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Abstract; A kind of flexible amorphous silicon doped tin oxide ( SiSnO, STO) thin film transistor
(TFT) with anti-bending property of polyimide as a flexible substrate was prepared by RF magnetron
sputtering method. By comparing the performance of the devices with different annealing tempera-
tures, it is found that the best device performance is achieved at 300 °C , the field effect mobility is
2.71 em® + V™' - s the switching ratio is higher than 10° and the subthreshold swing is
1.95 V - dec ™", and the threshold voltage is 2.42 V. By measuring the output characteristics and
transfer characteristics of the device at different radius of curvature(5, 10, 20, 30 mm) , the device

is still operating well under the four different radii of curvature.
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Fig.1 Sketch map of flexible STO-TFT
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Fig.2  Flexible STO-TFT annealed at 350 “C. (a) Gate
damage after 350 °C annealing. ( b) Source/drain
damage after 350 °C annealing.
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Fig.3 Flexible STO-TFT annealed at 300 °C. (a)TFT pho-

to. (b)Polarizing microscope image of the channel.

WL, (2 2 E TS T R A R | Lk 3 B A
FIERPEERE . 2418 KGR S 200,250,300 C B,
Sy HIENE 4 (b) () F1(d) B, BEA % v,
RO LU 1, W SR 5 S B s — 2 I e
LI 1, BEVR IR L V) 388 RS s 4 K A 4
FEAAE . X R —E IR K5 M STO-TFT
FA RAFAY TET 28R  Ie iR 1, SZAHR dw
Vy B4 JF B EAA AR A 0 e W R v 2 4
P TAEAE RN DX F B AE AE 4r— [ E HE 7
AL STO-TFT A A7 I BE A5, Bl 1B KU
FEM T, 2 8 0 00 A0 S F R i i B R, e
WA 30 V B2 T ,300 °C R k2% STO-
TET ff0 Ff H FL i 1.0 x 1074 A, K F8F T

5.0x10°T v =0 V

| —— V=10V
—a— V=20V

3.0x10°% ——V=30 V

(b)
4.0x10°

=
= 2.0x107°F
1.0x107}
of #
L 1 I L
0 10 20 30
Vil V
1.2x10°] V=0 V (@
9.0x107°
z 5
= 6.0x10°

3.0x10°

0

0 10 20 30
Vol V
B4 R[AHR JORBEZEME STO-TRT S B e M2, (a) FIRAIR K ; (5)200 CiR K ; (¢)250 CiBK;(d)300 CiRK,
Fig.4 Output characteristic curves of flexible STO-TFTs with different annealing temperatures. (a)Room temperature. (b) An-
nealing at 200 C. (c¢) Annealing at 250 °C. (d) Annealing at 300 C.
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Fig.5 Flexible STO-TFT transfer characteristic curves and I,,"*-Vs curves at different annealing temperatures. (a)200 °C.

(b)250 C. (¢)300 C.
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Tab. 1

Performance parameters of different annealing temperature flexible STO-TFT

Saturated carrier mobility/

Annealing temperature/ °C ) 1 1 Vo/V 1,71, S/(V +dec™)
(em” + V™ +s7)
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300 2.81 2.42 5.07 x 10° 1.95
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