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Fig. 1. Performance statistics of WBG-PSCs (E, = 1.63 eV, PCE > 15%): (a) Relationship between Vo and E,. The red shaded
part indicates that the ratio between ¢V and E, is less than 0.75, where ¢ represents the unit charge; (b) relationship between

PCE and E,.
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F 1 FOFBRESERE RFHHMPERESE T (B, = 1.63 eV, PCE > 15%)

Table 1.  WBG-PSCs performance statistics (E, = 1.63 eV and PCE > 15%).

Type Perovskite E,/eN Voc/V  ¢Voo/E;  Jsc/mA-cm?  FF/% PCE/%  Ref.
p-i-n MAPbI, 5Br 172 1.060 0.61 18.30 782  16.60  [35]
p-i-n (FA53MAg17)0.95Cs0.05Pb(Lo.6Bro.4) 171 1.210 0.71 19.70 77.5 18.50 (36]
p-in FA6Cs0.4Pb (I Bros)s 175 1170 0.67 17.50 80.0  16.30 [37]
p-i-n FAggsMAg17Pb (I Brg 4)s 1.72 1150 0.67 19.40 7.0 17.20  [38]
p-in FA5Cs02Pb(IyBrgs)s 175 1.240 0.71 17.92 81.9 1819 [39]
p-i-n (F A 65MAg 20Cs0.15)Pb(lo.sBro 2)3 1.68  1.170 0.70 21.20 798  19.50  [27]
p-i-n Csg.15(F A9 83MA 17)0.55Pb (1o sBr o) 1.64  1.190 0.73 19.50 80.2 18.60 [40]
p-i-n CsPbl, 1.73  1.160 0.67 17.70 78.6 1610  [41]
p-i-n CsPbI,Br 1.80  1.230 0.67 15.26 780 1519  [42]
p-i-n FA(4Cso3DMAg;Pbl, Brgg 1.70  1.200 0.70 19.60 82.0 1940  [43]
p-i-n FA75Cs0.05Pb(Ig sBro2)s 1.68 1217 0.72 20.18 83.6 2042  [44]
p-i-n (FAq6sMAD0 5Cs.15)Pb(Iy sBry )3 1.67  1.200 0.72 NA NA 20.70 [45]
p-i-n (FAg.6sMAg 20Cs0.15)Pbg.g9(L.79Br0.0)3 1.68  1.196 0.71 21.65 815  21.00  [46]
n-i-p Rby g5(FAg 75MAg 15050 1)0.05PbI,Br 1.73 1120 0.71 19.40 73.0 1590  [47]
n-i-p FA53Cs0.17Pb(Iy 6Bro 4)3 175 1160 0.66 18.27 785  16.28  [48]
n-i-p FAg.85Cs0.15Pb(1g.73Br0 27)3 1.72  1.240 0.72 19.83 73.7 1813 [49]
n-i-p FA5Cs02Pb(I7Bro3)s 175 1.250 0.71 18.53 79.0 1827  [50]
n-i-p MAPD(Bryslgs)s 172 1120 0.65 17.30 823 1590  [51]
n-i-p Ko 1(Cs0.06F Ag.79MAg.15)0.9Pb (Lo 4Bro 6)3 1.78  1.230 0.69 17.90 79.0  17.50 [52]
n-i-p FAg.53Cs0.17Pb (1o 6Bro4)3 1.75  1.230 0.70 18.34 79.0  17.80 [53]
n-i-p Csp.17F' A 83Pbl5 5Bry 172 1.270 0.74 19.30 774 18.60 [54]
n-i-p Csp.19MAg 5F Ag 55Pb (I 6Bro 4)s 1.74 1250 0.72 19.00 81.5  19.10  [55]
n-i-p Rb;(CssMAFA)g;Pb(Ig.55Bro.17)5 163 1.240 076 22.80 8.0  21.60  [56]
n-i-p FAg.53Cs0.17Pb(IoBro4)3 174 1.200 0.70 19.40 75.1 17.00 [57]
n-i-p FAg17Cs.83Pbly 5By g 172 1.244 0.72 19.80 75.0  18.60 [51]
n-i-p Cs0.2F Ao sPb(T.75B10.25)3 1.65  1.220 0.74 21.20 80.5  20.70 [55]
n-i-p BAg09(FAg 53 Csg.17)0.91Pb(Io6Bro.a)3 .72 1180 0.69 19.80 73.0 1730 (38]
n-i-p FA.15Cs0.85Pb(1g.73Br0 27)3 1.72  1.240 0.72 19.83 73.7  18.10 (58]
n-i-p FAs3Cs0.17Pb(Iy 6Bro 4)3 172 1310 0.76 19.30 780  19.50  [59]
n-i-p Rby 05Cs0.005 MAg 1425 FAg7195PbL,Br 172 1.205 0.70 18.00 78.9 1710 [54]
n-i-p CsPbl; 173 1.080 0.62 18.41 79.32 1571 [60]
n-i-p CsPbl,Br 1.80  1.230 0.68 16.79 77.81  16.07  [61]
n-i-p B-CsPbl, 1.68  1.110 0.66 20.23 82.0 1840  [62]
n-i-p CsPbl; Bry 177 1.234 0.69 18.30 82.5  18.64  [63]
n-i-p CsPbI,Br 1.80 1270 0.71 15.40 79.0 1550  [64]
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Fig. 2. (a) Structure of perovskite; (b) corresponding tolerance factor and crystal structure of different perovskites!67.

