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- Motivation - B - ‘ )

Last year, an oxide thin film fransistor (TFT), consisting of a channel layer (IGZO) and gate insulator (AIO,) confinuously grown by mist chemical
vapour deposition (CVD), was fabricated. Mist CVD is a solution-based fabrication technology that can be performed under atmospheric
pressure, using a simple and easy system configuration that is both low cost and environmentally friendly [1,2]. TFT characteristics are greatly
influenced by the properties of both the gate insulator and the active layer. Fabrication of both a gate insulator film and a semiconductor film by
non-vacuum processes is very important for development of the TFT fabrication process. Thus, the paper reporting the oxide TFT with an
IGZO/AIO, stack grown by mist CVD serves as an important indicator for development of the TFT fabrication process without vacuum. In previous
reports, the inifial oxide TFT, which consists of a 116 nm AlO, thin film and a 47 nm IGZO thin film fabricated by mist CVD, exhibited the following
characteristics: field-effect mobility (u;,) of 4.2 cm?/(Vs); on/off ratio of more than 108; sub-threshold slope (S) of 0.55 V/dec. and hysteresis (AV}y)
of 1.47 V [3]. These parameters were not as good as those of the IGZO TFT fabricated by the conventional vacuum process [4,5].

Recently, we have worked towards improvement of each thin film and the interfaces of the films in order to improve the properties of the oxide
TFT. The properties of the oxide TFT have been efficiently improved with the assistance of ozone (O3) in various fabrication methods. In this paper
we report an improvement of the characteristics of the each thin film, and an oxide TFT with an IGZO/AIO, stack fabricated by mist CVD with O,
assistance.
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- Conclustion -

Each thin film and their interfaces were improved with O assistance, and the previously defined properties were dramatically improved. The
breakdown fields (Egp) and dielectric constant (k) of AIO, thin films were improved from é to 8 and from é to 7, respectively. The carrier
concentration of IGZO thin films was improved from 10'? to 10'¢ cm-3. Additionally, In:Ga:Zn composition ratio in the IGZO film has been optimized.

These results show that the properties of the current oxide TFT were improved: The p;,, S and AV, were 11 cm?/(Vs), around 0.4 V/dec. and
around 0.5 V, respectively. These values are equivalent to those of an IGZO TFT fabricated using a vacuum process.

This result is an important first step toward an oxide TFT fabrication process under non-vacuum.



