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Optical coating deposition rate distribution by ion beam sputtering

Tang Xuefer, Fan Zhengriu, Wang Zhijang
(Shanghai Institute of Optics and Fine Mechanics, Academia Scinica, Shanghai 201800)

Abstract Deposition rate distribution of optical coating deposited by ion beam
sputtering were calculated using Ganssian distribution of ion beam intersity. The results
show that the deposition rate distribution deviates from that of the cosine distribution, the
position of peak value depends on the incident angle and Gaussian radius of ion beam. The
experimental results agree with the theoretical results perfectly.
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Fig. 1 Schematic configuration of IBSD experiment Fig. 2 Schematic for angle distribution calculation
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Table 1 Deposition rate distribution with a = 45°

Substrate 1 2 3- 4 5 6 7 3 9 10
z (mm) 40 17 -2 -6 -29 -52 -62 -102 -142 -182
Deposition

1. 00 13.08 13. 60 13. 50 12. 39 10. 05 8.19 4. 79 2. 61 1. 43
rate (nm/min)

d(z) 0.803 0.962 1.000 0.993 0.911 0.739 0.602 0.352 0.192 0.105
g 20. 9° 9.2° -1.1° -3.3° -15.4° -26.3° -30.6° 44.2° -53.5° -60.0°
do(8) 0.953 0.969 0.969 0.967 0.986 0.995 0.913 0.924 0.885 0.815

Table 2 Deposition rate distribution with & = 55°

Substrate 1 2 3+ 4 5 6 7 8 9
z {mm) 42 18 10 -4 -25 -47 -68 -88 -108
Depaosition

11.33 12.42 12.45 11.99 10.58 8.33 6. 25 4. 50 3.38
tate {nm/min)

d(z) 0.910 0.998 1.000 0.963 0.850 0.669 0.502 0.361 0.272
g 23.3° 10. 0° 5.5° -2.2°  -12.9° -22.5° -30.2° -36.1° -41.0°
do(8) 0.877 0.887 0.897 0.917 0.966 0.992 1.000 0.964 0.973

Table 3 Deposition rate distribution with ¢ = 35°

Substrate 1 2 3 4 5 6
z (mm) 20.5 -2.9 -18. 0 -25.9 -48. 5 . 71.5
ttion 8. 91 10. 42 10. 65 10. 58 9.08 7. 08
rate (nm/min)
d(zx) 0. B37 0.978 1. 000 0.993 0. 853 0. 665
8 10. 7° -1. 4° -10. 0° -14. 24° -26.7° -37.7°
do(8) 0. 998 0. 988 0.977 0. 978 0. 948 0. 937
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Fig. 3 Deposition rate distribution with a = 45° Fig. 4 Angle distribution of deposition rate with a = 45°
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Fig. 5 Deposition rate distribution on substrate piane with a = 45°
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