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Table 1. Summary of reported WBG PSCs from 2020 to now.

E, (eV) Voc (V) PCE (%) Ref.
1.77 1.113 14.1 !
1.77 1.197 16.4 2
1.79 1.26 17.80 3
1.79 1.25 17.6 4
1.8 1.263 17.7 s
1.85 1.34 16.8 6
1.75 133 20.3 7
1.68 1.2 20.96 8
1.78 1.324 19.6 9
1.78 136 19.83 10
1.73 1.3 213
1.79 1.34 19.5 0
1.85 136 18.1
1.92 139 16.2
1.66 1.23 21.47 12
1.85 1.35 18.87 13
1.79 133 19.3 14
1.77 1.31 18.46 s
1.78 1.29 18.59
1.75 1.29 20.1 16
1.68 1.216 22.35 17
1.67 1.25 22.06 s
1.84 1.326 17.96
1.68 1.22 21.72 o
1.88 136 18.4
1.77 1.34 19.31 20
1.78 1.25 17.83 )
1.82 132 18.69
1.77 1.3 20.1 2
1.71 1.25 21.97 23
1.77 1.296 19.45 24
1.66 1.27 22.40 25
1.67 1272 22.00 26
1.65 1.24 21.55 21
1.68 1215 21.10 28
1.77 1339 18.88 2

1.67 1.262 21.8 30
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Table 2. Summary of the photovoltaic parameters of the reported OSCs.

Voc (V)

0.92
0.937
0.891

0.92

Jsc (mA/cm?)
27.41
27.2
27.99
27.2

FF (%)
80.62
80.8
80.3
80.8

Ref.
60

61
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0.89 28.65 81.5 20.78 108
0.867 28.71 83.58 20.8 109
0.915 27.23 82.4 20.53 110
Table 3. Summary of reported POTSCs.
Perovskite/
Device structure . PCE (%) Ref.
organic E, (eV)
p-i-n
ITO/PTAA/Cs1(FAsMAg4).9Pb(IysBro4)3/PCs1 BM
/BCP/Ag/M-PEDOT/PBDB-T:SN6IC-4F/Bis- 1.74/1.30 15.13 m
Ce/BCP/Ag
ITO/NiOX/FA(sMA 0,Cs0.15Pbl; gBr »/Cs/BCP/Ag/ L7733 20.6 .
MoOx/PM6:Y6:PC;BM/TPBi/Ag (certified 19.64)
ITO/2PACZ/FA(sMA 4Pb(1 ¢Bry 4)3/Cso/BCP/Ag/Mo
Ox/PTB7-Th:BTPV-4CI-eC9/PDINN/Ag 1791122 220 )
ITO/NiOx/BPA/Cs55FAg75Pb(Iy ¢Bro4)3/Ceo/BCP/IZ L 70/1.33 23.60 3
O/MoOx/PM6:Y 6:PC;;BM/PNDIT-F3N/Ag (certified 22.95)
ITO/poly-
TPD/MAosFAg i PbI,Br(SCN), ;,/PCBM/BCP/Au/ 1.72/1.3 21.2 112
MoO;/PM6:CH1007/PFN-Br/Ag
ITO/Poly-
TPD/MA, ¢¢PbL,Br(SCN), ;,/PCBM/BCP/Au/ 1.71/1.33 20.03 113
MoO;/PM6:Y6/PEN-Br/Ag
ITO/MeO-
2PACZz/FA5Csq,Pb(Iy sBry 5)s/PEAI/PCsBM/AZO- 185/1.33 24.0 ¢
NP/SnOx/InOx (certified 23.1)
/MoOx/PM6:Y 6:PCsBM/C4/BCP/Ag
ITO/MeO-
2PACZ/FA(5Cso,Pbl, ¢Br; o/ TEACI/Cg/ALD- 1.79/1.33 22.29 114
SnO,/Au/PEDOT:PSS/PM6:Y 6/ PFN-Br,/Ag
ITO/poly-TPD modified
NiOx/BA,; sPE(>,MA, sPb; 5I;, s/PC¢;BM/BCP/Au/Mo 1.69/1.36 213 115
03/PM6:BTP-eC9/PFN/Ag
ITO/PTAA/FAoCs Pb(Iy¢Bry4):/PCBM/ALD- L8/1.36 225 6
SnO,/Au/PEDOT:PSS/PM6:BTP-¢C9/Cy/BCP/Ag
ITO/NiOx/2PACZz/FA5Csq,Pb(Iy sBrg5)3/Ceo/BCP/A
uw/MoOx/PM6:PM7:Y 6:PC,,BM/Cg/BCP/Ag 1857133 2447 N
ITO/MeO-
2PACZ/ALO/FA sMA, 4Pb(I ¢Brg 4)3/PCBM/SnO/P 1.77/1.33 22.31 117
ED/PM6:Y 6/PDINN/Ag
ITO/NiOx/FA¢sMA4Pb(1,;Bry 3)3/PCs BM/NDI- L7140 11 .

