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S1 Photocurrent behavior 

Figure S1. J-V characteristics of cells with different weight ratios of P3HT:PTT-DTNT-DT in blend films. 

Table S1 The Gmax and corresponding Jph/Jsat values of the PSCs with different PTT-DTNT-DT doping ratios 

P3HT: PTT-DTNT-DT:PC61BM 
Jsat 

(mA/cm2) 
Gmax 

(m-3 s-1) 
Jph/Jsat 

(%) 

1:0:1 10.04 3.92×1027 90.82 

0.90:0.10:1 10.94 4.27×1027 93.51 

0.80:0.20:1 13.32 5.20×1027 94.60 

0.70:0.30:1 12.04 4.70×1027 92.66 
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S2 Estimation of hole mobility in different P3HT: PTT-DTNT-DT:PC61BM 
weight ratios active layers by SCLC model 

Figure S2. (a) J-V characteristic curves; (b) J0.5-V for hole-only devices with different P3HT: 
PTT-DTNT-DT:PC61BM weight ratios. 

Table S2. The hole mobility in different P3HT: PTT-DTNT-DT:PC61BM weight ratios active layers . 

P3HT: PTT-DTNT-DT:PC61BM μ 

1:0:1 1.68×10-4 cm2 V-1s-1 

0.90:0.10:1 5.37×10-4 cm2 V-1s-1 

0.80:0.20:1 1.08×10-3 cm2V-1s-1 

0.70:0.30:1 1.09×10-4 cm2V-1s-1 

S3 Electrochemical impedance spectroscopy 

Figure S3. Nyquist plots of the devices with different P3HT: PTT-DTNT-DT:PC61BM weight ratios. 
Inset shows the equivalent circuit model of the devices. 

Table S3 The Parameters employed for the fitting of the impedance spectra by use of an equivalent 

circuit model. 

P3HT: 
PTT-DTNT-DT:PC61BM 

R11(Ω) CPE-T2 (F/cm2) CPE-P3 R24 (Ω) 

1:0:1 6237 1.64*10-8 0.910 27.57 
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0.90:0.10:1 3306 3.25*10-8 0.923 28.25 

0.80:0.20:1 2960 3.56*10-8 0.947 27.27 

0.70:0.30:1 7112 2.47*10-8 0.916 28.04 

1R1 is the resistance component forming a parallel circuit with constant phase elements. 
2R2 represents the series resistance. 
3CPE-T is a capacitance  
4CPE-P which is a non-homogeneity constant. 

S4 Surface energy analysis 

Table S4. Surface energies of P3HT, PC61BM and PTT-DTNT-DT film. 

materials 
Contact angle (°) γd

1

（mNm
-1） 

γp
1

（mNm
-1） 

Surface energy γ 

（mNm
-1）water diiodomethane 

P3HT 102.91 64.69 25.67 0.42 26.09 

PC61BM 85.94 13.27 49.07 0.78 49.85 

PTT-DTNT-DT 103.70 59.17 29.65 0.11 29.76 

1γd and γp represent the surface free energies generated from the dispersion forces and the polar forces, 

respectively. 

Figure S4. Views of surface contact measurements of a,d) P3HT, b,e) PC61BM, and c,f) PTT-DTNT-DT 

films. The measurements are carried out by using (a)–(c) deioninzed water and (d)–(f) diiodomethane as 

102.91° 64.69° (d) 

(b) (e) 

(c) (f) 59.17° 103.70° 

13.27° 85.94° 

(a)
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the wetting liquid. 

The interfacial surface energy ( YX  ) between X and Y in the blend films can be 
calculated by the equation(2) [1], 

2)([2 YXeYXYXYX
 

  (1) 

Where β = 0.000115 m4/mJ2. 
The wetting coefficient ( c ) of a guest material C (PTT-DTNT-DT) in blends of host 

materials A (P3HT) and B (PC61BM), which can predict the location of C in ternary blends, can 
be calculated using Young’s equation(2) [2], 

BA

ACBC
c



 





 (2) 

If the wetting coefficient is larger than unity ( 1c ), C will be located in domains of A. 

If 1c , C will be located in domains of B. If 11  c , C will be located at the interface 

between domains of A and B. 
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