Metadata, citation and similar papers at core.ac.uk

Provided by Xiamen University Institutional Repository

$57% 1M Wt e F AR Vol 57 Na, 1
2020 4F 1 H Micronanoelectronic Technology January 2020

@000000@

A4t 5 24

& D

S PSR ISR e it i A i vl i
e LS PR B 55 i)

3//‘5-‘ ’ 1!]: ’ ‘/‘;‘1;‘7}{5%29 71% ;29 ? J"gl
(1. BEXRF WRERRIESFR, 482 A 361021;
2. ENMKF eRFrR, 482 A1 361102)

BE. A hai meMIRER SR EZNPA, Etahhtdbi Bl o= hiER
HEMBERGERKERFH R, ARG ELERFRAERZOLE, 2B TERIIE, FH
B KRB ERATE B R B ZRAELE NG UM AR, BRAAFH AL TS 2K K AR
WAk Bmah R ST R R @ Rk F AR 25, R At
BAF AT M3 A RIRA L LELERNGRFRE., SBOINEAR., BERTEERIESR
ARV RFRE, REEAS LA EMN MRS F A 6 57%, k@ 5k d b fo 2@ &bk
FE A8 RS S R A& 8 57 % e 1 65%; A A btg ki d sk Rk 20, 34%, k&
Sk AR e E SRS AR FH 2 33% A L 18%,

K. RAHK; #BAF; BARHMB; LEiEid; 460k

FESES: TMI14.41 XEFRIRAE: A XEHFS: 16714776 (2020) 01 —0022 —07
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Abstract: In order to solve the problem that the surface texture of crystalline silicon offsets part
of gain of the anti-reflection, the light trapping textured film of triangular pyramid was composi-
ted on the surface of the smooth crystalline silicon cell to reduce its reflection loss and retain ad-
vantage of its high photovoltaic effect. The light trapping mechanism of the light trapping film
was analyzed and the geometrical parameters of the triangular pyramidal structure on the surface
of the light trapping film were optimized by ray tracing. Optical simulation and experiment were
used to compare and analyze the difference of the optical properties of the smooth crystalline sili-
con cell, textured crystal silicon cell and smooth crystalline silicon cell with the composite light

trapping textured film in full wavelength, and the weighted calculation method was used to
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quantitatively evaluate the reflection loss of the three kinds of the crystal silicon cells in full wave-

length. Experimental analysis shows that the light trapping film can significantly reduce the re-

flection loss of the smooth crystalline silicon cells, and the final measured weighted reflectivity of

the composite cell is 6. 57% , which is & 57% and 1 65% lower than that of the smooth crystal-

line silicon cell and textured crystal silicon cell, respectively. The photoelectric conversion effi-

ciency of the composite cell is 20. 34% . which is 2 33% and 1. 18% higher than that of the

smooth crystalline silicon cell and textured crystal silicon cell, respectively.

Key words: reflection loss; conversion efficiency; light trapping textured film; ray tracing; com-

posite cell
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Fig 1 Schematic diagrams of the light trapping textured film
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Fig 2 Schematic diagrams of the light trapping

for the composite cell
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Fig 4 Variation trend of the absorbance for the composite cell
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types of crystalline silicon cells

FRIE M. A, Green™ i #5 ) SR RE ST 55 R 5 9% K
KRAEAML, BEAELWMEK (300 nm<2<C1 100 nm)
DAL A A P T 18 DY e R L A TR, 3 A
A R Tt S S SR 0 LA AN K] 6 TR . 3 L Y
B HAE AU F P B 9 5 SRR R S R
AR 28 A FEAE . 3 ol vl Sl 52 559 25 7 i g B 1 5
BSOS, TER BB 3 Pl e i S i 58 52 B/
WE T B S b Tl AR e it A 4 U K R T
SRR s G T AR FRL XS DY R A TR R A
it L S S 22 T 5 LU T S A RE F AR AL — Ok
T i A R 55 F T B S S R e Ik, T R
O =W HEL R RE A AR i PO IR Y 3 %, @766
TR it S e, b R0 s O B T 1) 2 539 016 T 3 5 o D't I
PR32 THT 1) 386 52 S5 D' T o A ik PR WG AT s /R T AT
s VA A P YL DI 5 SR o £ R B GHE DY % T I ' R
PR SR T P ) A £ B Y B SR G AT R RO, R A
B RS 1 LU 3T A R et T AP A S B 3

26

34 7.5

32 = §

30+ BAHh 77.0

28 - 0TI AR T St les =

26 - ST ACRE - g
- 24+ ]
S 2+ 16035
= -
220 1552
= 18 3
T 16 _ 450 <
= l4F ERZEE SRS =
£ 120 — 145 g

10y =

2 140 7

4 435

2

0 | | | | | I | 3.0

300 400 500 600 700 800 9001 000 1100

A/nm

6 kM H Tt RO Ay LA
Fig 6 Simulation results of reflectivities for

crystalline silicon cells
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Table 1 Electrical properties of three types of crystalline

silicon cell samples

M F 2 Ro/% Ve/V Lo/A Ra/Q FF/% 3/%

St ARE M 15.14  0.633  8.95 56.64 79.51 18.31
S ARE M 8.22  0.635 9.51 85.45 78.99 19.16

AR 6.57  0.642  9.73  57.46 80.11 20.34
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