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Etch-stop layer plasma chemical enhanced
vapor deposition for oxide thin-film-transistor
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Abstract: In order to optimize the oxide semiconductor TFT character, -V and SEM data is used to
study the dependence of oxide semiconductor TFT character on ESL deposition. The rule of ESL sili-
con oxide deposition was studied by tuning the temperature,spacing,pressure and power of the deposi-
tion. Moreover, the TFT characteristic was also used to analysis ESL silicon oxide deposition. It is
found that the TFT will be degraded when the ESL film is loose with multihole structure. The degra-
dation must be attributed to the damage of IGZO semiconductor by the invasion of the vapor caused by
later high temperature process. However,the TFT is also bad when the ESL film is dense manufactur-
ing by high temperature or high pressure of deposition because of the reduction reaction between
IGZO semiconductor and the enhanced plasma. The most optimization process will be obtained by

dense ESL film while the disposition should be minimum damage to IGZO semiconductor.
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Fig.2 Densification of ESL film with different tem-
perature. (b)170 °C ;(b)200 °C;(c)230 C.
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Fig.3 I-V curve of ESL film with different tempera-
ture., (a)170 °C;(b)200 ‘C;(c)230 C.
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Tab.1 Comparison of I-V data of different temperature

VR Lag/pA  In/pA  Vy/V AV,/V
i [ /°C

170 2.58 22.3 1.9 1.92

200 2.91 18.6 2.9 1.87

230 2.58 26.9 1.6 2.09
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Fig.4 Densification of ESL Film with Different Spacing.
(a) 550 mm; (b) 700 mm; (c) 850 mm.
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Fig.5 -V curve of ESL film with different spacing.
(a)550 mm;(b) 700 mm;(c) 850 mm.
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Tab.2 Comparison of I-V data of different spacing

UL Spacing I o I, Va AV,
/mm /pA /A /V /V
550 2.8 33.4 1.95 3.32
700 2.48 22.6 1.9 1.92
850 2.91 18.6 2.9 1.87
33 EA

N T3 M0 A5 B R B vk AR L PR T
R DTRG0 S R, AR SR B R
(R4 o )2 S0 P A 7 AR A N 6 TR (R
BE 2R B 200 °C L IE SR AR IS 700 mm.,
T 12 kW), BUE R A — 2l TE
T, RN B T Z A5 A N R oy — I
JESF H BT 5 0k AR R N3, 5 52



i i 5 AR S 2 B R PECVD LR A FF 5 11

& 6

ANFEPLFE S T i) ESL 2% . (a) 66 Pa;
(b)200 Pa; (c)266 Pa,

Fig.6 Densification of ESL film with different pres-
sure.(a)66 Pa.(b)200 Pa. (¢)266 Pa.
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I-V curve of ESL film with different pressure.

(a)66 Pa;(b)200 Pa;(¢)266 Pa.
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Tab.3 Comparison of I-V data of different pressure

R L/pA  To/pA  Vu/V  AV./V
J£J3/Pa

66 6.4 12.5 4.25 0.49

200 2.2 15.7 3.68 0.93

266 1.2E6  97.8  —7.63  12.4
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Fig.8 SEM pic of ESL film with different power.(a)
6 kW;(b)12 kW;(c)18 kW.
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Tab.4 Comparison of I-V data of different power

B Tyi/pA 1,/pA Vu/V AV, /V
IjJ%/kW off / P on/ - th th
6 7.6 6.0 5.98 0.49
12 2.2 15.7 3.68 0.93

18 5.9 17.6 3.04 1.06
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Fig.9 I-V curve of ESL film with different power.
(a) 6 kW;(b)12 kW;(c)18 kW
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