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Abstract

Planar Inductively Coupled Plasma (PICP) etching of InGaP was performed in BCli, BCly/Ar and
BCly/Ne plasmas as a function of ICP source power (0 ~ 500 W), RIE chuck power (0 ~ 150 W),
chamber pressure (5 ~ 15 mTorr) and gas composition of BCla/Ar and BCla/Ne. Total gas flow was
fixed at 20 scem (standard cubic centimeter per minute). Increase of ICP source power and RIE chuck
power raised etch rate of InGaP, while that of chamber pressure reduced etch rate. We also found that
some addition of Ar and Ne in BCls plasma improved etch rate of InGaP. InGaP etch rate was varied
from 1580 A/min with pure BClz to 2800 A/min and 4700 A/min with 25 % Ar and Ne addition,
respectively. Other process conditions were fixed at 300 W ICP source power, 100 W RIE chuck
power and 7.5 mTorr chamber pressure. SEM (scanning electron microscopy) and AFM (atomic force
microscopy) data showed vertical side wall and smooth surface of InGaP at the same condition. Proper
addition of noble gases Ar and Ne (less than about 50 %) in BClz inductively coupled plasma have
resuited in not only increase of etch rate but also minimum preferential loss and smooth surface
morphology by ion-assisted effect.
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Fig. 1. Schematic of a planar inductively coupled
plasma etching system.
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Fig. 2. Comparison of InGaP etch rate as a
function of ICP source power.
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Fig. 5. Scanning Electron Microscopy image
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mTorr.
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Fig. 6. Scanning Electron Microscopy image of
etched InGaP at 10BCl¥/10Ar, 100W
RIE, 300W ICP and 7.5 mTorr.
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Fig. 7. Comparison of RMS roughness and
InGaP etch rate as a function of
BCla/Ar composition,
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