
ARl Ar 29171004 @X2E AT e o8y o
W & uvehdch ol Wi &AM F&IA
Aakalgl atdpeto]l Fud W2xold Hatmold gzt
Abgpate] wise] AplehjyoldE o W@ AP EPdn
SlE Ao AAMc), ¥ RTINS Ar B 7N ENAE
A5t RTOTh o] A4 Yol Zaytos M wof obF
37} ol RAAA HolN FEAFLS Lasle Aoy Azt
"l ey RToORE N B9l dAjeistd RAARY

o] A Frske A& HelFed, oldl BY& NG ¥47]
oA dAzRt RTotel Z9 wo] Aol AAvjuio] 4y
H E3 oo} UM Y FZ7} Non-stoichiometry
(8i-0-N,) 2 WS A =hife] ©e AYs} AEdAT ¢
As) wiiol wAARI Stk ZoR AWl oy
A dutdex gxiutel ildtute] uisle] 44 AEda
7t o ) Ax Fa e Be] oyt Ax1Y] barrier heightE
& 2/3 FEde] HA oty FAARIE Brhe AR
Yyt

450
400
350 |
300
250
200
150 4 TN
100 &~

50

Leakags Current [PA/em2]

A B C D
L THe kinds of sample

Fig. 3. The properties of Leakage Current
according to the sample
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Fig. 4. The properties of Capacitance according
to the sample
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Fig. 5. The properties of Diglectric Constant
accerding to the sample
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Fig. 6. Cumulative Failure Rate according to the
Failure Time

=248 —

4.4 &

1. Rapid Thermal Process® Azl At¥jete Adwiz]d
AZtol 0.15M/cnlol $HARLE (65PA/cn’1BA 7]
&9l Yagola g ppuct As1A Hidel o
vimich,

2. RTOTo] Ar ¥$l7lolA @At Al3fuie Hiizo] o¢t
Atsietolnt Rromtel wjsle) AAwAAE 0.25[MV/cn]
o], S+MAFIE 65[PA/ca’] 2N A Hyol o &
48tgct.

3. RTOub] Ny HelZlolM AN el Anute Ryl A
agjutol} RTOZEECH ATARAGE 15 - 25 F7HA
g, FanAAS S4AF, 2L 0B HIYL U
He% vehdch

ojabel Zzlo] oishd ArESlZiolN @MY RTOYE FIE
o gatzol gk Ashupg ciMsie UEALAY A2FY
of 25t o $4% As1A Hgo] sdErL

35 29

{1] A. Bhatta Charya, and C. Vort, J. Flectrochem, Soc.,
Vol, 132, No, 8, PP.190, August 1985

{2] N. Chauchun Lu, P. E. Cottrell, and W, J. Craig,
{EEE Vol. SC-21, No.5, PP.627, Oct. 1986

[3] G. S. Ochrlein, J. Appl. Phys., Vol 47, PP.1587,
March 1986

{4] J. Nulmen and J, P. Krusis, J. Appl. Phys. Lletters,
Vol. 47, PP.15, July 1985

[5] J. Nulman, J. P. Krusis, and C. Rathbum, IEEE Vol.
EDMT 84, PP 169, 1984

* [6] 0. D. Trapp, R, A. Blanchard, and T. 1. Kanins,

Semicon. Tech, Handbook, P, 12-14, 1982



