538 % 56 M Hr ot Vol. 38, No. 6

2011 4 6 1 CHINESE JOURNAL OF LASERS June, 2011

LR 2 R IR e g R I T 2
e HO 2 B0 4 L

g 2 N IN =+ * Y )
ZXB BEW KEEZ
(EWB T R¥EHE N F B ERE LRV H O, B 200093)

TEE O T A b B A SRR R R W AR Y A B B TE BT A T R A A [ R Y MR SR I 25 A 1
“RRAETAORHERRL B AT E i OB (SEMD 2R A5 HE MR 92 06 Y JUART 2 880, T AR AR % S B AT R A 3K IR A 0k 4
o AR, TR PR A R A AR AR T RRAH RS 5 38 ST THT A b R 9 A 80T R TR BRS IN T 20 2 A% 5 () AR 4% 32
T AL A LA 2% 1 7 EEAE 200~2000 nm (196 1E 0 ] A #EAT T RHTR 07 B JF B4R 5 S0 10 Wl Biis B o 20k
AT FEFE 38 1 B0 IE T 32 0 5k 45 F 1) 5 W SO 2 bl TRORD O N T 1 A b R A 2R A T R i R B g 5 A 11 B
b6 ST R i

KR BOGHOR; CEEOEIN T BEEs HEARRMELT; CFEOGE

HESESE 0436 XHERFRIRES A doi: 10.3788/CJL201138.0603029

Simulation of Optical Model Base on Micro-Cones
Structure of “Black Silicon”

Wu Wenwei Xu Jiaming Chen Hongyan
(Engineering Research Center of Optical Instrument and System , Ministry of Education ,

University of Shanghai for Science and Technology . Shanghai 200093, China)

Abstract In order to study the special optical absorption efficiency of “black silicon” materials, “black silicon”
material with different heights of micro-cones is successfully fabricated, and the geometric parameters of the micro-
cones are measured by scanning electron microscope (SEM). Then a model is built to calculate the surface effective
absorption area of “black silicon” material based on the measured structure of “black silicon” material, and the surface
area of “black silicon” is more than 20 times than that of normal silicon. Meantime, according to the geometrical
optics method, the reflectivity is simulated during the wavelength from 200 nm to 2000 nm. The simulation results
are relatively close to the experimental results. It is theoretically verified that the strong optical absorption ability of
the silicon with micro-nano structure is due to special structure for light trapping effect and the increase of surface
effective absorption area.
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Fig.1 SEM photos of “black silicon”. (a) top view, (b) 45° side view
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Fig. 2 Surface structure of the “black silicon” from the measured parameters for simulation

(a) top view, (b) 45° side view
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Table 2 Data of micro-cone of “black silicon” for calculation pm
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Fig. 3 Incident light from different injected angles to the

surface of “black silicon” with micro-cones
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Fig. 4 Different heights of micro-cones peak of “black silicon” surface reflection. (a) simulation results.

(b) experimental results
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