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Effect of Deposition Temperature on the Electrical Performance
of SiZnSnO Thin Film Transistors Fabricated
by RF Magnetron Sputtering
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Abstract: We have investigated the structural and electrical properties of Si-Zn-Sn-O (SZTO) thin films
deposited by RF magnetron sputtering at various deposition temperatures from RT to 350C. All the
SZTO thin fims are amorphous structure. The mobility of SZTO thin film has been changed depending
on the deposition temperature. SZTO thin film transistor shows mobility of 8.715 cr/Vs at room
temperature. We performed the electrical stress test by applying gate and drain voltage. SZTO thin film
transistor shows good stability deposited at room temperature while showing poor stability deposited at
350°C. As a result, the electrical performance and stability have been changed depending on deposition
temperature mainly because high deposition temperature loosened the amorphous structure generating
more oxygen vacancies.
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Fig. 1. A schematic

transistor.
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Table 1. Electrical performance parameters of transistors
fabricated from SZTO.

Ts Vth Ton Toff Joff Mobility
(T) (v (A () o (cm2/Vs)
o 7.8 8.0 9.7 -

RT 30 105 xw0m® g 8.715

. 1.9 1.0 L8 o

200 19 x10°° <107 " <107 1.988
- 3.3 2.5 1.3 e

350 6.8 107" <10~ 1! < 10° 4.556
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Fig. 2. Transfer curve of SZTO TEFTs as function of

deposition temperature.
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Fig. 3.
temperature (a) RT, (b) 200C,

NBTS of SZTO TFTs as function of deposition
and (c) 350°C.

oy 3 FF - = SZTO° NBTS H =
e Axfo|t), m1® 3eA] =2 &%} 200C 9 350C
o] wl NBTSE 7Fal5% Vth7} negative WaFo =
shift 3]_}‘3 ;g% Ao _/r: olL}_ AxL L7} Q‘i]./Loﬂ
w2l Ay el trap state$l oxygen vacancy’F S 7F
A Wiz NBTSS FAIE 7hsfl desel trap
state A war ddiH e AdE Aele]sol

ol&l Vonel negative® ©]%5dh= Hlojefal AZbE T



AARA 5ok 8] = A

w2741

16

AVon

12

RT 200C

Ts

350T

Fig. 4. AVth and AVon of SZTO at various deposition

temperatures.

350C
200C

Intensity (a.u)

20 30 40 50 60
20 (degree)
Fig. 5. X-ray diffraction patterns obtained from SZTO

layer for deposition temperature.
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