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Figure S1. Magnified absorption spectra of (a) 0, (b) 1, (c) 2, (d) 3, (e) 4 M DMSO samples 
measured immediately after spin coating (i.e. no annealing). 

 

 

 

 

 

 

 

 

 

 



 

Figure S2. (a) Absorption spectra of the 0 – 4 M DMSO samples measured after annealing, (b) 0, 
(c) 1, (d) 2, (e) 3, (f) 4 M DMSO samples. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Figure S3. XRD patterns of the 0 – 4 M DMSO samples measured after annealing. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Figure S4. Top-view SEM images of the 0 – 4 M DMSO samples. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Table S1. Summary of the parameters from fits to the TRPL measurement. The fitting functions 
of treble exponential equation. y = 𝑦𝑦0 + 𝐴𝐴1exp (− 𝑡𝑡

𝜏𝜏1
) + 𝐴𝐴2exp (− 𝑡𝑡

𝜏𝜏2
) + 𝐴𝐴3exp (− 𝑡𝑡

𝜏𝜏3
) 

DMSO 
concentration (M) 

A1 τ1 (ns) A2 τ2 (ns) A3 τ3 (ns) 

0 5434 0.31 102.7 2.55 6.56 66.7 
1 4826 0.55 145.2 4.41 7.47 78.9 
2 4031 1.01 286.3 5.86 21.1 124.44 
3 3021 1.56 431.2 7.86 26.7 185.34 
4 4548 0.7322 301.839 4.23 18.8 88.7 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Figure S5. Cross-section SEM images of the (a) 0, (b) 1, (c) 2, (d) 3, (e) 4 M DMSO samples. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Table S2. Comparison of efficiency between this work and other 2D perovskite solar cells. 

Reference Large organic 
cations used 

ACI perovskite Efficiency (%) 

1 PEA No 4.7 
2 BA No 12.5 
3 PEA No 12.0 
4 BA No 13.7 
5 PDA No 13.0 
6 BA No 7.9 
7 BA No 12.8 
8 i-BA No 10.6 
9 BA No 8.2 
10 BA No 12.2 
11 GA Yes 7.3 

Our work GA Yes 12.8 
 

 

 

 

 

 

 

 

 

 



 

Figure S6. Stabilities of the PSCs based on ACI and 3D perovskites. 

 

 

 

 

 

 

 

 

 

 

 

 



 

Figure S7. Statistics of PCE distribution of the ACI-based 2D PSCs with the 0 – 4 M DMSO 

samples. 
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