Regular Paper

193
J. Korean Inst. Electr. Electron. Mater. Eng.
Vol. 34, No. 3, pp. 193-197 May 2021
DOI: https://doi.org/10.4313/JKEM.2021.34.3.193
ISSN 1226-7945(Print), 2288-3258(Online)
3t 5- o E
HO|E Hi0|0{ 20l 2|8t a-1GZO e EMX|AE M| H E4 9|
o1 5t BIA B M
ey, HAE
dRYBYLL YRR L RAR
Investigation on the Degradation of the Electrical Characteristics of a-IGZO Thin Film
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Abstract: The transfer characteristics of amorphous indium gallium zinc oxide thin film transistor (a-IGZO TFT) showed the
distortion in the subthreshold region after gate bias stress, in addition to the parallel shift of threshold voltage. The capacitance-
voltage (C-V) curve was also deformed from its initial shape after the gate bias stress. This study analyzes both the C-V and
transfer curves plotted on the same gate voltage axis in order to investigate the mechanism driving the distortion in the transfer
curve. It is deduced that an additional interfacial trap states at the bottom interface of a-IGZO are produced during gate bias
stress, thereby they exhibit the back channel effect, which explains the origin of the distortion in the transfer curve and the de-
formation of C-V curve.
Keywords: Thin film transistor, Oxide semiconductor, Bias stress
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Fig. 1. The schematic of a-IGZO structure used in this study.
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Fig. 2. Evolution of changes in the transfer characteristics of a-
IGZO TFT during DC 20 V gate bias stress.
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Fig. 3. C-Vg plots before and after the gate bias stress.
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Fig. 4. (a) C-Vg and Ip-Vg plots before the gate bias stress, (b)
graphical model illustrating the capacitance components at the
minimum value, and (c) at the maximum value.
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Fig. 5. (a) C-Vg and Ip-Ve plots after the gate bias stress, (b) graph-
ical model illustrating the capacitance components near 5 V gate
bias, and (c) near 10 V gate bias.
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