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Absgract: Developing a thin-film transistor with characteristics such as a large area, high mobility, and high reliability are
key elements required for the next generation on displays. In this paper, we have investigated the research trends related
to improving the reliability of oxide-semiconductor-based thin-film transistors, which are the primary focus of study in the
field of optical displays. It has been reported that therma trestment in a high-pressure oxygen atmosphere reduces the
threshold voltage shift from -7.1 V to -1.9 V under NBIS. Additionaly, a device with a SiIO,/SisN, dual-structure has a
lower threshold voltage (-0.82 V) under NBIS than a single-gate-insulator-based device (-11.6 V). The dua channel
structure with different oxygen partial pressures was also confirmed to have a stable threshold voltage under NBIS. These
can be considered for further study to improve the NBIS problem.
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a-IGZO channel layer

Fig. 1. Schematic energy band diagram to explain the trapping
or/fand injection of a photo induced hole carrier.
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Fig. 2. Threshold voltage shift in the NBIS condition of the O
annedled device at different pressures. The AVth shift of the 0.2
am, 0.5 atm, and 10 am device are -7.1 V, -45 V and -19 V,

respectively [13].
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Fig. 3. The trander characterigtics for the (8 S3N4 (b) SO, ad
(c) SOJS3N, as gate insulaor as a function of the NBIS time [20].
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Fig. 4. The AVth shift of the SisNs, SO, and SIO./SisN, gate
insulator are -11.6 V, -2.1 V and -0.82 V [20].
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(a)

Source Drain
1GZO active layer
Gate Insulator (5i02 / SiN)\
Gate (Cu / Ti)
Ar:0,=1:9 X
Glass Substrate Ar:0,=9:1 Y
(b) Device A Device B Device C
X 0nm 10 nm 20 nm
Y 50 nm 40 nm 30 nm

* Channel W/L of all devices were 50 and 80 um
Fig. 5. (@) Schematic diagram of device with dua IGZO active
layer. (b) Compare the oxygen-poor layer and oxygen-rich layer
thickness of each device.
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Fig. 6. (8 Evduation of the transfer characterigtics for (a) device A,
(b) device B, ad (c) device C as a function of applied NBIS times.
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