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Analysis of etching uniformity of active layers and
electrical characteristics of thin film transistor electrode
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Abstract: Active layers(a-Si) were etched by enhance cathode couple plasma(ECCP) and used as elec-
tronic channels in the thin film transistors. The uniformity of active layers and electrical characteristics
were studied. The obtained samples were characterized by scanning electron microscopy (SEM) and e-
lectronic parameter measurement. The etching power, gas ratio and etching pressure played an impor-
tant role in uniformity of active layers, which can cause the issue about TFT electrical characteristics.
The uniformity of active layers can be improved by reduced the ratio about etching power ratio (source
power/bias power) and reaction gas ratio (SF;/Cl,), meanwhile, reaction pressure was also reduced.
Therefore, the uniformity of TFT electrical characteristics can also be improved.
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Fig. 1 Cross-sectional view of the dry etch system
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Tab. 2 Orthogonal matrix of samples
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S A A
Process Factor Level 1 Level 2 Level 3
Power 3/1 4/2 5/3
Gas(SF; /Cly) 26/25 18/33 11/40
Pressure/mT 70 90 110
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A 3/1 26/25 70
B 3/1 18/33 90
C 3/1 11/40 110
D 4/2 26/25 90
E 4/2 18/33 110
F 4/2 11/40 70
G 5/3 26/25 110
H 5/3 18/33 70
I 5/3 11/40 90
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Fig. 2 Cross-sectional view of TFT
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Fig.5 TFT a-Si etching thickness of samples
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Fig. 7 Etching uniformity of samples
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Fig. 11 TFT transfer curves under gate positive bias
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