N S S
#1366 3 ot - - il Vol. 36, No. 3
20164F 3 A ACTA OPTICA SINICA March, 2016

ME e R BRI B 14 5 A o ke SRS O P v, o I i o

ZEEL I HEE 4%

R R A L TR TR A e B RE O 4 AR 1L 4 R Se i 2, e i 430074

FEE 7R Al ol ek A B PR b W2 1 T 2 TSR T I T B A St A v I R s AR R T A R A U
YT ST A B, Xt TR EE R 400 nm (4 1F b RE IR, 5 600~750 nm 9K 5 B , 33 T 280 O M AE A R s B
TN S I A A DT 3 TT 32 S 0 3k U 0, I 38 SR IR IS0 WO o AR T ST SR FH I T RSB L AR R Y
W i SR ARG 5 7 1% 5 AXAE R 221 SR G, W i SR 188 58k 249% 5 £ b 2% 1 [ B SR FH G A, A BH AL st ) T2 g R AT 1A
R 81% o A BT S T A 4 2 e W0 2% 1) T4 BB K S b b 2 08 77 50 1) JEL BB

KERIE G A ek I R P R b R B AR U 4 AT

mESES TN302 SMCEEARIRAD A

doi: 10.3788/A05201636.0325001

Symmetric Substructure Dual Gratings for Enhancement of Light
Absorption in Amorphous Silicon Film Solar Cells
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Abstract Symmetric substructure dual gratings on the upper and bottom surface of the absorption layer are
proposed to enhance the sunlight absorption for amorphous silicon thin—film solar cells. Using rigorous coupled
wave method, it is found that in 600~750 nm wavelength range, the new gratings can effectively reduce the reflection
from the upper surface of the incident light, the leakage transmittance from the bottom surface, and can enhance
the absorption of amorphous silicon thin film solar cells with a thin absorption layer thickness of 400 nm. When
the grating is adopted only at the upper surface, the optimized absorption can be increased by 71%; when it is adopted
only at the bottom surface, the absorption can be increased by 24%; while for the case in which the gratings are
adopted at both surfaces, the absorption can be enhanced by 81%. The study can provide new idea on designing high
absorption and easily fabricated solar cells.
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Fig.1 Cross sections of several kinds of grating cells and the equivalent evolution principle. (a) Isosceles triangle grating; (b) top sub
symmetric grating; (c¢) bottom sub symmetric grating; (d) dual gratings
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Fig.3 (a) Absorption, (b) reflections (solid curves) and transmission (void curves) spectra of unpatterned, the top effective dielectric
constant (TEDC) solar cell, and the optimization symmetric substructure top grating (SSTG) cell
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Fig.5 (a) Absorptions, (b) Reflections (curves with various solid shapes) and transmissions (curves with various void shapes)
spectra of unpatterned, the bottom effective dielectric constant (BEDC) solar cell, and the optimization symmetric

substructure bottom grating cell (SSBG)
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Fig.6 (a) Absorption, (b) reflection (solid curve) and transmission (void curve) of unpatterned solar cell, and the optimization

substructure dual gratings cell (dual gratings)
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