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Thin-Film Transistor Using Oxide Semiconductor for Realization of Thin and Lightweight Sheet Display
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Thin and lightweight sheet displays similar to paper will create dramatic changes in the usage of displays, leading to the realization of thinner and

lighter mobile devices, wall-hung TVs that blend into interiors like posters, and so on.

The driving capability and stability of thin-film transistors

(TFTs) on a plastic substrate are becoming increasingly critical for achieving practical use of sheet displays.

As a solution to this issue, Toshiba has developed an amorphous oxide semiconductor for TFTs processed on a transparent plastic substrate at
200°C.  The driving capability and stability of the TFT are more than 10 times higher than those of amorphous silicon (a-Si) TFTs that are commonly
used for liquid crystal display (LCD) TVs.  We have developed a 3-inch prototype organic light-emitting diode (OLED) sheet display with simultaneously
formed integrated gate driver circuits of 1 g in weight and 0.1 mm in thickness except for the driver circuits, and confirmed its practicality.
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Required specifications of TFTs for OLED sheet displays and comparison
of candidate channel materials
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Cross-sectional structure of InGaZnO (IGZO) TFT on plastic substrate
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Initial transfer characteristics of low-temperature-processed IGZO TFTs
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Initial transfer characteristics of IGZO TFTs processed at 200 C and time dependence of threshold voltage (Vi) shifts under positive bias-temperature stress (BTS)
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Cross-sectional structure of flexible active matrix OLED (AMOLED) driven
by IGZO TFTs
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3-inch AMOLED sheet display driven by IGZO TFTs
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