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Modulation of the Structure and Property of ABX; Type Perovskite Photovoltaic Material
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Abstract: Perovskite solar cells have been receiving intensive attentions and become a hot research topic in solar
cells, due to their high photo-to-electric conversion efficiency, low manufacturing cost and simple fabrication
process. In perovskite solar cell, the inorganic-organic hybrid ABX; material functions as light absorbing layer as
well as charge carrier transporting material. Therefore, the properties of ABX; will directly affect the performance of
perovskite solar cell. In this paper, we review on the present methods to tune the structure and properties of

inorganic-organic hybrid ABX; type perovskite photovoltaic material.

Key words: perovskite; solar cell; spectrum; crystal structure; modulation

5 A BH A8 L Tt 1R A ML ML A4 R Al oK FH
REFEL ML | A BIL IR A B A A 25 2 R e S8 7 L
T R BH RE FL b, ATk A ERET K FHRE R Mt A o — 2K

Tl

0 3l

Wi REJR PR R H 4578, SR — R i al

AR TR e A . K FHAE R M Bk b f F s il 5
S JEREIR N LA SR BN A RO A HR FHAE | 04
2% figp )R A DR BE R IR, K FHRE FL b 2 — Al
WA R K PR BEA I D57 30, Herp 2T IEHL pon 2L
B fi K FH AE FEL b | CdTe W5 K BH E FL ML CIGS W

Wk H 3 .2015-05-20, Y& B H W . 2015-07-20,

B K BH RE FL b A7 31 )32 SC RN A% O M R —
it B A5 R8T 1Y (ABXG) 45 44 1 TE L —A AL A 1L A
(W —FE A ), TEXFr ABX, BUESERG 25 F
W A A LB B (B 40 CH,NHS), B b 4 & 5
BE B PR X O ST A 0 R B T EUE

[ KT Sl B 5T R TR FLA 5 H (No.2011CB933300) ., 18 5 3 1 3 1 -+ 0 % R 42 (N0.20120091130002) V1550 48 BB 3 45 31 J) 5 H

(No.BE2014147-2)%5 %1,

“HINEEAR A, E-mail chli@nju.edu.cn, youxz@nju.edu.cn; 2: UEE S . SO6N2048M 1203,



ER

B 4 L ABX, JELAT B G PR 45 H 15 P I R 1679

TR E 1, X I ETTHLNA WL S A
S RMMARARER , R A8 A 7O i R 15 i g
FIE R I BRI R Aot R, ik, A
11— B AW AN TR s B K
DA h 1 O AR A RUR% | A ) 5 DRI 1 2
Z21% 2009 4F, H A HE B R I K24 19 Miyasaka 55 %
J oK — 2 # W W 85 EK BT (CHNH,Pbl,
CH;NH;PhBry) 1 2 W 5 J2 1 F T 4 Rk b K FH fig
b 3 TSR RO A B B L | Y R A L
FAU N 3.8%1, HARE MR 2, 2012 4F B L RFHE S
Griitzel FIEE E Bl 22 K Park S8 — Fh 5 25 1 25 /&
i B RBEHHTM) 51 A5 Bk ™ 801k K PH A6 H 3t | 4 fL 3t
BUORSER E 9.7%, WO E B % B SN WAL
FERE K BH AR AR e A T AR T R A
BRE R B BE oL OB 58 TR R — K RIS [R)4F | 4F
HR 411 Snaith 7841 VLR 45 #4858k 5™ K FHBE H i rp
FKHZAL = A (ALO,) B Tigmm Ak
Bk X FPEE AR K BH R Lt R AR A RS AR R
JERME I )Z | TRV Ry B far A S A BT 2Z 5 Gritzel
SN OUK %A TURBLRY Oy 142 FH B FLZS A5 4k K
BH fi8 P Yt 85 BRS04 D 2% 1 % F B 4Rk
I 15% ., WAL, Snaith F1 SR A TORR A 77 1%
il A H T T 45 4 5 Bk FEL T 't H A 48 AR A
15%., 3% 6 5 il P 1 J JE A6 k™ A PH A H 4 1) T
—ASFE I, BN TR SR IR L 2013
A ESERHT K PH BE HL LA BE Science 2% &5 M 2013
AR R KR i — 0 B AT, Bk K BH g
FL L S 56 2 i i O HL S R L 3K 20901, I ELATS
SREA AR R LT 25 8]

H T, S A5 Bk K P R R Tt 285 4 T A
FRANPE 1 AR e R AR R i B e B R
L 715 i J2 (25 BB 2 ) B Bk AL Tio, J2
TG K2 (L PP ) A 4 s i, Hoh ABXG MR

Metal Electrode

WEATE S S SO Rk | ) Bk A Shy 2 0 A% B i Rk | o)
P P P B AR G SRR AR, A Rk K B fig i Tt
HiRcE T ABX, BB A H B L (CHSNHLPB L), He
HL 28 X HOK B 43 9004 130 #1100 nm!™ | 2547
YN 1.51 eV BELSHIITIN 1.57 eV 1), 1E
400~800 nm U Bl N A RAFHMN, SR X F 53
giokMRe I, Hop SR BN R 1.1~1.4
e V1101 P iz 7 Ul %) B85 5 B8 AT R 3K 3 e A iy i A0 |
H 78 K B A4 8043 P £ A FLT AN o A R 2 R
[ L), an SR BE S K ABX, A1 R} 2571 B8 B BR AL K
W WS T A it 28 3 2T AR ZT AR X 5 AT D K 4
FHES BRI B FR s B Y UL, O — TR, R TS R
MRS BEAORE (RRREE 112 eV, T8 AR 1.2~
1.4 eV)HY B80T 50 B 22 5 Ml O T 98 A B S BK T A
RES 28 B RE AR B 2 R P L b |y 00 E b 1 S
R A R WA RE LG T, S R L A AR AL R R
JE WG BE G T AT S BT I ROl FE T
FAAIG 0 B O T L st T4 s I AN, X ol
T )2 RS AT LAARAG T o A S A L R LS
i 5 O B P vt Y B RSOR AR B, B2 AT e i 5
TFRLT . K ROR 17.6% WS ERE™ R 239% 1 i
ik O B FL L 2 T, PT AR 359 1 5 ORI Sk TS
B e A 0 5 Bk ek B )2 R PH L RO | T A
KA A AE AT SO RE A D) T 1 4 IV S A L e 1) e R
SCRE, UL AEH A S X ABX, BUAGERA R R} 2R
A B HEAT R4 LA 43 03 IO A [) 2 78 K BH e rL b )
TR,

ABX; B EGER A B4R 25 4 T8 5 T S ik g
¥4 25 VI AH 56 A Ry — Rl B 1) TCHLA HLZ AR A L, A
AT AT BB LA — ol 2t AR 28 A 11 7 2l ot b 2 4 1 ok o)
P R T B A R A 0 FL T RE A R
ABX; 1A B X BT T AR, i F
H Sn Ge B 5B Ph 25+, 8035 FIHH (HC(NH,),)

PT A5 BRAT R B AE Al (Y AR A 1 45 4 A A U

Fig.1 Device structure and working principle of perovskite solar cell
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