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Improving the aspect ratio of ion beam etched trenches in HgCdTe
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Abstract: The aspect ratio of trenches is one of the key parameters in processing the HgCdTe infrared focal plane arrays
(IRFPAS) . The divergence angle of the two-grid Kaufman ion-beam source that is widely used in China at present is typ-
ically large. Using such an ion beam source, the aspect ratio of HgCdTe isolation trenches is comparatively low. Several
methods were employed in the etching process to increase the aspect ratio of trenches etched by Ar* ion beam apparatus,
such as with different types of photoresists, changing the incidence angle of ion beam, and utilizing three-grid Kaufman
ion-beam source. The cross-section profile of the trenches on HgCdTe arrays was studied with scanning electron micro-
scope (SEM ) and the aspect ratio was calculated. The influences of these methods on etching profiles were given and
many results desirable for the design of high aspect ratio of ion beam etched trenches were achieved.
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Fig.1 Schematic of ion beam etching
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Fig.2 Cross section of single etched trench
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Table 1 The aspect ratios of trenches processed with different photo resists by general etching for three hours (§=0°)

B bl 4 pm A58 6 pwm Al 8 wm A& 5L 10 pm A5

Hi5 Eilke W.(pm) H(pm) R W.(pm)  H(um) R W.(pm) H(pm) R W.(pm)  H(pm) R
1-1 AZ1500 10.30 3.55 0.34 11.50 5.07 0.44 15.20 6.92 0.46 22.50 8.20 0.36
2-1 AZ5200 6.72 3.76 0.56 7.61 6.21 0.82 9.58 9.10 0.95 11.60 11.40 0.98
3-1 AZ4620 5.11 2.88 0.56 6.36 5.40 0.85 8.42 8.74 1.04 11.20 11.30 1.01
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Table 2 The aspect ratios of trenches processed at different etching angles (#) by general etching for three hours

BB 2l bl 4 pm HE5E 6 wm HE5E 8 um 5L 10 pm A58

M W(pm) H(upm) R We(pm) H(pum) R We(pm)  H(um) R W.(pm)  H(pm) R
2-1 0 AZ 6.72 3.76 0.56 7.61 6.21 0.82 9.58 9.10 0.95 11.60 11.40 0.98
2-2 20 5200  9.41 8.22 0.87 10.50 9.63 0.92 13.40 10.80 0.81 15.30 12.50 0.82
3-1 0 AZ 5.11 2.88 0.56 6.36 5.40 0.85 8.42 8.74 1.04 11.20 11.30 1.01
3-2 20 4620 6.63 3.52 0.53 9.24 6.30 0.68 10.90 8.95 0.82 12.80 12.06 0.94
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Table 3 The aspect ratios of trenches using two-grid and three-grid ion sources (#=0°) by general etching for three hours

6B HTE KA 4 pm 15 6 pm 58 8 pm 5 10 pm 58

N WS W/(um) H(um) R WJ(pm) H(um) R W(pm) H(um) R W(pm) H(pm) R
2=1 U Z 6.72 3.76 0.56 7.61 6.21 0.82 9.58 9.10 0.95 11.60 11.40 0.98
2-3 = 5200 7.88 16.10 2.04 10.20 14.90 1.46 11.60 18.40 1.59 13.50 18.50 1.37
3-1 Al AZ 5.0 2.88 0.56 6.36 5.40 0.85 8.42 8.74 1.04 11.20 11.30 1.01
3-3 =M 4620 7.88 16.90 2.14 9.23 15.80 1.71 11.50 14.70 1.28 13.90 13.50 0.97
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Fig.3 Schematic diagram of the three-grid system
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Fig.4 SEM images of trenches etched by two differ-
ent ion sources for three hours(a) Trench formed by
two-grid ion source (b) Trench formed by three-grid
ion source
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