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Fig.1 Schematic diagram of Al,03/a-IGZO TFT fabrication
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Fig.2 Schematic diagram of hollow cathode assistant pulsed

laser deposition
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Fig.3 AFM morphologies of different films: (a) a-IGZO thin
film; (b) ALO; thin film; (c) ALOs/a-IGZO thin film;
(d) 100 ‘C annealed Al,05/a-IGZO thin film with 180 C
annealed a-1GZO thin film
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Fig.4 XRD patterns of a-IGZO thin film, Al,Os3 thin film,

Al,03/a-IGZO film, and 100 ‘C annealed Al,03/a-IGZO
thin film with 180 °C annealed a-IGZO thin film
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Fig.5 Transfer curves of Al,03/a-IGZO TFTs containing the
Al,Oj3 passivation layer deposited by normal PLD (a) and
HC-PLD (b) (the deposition oxygen pressure varies from
2.0 Pato 13.0 Pa)

B A HTTCE SRR . [ 6 a~d WK
WA 6.0 Pa A4k T HC-PLD i MU &
ALO3/a-1GZO B & MERE M BEA Ar 87 R BIRE
1) XPS 41l . Al JUFRFFEWE Al 2s A1 Al 2p 158 % Bl
2 1 R A TS0 T B, (21 6 ol ¢ A d L
oA k. WNE 6 1 a RN In. Ga il Zn [RRHIE I,
ELBE A R B RI3E 0, Iny Ga A Zn FOHFAE 06 H B FLIZ i
o, £ 6 d ik FE . AT LAHEN, Bl 6 1 a Xf R
% ALO, i, 6 11 b X% ALOs/a-1GZO Fii,
4] 6 £ ¢ Fil d 53 B R a-1GZO LI 07 2 J22 B 34

a

Al 2p

Al2s b
S
=
2

g C
8
k=

Ga 2p Ols d

In 3d
L Zn2p | .

1200 1000 800 600 400 200 O
Binding Energy/eV

Kl 6 %4rEHN 6.0 Pa MfEA HC-PLD #&IMUIHE ALOs/
a-IGZO H&MRAE MBEE Ar BT RFEIRER XPS
i

Fig.6 XPS spectra of the as-deposited Al,03/a-IGZO fabricated
by HC-PLD with different Ar gun etch depths (a: Al,O;
interior; b: Al,O5/a-IGZO interface; ¢: a-IGZO sub-surface;
d: a-IGZO interior)
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Fig.7 In 3ds;, and O 1s spectra of Al,03/a-IGZO interface, a-IGZO sub-surface and a-IGZO interior in the as-deposited Al,03/a-IGZO
prepared via normal PLD and via HC-PLD
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Fig.8 Transfer curves of as-deposited a-IGZO (a) and Al,05/a-IGZO TFTs annealed at 100 C (b), 140 ‘C (c), 180 C (d), and 220 C (e)

(the process of the TFT devices is non-annealing and annealing at 80~140 C; the solid and dash lines correspond to the transfer

curves before and after threshold voltage shift, respectively)
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Fig.9 Effects of a-IGZO and TFT annealing on mobility (a), subthreshold swing (SS) (b), on-off ratio (c), and threshold voltage shift
(AVw) (d) of Al,O3/a-IGZO TFTs
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Fig.10 1In 3ds); spectra at Al,03/a-IGZO interface, a-IGZO sub-surface, and a-IGZO interior
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Fig.11 O Is spectra at Al,03/a-1GZO interface, a-IGZO sub-surface, and a-IGZO interior
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Enhancement Mechanism of Al,O3; Passivation Layer on Electrical Properties of
a-1GZO Thin Film Transistors

Wang Chen, Zeng Chaofan, Lu Wenmo, Ning Haiyue, Ma Fei
(State Key Laboratory for Mechanical Behavior of Materials, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: Al,Os thin films with low oxygen vacancy content were prepared by hollow cathode assistant pulsed laser deposition at room
temperature, and they were used as the passivation layer of amorphous In-Ga-Zn-O (a-IGZO) TFT devices. The oxygen plasma introduced
by the hollow cathode inhibits the formation of oxygen vacancies at the Al,03/a-IGZO interface, which significantly improves the
subthreshold performance of TFT devices. Annealing at 180 ‘C for a-IGZO films can improve the mobility and reduce the threshold
voltage shift, whereas annealing at 100 °C for Al;03/a-IGZO TFT devices can reduce the carrier concentration and improve the
subthreshold characteristics. The mobility of TFT devices processed by the combining annealing process can be as high as 22.8 cm>V's™,
and the subthreshold swing is 0.6 V-decade™, showing excellent comprehensive electrical properties.

Key words: a-IGZO; Al,O; passivation; thin film transistors; XPS in-depth analysis

Corresponding author: Ma Fei, Ph. D., Professor, State Key Laboratory for Mechanical Behavior of Materials, Xi’an Jiaotong University,

Xi’an 710049, P. R. China, E-mail: mafei@mail.xjtu.edu.cn



