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In the preparation of oxide confinement vertical-cavity surface-emitting lasers, selective internal corrosion
often occurs when GaAs/AlGaAs is etched, which directly affects the subsequent oxidation process and electrode

passivation. To address this problem, the wet and the dry etching processes are thoroughly investigated in this

OCIS codes

study. Results show that the hollows caused by selective internal corrosion can be effectively eliminated by adjusting
and physical etching in the chamber is adjusted by changing the RF power of the bottom electrode; the hollow
phenomenon is hardly observed, and the sidewall steepness is greater than 80° at a power of 100 W.

the volume ratio of the etching solution and bottom electrode radio frequency (RF) power of the inductively coupled
plasma (ICP) etching. We obtain good steepness and smoothness in the wet etching process when the volume ratio
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of the H;PO,-H, O,-H, O solution is 1:1:10. In the ICP dry etching process, the dynamic balance of the chemical
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Table 1  Volume ratio of H;PO,-H, O,-H, O solution
Group Volume ratio
Al 1:1:7
A2 1:1:10
A3 1:1:13
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Table 2 Etching parameters under different RF powers of ICP

Group Cl, /scem BCl; /scem Ar /scem RF power /W ICP power /W

Bl 20 5 5 60 400

B2 20 5 5 70 400

B3 20 5 5 80 400

B4 20 5 5 90 400

B5 20 S 5 100 400

B6 20 5 5 110 400

%3 KNI BCL ARG E T ICP 201 2%
Table 3 Etching parameters under different BCl; flows
Group Cl, /scem BCl, /scem Ar /scem RF power /W ICP power /W

Cl 20 3 5 100 400

C2 20 5 5 100 400

C3 20 7 5 100 400
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Fig. 1 Etching depth versus time of different

etching solutions
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Fig. 2 SEM pictures of different etching solutions. (a) 1:1:7; (b) 1:1:10; (c) 1:1:13
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Fig. 3 Etching depth versus time under different

RF powers
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Fig. 4 SEM pictures under different RF powers. (a) 60 W; (b) 80 W; (¢) 100 W; (d) 110W
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Fig. 5 Chemical reaction diagram of ICP etching
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Fig. 6 SEM pictures under different BCl; flow rates. (a) 3 scecm; (b) 5 scem; (c¢) 7 scem
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