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Fig. S1 XRD patterns of PTB7:PC71BM and PTB7:PC71BM:Bphen (0.10 mg/ml) blends.
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Fig. S2 Absorption spectra of PTB7:PC71BM and PTB7:PC71BM:Bphen (0.10 mg/ml) blends. 
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Fig. S3 J–V curves of regular solar cell with structure of ITO/PEDOT:PSS/ 

PTB7:PC71BM:Bphen (0.10 mg/ml)/Ca/Al. 
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Fig. S4 AFM height images for PTB7:PC71BM (a) and PTB7:PC71BM:Bphen (0.10 mg/ml) 

films (b) spin-coated on the ITO substrates. 

(a)

(b)



4

0 100 200 300 400 500 600 700 800
-35
-34
-33
-32
-31
-30
-29
-28
-27
-26

 binary
 ternary

(V/d)0.5 (V/cm)0.5

ln
(J

d3 /v
2 ) (

m
Ac

m
/V

2 ) a

0 100 200 300 400 500 600
-33
-32
-31
-30
-29
-28
-27
-26
-25

ln
(J

d3 /v
2 ) (

m
Ac

m
/V

2 )

(V/d)0.5 (V/cm)0.5

b

Fig. S5 J-V characteristics measured under dark for hole-only (a) and electron-only (b) 

devices based on PTB7:PC71BM and PTB7:PC71BM:Bphen (0.10 mg/ml) blends.


