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Reduce reflected light from silicon solar cells
based on optical microstructure
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Abstract: In order to expand the low reflective properties of silicon solar cells in a perfect frequency
range, a kind of optical microstructures composed of period arranged square pillar was designed. On the
base of the effective medium theory, the reflectivity of silicon solar cells changing with the pillar’s
altitude and duty cycle was studied. Then, a structural model was set by simulation software "MEEP".
The results of the simulated research demonstrate that the optical microstructures can very effectively
reduce the reflection in a perfect optical frequency range.
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Fig.1 2D microstructure consists of period arranged square pillar

S L1 A B (8 T<um) B
R LA 951 TR AORSRE, T A R
TR AT A7, HVOT LU B S5  RE 1
AR, BT LU 527~ A5 i —
S HIHSPIT 0 T3 I, FOEA RS 2 511
WA LB OB

SUABHO 2 H 1, WS XY 7 0 % B
0 SRV RS5O A, — 407 T i
(AT S T DA

ng= | =FrE DI LR ] ®
S 62 B2 s 7 R0 2 HE CIETE 765 B
Ftoch)n 0 BERHIGITSIK 2 A A 0 (B IEA
)T, SRR B R AT R TR

R= (Ng=n)%08*8+(Ne/Nerr—Netr) SIN?S )
(ne+n)2c0s?8+(Ngh/ N+ Neg) SIN?S

R ong=1 RES, 8=2mngHIA S ik 6 it B2 i
AL 2E . PR, X RRE B A, RO Y
F R 5 SR RT3 nee A H AT G, TMTAEAK
P55 nee 5 BT L RORLAY 5 25 L AR R 5%,

2 ZHXFHEMEASHIRE

FRAYE LR AT rl AT, 5 R TR T 1 s B A 28
L AR 2ot LR Gt 38 = A ), T 43 A R R
T BEXT RO R S | KT R o A e B A
RIS M AT 38T
21 AHERTFHEENRFENZM

TIOR8 B H SRRSO B R B, BT ok
St RS ARG 25 6, HY MBI WA Y R Y SRR R
2 H=M (4ng) (2k+1) ,k=0,1,2, - If | 2 5 R B f%
ANE

PDF #fi % ffi *'| "pdfFactory Pro" = 454 I www.pdffactory.com



http://www.pdffactory.com

BLR R Tk B2 Aok A KRR AR 0 60 Bt 203

% 14
~_ | (ng/Neg=Neir)?
lel‘l_ (non/neff+neff)2 (3)

214 JIES P JBE 5 ks 2 H=M(4ner) (2k+2),k=0,1,2, -
A, S S R B K AE,

_| (no=n)?
R"‘“" (no+n)? ®

T AL 22 d=2mngH/A 5 H 0K A Ak T
R B H A G TR A, #5 H R, IR A 22
S MY ARfLER K, KT R ZEHEA LSS Bl N 1 0% B
R, FF Matlab 2w #2422 T 300~1 200 nm
WA FE P, o0 3K A=550 nm B}, 78 K [R]RL Y
1o BE R R R B AR A it 2 il 2 s

1.5 —
| 7= 500 ML
wes =100 nm

0,4 mmi (=RI nm

wem =50

400 GO0 B0 L CHOMy 110

Free space wavelength/nm
2 AR BT RO R Bl AR At £k
Fig.2 Change curves of reflectivity R under different height
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Fig.4 Cross section of optical microstructures model
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