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Abstract: We investigated the electrical characteristics of amorphous silicon-zinc-tin-oxide (a&-SZTO) thin films deposited
by RF-magnetron sputtering at room temperature depending on the deposition time. We fabricated a thin film transistor
(TFT) with a bottom gate structure and various channel thicknesses. With increasing channel thickness, the threshold
voltage shifted negatively from -0.44 V to -2.18 V, the on current (lo,) and field effect mobility (ure) increased because
of increasing carrier concentration. The aSZTO film was fabricated and analyzed in terms of the contact resistance and
channd resistance. In this study, the transmission line method (TLM) was adopted and investigated. With increasing
channel thickness, the contact resistance and sheet resistance both decreased.
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Fig. 1. The bottom gate schematic structure of the (@) TFT and
(b) TLM.
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Fig. 2. The transfer curve of &SZTO TFT as a function of
channel thickness.



274 J Korean Ing. Electr. Electron. Mater. Eng., Vol. 32, No. 4, pp. 272-275, July 2019: J-M. Byun et al.

2} aAte} BAE A71H S
e

% 10 Relstgit.
QA(threshold voltage, Vin)2 -0.4404 -2.18 V

Table 1. The electronic characteristics of aSZTO depending
on the deposition time.

Vi lon lond off Mobility S.S.
V) (A) (A) (cm?Vg) (V/decade)
3 min -044 218x10* 2.07x10®° 2125 0.38
5 min  -093 227x10* 5.39x10° 22.27 0.43
7 min  -218 240x10* 6.06x10° 23.63 0.44
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Fig. 3. The tota resistances as a function of the channe length
with various Vg were measured using the transmisson line method

(TLM) depending on the deposition time, (@ 3 min, (b) 5 min,
and (C) 7 min.
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Fig. 4. The (@ R. and (b) R« depending on the deposition time.
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