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Wet etching of InSb IRFPA detectors
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Abstract: With the development of InSb large—scale Infrared Focal Plane Arrays (IRFPA), wet etching
process has not met the new technological requirement of IRFPA. A novel wet etching process was
expatiated with suitable ratio citric acid/H,O, as etchant instead of lactic acid/nitric acid in being and
assistant etching facility using N, agitation. The results from comparison and analysis of the experiment
clearly indicate that the surface morphology etched by new process, compared with the conventional
process, has less lateral etching and mesa trench, more surface uniformity and lower roughness.
Otherwise, the electrical properties is improved with lower leak current.
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Fig.1 Flow diagram of InSb mesa structure
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Fig.2 Schematic diagram of wet etching
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Tab.1 Comparison of pattern dimensions between
mask and etched structures derived

from different etching process

Lactic acid/  Citric acid/ Lactic acid/  Citric acid/

Mask/pm  nitric acid ,  H;O, 6 min/  nitric acid H.0,
6 min/pm wm 12 min/pm 12 min/pm
20 30 22 35 26
60 70 65 72 66
70 80 72 85 76
150 160 155 165 157
200 170 202 210 204

MR pal DUE YRR B RSF 23 51
20.60.70 150,200 pm B}, F J5 Z) it T2 08 3% 21 ol
6 min, [§JE A 1] 4l 10 SF- 34 35 10 15 B 201k T2
112 20 0l 6 min, BB B 1] B 0l 24 0 3.2 m s I %)
Tt (220 k12 min) IS Jir Z0 0 T 20 TR Rl gl o 3
ik 13.4 pm B 20k 20 1 A o242 5.8 pm, Jf:
IEN R RIS 1 B DO T e
ol 2 AN W G O, ELAR ) B RO B 3 2 ok T 20 A
Xof A8 o) Al o JC /N TR0 0l 2L KR HY T A R FL
BRI IR 22 20 P ), 78 #7188 IR /H0, 5 21 1d 57 3 125 Z1
Pt A SR PR AL R AR, 20035 P R
SR, R T i ok RN T U800 AN B R

&3 5 1 2 D 0l 2 5 2 ik 2 Ay
2]k InSb 6 min F1 12 min B & JE 1Y B 5008 51 A&
NG RIS 7 K S i 1 WS T
T A 3 0 BT 20 0l 11T 01 2% 4R 4 A R et 1 W) )
Tl 1B 320 2 BE B B 1) Bl /N 0 HG 2 TR 20 ol i A5 R
B, X 5K ISR -5

(a) J5LZ) ol T2 %) il 6 min

(a) Primary process with 6 min

(b) B Zl i T2 %) i 6 min

(b) New process with 6 min

(c) JRLZfl 120 %kt 12 min

(c¢) Primary process with 12 min

(d) Hr %0 il 1220 20 ph 12 min

(d) New process with 12 min
T 3 520 o 20 5 5 220 ik T 2l e R RO A R
Fig.3 Microscopic morphology of primary etching process

and new etching process with different time
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Fig.6 1-V characteristic analysis of InSb device prepared using
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