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Abstract: The hybrid perovskite is a new kind of photoelectric material. The development in a highly-efficient
perovskite solar cell with long-term durability, following the first attempt at a perovskite sensitizer in 2009, has at-
tracted many researchers attention. The power conversion efficiencies of organolead halide perovskite solar cells
have been improved from 3.1% to 19.3% in 2014. In this paper, the structure of organolead halide perovskite and its
application in the inorganic-organic hybrid perovskite solar cells are reviewed. The development, device structure and
preparation method of the organolead halide perovskite solar cell are summarized. Finally, the long-term stability,
environmental problems and development tendency of perovskite solar cells are briefly described.
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Fig. 1 Schematic representation of single-layer(100)-oriented

perovskites with (a) monammonium (b)diammonium organic
[2]
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Table 1 Properties of different lead halide perovskites

Composition Bandgap/eV Structure at room temperature
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HC(NH,),Pbl; 1.47 Tetragona[zs'3 0
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Fig. 6 Historic evolution of several kinds of solar cell technology and future directions for the structure of the perovskite solar cells

[40]
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Table 2 Types of photo anode films in a perovskite solar cell with different device structures

Device structure The types of photo anode films Scaffold Hole-selective contact

Spiro-OMeTADU# 13!

Mesoporous structure Compact TiO, Meso-TiO, Polymersm’ 48-52]

Inorganicl®* ** | molecules™!
. Meso-Al, O3 . [7, 45-46]
Meso-superstructured Compact TiO, Spiro-OMeTAD""”
Meso-ZrO,

Planar heterojunction structure Compact TiO,/ZnO — Spiro-OMeTAD! - %%
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Fig. 7 Four general methods to prepare perovskite active layers

(a) One step precursor deposition method; (b) Sequential deposition method™”; (c) Dual source vapour deposition

[47] [59]

; (d) Vapor-assisted solution process
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terials (HTMs) (b)
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Fig. 9 Device architecture and energy level diagram

(a) Schematics cross-sectional view of the perovskite solar cell
configuration: FTO glass, compact TiO, underlayer, mesoporous TiO,
with infiltrated CH;NH;Pbl;, CuSCN HTM and gold; (b) Energy level
diagram of the TiO,/CH;NH;Pbl;/CuSCN/Au device showing ideal
electron injection and hole extraction!®*

ol il £t RO T S 5 S AT OKBH L, D LA
PR Ik 12.4%, TR 1.0 V, HAE
720 0.71. EEECR GBI 8r, M8
BRI R R 2 nm B, EBUR G KRR
52.8%; 17 247 IS BEREIE 20 nm B, R KACR I
) 98.9%. X B AR AN AT S5 4% B 5 AT 0 VS AR
AR A, PR 10 2 AR A L. T2
ESERA A 5 AT p BT n Bp SRR, A5k
NIRRT I N L SR ESWANE £ 1 S U AN
J2 B ER T K BH FLdt o RS I ERBIF T Shi 251063
FEIXTT T IFRE T VF 2 5L RO TAE . esh,
R 110 Han 552 T6 55 70 He bk K JH Fi it
(bl & A AT S, WFFTAl— HLEU T
BT A BRI T2 B B B X H AR 1 T E R A A B
Hijth. 2014 4E, MEI 251858 i 5| AW PE 2> 7 IF &
TR FHE 1 T B B REH(5-AVA)W(MA) | PbI (L4
i -5 -2 5 IR ), 4 T8 FH - 8 25 7 A% i A el
AT ELRIA WK BH f it rp (B 10y, HopS S e — 5
H Ao I b 3 3 )2 B R 7 3R TiO, 49K it T ASE
ZrO, #4852 B k)2, FHRASED Mk,
Tok BRI O6T B 1) 7 0ok AR 2 T 2R B 1 o R
R, B T E RS, 3RAG T O H R R Rk
12.8% A5 Bk A BH s, I HOG I 41 R BB A&
JE 1000 h LA o X —SCHERR ST T A MK BH F it
R AR S P T2 se kg A, e N A
WK HEZNVE
25 TREM

IR BH F A L 2 P T R 1 B BRI T4 Bk
1 K BH R K S 5 R o AT WLAR s AL s Bk et
K iR, X 2 A A R AR
SARGERY . BF9Y W], CH3NH;PbI; £ 140°C 3B K AbFE
JE k23 43Rk POL. Leijtens % 57 R BLAE A8

(B)
_4_{] —3.9

(A) C = Perovskite

Compact TiO, layer

VA 0N Print £ Drop
’ [ 1 i C
)= i gy _5‘_‘5)
’ L RO 54
Ve b A MRS |
PR e i —— G
— ey E

K10 (A)FET58 4 m] BRI MK BH HLi ) = 2 2R A R AT
FRRRLI /2% 255 SN (B) = J2 4 M 1 g i [l

Fig. 10 (A) Schematic illustration showing the cross section
of the triple-layer perovskite-based fully printable mesoscopic
solar cell and (B) energy band diagram of the triple-layer de-
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