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Research on Surface Polishing and Corrosion of InSb Chip
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Abstract: Surface polishing and etching are important processes in the manufacturing of InSb infrared
focal plane detector chip. In this study, the problems of surface roughness, pitting corrosion, and bright
spot after polishing are discussed. In addition, analysis of the influences of pressure, speed, ratio of
polishing material, and dropping speed on the appearance of InSb are reported. It was found that when the
pressure is less than 4.5 N, the speed is less than 80 r/min, the ratio of polishing material is 1:1, the
dropping speed is less than 1 drops/s or the oxidant H,O, is added, the “bright spot” on the surface of the
InSb chip gets effectively resolved. The developed AB etching solution was used to etch the polished
material and remove the damaged layer. After processing, the surface of InSb chip was bright and smooth.
I-V curve showed that the dark current decreased enormously. The RyA was 8.16 X 10* Q-cm*-cm” and the
blackbody detection D* was 3.1 X 10" cm-Hz"> W .
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Fig.2 Three dimensional laser micrograph of the material surface

after bright spots is produced
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Table 1 Comparison of material surfaces at different speeds

Speed/(r/min) Surface appearance
40 Smooth surface, without any bright point and scratch
60 Smooth surface, without bright point and scratch
80 Few bright spots on the surface, no scratches
100 There are a lot of bright spots on the surface, without scratches
120 The surface bright spot becomes larger and more obvious, without scratches
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Fig.3 Microscopic images at the different speed
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Table 2 Comparison of material surface conditions at different pressures

Pressure/N Surface appearance
4.5 Few bright point has appeared on the surface of the material
9.0 Bright spot becomes obvious, and the number is much more and bigger
13.5 The surface becomes rough and the bright spot is particularly serious
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(a) Chip surface when the pressure is 4.5 N (b) Chip surface when the pressure is 9 N (c) Chip surface when the pressure is 13.5 N
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Fig. 4 Microscopic images under different pressures
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Table 3 Comparison of material surfaces at different drip speeds

Dropping speed Surface appearance
0.5 Drop/s Smooth surface, without any bright point and scratch
1 Drop/s The surface of the material does not appear bright spot and is smooth
2 Drop/s The bright spot on the surface of the material is denser
3 Drop/s The surface bright spot is serious and the spot is more dense
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Fig. 5 Microscopic images at different drip speed

Table 4 Comparison of material surfaces at different ratio of polishing liquid

Ratio of polishing liquid

Surface appearance

1:1 (Silica sol: H202)
2:1 (Silica sol: H202)
3:1 (Silica sol: H202)
4:1 (Silica sol: H202)
1:2 (Silica sol: H202)
1:3 (Silica sol: H202)
1:4 (Silica sol: H202)

Smooth surface, without any bright point , there is a little scratch

There are fine scratches and no bright spots

Scratches become more obvious, without bright spots

The scratch becomes obvious and deeper, there is no bright spot

There is a lot of scratches on the surface of the material, without bright spots
Scratches have increased sharply and more clearly, without bright spots

Scratches on the surface of the material are deeper and more obvious, without bright spots
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Table 5 Comparison of material surfaces at different pressure, speed, drip rate after adding oxidant

Pressure/N Ratio of polishing liquid Dropping speed Speed/(r/min) Surface appearance
13.5 1:1 (H202: Silica sol) 1 Drop/s 80 Smooth surface, without any bright point
0 1:1 (H202: Silica sol) 1 Drop/s 120 Smooth surface, without any bright point
0 1:1 (H20:2: Silica sol) 5 Drop/s 80 Smooth surface, without any bright point

(a) A JET (a) A corrosion solution (b) B JE{# (b) B corrosion solution (c) AB &K (c) AB corrosion solution
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Fig.6 Topography of the surface after corrosion of different corrosion solutions
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I-V curves of materials with different surface states
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