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Abstract

HAY =24 Z8=v1 428 (inductively coupled plasma etcher)& ©|&3le] 25 FAZAE
D2 GaAsY AZEAS ATt FRAHEFEELS ICP 2499 (0-500 W), RIE 2 3+9](0-150 W), 712
Z5(BCl;, BCly/Ar, BCLy/Ne) ¥ 712=ETH]| St} BCl, 7FATHS o] 83814 GaAsE 2174sk A$-RT) 25%
2] Arelyt Ne 72+ B84 7143 83 15BCL/5Ar, 15BCL/5Ne 7S o83 A9-9] Az1go) 1 &
F3 AL st 28 50% ©13ke] Arel EFHE BCl/ArY] A5 & 4ZHE (34,000 A/min)}
Hebdk EH(RMS roughness : <2 nm)S B & UAAARE AR F>50%)9] Are] £ 238 ¥H
A AV AAES dolmmyls 4AE /PGt 28]F 20 scem BCL, 100 W RIE 3 9H9], 300
W ICP A2=3}], 3438 0] 7.5 mTorrd] 2704 9) GaAse] A1zHd A= o} -3 SA (A1 2HE: ~ 4,000 A
/min, 58 FASH T 587°, HE3E EH: RMS roughness : ~0.6 nm)2 LER AT}

Keywords : ICP (#5& 4 8} Z2}=2r}), GaAs, Dry efching ( 4/ 4/ 2H)
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A2 AT 27k subsol2E olabA  wgsluel Aol FRBoz e vlA A7
2agel e we 47 #Uwg Mey 459 Uws} "olurks BHe] A, o)de Aske
4B TS B /1e0] BF U 29@ B AT A%e) 47189 B4S AL 5 U
A2 BzhEy Qoh, e e 1dx M3} wEta o] 2} o] 2qURAE EHH O 2F
2 7 Fohzsle) SAAT A AZERl T 4 T 2R AR S5 TUE &
A & JAE THAA Ho A 2EeA IYEL =29 E°k=vt AB(ICP etcher system)E ©]-8-3F
Aot Hx}715 -FH 4] (electron cyclotron resonance) +471% JEge] HE AzHI Jop. HAF
g o] g3 A4FgHL 52 o|2HEY @2 o] =24 Eot2vt Aule ddnd 249 S5
Zul(cylindrical ICP) v Ht} Fefzn} Ahko] 3
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Fig. 1. Etch rates and RMS roughness of GaAs Semi-
conductors as a function of % BCl; in BCly/Ar
discharges (100 W RIE chuck power, 300 W ICP
source power, 7.5 mTorr).
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Fig. 2. Etch rates and negatively induced dc self-bias of
GaAs semiconductor as a function of ICP source
power in 20 BCl,, 15BCly/5Ar, 15BCly/5Ne (100
W IRE chuck power, 7.5 mTorr).
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Fig. 3. Etch rates and negatively induced dc self-bias of
GaAs semiconductor as a function of RIE chuck
power in 20 BCl;, 15BCly/5Ar, 15BCly/56Ne (300
W ICP source power, 7.5 mTorr).
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Fig. 4. OES data spectra from BCl; discharges as a

function of (a) RIE chuck power or (b) ICP source
power.
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Fig. 5. (a) SEM and (b) AFM images of etched GaAs
surface at 20 sccm BCl;, 100 W RIE chuck
power, 300 W ICP source power and 7.5 mTorr.
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Fig. 6. SEM image of etched GaAs surface at 5BCly/
15Ar, 100 W RIE chuck power, 300 W ICP
source power and 7.5 mTorr.
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Fig. 7. XPS data of etched GaAs surface at 20 sccm

BCl;,, 100 W RIE chuck power, 300 W ICP
source power, 7.5 mTorr.
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