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Abstract: The shortage of traditional energy and environmental pollution become the major problem of restricting eco-

nomic and social development. Searching for pollution-free resources becomes more and more urgent. As a clean and re-

newable power source, solar energy gets much more attention. As a kind of green energy, especially in the case of nucle-

ar safety problem becoming prominent, solar energy are thought to be the best choice to solve the energy failure and envi-

ronmental pollution and so on. At present, many countries are drafting long-term solar energy development plan, and pre-

pare to develop solar energy in large-scale in the 21st century. The solar cell is a device converting solar energy directly in-

to electrical energy, also is an effective way to use solar energy. This paper briefly introduces the current status of solar

cells, including monocrystalline silicon solar cells, polycrystalline silicon solar cells, and thin film solar cells, and their

respective preparation method, performance, conversion efficiency, application fields are summarized, then their respec-

tive advantages and disadvantages are discussed, and the development trend of that is also presented.
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Table 1

M EE 25 EE(2012 )
The output and capacity of the global top ten cell manu-
facturer in 2012

Ranking Country  Manufacturer ~ Output /MW  Capacity/ MW
1 China Yingli 2 300 2 450
2 USA First Solar 1 900 2 400
3 China Suntech 1700 2 400
4 China Trina 1700 2 450
5 China CSI 1 600 2 400
6 China JA 1 100 1 500
7 Japan Sharp 1 060 1 400
8 USA Sunpower 925 1 000
9 China Hanwha 850 1 500
10 China Jinko 840 1 500

2.1 RFEEKPERER M

2.1.1 #aaKkMmidl

MR BHRE O A B A . B . FAbaR
B — H AR o5 4 K PR BE FL it T 3 32 S A A ek R K
PHAEHL Tt o BR R FiE K FH R R LA B 99. 99% 11 1=y 46
REAE M AT R A R, A RHE A, 2 ik
A, RSk BEE, URESEAAR
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RO Rk 24.7% , KRSFWBBER TR R T
K 22.7% ', 9 S 18 K B BE WF S T 45 14 R b
bRt 23% , BP Solar /A H] R Ff UNSW J & 11 3%
O Za RSB AR A 7 0 R S AR K F 17 %
AR B B A DK PH R F o A 4 R e e, ELX R ) 4
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25 1 Hedl Sk B R FH BB L i 1976 4R [l i, Mok
TF TSR B A S R R F . BT, A8 &k
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KAEEHFE, R FHAS [R5 A il 28 45 B 45 49 1 v 15 ik i
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2.2.3 bAHFEEKAEE G
2.2.3. 1 GARSR I B AE L it

TEAS i A BH BB Ha b rb 0 00 5 G 7 I BH
TR A E R . RIBCR . PiE g
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ez —0 A SOk AR GE FR DL 4 R T R 3
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1.45 eV /24y, e R R i i i FEAE A B 1.4 eV,
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SR FHARG R T A DA R R A f R I e iR
HERBEHRW T #2575

x2 RESHEEAIAREEEERLRE
Table 2 The development history of CZTS thin film solar cell

Area of solar Short circuit

Years cell/em? Open circuit voltage/mV current/mA - cm -2 Filling factor Conversion efficiency/% Research institutions
1996 0.15 400 6.0 0.28 0. 66 Jap.
1999 0.15 522 14.1 0.36 2.63 Jap.
2003 0.15 582 15.5 0. 60 5.45 Jap.
2007 0.15 662 15.7 0.55 5.74 Jap.
2008 0.15 610 17.9 0.62 6.70 Jap.
2010 0.15 516 28.6 0. 66 9. 60 IBM
2011 0.15 517 30.8 0. 64 10. 10 IBM
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CZTS MR BHBE Lt ™ — 25 PR S 3 12% 11
PR AR 10% MY ALFR% . B ETSE[E IBM 2 ]
5 HAHY Solar Frontier 23w IE-AVEMF & CZTS i w20 7F,
Advancis 7 A 2 T4 5@ 5 CZTS ik .
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R4 Wy R R BH A8 R b 19 AR A R R o
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AEHL M AT AT .
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1991 4¢, Fitit Grawzel W5 4 A ET Z W BE L A9
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Fig. 1  The schematic diagram of dye-sensitized solar cell
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