= ] ISA2F3A

Korean Journal of Materials Research
Vol. 13, No. 4 (2003)

BCl; 393 4523 Zalzus 0|43 GaAs A3 7

Agel - WAF - AAT - o) AQAT . ZHY - o]FA* . ZFW* . S J Pearton***

QAW TR herle $4978
*FERFAT 7L e gH g, eIl od
*#¥Department of Materials and Eng., University of Florida, FL 32611,USA

Dry Etching of GaAs in a Planar Inductively Coupled BCl; Plasma

Wantae Lim, Inkyoo Baek, Pilgu Jung, Jewon LeeT, Guan Sik Cho,
Joo In Lee*, Kuksan Cho** and S.J. Pearton***

School of Nano Engineerings, Inje University/ Institution of Nano-Technology Applications,
Gimhae, Gyoung-Nam, 621-749, Korea
*Nano-Surface Group, Korea Research Institute of Standards and Science
**Cliotek, Inc., Bucheon, Kyoung-Ki, Korea
**¥Dept. of Materials and Eng., University of Florida, FL 32611, USA

Hre

L= =2 =1

(2003 3¢ 11¢ 20033 49 159 FHEFFAHE w3

Abstract We studied BCl; dry etching of GaAs in a planar inductively coupled plasma system. The
investigated process parameters were planar ICP source power, chamber pressure, RIE chuck power and gas
flow rate. The ICP source power was varied from 0 to 500 W. Chamber pressure, RIE chuck power and gas
flow rate were controlled from 5 to 15 mTorr, 0 to 150 W and 10 to 40 sccm, respectively. We found that a
process condition at 20 scem BCls, 300 W ICP, 100 W RIE and 7.5 mTorr chamber pressure gave an excellent
etch result. The etched GaAs feature depicted extremely smooth surface (RMS roughness <1 nm), vertical
sidewall, relatively fast etch rate (> 3000 A/min) and good selectivity to a photoresist (>3 : 1). XPS study
indicated a very clean surface of the material after dry etching of GaAs. We also noticed that our planar ICP
source was successfully ignited both with and without RIE chuck power, which was generally not the case with
a typical cylindrical ICP source, where assistance of RIE chuck power was required for turning on a plasma
and maintaining it. It demonstrated that the planar ICP source could be a very versatile tool for advanced

dry etching of damage-sensitive compound semiconductors.
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Fig. 1. Schematic of a planar inductively coupled plasma
etching reactor.
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Fig. 2. GaAs etch rate and selectivity to PR, and -dc bias as
a function of ICP source power (W).
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Fig. 3. GaAs etch rate and selectivity to PR, and -dc bias as
a function of RIE chuck power.
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Fig. 6. Scanning Electron Microscopy image of etched GaAs.
PR was still intact.
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Fig. 7. Atomic Force Microscopy image of etched GaAs
surface at 20 sccm BCl;, 300 W ICP, 100 W RIE and 7.5 mTorr.
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Fig. 8. X-ray Photoelectron Spectroscopy data of etched GaAs
surface at 20 scem BCl;, 300 W ICP, 100 W RIE and 7.5 mTorr.
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