2 YR I AR PO
Table 2.  Effective radius of commonly used ions in
perovskitel50:72],

A FHERE R BT AR R/pm
1 HE F(GA™) 278
2 —HZEF(DMAY) 272
3 H KB 7 (FAT) 253
4 HZ B T (MAT) 217
5 MBS T (Cst) 167
6 e+ (Rb*) 152
7 B T(KT) 138
8 HES F(Nat) 102
9 W F (Pb2) 119
10 BT (Sn2t) 112
11 WL F(1) 220
12 RET(Br) 196
13 ABT(C) 181

TR AT LUK ES B0 A 8 W A 15 4 8 313 21 41
DX 35 1090, 1717 e 28 8 - A R /N 2 R I A EK
WHR, RN B—X WK SE X BT
AN, B X B 5 BEFZEER )
TR, 4545 K8 76 1 I IX 3 i W Wi e 7 9l
559, WL B v, DX I 9 1, Br A Cl
fRI3B 2 ), ] DLl S B S5 AR A AR IO
()3 SR K 17072 28R A (v BH B T 2 e i 5
KW B, DROAAS [R]PAR B B4 BH B 16 /T AR
23 (8] P IR B 2 S BUES ER 0 Ak IS s sl I, A
M B— X B K Ak A .

A Y T B A ) R BRAE 1.63 eV KLU
L RYESERET. IE QNRT T ITHE A, TR AR
TR E A%, B DGl R 7R S £k
AT IR IR SE BB KA1 B 0 4 5, TR 2 B
Z, Y. R R RA R E R R
/NABSE, BRFREERYY, BT EABUE R

1.05

1.00

207401
. , . »
- P 4
™ 5y-FAPbI, E?*;%,Vq
Hexagonal
0@ . .
] oF
0@,,} K a-FA,Cs;_,Pbl, "o
& .
O Ui !
& s PR P
3 .I. -
Cubic
.
m" §56-CsPbl; "i‘._':z;:::.’
- - L
[.‘ T T T T T T T 1 .'--. 1 r‘» .-'.
140 180 220 260 300 'Ivf e

Effective radius/pm Orthorhombic

(a) BFSERET G544 5 () AN [R)EG R AT i 0 L A 28 22 TR I L B ARL . 4 & AR 28 g 17

225, EAT BN A SRR S R AR i B K B i
BRI AE 3% LATF (ST 7374, AR 200t 5% [
BAIAH S H U R iR A K 1 3 22 /R, 5%
M) f I JS ) B A BT 5 R 48 e BB, [T 75-45
BRI 2R R e A 0 AR AL, TN G2 B L
YA R ATl B i H T R ok
BB B R K ARV AN ) 3] ) R

2013 4, Noh %™ & T MAPb(Br,I; ,);
FR G [t B FAS ] 20 ) 5 ke s, FG oy
Bt (E,) BT & 2 8L I A 3(a) Fion, X AR
HARE AT LUE R AR B, (eV) = 1.57 + 0.39z +
0.332% KAHiR. XT3 T MAPD(Br I, ,);
TE 1.55—2.3 eV Z Al PR, [ H N &2 H
th N FH ) e A . A, AN R B A A5 Bk T
FECTT A £ % {6 PSCs, oA BIPV #2438 T AR %
5. TEX ZJ5, Eperon 45 M 5 Y ] FATHUR
MA*, 1T FAPb(Br, I,); RIVEEED", HApR
AHYE RN 1.482.23 eV (I 3(b)).

