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Abstract - Reactive ion etching process for InGaAsP/InP using the CHJ/H. high density inductively
coupled plasma was investigated. The experimental design method proposed by Taguchi was utilized to
cover the whole parameter range while maintaining reasonable number of actual experiments. Results
showed that the ICP power mainly affects surface roughness and verticality of the sidewall, bias power
does etch rate and verticality, CH, gas concentration does the verticality and etch rate, and the distance
hetween the induction coil and specimen mostly affects the surface roughness. It was also observed that
the chamber pressure is the dominant parameter for the etch rate and verticality of the sidewall. The
optimum condition was ICP power 700W, bias power 150W, 15% CH,, 7.5 mTorr, and 14 ¢m distance,
resulting in about 3 pm/hr etch rate with smooth surfaces and vertical mesa sidewalls.
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Table 2. 48 A g Fof W& NLEMNCIH & Y2l A3

No bias Power CH, ICP Power Pressure Distance
W) (%) (W) (mTom)  (em)
1 50 10 500 3 8
2 50 15 600 8 11
3 50 20 700 11 14
4 100 10 500 8 11
5 100 15 600 11 14
6 100 20 700 3 8
7 150 10 600 3 14
8 150 15 700 8 8
9 150 20 500 11 11
10 200 10 700 11 11
11 200 15 500 3 14
12 200 20 600 8 8
13 250 10 600 11 8
14 250 15 700 3 11
15 250 20 500 8 14
16 300 10 700 8 14
17 300 15 500 11 8
18 300 20 600 3 11

Fig. 2. if

SEM A2l
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Etch rate (um/hr)

No - Surface Sidewall
Measured S/N ratio
1 0.69+0.15 4315 A C
2 2.69%030 8.311 C C
3 2.48+0.15 7.863 C C
4 1.84+0.30 4.662 B B
5 3.84+0.25 11.342 A B
6 1.63+0.30 0.053 D B
7 1.23+0.10 1.784 B B
8 4.09+0.30 12.118 B C
9 3.42+0.35 10.300 A C
10 3.27+£0.30 10.173 B C
11 1.6240.20 4.168 A A
12 3.81+0.20 11.527 B B
13 4.07+0.20 11.944 C C
14 1.27+0.30 1.348 A B
15 3.86+0.20 11.645 A B
16 1.90+0.10 5.141 C C
17 4.21£0.15 12.471 C C
18 1.54+0.15 3.607 B A
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Table 3. 7 Q12 52] A8 3} Az

Etch Rate Surface Sidewall
Aud s Al S Al gt Al Al v

Bias power 2.552 0.5104 2.994 0.5988 1.767 0.3534

CH. % 2.074 1.037 0.444 0.222 0.924 0.462

ICP power 0.546 0.273 3.111 1.555 0.340 0.170

Pressure 16.187 8.093 0.444 0.222 5.007 2.503

Distance 1.873 0.936 1.778 0.889 0.340 0.170
2 AAkskdH10]. 11, Fig. 3t bias A9 FEAE UEhl= A=
AYAHE B HolHE o Gato) HFENI F bias A2) F7lol o)a) AEEE AR Fis
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Fig. 7. ICP A& 700W, bias & 150W 15% CH.,, 7.5 mTorr®] 27202 nAA|7|2L Md&ze] A2lE a) 11 cm, b) 13
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