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Abstract We investigated dry etching of GaAs and AlGaAs in a high density planar inductively coupled
plasma system with BCl; and BCly/Ar gas chemistry. A detailed etch process study of GaAs and AlGaAs was
performed as functions of ICP source power, RIE chuck power and mixing ratio of BCl; and Ar. Chamber
process pressure was fixed at 7.5 mTorr in this study. The ICP source power and RIE chuck power were varied
from 0 to 500 W and from 0 to 150 W, respectively. GaAs etch rate increased with the increase of ICP source
power and RIE chuck power. It was also found that etch rates of GaAs in 15BCly/5Ar plasmas were relatively
high with applied RIE chuck power compared to pure 20 sccm BCl; plasmas. The result was the same as
AlGaAs. We expect that high ion-assisted effect in BCly/Ar plasma increased etch rates of both materials. The
GaAs and AlGaAs features etched at 20 sccm BCl; and 15BCls/5Ar with 300 W ICP source power, 100 W RIE
chuck power and 7.5 mTorr showed very smooth surfacestRMS roughness <2 nm) and excellent sidewall. XPS
study on the surfaces of processed GaAs also proved extremely clean surfaces of the materials after dry etching.
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Fig. 1. GaAs and AlGaAs etch rates and RMS roughness as
a function of mixing ration of BCl; and Ar at 20 sccm BCl,
plasma.
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Fig. 2. GaAs and AlGaAs etch rates and negatively induced dc
self-bias as a function of ICP source power(W) at 20 sccm
BCl; plasma.
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Fig. 3. GaAs and AlGaAs etch rates and negatively induced dc
self-bias as a function of ICP source power at 15BCly/5Ar
plasma.
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Fig. 4. GaAs and AlGaAs etch rates and negatively induced dc
self-bias as a function of RIE chuck power at 20 sccm BCl;
plasma.
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Fig. 5. GaAs and AlGaAs etch rates and negatively induced dc
self-bias as a function of RIE chuck power at 15BCl;/
5Arplasma.
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Fig. 6. Scanning Electron Microscopy images of etched GaAs

(upper) and AlGaAs (bottom) at 20 sccm BCIl; plasma. PR

was still intact.
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Fig. 7. Scanning Electron Microscopy images of etched GaAs
(upper) and AlGaAs (bottom) in 15BCLy/SAr plasma. PR was
still intact.
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Fig. 8. Atomic Force Microscopy images of etched GaAs
(upper) and AlGaAs (bottom) surfaces at 15BCly/SAr, 100 W
RIE and 300 W ICP, 7.5 mTorr.
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Fig. 9. X-ray Photoelectron Spectroscopy data of etched GaAs
surface at 20 sccm BCl;, 100 W RIE, 300 W ICP, 7.5 mTorr.
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