SAH -GS LR AH L, 2 TCHLES R
HARSHERE P, RIE AR e H S
B G T RS 2 — 7778, CsPb(Br 1, )3 &
GIVESERE B AT RRERE Y 1.72—3.06 eV (K] 3(c)),
XGRS 5 52 8T o ik ) A LA 43, AT LAAE
400 C Ryl NSRRI 4> RN b AR S5 4 1 RS
A EMAS R PSCs By EPER L. Hirh CsPbl,
HAGAER TSCs TEMIZ M S B (1.72 eV),
1M CsPbBrs #54kH HEHE JLF- 1l L) 58 48 K FHOE
TS AG, HAERT DG IS AT it e, T A
A5 RE B 2R MO R 2 R R A SR, v O P R Y
AR E P 990, TR EE4E 2, A H T2 ol
PSCs B PEBEAHXT T A HL-TCHL AL 55 Bk K i ik
FEAAR, (HECR — AR T, x4 i
B AR AR PE A AR E AT B

207401-4


http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

) 32 2 3R Acta Phys. Sin. Vol. 69, No. 20 (2020) 207401

0.8

ORI s ()

Absorbance/arb. units

Absorbance/arb. units

500 600 700 800
Wavelength/nm

r-

Normalized photoluminescence

400 500 600 70 800
x Wavelength/nm

(c)

CsPb(CI/Br)s CsPb(I/Br); MA(Sn/Pb)l3
CsPbCl;  CsPbBr; CsPbls MAPbI3 MASnl;  MASngPbg2l3

Norm. PL

400 450 500 550 600 650 700 750 800 850 900 950 1000 1050 1100
Wavelength/nm

3 (a) MAPb(Br,I, ,); YA AT WL ISOGTE | AN [ 50 60 55 R i I B LR R B Br 5 5 728 b Y e KU 79); (b) FAPD(Bry L)
B 2 S AT LG AR B K 5 (PL) J63% 710 (¢) CsPb(Br.Ly )s IS5 ERE" 7 ORI I A Y6 B0k % (PL) 33 ()
Fig. 3. (a) UV-visible absorption spectra, photos of perovskite films with different colors, as well as functional graph between

bandgap and bromine content of MAPb(Br,l; ,)s™); (b) UV-visible absorption spectra and photoluminescence (PL) spectra of
FAPDb(Br,_,I,);™; (c) photos of CsPb(Br.,_,); solutions and corresponding PL spectral™.
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Fig. 4. (a) Schematic illustration of halogen ion migration and clusters under light®); (b) photoluminescence (PL) spectra of
MAPbD(Bry 41 )5 under light. The illustration shows the temperature dependence of the initial PL growth ratel*”; (c) the XRD pat-
tern of MAPD(Bry 4y )3 film before (black) and after (red) white-light soaking for 5 min at about 50 mW/cm? XRD patterns of the

MAPbD(Bry,ljg)s film (dashed green) and the MAPb(Brj 71; )3 film (dashed brown) are included for comparison!®.

ELHSE IR FHHIBAY Voo LA EATHE TSCs HYy
ST BEAN, MR 085 B A R s A 7R 22 [ B
&, WA FRRENE. N T SR BE &
KA AT Hh o 2R AT | AL ) — R TR, AR 2
SRR T TR, 1K T i LB B0,
Bischak 25 8 733l A ff X L BR G b 47 1
e TEOCHE, EHBRE™ b AR Y 55 R A 123 X
Xof e tb AR R, AR Y F A R o -
ol ] FEL A A A W, B R S8 B B At
WG I — AL T, XA T SO RAR A 5
TR -, He 2B R TR AT A AR B
4 5 L2 B AN I 3R B T I A RO R A L -7 1
A, DRI ol A AR o i 3R 1 A% A S BRI
T TG DL RO S R X
LESRBA R AR ) A6 2 JEE o R S A
TR /D LA BAR AR BEAR A S ERAT R, A A Bk
B R E 1 S BB AR A PH R .

