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Studies for Improvement in SiO2 Film Property for Thin Film Transistor

ME71" AYA| ol F

(Chang-Ki Seo"®, Myung-Suk Shim', and Junsin Yi')

Abstract

Silicon dioxide (SiQz) is widely used as a gate dielectric material for thin film transistors (TFT) and

semiconductor devices. In this paper,

Si0; films were grown by APCVD(Atmospheric Pressure

chemical vapor deposition) at the high temperature. Experimental investigations were carried out as a
function of O gas flow ratios from 0 to 200 lpm. This article presents the SiO: gate dielectric studies
in terms of deposition rate, refrative index, FT-IR, C-V for the gate dielectric layer of thin film

transistor applications. We also study defect passivation technique for

improvement interface or

surface properties in thin films. Our passivation technique is Forming Gas Annealing treatment. FGA
acts passivation of interface and surface impurity or defects in SiOz film. We used RTP system for
FGA and gained results that reduced surface fixed charge and trap density of midgap value.
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Schematic diagram for deposited silicon
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Fig. 2. Thickness, refractive index as a function
of substrate temperature.
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Fig. 3. Deposition rate as a function of oxygen

gas flow.
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c) 100 Ipm d) 200 lpm.
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Fig. 6. FT-IR spectroscopy as a function of
oxygen gas flow a)Olpm b)50lpm c)
100 lpm d) 200 lpm
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a8l AAHQ hysteresis®] 71 €717t &718t
© A%E BEF BY:, C-V THE o|&3d
terman HoE T3 Si0; #=e] midgapell A 2
ERUr (D @t WFet 13y A Qo &
E 2904 B A3 Zol wup A Al Fgd Ab
%3 5438 e FGA d - F sto el W
37 B A4 uE %’—‘Hﬂ o] ARE
AEBRH, ANHozm  Asgol =Z7®E AL
midgap WolAe] Ef HsiEo] U4 RE #2d)
At =3 FGA AHeld wg dute F9 xg
o] whabo] ul3 oFztel ERR LY #AE JHA
° FGA A& E38 HY #ehy ez AW
7} gubge] EfEe] A4S ¢ & UG

E: 1. FGA A& §, Fd u& ZTgM= Ak
Table 1. Flat band voltage(Vgy) value with and
without FGA treatment.

ZPME A (Vp)
O gas flow [T ot FGA | with FGA
0 Ipm -4.6 ~-1.4
50 lpm 4.4 -2
100 Ipm -46 -17
200 Ipm -4.4 -30

E 2. FGA A3 +, ¥l & 2% 54,
Table 2. Defect properties (Qr, Di) with and
without FGA treatment.

Oy Qr (O) Di (cm%eV™)
gas (x10'%) (x10'%)

(?Sr:) without | with wit!lout with
FGA FGA FGA FGA
0 8.440 4117 11.83 9.350
50 6.677 4.492 9.823 7.980
100 4.646 3104 | 7986 7.016
200 7.233 5.267 11.22 9.030
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