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Table 1 Data on even depth error

No. od | od > Od 5 D.E(%) simulation D.E(%) experince

1 +0.01 +0.01 +0.01 80. 33 80. 37
2 +0.02 +0.02 +0.02 78.17 78.29
3 +0.03 +0.03 +0.03 74. 68 74. 83
4 +0.04 +0.04 +0.04 70.03 69. 99
5 +0.05 +0.05 +0.05 64. 43 63.76
6 +0.06 +0.06 +0.06 58.13 56. 14
7 +0.07 +0.07 +0.07 51.39 47. 15
8 +0.08 +0.08 +0.08 44. 48 36. 77
9 +0.09 +0.09 +0.09 37.66 25.00

10 +0.10 +0.10 +0.10 31. 15 11. 85
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Table 2 Data on depth error of 8-level blazed graings
No od, od> 0ds o o’ s?n.l El(aﬁc?n f-DU%) 2;.]:25'1%;:-)9

| +0.05 +0. 05 +0.05 0 0 64. 43 20. 51 64.43
2 +0.02 +0.07 +0. 06 0.0216 0. 0005 61.58 24.03 61.63
3 +0.08 +0.05 +0.02 0. 0245 0. 0006 60. 74 25.07 60. 82
4 +0.02 +0.05 +0.08 0. 0245 0. 0006 60. 74 25.07 60. 82
5 +0.08 0 +0.07 0. 0356 0.0013 57. 01 29. 67 56.61
6 +0.1 +0.04 0. 01 0.0374 0.0014 55.96 30.97 56.01
1 +0.12 0 +0.03 0. 051 0. 0026 49. 96 39.25 48.62
8 +0.15 0 0 0. 0707 0. 005 37.35 53.92 34. 37
9 0 T0.15 0 0. 0707 0. 005 37.35 53.92 34. 37

10 0 0 +0.15 0. 0707 0. 005 37.35 53.92 34. 37

D. E: represents diffractive efficiency; R.D: represents relative decline.
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Table 3 Alignment error data of 8-evels blazed gratings

T 0 0.00 0.0 002 002 003 003 004 0.04

B L R L R L R L R
0 81.06 71.14 71.28 61.36  61.63 51.89  52.26  42.85  43.30
0.0 L | 71.14 8106 61.50 71.14 5214  63.36 43.19 51.89  34.79
0.0 R | 71.28 61.51 81.05 5203 71.27 42.98 61.61  34.51  52.23
0.02 L | 61.36 71.14 5201 81.06 43.07 7114 34.69 61.36  26.98
0.02 R | 61.64 5215 71.27 43,10 81.02 34.62 71.23  26.84  61.57
0.03 L | 51.89 61.36 42,96 71.14 3458 81.06 26.89 71.14 2791
0.03 R | 5226 43.21 61.61 3472 71.23  26.94 80.98 27.91 7118
0.04 L | 42.85 51.89 34.48 61.36  26.80 71.14 2791  §1.06  35.82
0.04 R | 43.30 34.60 52.23 27.02  61.57 27.61 71.17 3541  80.9]

0A 1, 64 2 represents alignment error with Mask 2 to 1 and Mask 3 to 1 respectively. L and R represents

that the Masks shift left or right respectively.
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Sd1= 0.1{L), dAd2= Q. 1(L), D.E= 81%, ddi= 8dz2= 8da= 0, A= 632. 8 nm, andt= 2
{a) Etched with Mask 1: (5) Etched with Mask 1 and 2; (¢) Fiched with Mask 1, 2 and 3
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Table 4 Comparison between results of simulation calculation and the experience formula
| 641 - 844 0 0.01

0. 02 0.03 0. 04 0. 05 0.06
Slmulitmn("ﬁ) 81.06 71.14 61. 36 51. 89 42. 85 34. 69 26. 84
Experience ( 81.06 71.50 61.95 52.39 42. 83 33, 28 23.72
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Fig. 6 Curve of diffractive efficiency
versus alignment error
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Table 5 Comparison of results of the simulation method and the experience formula

oD oA D.E
No.| & 6d:  &ds X|ed] o | 6y 84 b M
1 | £0.05 +0.05 =£0.05 0.15 0 0 0.01(L) 0.01 54. 49 54. 87
2 £0.02 +0.02 +0.04 0.08 0.0094 1 0.01(L) 0.02(L) (.01 64. 22 66. 04
3 | £0.01 0 0 0.01 0.0047 1 0.01(R) O 0.01 71.06 71.29
4 | 0.1 +0.04 £0.01 0.15 0.0374 1 0.01(R) 0.04(R) 0.03 35.18 26. 66
S| £0.01 +£0.03 +0.02 0.06 0.0082 0.02(L) 0.04(L) 0.02 57.01 58.77
6 | +£0.02 +0.04 +0.03 0.09 0.0082 |0.02(L) 0.01(R) 0.03 51.35 45.75
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Fabricaion Errors Simulation of Deep Etched Binary Optics Elements

Xu Ping Tang Jivue Pang Ling Guo Liirong Guo Yongkang
(Inf ormation Optics Institute of Sichuan University, Chengdu 610064)

Abstract In this paper, we investigate and present the law of diffractive efficiency versus
fabrication error of deep etched binary optics, and compare differences of the law between
the deep etched and the ordinary binary optics technologies. The experience formula, which
can better describe the fabrication errors of the deep etched binary optics element, is present—
ed.

Key words fabrication errors, computer simulation, deep etch, binary optics element, ex—

perience formular