NI/Ag/MoO;/PM6:L8-BO:LBz-F/NDI- NI/Ag
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glass/ITO/DC-

PA/CsyF Ao sPb(ly6B1o.4)3/Cso/BCP/Au/M0O,/PM6:
Y6:PC7 BM/PNDIT-F3N/Ag
ITO/NiOx/CbzNaph/i-
PVK/C¢0/SnOx/Au/MoOx/PM6:BTP-
¢C9:PCBM/PNDIT-F3N/Ag
ITO/NiO,/Me-4PACz/WBG
perovskite/PCBM/AZO/ITO/MoO,/PM6:BTP-
eC9/PDINN/Ag
ITO/4PADCB/FAMACsPb(1 5Br( 5)3/PCsoBM/Ceo/S
nOx/Au/PEDOT:PSS/D18:L8-BO:BTP-eC9-
4F/PDINN/Ag

ITO/NiO,/Me-2PACzZ/WBG
perovskite/Cq/BCP/Au/5 nm
Mo0O,/PM6:D18:Y6:L8-BO & Me-
4PACz/Cq/BCP/Ag

FTO/Me-4PACzZ/WBG
perovskite/Cgo/SnO,/Au/PEDOT/PM6:BTPSe-
Ph4F/PDINN/Ag
ITO/CbzNaph/Csg,FA( sPb(Iy¢Brg4);/ BCP/Au/MoOy
/PM6:BTP-eC9:PC; BM/PNDIT-F;N/Ag
ITO/NiO,/2PACz/perovskite/Cg/BCP/Ag/MoO;/2P
ACz/PM6:D18:BTP-eC9/C¢/BCP/Ag
ITO/Me-
4PACz/Al,05/Csg ,F Ay gPbl; sBr; 3/C60/SnO2/Ag/PE
DOT:PSS/2PACz/PM6:BTP-eC9/PNDIT-F3N/Ag
ITO/Me-
4PACz/Csg25F Ag 75Pb(Bry 515 5)3/Cso/BCP/Ag/Mo0O5/
TCB-treated SAM/PM6:BTP-eC9/C4/BCP/Ag
ITO/NiO,/4PADCB/perovskite/EDADI/C60/PEI/IT
0O/V,05 or MoO;3;/PM6:BTP-eC9:PC; BM/TPMA/Ag
ITO/SAM/FAsMA, 1Cs 1Pblg sBrg s/Cso/SnOy/Au/S
AM/Mo0O;/SAM/PM6:BTP-eC9:L8-BO/PNDIT-
F3N/Ag
FTO/SAM/WBG/C60/ALD-SnOx/Au/(3,4-
ethylenedioxythiophene):poly(styrenesulfonate)
(PEDOT:PSS)/ PM6:BTP-eC9/PNDIT-F3N/Ag

glass/ITO/SAM/perovskite/Cgy/SnO,/ITO/M0oO,/orga
nic/PDINN/Ag.

1.81/N/A

1.78/N/A

1.86/1.36

N/A

1.84/N/A

1.88/1.27

1.79/N/A

1.82/N/A

N/A

N/A

1.79/N/A

1.85/1.37

1.85/ N/A

1.8/1.27

25.22 (certified
24.27)

23.24

25.13
(certified 23.4)

24.5

25.56 (certified
24.65)

26.4
(certified 25.7)

25.54

25.92

25.26

26.09

25.1

26.05 (certified
24.53)

25.98

27.5
26.7 (certified
26.41.019 cm?)

35

118

39

119

121

122

123

102

52

54

55

56
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ITO/Me-

] 26.46 (certified
4PACz/Perovskite/C¢/SnO,/ITO/M0oO,/PM6:Y 18/P 1.84/1.38 25.82) 57
DINN/Ag '
ITO/Me-2PACZz/WBG- _

) 26.11 (certified
perovskite/Cqo/SnO,/Au/MoO3/2PACz/PM6:BTP- 1.84/N/A 25.07) 58
¢C9:ICBA/PDINO/Ag '

