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In Table 1 of the mini-review, ETM is electron transport material, PVK perovskite, and HTM hole
transport material. FTT (FTO/c-TiO2/mp-TiO2) represents the most used anode-ETM combination,
namely mesoporous TiO2 on compact-TiO.-coated fluorine doped tin oxide. ITO is indium tin oxide.
Structures of chemicals in the following can be found in the Supplementary Figures 1-3. BCP is
bathocuproine. *Ceo represents a self-assembling Ceo molecule. PCBM is phenyl-C61-butyric acid
methyl ester. MA is methylammonium cation, and FA is formamidinium cation. AVA, SN, HTAB,
FEAI, and ThMA represent aminovaleric acid, 3-(5-mercapto-1H-tetrazol-1-yl)benzenaminium iodide,
n-hexyl trimethyl ammonium bromide, pentafluorophenylethylammonium iodide, 2-
thiophenemethylammonium iodide. HTAB-PVK is HTABo.3(FAPbI3)0.95s(MAPbBr3)o0s, a wide-
bandgap halide (WBH), while 2°ThMA is (ThMA)2Pbls, a 2D perovskite. C/G is carbon black/graphite
composite slurry. rGO is reduced graphene oxide, and CI-GO is chlorinated graphene oxide. PTAA is
poly(triaryl amine), P3HT is poly(3-hexylthiophene-2,5-diyl), and PDCBT is poly[5,5"-bis(2-
butyloctyl)-(2,2'-bithiophene)-4,4'-dicarboxylate-alt-5,5'-2,2"-bithiophene]. DM is N ,N°,N'.N -
Tetrakis(9,9—dimethyl—9H—ﬂu01ren—2—yl)—N2 ,N2 ’,N7,N7’tetrakis(4—meth0xyphenyl)—9,9'—
spirobi[fluorene]-2,2',7,7'-tetraamine. ~ Spiro  represents N ,N2 ,N2 ',NZ ’,N7 ,N7 ,N7 ',N7 ,—Octakis(4—
methoxyphenyl)- 9,9'-spirobi[9H-fluorene]-2,2',7,7'-tetramine (spiro-OMeTAD or s-OMeTAD), while
S/A represents the most used HTL-cathode combination, namely spiro-OMeTAD-gold (spiro-
OMeTAD/Au).



Supplementary Table 1

Supplementary Material

Jsc Voc FF PCE
Name Anode/ETL / PVK /HTL/Cathode Reference
MmAcm?) (V) (%) %)

DO FTT/ZrO, I (AVA),Pbl,/MAPbI; / CIG 23.6 0.86 58.7 11.9 Grancini et al., 2017

D1  FTT/(Cs,FAMA)Pb(I,Br); / CUSCN/rGO/AuU 23.2 1.11 78.2 20.4 Arora et al., 2017

D2  FTT/(FAl)oeCso1(Pbly)105/SN / SIA 24.0 1.15 75.0 20.9 Bi etal., 2018

D3 ITO/SNO, [ FAXMA,«Pb14yl3/Pb / CI-GO/PTAA/Au 23.8 1.12 79.0 21.1 Wang et al., 2019b

D4 FTT/LITESI/ (FAPDbI3)o.95(MAPDBr3Clo)o.0s/ HTAB-PVK 24.9 115 814 233 Jung et al., 2019

[ P3HT/Au
ITO/SCso/SNO/PCBM [ FAqg3MAG17Pb1 1Brosologo /

D5 PDCBT/Ta-WO/Au 22.7 1.17 80.0 21.2 Hou et al., 2017

D6  FTT/(Cs,FAMA)PbI/(FEAI)PbL, / SIAIMgF, 25.8 110 784 22.2 Liu et al., 2019

D7 'ST//?/ SN0z / RBoosCsnos[(FA0zsMAa 16)PD(lossBros)s] / 24.0 116 759 20.9 Ma et al., 2020

D8 FTT/SnO, / (CSo_17FA0_33)Pb(|0_szBr0_15C|o_03)3 I SIA 23.3 1.12 78.3 20.5 Gao et al., 2020a

D9  FTT/(Cs,FAMA)Ph(I,Br)s/ SIA 23.8 1.16 78.8 22.0 Seoetal., 2018
D10 ITO/SNO, I (FA,MA)Pb(1,Cl)3,>°ThMA / Spiro/MoOs/Au 22.8 1.16 81.0 21.5 Zhou et al., 2019
D11  ITO/SnO,/ (Cs,FA,MA)Pb(1,Br,Cl); / PTAA,Spiro/S/IA 235 1.15 80.7 21.9 Wang et al., 2019a
D12  FTT/(FAPbIs)oes(MAPbBIs)oes / DM/AU 24.9 1.14 81.0 232 Jeon et al., 2018
D13 Cu/BCP/Cgp I Csp0sFA081MAG14Pb, 55Bro 45 / PTAA/ITO 22.6 1.16 80.4 21.1 Yang et al., 2019
D14 CY/BCP/Cool Csoos(FA02MAaos)ossP(lo2Broos)s / 24.1 117 816 230 Zheng et al., 2020
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Supplementary Figure 1. Perovskite dopants or additives discussed in the mini-review.
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N N° N° N7 N’ N”_ N” N"-Octakis(4- N2 N* N7 N7-Tetrakis(9,9-dimethyl-9H-
methoxyphenyl)- 9,9"-spirobi[ 9 H-fluorene]- fluoren-2-yl)-N2 N+ N7 .N"tetrakis(4-
2,2'7,7"-tetramine methoxyphenyl)-9,9'- spirobi[fluorene]-
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/ \

Poly[5,5'-bis(2-butyloctyl)-(2,2'- Poly(3-hexylthiophene-2.5-
bithiophene)-4,4'-dicarboxylate-alt-5,5'-2,2'- diyl) (P3HT)
bithiophene] (PDCBT)

fegoN
Poly(triaryl amine) (PTAA)

Supplementary Figure 2. Hole transport materials discussed in the mini-review.
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Supplementary Figure 3. Electron transport materials discussed in the mini-review.



