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Figure S1. DLS plots of all the ZnO NPs after the synthesis (before redispersion in the commercial 
alcohol and ligand). 

 

 

Figure S2. TEM images of NPs. Ten cross-section profiles marked by using the software Gwyddion 
are reported in the figure (white numbered lines). Details on the analysis of the NP diameter are 
described below. 

 

NPs diameter measured by TEM 

The diameter of b-ZnO and r-ZnO NPs were measured form TEM images (see Figure S2). By using 
the software Gwyddion (Nečas, D., & Klapetek, P. (2012). Gwyddion: an open-source software for 
SPM data analysis. Central European Journal of Physics, 10(1), 181–188. 
https://doi.org/10.2478/s11534-011-0096-2), ten cross-section profiles are traced across single NPs 



(see white lines in Figure S2). Each single profile is fitted by negative step-height function for 
measuring the step width, i.e. the NP diameter d(T). Lastly, d(T) values are averaged to obtain the mean 
d(T) with an absolute error calculated from discrepancy, i.e. (d(T)max – d(T)min)/2. In average, d(T) is (5 
± 1) and (6 ± 1) nm for b-ZnO and r-ZnO NPs, respectively. 

 

Figure S3. ATR spectra of the ZnO thin-films blade-coated on glass/ITO, before and after thermal treatments: (a) 
no thermal treatment, (b) 85°C for 20 minutes and, (c) 120°C for 10 minutes. Figure (d) shows the ATR spectra 
of the three different ZnO NPs before thermal treatments. The spectra have been corrected for the substrate 
contribution and normalized to the intensity of the peak at 558 cm-1. Interestingly, b-ZnO shows a much less 
intense bands associated with COO-Zn (1420 and 1580 cm-1) likely due to the smaller surface/volume ratio 
(ascribable to the larger dimension of the b-ZnO particles compared to the others). 

 

 

 

 

 

 



Table S1. Photovoltaic responses of best performing inverted PTB7:PC71BM solar cells based on the different 
ZnO NP films, thermally annealed at 85°C for 20 minutes. 

ZnO VOC 
(V) 

JSC 
(mA/cm2) 

FF 
(%) 

PCE 
(%) 

b-ZnO 0.70 15.0 61 6.4 

r-ZnO 0.71 15.6 63 7.0 

Ref-ZnO 0.73 14.2 66 6.9 
 

 

 

Figure S4. J-V curves of inverted PTB7:PC71BM solar cells based on different ZnO NPs inks thermally 
annealed at 85°C for 20 minutes. 

 

 


