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ABSTRACT

The etching characteristics of a LINbOj; optical waveguide structure have been investigated using neutral loop discharge plasma with

the mixture of C3Fg and Ar and the bias power parameters. The etching rate and profile angle of optical waveguide with etching
parameters were evaluated by scanning electron microscopy. Also, the etching RMS roughness was evaluated by atomic force
microscopy. From the results of optimum etching conditions are the C;Fy gas flow ratio of 0.2 and the bias power of 300 W.
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Fig. 1. Schematic diagram of NLD etching equipment.
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Table 1. The Etching Parameters Used for the Etching of Z-Cut

LiNbO;

Parameters Range
Etch time 20 min
Bias power 100~600 W
Antenna power 600 W
Operational pressure 2.5x 107 Torr
Total gas amount 100 scem
[CsF/(Ar+C5Fg)] gas flow ratio 0.1~0.5
Circulation temperature -20°C
He pressure 17 Torr
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Fig. 2. LiNbO; etch rate and sidewall angle as functions of
C4F, gas flow ratio to Ar.
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Fig. 3. SEM micrographs of etched LINbO; waveguides for various C;Fg gas flow ratio.
(a) Etch profile of LiNbO; at 0.2 C;Fg (Cross-sectional view), (b) Etch profile of LiNbQ; at 0.5 C;Fg (Cross-sectional view),
(c) Etched LiNbQ; waveguide at 0.2 C;F; (Side view), (d) Etched LiNbO; waveguide at 0.5 C;F; (Side view), (e) Sidewall
roughness at 0.2 the C;Fg, and (f) Sidewall roughness at 0.5 the C;Fs.
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Fig. 4. RMS roughness of etched LiNbQ; as a function of C;Fy
gas flow ratio to Ar.
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Fig. 5. LiNbO; etch rate and profile as function of bias power.
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Fig. 6. RMS roughness of etched LiNbO; with bias power.
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