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Laser induced dry etching of GaAs
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Introduction 8 <

Instead of using CCL, CCLF: gases, we used a alternative gdlolA F7)ol] 9%k GaAse] 7 Al Ae] glolAl 7))
reaction gas of CFCs, which we have developed, for the CCLY CCLF; 7} 8 oA 7~ ALS-3le Mo W
experiment of laser induced dry etching of GaAs, and Apeo] A2 /@sl CFCs g A7t A § ALE-sla) v
compared with the etch rate, etch profile of a usual o] 7tA 9] oA g3 2 JEE FeE vyt
reation gas. Laser powers (power density) on the sample AP L power BT 127 MW/cmZoukl 27 MW/cm2 7} 4]
surface were varied from 100mW (12,7 MW/cm™) to 210 2 7PAAIZIHA S 3 oA 7A el efdl & 260 Torrof 4]
mW (27 MW/cm®). The laser beam was scanned over the 760 Torr #FA} W& =Waaleu]l. We FAldsn=
sample by moving the cell with a speed raging from 8.3 8.3 pm/secol Al 80 umysec 7R 7HAS- Al 1 Ay
um/sec to 80 wmfsec, and the gas pressure also was CHCIF, 7}2~ofAlel ol &l G(etch rate) & #ol 136 wmjsec
varied from 260 Torr to 760 Torr, High etching rates up o]al aspect ratio 1= 2.60) W% & 4 ). of A
1o 136 pmysec and an aspect tatio of 2.6 have been |2 &R 3}7] QElA] SEM(Scanming Electron Microse
achieved by single scan of laser beam. The chemical opy) & AME-sbglom, AL dhulel b WAL flehad
compositions of the reaction products deposited on the += AES(Auger Electron Spectroscopy)it AF-§-sl @it}

ctched groove were measured by  Auger electron

spectroscopy(AES).  Etch  profiles, including depth and 1 )\:' =
. ) .

width, were abserved by scanning electron

microscopy(SEM).
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Fig.1 SEM photograph of the ewhed groove obtained by a
laser power of 170 mW(power demsity 21.65 MW/cm?),
scan speed of 835 um/sec, and CHCIF; pressure of 260
Torr.
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Fig.2 Etching threshold power of CHCIF,, CCl.F. gases as
a fuction of gas pressure.
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Fig.3 Aspect ratio as a fuction of beam power density for
three reaction gases at a scan speed of 835 pmfsec, a

gas pressute of 260 Torr.
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