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Abstract — Reactive ion etching process for InP using BCI3/O,/Ar high density inductively coupled plasma was
investigated. The experimental design method proposed by the Taguchi was utilized to cover the whole param-
eter range while maintaining reasonable number of actual experiments. Results showed that the ICP power and
the chamber pressure were the two dominant parameters affectsing etch results. It was also observed that the
etch rate decreased and the surface roughness improved as the ICP power and the bias voltage increased and as
the chamber pressure decreased. The Addition of oxygen to the gas mixture drastically improved surface rough-
ness by suppressing the formation of the surface reaction product. The optimum condition was ICP power 600
W, bias voltage =100 V., 10% O,, 6 mTorr, and 180°C, resulting in about 0.15 im/min etch rate with smooth sur-
faces and vertical mesa sidewalls. Also, the maximum etch rate of about 4.5 {m/min was obtained at the con-
dition of ICP power 800 W, bias voltage =150 V, 15 % O, 8 mTorr, and 160°C.
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No. ICP Bias Pres. 0O Temp. No ICP Bias Pres. 0, Temp.
' (W) V) (mTorr) (%) (°C) ) (W) (V) (mTorr) (%) (°C)
1 500 50 4 0 160 9 700 50 12 15 180
2 500 100 8 5 180 10 700 100 16 10 160
3 500 150 12 10 200 11 700 150 4 5 220
4 500 200 16 15 220 12 700 200 8 0 200
5 600 50 8 10 220 13 800 50 16 5 200
6 600 100 4 15 200 14 800 100 12 0 220
7 600 150 16 0 180 15 300 150 8 15 160
8 600 200 12 5 160 16 800 200 4 10 180
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1 03 8 78 9 0.3 6 71
2 04 7 75 10 0.3 9 76
3 0.5 8 69 11 12 8 84
4 0.7 9 58 12 05 1 77
5 1.3 4 70 13 15 5 64
6 20 7 75 14 14 7 71
7 0.5 7 66 15 20 6 79
8 1.0 6 65 16 38 3 78
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