FEAGERE™ AT SR AT P 5| AR RE 2 73 TN Iin )
e MR SRR RE R B DT 1. th TS BRI AR
B BA BT R, X AR IR A ) 1R
S LR 20 o3 s - B R C A 0192, X R
IFIRPE A, RIS FrE T REW . 40K
UKL A5 93901, A REAL RS 3, —LEE R n] fig
BB, 1Mo — eGSR AT IR B A h, SO
AR T AGERE A, ANEURAE AR B, A R e
SR TR I E A b B, R BN
BROZH o3I IR LA S AR R RE AR AT LA AR
—E R RRR L M. 1 AR R T A BILEH

BT 2R S T R S R S ) 4 A7 T
PHERA BRI AL A BER N A T — E TR A AT

301 AR BT WAL

Bl 4 JE PH S B T ol AR A Bk ™ i 25 22
5 (8 5(a)) LK T AIBRERFAFT Pb-T KA SREE A
R 52 A, 6 R R ARG Bk R R rp i -
FHREGTREE, DI o 22 70 25, a5k K FH
FL L) AR

2016 4F, McMeekin 2557 I FA #1Cs Byt MA,
RIAE 1-Br IR & WA RGO FE A, K5 855
PR ANRRUE DX S B AT I, IF RS THOBRRUE
FA(53Cs0.17Pb (1o 6Bro.4)s ZEE5ELE” (& 5(b)), 7R
20 1.75 eV, BT IR B S30 T PCE 2 17%
M Voo i 1.2 V B K FHHE . Bush &5 B R 3
T FACsPbIBr W58k, 76 A (i I 21/ Cs Lk
TE X T 2200 Br SRl oy B sE Oy FRAH, REfg Ak
PEAER Voo M PCE HASERTKFHALD (15 5(c)).
b Br S, 09R S EDER, AORHIT G
k2. BN, 7EAAFERTEL 1.75 eV T, FA(4Csg4Pb
(To.7Bro.3)s A 8 T F A 83Cs0.17Pb (1o ¢Bro.s)s % #
R R e .

IS A I E T (RbT, B/NT Cst), T
FIZHA I RbFA, RbCsFA, RbMAFA Fil RbCs-
FAMA %, {45 7] F T 58 i B 6k B 1 7
UL 14%. Saliba 45 6 78 FAMACs #45k 8 b %
A Rb, #T 1.63 eV (197 BH 25 58k K PH i
SEILT 21.4% B PCE, Voo fe i il ik 1.24 V, %
AETE 85 C TR 500 h R4 RE LR T 95%

207401-6


http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

) 32 2 3R Acta Phys. Sin. Vol. 69, No. 20 (2020) 207401

(a)

1.0 )
o
2 Established PY
Q .
8 perovskites
g °
g 0.8 1 o
(%)
;O O
o
0.6 o
T T T T T T T
Li Na K Cs MA FA
()
1.80+ @ 5% Br
' - 11.25% Br
17.5% Br
1.754 =@ 23.75% Br
-4~ 30% Br
>
< 1701
> L
<
¥
5 1.654 v_d_,,--v—f""!r
M o B o
.”'-‘-3-'___'_
1.60 il
1.55 T T T T T T
15 20 25 30 35 40

Cs composition/%

Control(xz = 0)

—~
=2
=

Normalized intensity/arb. units

O Halide vacancy

— =0

1.5F MAPD(Ip.6Bro.a)s =5 2
——t=15m

10t F=o0m —t=30m
—t=60m

05+ t :+() m

0 1 1 1
15k FA¢.53Cs0.17Pb(10.6Bro.4)3

t =60 m

1.6 1.7 1.8 1.9
Photon energy/eV

. W

1.054
> : /y ‘\ @ 5% Br
2 | % / \ - 11.25% Br
& 1.00 \ 17.5% Br
= - 23.75% Br
> 0.951 \ =*-30% Br

0.90 1

0.85

25 30 35 40

Cs composition/%

15 20

Passivated film

K 5
AL, (d) Ktk 1E HR 2K P2

(a) APbL; S5 8R4 145 22 R 7 159; (b) FACs JE45 Bk A M WY 42 &5 1°7); (c) Cs,FA, Pb(Br,L; ) B IYH AT Vo

