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Abstract: The front-surface and the bottom of amorphous silicon (a-Si) thin-film solar cell are de-
signed respectively. Light absorption is calculated by using the rigorous coupled wave analysis( RC-
WA) . In TM polarization, the absorption of solar cells with optimized AR coating can be increased
by an average of 35% compared with that without AR coating in the range of 300 ~ 840 nm. Fur-
thermore , the absorption of solar cells with optimized back reflector can be increased by an average
of 23% compared with that without back reflector in the range of 700 ~ 840 nm. The amorphous sili-
con(a-Si) thin-film solar cell that we design has broadband and omnidirectional absorption, so that

it can improve the conversion efficiency of solar cells.

Key words: antireflection coatings; diffraction gratings; photonic crystals; absorption; solar cells

1oz . SRRl SRR SO B I R R, R
- FE AL T LA i v i, 3 T 42 v 34 s B g

Yl SRk TR PH AE L AR S MR IR AR (B AR Mok R E A W R, — R

W A R L P Y M R T B AR WG el R I R 5 R o e St S i L
WS I R B B PO TR B 2 I F IS 5 el i3 S 421, 2007 4E, Peter Bermel ™™

Wi B4 2012-12-26; f&iTHHA: 2013-04-12

E£TWA: BHXKARE2ESEES (61167002) Bt H)5 H

EEBI: W2 (1970-) , B, WEEm A, 4, 38 FOGT G A K B BE H b ¥ 5 B ESE
E-mail: shenhongj2004@ 126. com



754 K ot

S ¢

34 4

X — 4G F b A R TR G — 486 AR R0
AR AR I — 2T AR AR 3 RO [ 45 4 Y K PH
RE FEL Tt T S ST 45 09 B DGO 4T T A 2008
4, Dayu Zhou %5 SR FH A1 B A% 25 44 5 40 T A7 4
JCHIAR 25 6 00 T R I g R 3 i R
2012 4F, Wei Zhang %7 L4 & = MOCHME M 15
S5  LASE TR A G MR S 1 38 it T —
F Al b Ak K BH AR b, E AT A B 58, 1 R
FHREIEAT S M 5l 35 2R = fA 4 J@ A7 596,
SRNTRETE D' M 09 2803 IR, 4 8 A0 S G A o A7
T [E A A B

AR SCH R A OGRS AR L
(5 RS AR AR T 42 8 5 #5472 19 [ A
FEBIRE 1T HL AR = AR TR . R BH Lt
() F3R)Z R 4 )2 AR 2 e 7 22 04 A b R
FE AN 4 AR R D TR PR AR FL TR R
T SRR AE . Ak, 38 A R A D e e
fivs i A B B Fi, 0 25350 40 AR G I A T T A
PRSPk 5 9 A BH B Ha b 7 4 A v A9 Pl
PRIXSF A BH A A e I

2 &MLt

AP A A RO B A F Wb s R R AN 181 1 T
ST A AR it ik v A P BE FL 1t DA H e TR 1] T
A9 kA R o 8i0, \Tio, JITO ,Si #1 a-Si, ¥
AR SRR R B R PRI A AT
WA — 56 T A AR AR 20 R d, (dy dy
ds b Fl dg, 1TO BIHTER n = 1.9, Si B3 5%
n=3.5, Si0, BT R i v A=A

B C
n(A) :A+P+P’ (1)
HH A =1.491, B=0.006 86, C = —-0.000 764 8,
TiO, KR EBAF N

ds

1 Al AR B PH AE L b s T

Fig. 1 Schematic of the amorphous Si thin-film solar cell
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Fig.3 Transmission spectrum of AR coating, the blue area

represents low reflection.
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Fig.4 Reflection spectra of dielectric triangular grating and
one-dimensional Si/Si0O, photonic crystal, the red ar-

ea represents high reflection.
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Fig.5 Light absorption for TM polarized waves, the incident
angles are 0°(a), 30°(b), and 60°(c), respectively.
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Fig.7 Spectra of the solar cell light absorption with varying incident angles. The red area represents high absorption. (a) TM

polarization. (b) TE polarization.
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