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Performance and Stability Improvement of Back Channel
Etched Indium-Gallium-Zinc Thin-film-transistor by Opti-
mized Passivation Layer
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(1. Nanjing CEC Panda FPD Technology Co., Ltd., Nanjing 210033, CHN;
2. Chengdu CEC Panda Display Technology Co., Ltd., Chengdu 610219, CHN)

Abstract: The performance and stability improvement of back channel etched indium-gallium-
zinc oxide thin-film transistors (IGZO TFTs) by optimized passivation layer was investigated. It was
revealed that the positive threshold voltage (V) shift occurred under the positive gate bias stress
(PBS). Analysis showed that the permeated moisture could degrade TFT performance and aggravate
the positive V, shift under PBS. It was demonstrated that the optimized passivation layer could effec-
tively improve the device performance and V,, stability. This improvement is attributed to lessen the

traps caused by absorbance on back channel surface.
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Fig.1 Etching stop layer type IGZO TFT, back channel etched type IGZO TFT and coplanar type IGZO TFT
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Fig.2 Cross-sectional schematic of the IGZO TFT fabricated by back channel etched process
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Fig.3 Process flow chart of back channel etched IGZO TFT
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Tab.1 Major performance parameters of the IGZO TFTs

with different passivation processes
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Fig.4 Transferring characteristic curves of the IGZO TFTs

with different reference passivation processes and opti-

mized passivation processes
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Fig.5 Variations of the transferring characteristic of the 1G-

70O TFT under positive gate bias stress
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Fig.6 Scanning electron microcopy(SEM) images of the top

view surfaces of SiO; film
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