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Study on ICP dry etching of type II InAs/GaSb superlattices
infrared focal plane arrays
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Abstract; The results of a Cl,/ N, inductively coupled plasma (ICP) reactive ion etching process on I-
nAs/GaSb superlattices infrared focal plane arrays were reported. A standard PIN device structure
based on GaSb substrate was applied in all samples grown by molecular beam epitaxy. The etching re-
sults including etching rate and mesa sidewall profile were affected by gas flow ratios directly, The
higher the chlorine content was, the higher the etching rate was. When the nitrogen content increases,
the etching rate decreases and tends to a certain value. When other parameters such as chamber pressure
et al. were fixed, the etching rate and selection ratio increased linearly with temperature increasing.
The mesa tended to be right angle, and the layered texture profile gradually disappeared, while the
channel became rough and even pitted. Within the scope of this study, ICP and RF power had little
effect on the etching results.
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Fig. 1 Etching rate of InAs/GaSb at different gas
flow ratios
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Fig.2 SEM images of the SLS after etching at different flow
ratio of N,/Cl,
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Fig.3 Etching rate and selection ratio of InAs/GaSb at
different temperatures
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Fig.4 SEM images of SLS after etching at different temper-
atures: (a)507C, (b)230C
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Fig.5 AFM images of SLS after etching at different tem-
peratures: (a)507C, (b)230C
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Table 1 Etching rates of InAs/GaSb at different ICP and

RF powers
e ICP/W RE/W  Bffa)/min 3R/ wm E?/ !
nmmin
1 100 150 4 min 1.25 312
2 200 60 4 min 1.38 345
3 300 120 4 min 1.52 380
4 400 90 4 min 1.76 440
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