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1.  Materials   

PM6, Y6 and PC61BM were purchased from Solarmer Materials Inc. The 

molybdenum oxide (MoO3) was purchased from Sigma-Aldrich. Chloroform was 

purchased from Shanghai Titan Scientific Co., Ltd. ZnO nanoparticles inks were 

synthesized according to our previous work[1]. ITO-coated glass substrates were 

purchased from Beijing HuaMin New Materials Technology Co., Ltd. 

 

2.  Device fabrication 

Small-area OSCs were fabricated with a device structure of ITO/ZnO:PEI/Active 

Layer/MoO3/Ag. The ITO glass was sequentially cleaned with detergent, deionized 

water, and ethanol, then dried at 70 °C in a baking oven. After 25 min UV treatment 

for the ITO substrate, a thin layer ZnO:PEI was deposited through doctor-blading at 

21 mm/s on ITO-coated glass. Then the active layer was blade-coated from a solution 

of PM6:Y6 (1:1.2, wt%; 22 mg/mL) in chloroform on the ZnO:PEI layer. The ambient 

temperature and substrate temperature are regulated by air conditioning, which is left 

on overnight. The substrate temperature of 30 oC can be easily achieved by the 

heating plate on the doctor-blade coater. The active layer was transferred to the 

glovebox and annealed at 100 °C for 10 min. Next, MoO3 (~10 nm) and silver (Ag, 

~100 nm) were sequentially deposited on active layers by thermal evaporation. The 

large-area modules were fabricated with similar processing steps to the small-area 

OSCs. 

3.  AFM 

(a) (b) (c)

Rrms=1.52nm Rrms=1.46nm Rrms=1.48nm
 

Fig. S1. (Color online) AFM height images of doctor-bladed PM6:Y6 blend thin films 

at the different temperatures. (a) 17 oC. (b) 24 oC. (c) 30 oC.  
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4.  2D GIWAXS 

(a) (b) (c)

 

Fig. S2. (Color online) 2D GIWAXS patterns of doctor-bladed PM6:Y6 blend thin 

films at the different temperatures. (a) 17 oC. (b) 24 oC. (c) 30 oC.  

 

5.  Device performance 

Table S1. Performance parameters of doctor-bladed small-area PM6:Y6 OSCs at 

the different temperatures. 

Temperature (°C) Voc (V) Jsc (mA/cm2) Jcal (mA/cm2) FF (%) PCE (average) (%) 

17 0.832  24.33  23.80  71.98  14.57 (14.35)  

24 0.832  24.65  23.87  72.06  14.78 (14.58) 

30 0.834  24.23  23.67  72.47  14.64 (14.46) 

 

6.  Bimolecular recombination and trap-assisted recombination 
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Fig. S3. (Color online) (a) Light intensity-dependent Jsc, and (b) Light 

intensity-dependent Voc of PM6:Y6 OSC devices fabricated at the different 

temperatures.
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7.  NPVM certification for PM6:Y6 module 

 
Fig. S4. NPVM report for PM6:Y6 module. 
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Fig. S5. NPVM report for PM6:Y6 module. 
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Fig. S6. NPVM report for PM6:Y6 module. 
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Fig. S7. NPVM report for PM6:Y6 module. 
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Fig. S8. NPVM report for PM6:Y6 module. 
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Fig. S9. NPVM report for PM6:Y6 module. 
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Fig. S10. NPVM report for PM6:Y6 module. 



11 
 

8.  NPVM certification for PM6:Y6:PC61BM module 

 

Fig. S11. NPVM report for PM6:Y6:PC61BM module. 
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Fig. S12. NPVM report for PM6:Y6:PC61BM module.
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Fig. S13. NPVM report for PM6:Y6:PC61BM module.
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Fig. S14. NPVM report for PM6:Y6:PC61BM module. 



15 
 

 

Fig. S15. NPVM report for PM6:Y6:PC61BM module. 
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Fig. S16. NPVM report for PM6:Y6:PC61BM module.
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Fig. S17. NPVM report for PM6:Y6:PC61BM module. 
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