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Fig. 1 SEM photos of sidewalls etched in SOI
Etching condition: (a) ~ (f) source power 600W, he—
fore etched. the roughness of Cr mask is about

0.25um
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Fig. 2 SEM photos of sidewalls setched in SOI
Etching condition: (a) ~ ( ¢) source power 600W, bias
boltage 230V, before etched, the roughness of Cr
mask is about 0.25um. (a) CsFs © SFe= 7 I 2, pres—
sure 1.8Pa: (b) CsFs - SFe= 7 © 3, pressure 1. 8Pa;
(c) CsFs * SFe= 7 : 3, pressure 2. 0Pa
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Fig. 3 Schematic view of arrival of reactive and im-
pact particles from the plasma at the recession and

bugle of a sidewall
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Influence of Etching Parameters on Sidewall Roughness of Silicon Based
Waveguide Etched by Inductively Coupled Plasma’

Fan Zhongchao, Yu Jinzhong, Chen Shaowu, Yang Di, Yan Qingfeng and Wang Liangchen

(State Key Laboratory on Integrated Optoelectronics, Institute of Semiconductors,

The Chinese A cademy of Sciences, Beijing 100083, China)

Abstract: The relationship between the side-wall roughness of SOI rib-waveguide etched by CaFs/SFs/02 inductively coupled
plasma (ICP) and the etching parameters is studied. The experimental results show that bias voltage, ratio of CsFs/SFs and
pressure affect the side-wall roughness seriously. T o minimize the roughness on waveguide sidewall, lower bias voltage, lower
CsFs/SFs ratio and higher pressure etching condition are preferred. By optimizing the etching parameters, waveguides with

smoother side-walls and smaller propagation loss are fabricated successfully.
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