Fig. 5. (a) Tolerance factor of APbL;; (b) FACs-based perovskite light stability was improved obviously®”; (c) changes of E, and
Voc in the Cs,FA; ,Pb(Br,l, ,); compositions”; (d) schematic of K* passivation®.
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Fig. 6. (a) The molecular configurations of the three cations and the rotation of MA* in spacel®; (b) J-V and EQE curves of the
best-performing CsFA and CsMAFA PSCsi; (c¢) Cs* and GA* are mixed into the perovskite lattice and the tuning curves of the
E,1%4; (d) DMA* adjusts the E, of perovskite!*l.
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Fig. 7. SEM images of perovskite films based on MACI and MAH,PO, additives/‘.
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Fig. 8. Light stability of triple-halide perovskite: (a), (b) PL spectra of control perovskite films (Cs25Br20) under 10-sun and 100-

sun illumination for 20 min, respectively. Arrows indicate the direction of the PL shift over time; (c) the shift of the spectral

centroids of control films over time. The red shift becomes more obvious under higher injection; (d), (e) PL spectra of triple-halide

perovskites (Cs22Br15+Cl3) under 10-sun and 100-sun illumination for 20 min, respectively; (f) the shift of the spectral centroids of

triple-halide perovskites over time. The blue shift becomes more obvious under higher injection
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Fig. 9. (a) Performance improvement of perovskite film by adding Pb(SCN), and DMF solvent assisted annealingP’’; (b), (c) the

device performance and stability of PSCs with anion engineering!*.
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Fig. 10. (a) SEM images of perovskite films prepared using no-boosted solvent extraction (BSE) (left) and BSE (right) methods [
(b) SEM images of thick perovskite films without urea additives (left) and with urea additives (right) %; (c) formamide induces

direct formation of perovskite phase and inhibits the formation of non-perovskite phasel®; (d) improvement of perovskite film crys-

tallization quality by formamide additives (right).
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Fig. 11. (a) Schematic of the impact of BA modification on the perovskite film*’; (b) the perovskite film surface was treated with
BABr solution to form a 2D perovskite thin layer; (c) J-Vand (d) SPCE curve of PSC with and without BABr treatment™; (e) steady-
state Voc of the best-performing PSC measured under continuous illumination (AM 1.5 G)P); (), (g) Vo and PCE statistics of

two kinds of PSCsP.
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Fig. 12. Energy band schematic of wide bandgap perovskite, narrow bandgap perovskite, and commonly used charge transport

layers.
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3 AR 2T $5ERE /A TSCs MTRAIMERES R4S

Table 3.  Summary of detailed performance of typical 2T perovskite/silicon TSCs in recent years.

Type Perovskite E,/eV Voc/V  Jse/mA-em? FF/% PCE/% Year Area/cm® Ref.
MAPbI, 1.61  1.580 11.50 75.00 13.70 2015  1.00 [15]
FAg53MA17Pb(Tg54Brg16)3 1.63  1.785 14.00 79.50  19.90 2016  0.16  [133]

MAPbI, 1.60  1.692 15.80 79.90 2140 2016 0.17  [134]

MAPbI, 1.60  1.701 16.10 70.10  19.20 2016 122 [134]

Csp10MA( 5, Pbl; 1.59 1751 18.80 7710 2270 2018 025  [135]

Csy19MA g, PbI, 1.59  1.779 16.50 7410  21.70 2018 143 [135]

Cs10F Ay 1 Pb(Iy7sBro.22)3 1.63  1.769 16.50 65.40 19.10 2018  12.96  [135]

NP MA 57F Ag 15C50.15P b 01Brg 09 1.69  1.703 15.26 79.20 2057 2017 0.03  [136]
FAq;MAg 35Cs0.15Pb 0,Brg g6 1.69  1.655 16.50 81.10  22.22 2018  0.06  [137]

FA)75MAg 25 Pb(Ty.76B0.24)3 1.65  1.710 15.49 71.00 18.81 2018 0.13 [138]

Cs.0sF A9 74MAg 15Pb(Io ssBro.12)3 1.65  1.780 17.82 75.00 23.73 2018 0.13  [139]
Csp1(FA(75M A .25)0.9Pb(To.75Br0.22)3 1.67  1.830 16.74 70.00 21.31 2019  0.13  [133]

