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Improved Contact property in low temperature process via Ultrathin Al;O3 layer
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Z & Recently, amorphous oxides such as InGaZnO (IGZO) and InZnO (ZO) as a channel layer of an oxide TFT have
been attracted by advantages such as high mobility, good uniformity, and high transparency. In order to apply such an
amorphous oxide TFTs to a display, the stability in various environments must be ensured. In the InGaZnO which has
been studied in the past, Ga elements act as a suppressor of oxygen vacancy and result in a decreased mobility at the
same time. Previous studies have been showed that the InZnO, which does not contain Ga, can achieve high mobility,
but has relatively poor stability under various instability environments.

In this study, the TFTs using IZO/Al,O; double layer structure were studied. The introduction of an ALQO; interlayer
between source/drain and channel causes superior electrical characteristics and electrical stability as well as reduced
contact resistance with optimally perfect ohmic contact.

For the 1Z0 and AlO; bilayer structures, the IZO 30nm [ZO channels were prepared at Ar : O, = 30 : 1 by sputtering
and the Al,O; interlayer were depostied with various thickness by ALD at 150°C. The optimal sample exhibits considerably
good TFT performance with Vi of -3.3V and field effect mobility of 19.25cm?Vs, and reduced Vi shift under positive
bias stress stability, compared to conventional 1ZO TFT.

The enhanced TFT performances are closely related to the nice ohmic contact properties coming from the defect
passivation of the IZO surface inducing charge traps, and we will provide the detail mechanism and model via electrical
analysis and transmission line method.
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