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Abstract

In this study, mesh-type PECVD system was suggested to minimize the hydrogen concentration. The

main structural difference between the triode system and a conventional system is that, a third electrode, a mesh, is
inserted between the powered and the ground electrode. We investigated several conditions to compare with conven-
tional PECVD. The main effect of mesh was to minimize the substrate damage by ion bombardment and to enhance

the surface reaction to induce hydrogen desorption. It was also found that hydrogen concentration decreased but depo-

sition rate increased as increasing applied bias. Applied DC-bias enhanced sputtering process. Intense ion bombard-

ment causes the weakly bonded hydrogen or hydrogen-containing species to leave the growing film and increased

adatom mobility. Furthermore, addition of hydrogen gas enhance the surface diffusion of adatom.
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Table. 1 Surface roughness of - Si with applied DC bias.
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Fig. 1. Schematic diagram of mesh-type PECVD system
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Fig. 2. Deposition rate as a functinof substrate temperature
using mesh-type and conventional PECVD,
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Fig. 3. Hydrogen concentration as a function of substrate tem-
perature using mesh-type and conventional PECVD.
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Fig. 4. Deposition rate as a funnction of applied DC bias for vari-
ous substrate temperature using mesh-type PECVD.
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Fig. 5. Hydrogen concentration as a function of applied DC bias
for various substrate temperature using mesh-type PECVD.
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Fig. 6. AFM image of amorphous-Si with applied DC bias at 200°C using mesh-type PECVD. (a)

0V (b) 100V (c) 200V. fig 7.
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Fig. 7. AFM image of amorphous-Si with applied DC bias at 300°C using mesh-type PECVD. (a)

0V (b) 100V (c) 200V. fig 9.
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Fig. 8. Deposition rate as a function of H: gas flow rate at 200°C
using mesh-type and conventional PECVD.
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Fig. 9. Hydrogen concentration as a function of H. gas flow rate
at 200°C using mesh-type and conventional PECVD.

3-2. 4 Aol 2 FE

e 3-1 49 ANE wigke 2 DC-biasd] g3l
B} 3139l 400°C vlate 7@ A 4 7k HoE
o] ;& F% £xo WilE Jehd Aot Fig. 82 7%
L5757} 200C Q) 7A$E Mesh-type PECVD$} conven-
tional PECVD 9} A% 2F F4 7k H7be] ofe] $71&
$2 22 £ 7} 228k g e Ane FHA F

20 ~-m— conventional
300¢, 20W
2001 —e— mesh-type
300¢C, 20W
180+
B |

\

Dep. rate [ A/min]
g

S0F
—,
— . .
% 10 2 0 4% %0
H, flow rate [sccm]

Fig. 10. Deposition rate as a function of H, gas flow
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Fig. 11. Hydrogen concentration as a function of H. gas flow
rate at 300°C using mesh-type and conventional PECVD.
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Fig. 12. SEM microstructures of (a) conventioal PECVD (b) mesh-type PECVD (c) 300°C, 20W, DC
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