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Figure S1. The FWHM of the (111) and (202) diffraction peaks in the XRD patterns. 

The crystal sizes of perovskite based on DMPU, DMSO, DMAC, NMP and GBL 

were 57.6 nm, 51.1 nm, 50.3 nm, 47.7 nm and 40.9 nm respectively, which were 

calculated according to the Scherrer formula. 

 

 

Figure S2. The stabilized power output of devices prepared by different solvents, 

under simulated AM 1.5G illumination of 100 mW/cm2. 



 

 

 

Figure S3. Voc versus light intensity characteristics of devices prepared by different 

solvents. 

 

 

Figure S4. Normalized TPC curves of devices prepared by different solvents. 

  



 

 

 

Figure S5. Optical images for perovskite crystalline growth with different time on 

100℃ hot plate, (a) DMPU; (b) DMSO; (c) DMAC; (d) NMP; (e) GBL. 

 

Figure S6. UV-vis absorption spectra of perovskite films with time variation, (a) 

DMPU; (b) DMSO; (c) DMAC; (d) NMP; (e) GBL. 

  



 

 

 

Table S1. The molecular structural formula and properties of five assistant solvents. 

Among them, the dielectric constant and Gutmann’s donor number represent the 

polarity and the Lewis basicity of solvents, respectively. 

 
molecular 
structural 
formula 

boiling point 
（℃） 

dielectric 
constant 

Gutmann’s 
donor 

number 
(kcal/mol) 

DMPU 
 

246 37.5 34.0 

DMSO 
 

189 48.9 29.8 

DMAC 
 

166 38.7 27.8 

NMP 
 

202 32.2 27.3 

GBL 
 

204 36.3 18.0 

 

Table S2. Carrier recombination resistance (Rrec) and the trap state density (Nt) in 

devices based on different assistant solvents. 

 DMPU DMSO DMAC NMP GBL 

Rrec [kΩ] ~22.8 ~10.6 ~8.3 ~4.0 ~1.9 

Nt [1015 cm-3] 0.66 0.97 1.41 1.74 2.10 

 

 



 

 

Table S3. Single exponential fitting parameters of TPC and TPV decays of devices 

prepared by different solvents. 

 DMPU DMSO DMAC NMP GBL 

τTPC [μs] 0.099 0.160 0.195 0.333 0.392 

τTPV [μs] 114.82 99.56 61.69 56.60 50.28 

 


