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Abstract: The front-surface and the bottom of amorphous silicon(a-Si) thin-film solar cell are designed

respectively. Light absorption is calculated by using the rigorous coupled wave analysis(RCWA). In TM (5): 600-604

polarization, the absorption of solar cells with optimized AR coating can be increased by an average of 35% 5. WL T MAE LTI R[] 2013,34(4):
compared with that without AR coating in the range of 300~840 nm. Furthermore, the absorption of solar cells
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Keywords: antireflection coatings diffraction gratings photonic crystals absorption solar cells 7. T ARG LT R S ML R S A R R
WeAs H 39 2012-12-26 & 71 H 3] 2013-04-12 4% fig & A H RS []. 2013,34(4): 500-505
E&MA: 8. TRRES TUBI B KA AP BB IRLI).

2013,34(3): 319-323
9. ARG T AR T AR A A ]
2013,34(3): 375-381

[ 5% R R 42(61167002) % W35 H
WRAER : R
YEZ WA b2 (1970~ ), 95 W R R N, 1L, 32 B2 06 i A/ KB il B v o O 2 FH ORI . E-

mail:shenhongj2004@126.com 10. S A0S — USRI R USRI HL I o8
1 # Email: shenhongj2004@126.com FM[J]. 2013,34(3): 257-261
L1337 b RO TE R 4R [3]. 2013,34

S 30k (2): 245-250
[1] ZenglL, YiY, Hong C Y, et al. Efficiency enhancement in Si solar cells by textured photonic crystal back 12.Cu20-znoi(|35ﬁ%%m%ﬁﬁﬁiﬁ%&%ﬁﬂ&%ﬁ

reflector[J]. Appl. Phys. Lett, sress™* Hil#-Cu,0-zno s A T[], 2013,34(2)
[2] Zheng G G, Xian F L, Li X Y. Enhancement of light absorption in thin film silicon solar cells with metallic 202-207

grating and one-dimensional photonic crystals[J]. Chin. Phys. Lett.,2011, 28(5):05421-1-4. 13 BN G A A A HDG IR PRl % 5
[3] Chhajed S, Schubert M F, Kim J K, et al. Nanostructured multilayer graded index antireflection coating for HKAE[]. 2013,34(2): 192-196

Si solar cells with broadband and omnidirectional characteristics[J]. Appl. Phys. Lett. eress™* 14 G R AL T 1K BALKES A AR AR
[4] Springer J, Poruba A, Mullerova L, et al. Absorption loss at nanorough silver back reflector of thin-film 2013,(1): 1-11

M = M3 N S
silicon solar cells[J]. J. Appl. Phys. eresd™! 15 THFHMLAN1.6 umiBeB NH, BB

[5] Bermel P, Luo C Y, Zeng L R, et al. Improving thin-film crystalline silicon solar cell efficiencies with photonic W34 [3]. 2012,33(9): 1025-1029
crystals[J]. Opt. Exp. eres#™! 16.Er * YbF LTI 4 AR HOb 34

[6] Zzhou DY, Biswas R. Photonic crystal enhanced light-trapping in thin film solar cells[J]. J. Appl. Phys. eres™=f HEMIRENI[I]. 2012,33(9): 979-984

17. WX CuPe/C g WUz T RAHT UK fig it e
2EPEREMIREMI[J]. 2012,33(8): 888-894

18. THZI Bot 1 i iy Bsg i B9 209 [3].
2012,33(8): 883-887

19 LRl A A6 B PR BB 2 11— 4 BT A R 1
AR IR LT]. 2012,33(7): 747-753

20.—FhSalen RSN HAET XL (1) B [ # k1
J[3]. 2012,(6): 669-673

[71 zZhang W, Zheng G G, Li X Y. Design of light trapping structures for light-absorption enhancement in thin
film solar cells[J]. Optik, 2012,Available online.

[8] Chutinan A, Kherani N P, Zukotynski S. High-efficiency photonic crystal solar cell arc-hitecture[J]. Opt.
Exp. eross™

[91 Moharam M G, Gaylord T K. Diffraction analysis of dielectric surface-relief gratings[J]. J. Opt. Soc.
Am. eres™

[10] Moharam M G, Pommet D A, Grann E B. Stable implementation of the rigorous coupled-wave analysis for
surface-relief gratings: Enhanced transmittance matrix approach[J]. J. Opt. Soc. Am.A.1995, 12(5):1077-
1084 eresd™*

[11] Shen H J, Lu H D, Cheng X Z. Back reflectors of thin-film silicon solar cells consisting of one-dimensional



diffraction gratings and one-dimensional photonic crystal[J]. Chin. J. Lumin.( & 5%4g) eress™!

[12] Moharam M G, Grann E B, Pommet D A. Formulation for stable and efficient implementation of the
rigorous coupled-wave analysis of binary gratings[J]. J. Opt. Soc. Am.A.1995, 12(5):1068-1076 sre=""

[13] Kong W J, Wang S H, Wei S J, et al. Diffraction property of broadband metal multi-layer dielectric gratings
based on rigorous coupled-wave analysis[J]. Acta Physica Sinica (#/#%£),2011, 60(11):114214-1-7 (in

Chinese).

Copyright by &34