Cs 0.08F Ag.60MA( 23Pb(Ig.78Bras)3 1.67  1.750 16.89 74.18  21.93 2019  0.13  [140]
CsRbFAMAPbI, Br, 1.62  1.763 17.80 78.10 2450 2018  1.00  [132]

Csp.17F Ag s3Pb(Bro 171y 83)3 1.63  1.650 18.10 79.00  23.60 2017 1.00 [141]

FA 75Cs0.25Pb(I sBrg2)3 1.68  1.770 18.40 77.00  25.00 2018 1.00 [142]

Cs0.05(MAg 178 A 83)Pby.1 (T 83Bro.17)3 1.60  1.760 18.50 78.50  25.50 2018  0.81 [143]

Cs FA,_Pb(I, Br); 1.60  1.788 19.50 73.10 2520 2018 142 [144]

Cs,FA . Pb(I, Br), 1.60  1.741 19.50 7470 2540 2018 142 [145]

PIN Cs15(FAgssMA 17)0.85Pb(IysBro2)s 1.64  1.800 17.80 79.40 2540 2018  0.49 [40]
Cs0.05(FAg.ssMAg 17)0.95Pb(Tg.52BT0.18)3 1.63  1.792 19.02 74.60 2543 2019  1.00  [146]

Cs01MA oPb(IoBro )3 1.60  1.820 19.20 75.30  26.20 2020 NA [147]

Cs 9.25F Ay 75Pb(Ty 85Br0,15Cly 05)3 1.67  1.890 19.10 75.30  27.04 2020  1.00 [44]

Cs.05MA 158 Ag sPb(Ty.75B10.25)3 1.68  1.700 19.80 77.00 2570 2020  0.83 [46]
(FAg.65MA(2Cs0.15)Pb(Iy Bro.s)s 1.68  1.818 18.90 76.40  26.20 2020  1.00 [45]

T NAFRSCHR A 45 A .
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Fig. 13. (a) Theoretical efficiency limit for 2T tandem solar cells; (b), (c) schematics of device structures for N-I-P and P-I-N 2T
perovskite/silicon TSCs (TCO: Transparent Conductive Oxide. AR coating: Antireflective coating).
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Abstract

Organic-inorganic metal halide perovskites are a new type of photovoltaic material, they have attracted
wide attention and made excellent progress in recent years. The power conversion efficiency of a single-junction
perovskite solar cell has been increased to 25.2% just within a decade. Meanwhile, crystalline silicon solar cells
account for nearly 90% of industrialized solar cells and have a maximum efficiency of 26.7%, approaching to
their theoretical limit. It is more difficult to further improve the efficiency of single junction solar cells. It has
been shown that multi-junction tandem solar cells prepared by stacking absorption layers with different
bandgaps can better use sunlight, which is one of the most promising strategies to break the efficiency
limitation of single-junction solar cells. Due to the bandgap tunability and low-temperature solution
processability, perovskites stand out among many other materials for manufacturing multi-junction tandem
solar cells. Wide bandgap perovskites with a bandgap of 1.63 eV or above have been combined with narrow
band gap inorganic absorption layers such as silicon, copper indium gallium selenide, cadmium telluride or
narrow bandgap perovskite to produce high efficiency tandem solar cells. In addition to the promoting of the
efficiency improvement of solar cells, the wide bandgap perovskites have broad applications in photovoltaic
building integration and photocatalytic fields. Therefore, it is very important to explore and develop high
quality wide bandgap perovskite materials and solar cells. Unfortunately, the wide bandgap perovskites have
several intrinsic weaknesses, including being more vulnerable to the migration of halogen ions under being
illuminated, more defects, and greater possibility of energy level mismatching with the charge transport layers
than the narrow bandgap counterparts, which limits the further development of the wide bandgap perovskite
solar cells. In this review, the development status of wide bandgap perovskite solar cells is summarized and
corresponding strategies for improving their performance are put forward. Furthermore, some personal views on

the future development of wide bandgap perovskite solar cells are also presented here in this paper.

Keywords: wide bandgap perovskite, multijunction tandem solar cells, defect, halogen separation
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