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Study of optical anti-reflection characteristics based

on nanometer “pyramid” structure

ZHANG Yong-ping, WANG Wen-tao, WANG Chao, YANG Jian
(North China Research Institute of Electro-Optics, Beijing 100015, China)

Abstract ; Pyramid is a typical kind of cone structure. When the light passes through the “pyramid” array, it is equiv-

alent to pass through a thin film with a graded refractive index, and the Fresnel reflection at the interface is greatly

weakened. The surface reflection characteristics of the sub-wavelength structure composed of three materials ( Si,

Si0, ,Ge) were simulated with DiffractMOD in Rsoft. The results show that the sub-wavelength structure composed of

Si0, has good optical anti-reflection characteristics.
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Fig. 1 One-dimensional grating schematic
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B2 g5 T AP AL J U AE SR . (a) B
SR h =0.3 pm,l =0 wm; (b) BRI A =0.2
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Fig. 2 Si material model and its simulation results

H EEIFTLAIE ), TE (R 6 A ST, R =2 il
LT BFRMEZ b, EEEEEK T
KE]T 100% ;T™ fidic Y6 A G 0], BARAE7E %
R THAAUER X R E AT, B 3 it 2 5 Bk
ATE10% /KT8 b B2, it TE kit &
TM e A S, 12455 B % A 7 i B g 4 3 L 9 36 )
TRATF AR E P BT SRR o [RIRE A 2518t R IR A L
AR
3.2 Si0, HHWENER

B3 7 T PRSI ) A 4D 5

(a) bt



218

5 RS AN HA8E

Diffraction Efficiency(a.u.)

Diffraction Efficiency(a.u.)

Diffraction Efficiency(a.u.)

Diffraction Efficiency(a.u.)

1.0

(b)Y

0.9
0.8 4

0.6 -
0.5
04
0.3 ]
0.2
0.1 4

0.0 1

1.0

3 T T T
Wavelength/um
() TES S A RN 3

0.9 A
0.8
0.7 A
0.6 -
0.5 o
0.4 o
0.3
0.2 o
0.1 o
0.0

1.0

T T T T T

3 4
Wavelength/pm

(d) TER SR AZ G

o

0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1
0.0

1.0

T T T T T

3 4
Wavelength/pum

(&) TR A 2 i i 2.

Total Reflection

Total Transmission

4 5

Total Reflection

Total Transmission

Total Reflection

Total Transmission

0.9 o
0.8
0.7 4
0.6
0.5 o
04 o
0.3 4
0.2 4
0.1 4

0.0

Total Reflection

Total Transmission

T T T T T
3 4

Wavelength/pum

(6) MR S A RIE ST ¢

B3 Si0, BHEHEE B

Fig. 3 Si0, material model and its simulation results
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Fig. 4 Si0, material model and its simulation results
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