1.88/1.47 26.08
ITO/4PADCB/WBG/PVK/C4/SnOx/Au/PEDOT:PS
1.86/1.43 25.50 59
S/BHJ/PDINN/Ag
1.80/1.42 25.82
ITO/NiO,/2PACZ/WBG .
) 25.82 (certified
perovskite/PEAT/Cs/BCP/Ag/M0O3/2PACz/D18- 1.83/1.38 25.06) 36
CI:N3:PC4BM/C4/BCP/Ag '
n-i-p
ITO/Zn0O/SnO,/CsPbl,Br/PDCBT/M00;/Ag/ZnO/P
1.9/1.33 18.38 124
M6:Y6/MoOs/Ag
ITO/ZnO/CsPbl,Br/P3HT/MoOx/Au/ZnO/PTB7-
1.85/1.25 18.04 125
Th:IEICO-4F/MoOx/Ag
ITO/SnO,/CsPbl,Br/P3HT/M0oO;/Ag/PFN-
1.85/1.25 17.24 126
Br/PTB7-Th:IEICO-4F/MoQ3/Ag
ITO/Sn02/ZnO/CsPbI2Br/PTAA/MoO3/Au/
1.92/1.33 20.18 127
ZnO NPs/D18:Y6/MoOs;/Ag
ITO/Sn02/CsPbI2.1Br0.9/PMACI/PBDB-
T/MoO3/Ag/ 1.79/1.33 18.06 128
ZnO NP/PM6:Y6/MoO3/Ag
ITO/ZnO/CsPbI2Br/polyTPD/MoO3/Ag/
1.92/1.33 21.1 129
PEN-Br/PM6:Y 6-BO/MoO3/Ag
ITO/Sn02/CsPbl1.8Br1.2/TACI/PBDB-T/MoO3/Auv/
1.93/1.33 21.04 130
ZnO/PFN/PM6:Y 6/MoO3/Al
ITO/ZnO/Sn02/CsPbI2Br/PTAA/MoO3/Ag/PFN-
1.92/1.33 20.6 131
Bt/PM6:Y6/MoO3/Ag
ITO/Sn02/CsPbI2Br/PTQ10/MoO3/Ag/PFN-
1.92/1.33 21.4 132
Br/PM6:Y6/MoO3/Ag
ITO/Sn02/CsPbIxBr3-x/PFBTI/MoO3/Au/
1.92/1.33 22.2 133
ZnO/PFN/PM6:Y6/MoO3/Ag
ITO/ZnO/Sn02/CsPblI1.9Br1.1/D18-Cl/MoO3/Au
/ZnO/PFN/D18-CI:N3:PC61BM/MoO3/Al 1.91/1.32 23.17 134
ITO/ZnO/SnO2/MAAc/CsPBI2.2Br0.8/PDCBT/Mo
03/Au 22.43
1.88/1.3 . 135
/ZnO/BCP/PM6:CH1007/MoO3/Ag (certified 21.42)
ITO/ZnO/SnO,/MAFm/CsPbl,Bi/MAFm/PDCBT/M
003/Av/ 1.92/1.3 23.21 136

ZnO/BCP/PM6:CH1007/MoO5/Ag
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ITO/ZnO/SnO,/CsPbl,Br/PTAA/Mo0O;/Ag/DPC/D18

:L8-BO/Mo00O;/Ag 1.92/1.40
FTO/c-TiO,/mp-TiO,/y-CsPbl, ,Br, s/PTACI/PBDB- LS/N/A
T/MoO5/Ag/PDIN/ZnO/PM6:Y 6:PCBM/Mo00O5/Ag
ITO/ZnO/SnO,/CsPbl,Br/IDTT-
PhCz/Mo00O,/Ag/PFN-Br/PM6:BTP- N/A
eC9:PC71BM/Mo0O5/Ag
ITO/ZnO/SnO,/MAPA/CsPbl, ,Br s/PDCBT/MoO;/ N/A
Au/ZnO/BCP/PM6: mBzS-4F/MoOs/Ag
glass/ITO/Zn0O/SnO,/CsPbl,Br/ICLs/D18-CIL:L8- 1.89 /141
BO/CI-2PACz/Mo00O,/Ag
ITO/4PADCB/WBG
Perovskite/PCBM/C¢y/SnO,/PEDOT:PSS/NBG 1.85/N/A
Organic/PDINN/Ag
ITO/ZnO/CsPbl,Br/PM6/MoO5/Ag/PFN-
Br/PM6:Y6:PC71BM/MoO4/Ag LBS/NIA
TO/Cl@MZO/CsPbl,Br/PM6/Mo0Os/Ag/PFN-
1.92/N/A

Br/PM6:BTP-BO-4CIL:PC7;BM/M005/Ag
glass substrate/m-FTO/M-
SQDs/CsPbl,Br/PTQ10/MoOx/Ag/ZnO/PFN- 1.88/ N/A
Br/PM6:BTP-eC9/MoOx/Ag

21.7

23.07

25.0 (certified
24.66)

23.19

25.34

24.03

23.21

24.1

25.9 (certified
25.1)

137

138

139

140

141

142

143

144
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