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(EX):

1. Low-temperature annealing, e.g, at <200°C caused large negative V,, shift for AOS films
having a large density of deep defects.

2. The problem of #1 is solved by reducing the deep defects, weakly—bonded oxygen and
hydrogen.

3. A part of impurity hydrogens in AOS passivates defects, while excess hydrogen causes TFT
instability.
Weakly—bonded oxygen also causes instability.

5. The bistable character of the weakly—bonded oxygen was applied to voltage/light illumination
memory sensors.

6. Charge compensation effect was found in a-IGZO deposited in vacuum by pulsed laser
deposition.
Hydrogen passivates the deep defects in the a—IGZO films of #6.
H, and/or H,0 incorporated from residual gas in the deposition chamber increased the deep
defects.

These knowledge will lead to a low—temperature fabrication process of low—operation voltage AOS

TFTs, contributing to decreasing power consumption of various displays from mobile displays to

large—size TVs.
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