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Figure S1. Scanning electrochemical microscopy (SECM) system. (a) Fabrication of perovskite 
spot array with different compositions using a piezoelectric dispenser (b) Screening analysis 
on perovskite photoelectrode arrays by SECM. 

 

Table S1. Crystal data and structure refinement for MACdI3. 
Empirical    
Formula 

CH6CdI3N 

Molecular     
Formula 

MACdI3 

FW 525.17 

T(K) 293 

Lattice Monoclinic 

Space group P21/n 

a(Å) 9.05 

b(Å) 7.048 

c(Å) 14.74 

α(°) 90 

β(°) 90.23 

γ(°) 90 

V(Å3) 940 

Z 4 

dcalc (g/cm3) 1.855 
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μ(mm-1) 6.042 

 
Table S2. Crystal data and structure refinement for (MA)2CdI4. 

Empirical    
Formula 

CH6CdCl3N 

Molecular     
Formula 

(MA)2CdI4 

FW 250.82 

T(K) 293 

Lattice Orthorhombic 

Space group Cmca 

a(Å) 7.391 

b(Å) 19.636 

c(Å) 7.5139 

α(°) 90 

β(°) 90 

γ(°) 90 

V(Å3) 1090.5 

Z 1 

dcalc (g/cm3) 4.583 

μ(mm-1) 7.977 

 
Table S3. Crystal data and structure refinement for MACd3Cl73H2O. 

Empirical    
Formula 

CH6Cd3Cl9NO 

Molecular     
Formula 

MACd3Cl73H2O 

FW 704.32 

T(K) 296 

Lattice Monoclinic 

Space group P21/m 

a(Å) 6.7315 

b(Å) 15.9916 

c(Å) 6.9266 

α(°) 90 

β(°) 90.922 

γ(°) 90 

V(Å3) 745.534 

Z 2 

dcalc (g/cm3) 3.137 

μ(mm-1) 5.824 
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Table S4. Photoluminescene decay times (τs and τPL) and corresponding parameters of Cd-
based hybrid materials, CD-1, CD-2, CD-3 and CD-4. 

Materials τ1/ns (α1) τ2/ns (α2) τPL
 a)/ns R2 

CD-1 0.12 (95%) 1.68 (5%) 0.20 ± 0.02 0.99 

CD-2 0.21 (87%) 1.70 (13%) 0.40 ± 0.03 0.98 

CD-3 0.37 (72%) 1.75 (28%) 0.76 ± 0.01 1.00 

CD-4 0.63 (69%) 3.45 (31%) 1.50 ± 0.02 0.99 

CD-4, Day 60 0.32 (15%) 0.92 (85%) 0.83 ± 0.01 1.00 

 
                         a) τPL = <τ > = ∑iαiτ. 

 

 

 

Figure S2. Band structures of MACdI3 calculated by density functional theory. 
 

Table S5. Long-term stability test for hybrid perovskite materials. 

Materials 
Time 
(h) 

Testing condition 
Remaining 

Photocurrent 
Ref. 

Light/Dark 
Temp. 

(oC) 
Atmosphere 

(RH %) 
Sealing 

(MA)2CdCl4 1440 Light RT Air(50) No >80% This work 
MAPbI3 230 Light RT Air(50) No >80 % This work 

(FAI)0.81(PbI2)0.85(MABr)0.15(PbBr2)0.15 1080 Dark RT Air(40) No ~80% 1 
MAPbI2Br 50 Dark RT Air No ~80% 2 

MAPbI3-xClx(PVK) 55 Light RT Air(40~50) No ~80% 3 
MAPbI3 960 Dark RT N2 No ~80% 4 

MAPbI3-xClx 1000 Light 40 N2 Yes ~80 % 5 
MAPbI3 216 Dark RT Air(50) No ~80% 6 
MAPbI3 70 Light RT Air(45~50) No ~70% 7 
MAPbI3 130 Dark RT Air No ~80% 8 
CsPbI2Br 30 Dark RT Air(20) No ~80% 9 

Cs0.925K0.075PbI2Br 125 Dark RT Air(20) No ~80% 9 
CsSnI3 336 Dark RT Air No ~80% 10 
FAPbI3 360 Dark RT Desiccator(15) No ~70% 11 

CsPbI2Br 990 Dark RT Glovebox No ~80% 12 
(FAPbI3)0.85(MAPbBr3)0.15 (LiTFSI) 710 Dark RT Air(30) No ~80% 13 
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