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Abstract: Thin-film transistors(TFTs) with silicon-zinc-tin-oxide(SiZnSnO, SZTO) channel layer are
fabricated by rf sputtering method. Electrical properties were changed by different annealing treatment of
dry annealing and wet annealing. This procedure improves electrical property especially, stability of oxide
TFT. Improved electrical properties are ascribed to desorption of the negatively charged oxygen species

from the surfaces by annealing treatment.

The threshold voltage (Vy) shifted toward positive as

increasing Si contents in SZTO system. Because the Si has a lower standard electrode potential (SEP)
than that that of Sn, Zn, resulting in the degeneration of the oxygen vacancy (Vo). As a result, the Si
acts as carrier suppressor and oxygen binder in the SZTO as well as a Vi, controller, resulting in the

enhancement of stability of TFTs.
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Fig. 1. Schematic illustration of SZTO TFTs.
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Fig. 2. X-ray diffraction pattern of SZTO TFT by using
dry annealing and wet annealing.
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Fig. 3. Transfer curve of SZTO TFT depending on

different annealing treatment.
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Table 1. Electrical characteristics of SZTO TFTs

compared with dry and wet annealing.

Sample Vi Im  On/Offratio mobility S.S
Dy 78  53x0°  66x10° 16248 093
Wet 36  14x10'  10x0° 19497 025

15_4 — ld{@min)
1E-5¢ ——ldfsmin)
LE-6f | —emn
g TV |— ade
= 1E-8 -—-z:zhcuri
§ 1E9f
éu-:_m#
1E-11f
1E-12f
1E-13;
o L S —
10 15 20 25 30 35 40
Gate Voltage (V)
‘IE-4 p— Id{Omin}
1E-5} — #(smin)
1E-6 [ atzome

o T
:’ 1E-8| —dizkoun
§ 19|
= 1E-10}

“i1En}

1E-12¢
1E-13
1E-14

10 15 20 25 30 35 %
Gate Voltage (V)

Fig. 4. After bias-temperature stress the comparison of
device stability of SZTO TFTs.
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