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Thickness Effects of Active Layers on the Properties
of Zinc Tin Oxide Transparent Thin Film Transistors
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Abstract: Transparent thin film transistors were fabricated on n -5Si wafers coated by ALOY/SiO.. Zinc
tin oxide (ZTO) films deposited by rf magnetron sputtering were emploved for active layers. The mobility
(), threshold voltage (Vy), and subthreshold swing (SS) dependances on ZTO thickness were analyzed.
The Vi decreased with increasing ZTO thickness. The g raised from 5.1 em™/Vsee to 27.0 cm’/Vsec by
increasing ZT0 thickness from 7 nm to 12 nm. and then decreased with ZTO thickness above 12 nm.
The SS was proportional to ZTO thickness.
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Ves V)

Transfer characteristics of ZTO TTFTs as a
function of ZTO thickness.
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Table 1. Summaries of mobility, threshold voliage,
subthreshold swing and L/Lg of ZTO TTFTs.

ZTO n Vy ss

(nm) (cm?/Vsec) (V) (V/dec) Lon/ Loy
7 5.1 225 032 ~108
12 27.0 0.25 0.34 ~107
17 230 0.10 035 ~107
24 24.6 -1.00 0.41 ~107
36 214 -5.50 052 ~107
60 183 -5.75 0.54 ~107
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Fig. 3. Division of conduction area in ZTO active layver:

interfaces, depletion, and bulk region. T means surface
state.
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Fig. 4. Energy band diagram of n -Si/Si0»/ALOy/ZTO in
case of ZTO thickness is (a) thick, and (b) thin.
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QOutput characteristics of ZTO TTFTs having
(a) 7. and (b) 12 nm.

Fig. 5.
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