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This project will be proposed to study ' Amorphous metal-oxide-
semiconductor thin film transistors-based functional devices for
flexible display applications . Amorphous metal-oxide-
semiconductors (AMOSs) have been attracting substantial attention
in recent years as candidate materials for the use in thin film
transistors (TFTS) in display technology due to the characteristics of
high carrier mobility, transparent to visible light, easy to fabrication,
and can be deposited at room temperature. System-on-panel (SoP)
concept has been proposed to enable various functional devices,
such as driver, sensor, memory and controller devices, to be
integrated on a single panel for achieving high-performance, low-
cost and more compact display products. To realize the SoP
technology, the electronic devices with different functions are
preferred to have the same or similar device structure for
manufacture with ease. In this project, we will start with the
development of high efficiency AMOS-TFT and TFT-based
photosensor, which can be applied to sense the ambient light
brightness and then adjusting the backlight intensity for the power-
saving green displays. The effects of operation reliability on all
AMOS TFT-based functional deviceswill also be investigated for
successful development of power-saving SoP flexible displays.
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This project will be proposed to study “Amorphous metal-oxide-semiconductor thin film
transistors-based functional devices for flexible display applications”. Amorphous
metal-oxide-semiconductors (AMOSSs) have been attracting substantial attention in recent years
as candidate materials for the use in thin film transistors (TFTs) in display technology due to the
characteristics of high carrier mobility, transparent to visible light, easy to fabrication, and can be
deposited at room temperature. System-on-panel (SoP) concept has been proposed to enable
various functional devices, such as driver, sensor, memory and controller devices, to be
integrated on a single panel for achieving high-performance, low-cost and more compact display
products. To realize the SoP technology, the electronic devices with different functions are
preferred to have the same or similar device structure for manufacture with ease. In this project,
we will start with the development of high efficiency AMOS-TFT and TFT-based photosensor,
which can be applied to sense the ambient light brightness and then adjusting the backlight
intensity for the power-saving green displays. The effects of operation reliability on all AMOS
TFT-based functional devices will also be investigated for successful development of
power-saving SoP flexible displays.

Key words: AMOS-TFTs, system-on-panel, flexible, photosensor
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Abstract:

We investigated the effects of post-annealing temperature on the channel passivation-free amorphous
InGaZnO (a-1GZO) TFT. As increasing the annealing temperature from 250°C to 450°C, the electrical
parameters such as threshold voltage (V), subthreshold swing and mobility improve apparently. The bonding
energy of oxygen in the a-1GZO film was observed to be stronger with the increase of thermal annealing
temperatures shown in XPS analysis. In addition, the 450°C annealed a-IGZO TFT device without any
channel passivation layer exhibited an excellent ambient stability only with the Vi, variation of +0.5V after
staying in the ambient for 9 days. The immunity against UV radiation also is promoted effectively and showed
a Vy, shift of 1.5V after UV light illumination. Electrical reliability of a-1GZO TFT was studied by conducting
the gate bias stress test. The superior reliability of the a-1GZO TFT after high-temperature annealing was
observed, and attributed to the suppressed oxygen absorption/desorption reactions occurred in the a-1ZGO
channel. In this study, the superior performance in ambient stability, UV immunity and high electrical
reliability can be achieved successfully for the sputtered-deposited a-1GZO TFT by an optimization of thermal
annealing process.

Note: Requested an oral Session.
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