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Sputtering Growth of ZnO Thin-Film Transistor Using Zn Target
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ABSTRACT

Flat panel displays fabricated on glass substrate use amorphous Si for data processing circuit. Recent progress in display
technology requires a new material to replace the amorphous Si, and ZnO is a good candidate. ZnO is a wide bandgap
(3.3 eV) semiconductor with high mobility and good optical transparency. ZnO is usually grown by sputtering using ZnO
ceramic target. However, ceramic target is more expensive than metal target, and making large area target is very difficult.
In this work we studied characteristics of ZnO thin-film transistor grown by rf sputtering using Zn metal target and CO..
ZnO film was grown at 450°C substrate temperature, with —70 V substrate bias voltage applied. By using these methods,
our ZnO TFT showed 5.2 cm?*/Vsec mobility, 3x10° on-off ratio, and —7 V threshold voltage.
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Fig. 1. Schematic diagram of sputtering system.
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Fig. 2. Schematic diagram of ZnO TFT.
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Fig. 3. Substrate current as a function of substrate voltage for
different gas flows. Triangle: Ar + CO, , solid line:
Ar, circle: Ar + O,.
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Fig. 4. Substrate current measured when CO, is turned on
and off. On-state is 60 sec, and off-state is 30 sec.
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Fig. 5. Current characteristics of Samples A and B.
Dotted lines represent data measured before
annealing, and solid lines after annealing. L=
25 um, W= 500 pum.
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Fig. 6. Current characteristics of Sample A, (a) after
anneal, and (b) before anneal.
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