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Abstract: A high-concentration doped density of states model (HCD-DOS model) was established for amorphous in-
dium gallium zinc oxide (a-IGZO) thin-film transistors (TFTs) with back-channel etch (BCE) technology. The effect of the
key parameters of the density of states on the device performance was also investigated by numerical simulation to reveal
the physical mechanism of the preparation process to repair the conductive channel in a-IGZO TFTs. Firstly, the molybde-
num/copper bilayer structure with high bonding strength was used as gate/source/drain electrodes, and the bottom-gate top-
contact (BG-TC) TFTs was prepared by introducing the BCE method. Secondly, the HCD-DOS model of a-IGZO TFTs
suitable for BCE technology was developed. Subsequently, the key parameters of the density of states were investigated nu-
merically based on the TCAD (Technology Computer Aided Design) simulator. The results demonstrated that different den-
sity of states parameters had different effects on the transfer characteristic curves, electrical characteristics, and electron con-
centration distribution inside the channel of the a-IGZO TFTs device. At last, the influence of SiO, passivation-layer deposi-
tion and N,O plasma treatment on the internal mechanism of the device was explored based on the HCD-DOS model. It
was found that N,O plasma treatment had a significant effect on the density of states distribution and channel carrier concen-

tration, which in turn caused the threshold voltage to drift.
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