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Abstract: The formation of inorganic thin films in low-temperature solution processes is necessary for a wide range of
commercial applications of organic electronic devices. Aluminum oxide thin films can be utilized as barrier films that
prevent the deterioration of an electronic device due to moisture and oxygen in the air. In addition, they can be used
as the gate insulating layers of a thin film transistor. In this study, aluminum oxide thin film were formed using two
methods simultaneously, a thermal process and the DUV process, and the properties of the thin films were compared.
The result of converting aluminum nitrate hydrate to aluminum oxide through a hybrid process using a thermal treatment
and DUV was confirmed by XPS measurements. A film-based a-IGZO TFT was fabricated using the formed inorganic

thin film as a gate insulating film to confirm its properties.
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Fig. 1. Hybrid solution process by thermal and DUV treatment.
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Fig. 2. (a) X-ray photoelectron spectroscopy of AlLO; precursor
with only 160°C themal treatment and (b) X-ray photoelectron
spectroscopy of Al,O; precursor with thermal and DUV treatment.
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Fig. 3. Fib-SEM images of Al;Os dielectric multi-layer.
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Fig. 4. (a) Dielectric strength and breakdown curves of the 2
layer ALOj; insulator and (b) 3 layer Al,O; insulator.
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Fig. 5. (a) Transfer characteristics of a-IGZO TFTs with 2 layer
of AlLOs; gate dielectrics by thermal and DUV hybrid process
(square line) and only thermal process (triangle line) and (b)
transfer characteristics of a-IGZO TFTs with 3 layer of ALO;
gate dielectrics by thermal and DUV hybrid process (square
line) and only thermal process (triangle line).

Table 1. Comparison in performance of a-IGZO TFTs with each
layer of AlL,O; gate dielectrics using different method of 160°C

thermal process and thermal & DUV process.

3 layer of AlLO;

Classification
Thermal Hybrid

Mobility (cm*/Vs) 0.005 0.651

Threshold voltage (V) 4.57 7.64

Subthreshold swing (V/dec) 2.282 0.281

Tonof ratio 2.375x10* 4.534x107
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