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Abstract: 1ZO transistors with Al,O; as gate dielectrics have been investigated. To improve permittivity in an ambient
dielectric layer, we grew Al,O; by atomic layer deposition directly onto the substrates. Then, we prepared 1ZO
semiconductor solutions with 0.1 M indium nitrate hydrate [In(NO3)s:*xHO] and 0.1 M zinc acetate dehydrate
[Zn(CH3CO0),+2H,Q] as precursor solutions; the 1ZO solution made with a molar ratio of 7:3 was then prepared. It has
been found that these oxide transistors exhibit low operating voltage, good turn-on voltage, and an average field-effect
mobility of 0.90 cm¥Vs in ambient conditions. Studies of low-voltage driving of 1ZO transistors with atomic
layer-deposited high-k Al,O; as gate dielectric provide data of relevance for the potentia use of these materials and this

technology in transparent display devices and displays.
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Fig. 1. FE-SEM image of the oxidation of FS-GaN for 8 hour at (a) 900°C and (b) 1,000°C.
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Fig. 2. Current density-electric field (JE) characteristics of SiO;

and Al,Os dielectrics.
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Fig. 3. AFM image of oxide transistor with (a) SO, and (b) Al.Os
dielectrics.
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Fig. 4. Representative transfer characteristics of 1ZO transistor with
(@ SO, and (b) AlO; dielectrics.
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Table 1. Semiconducting parameters of device performance.
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