
Supporting Information

A Wide-Bandgap Conjugated Polymer for Highly Efficient Inverted Single and 

Tandem Polymer Solar Cells

Bing Guoa, Xia Guoa,*, Wanbin Lia, Xiangyi Mengc, Wei Mac, Maojie Zhanga,*, 

Yongfang Lia,b,*

a Laboratory of Advanced Optoelectronic Materials, College of Chemistry, Chemical 

Engineering and Materials Science, Soochow University, Suzhou 215123, P. R. China

*E-mail: mjzhang@suda.edu.cn, guoxia@suda.edu.cn

b Beijing National Laboratory for Molecular Sciences, CAS Key Laboratory of 

Organic Solids, Institute of Chemistry, Chinese Academy of Sciences, Beijing 100190, 

P. R. China. 

E-mail: liyf@iccas.ac.cn

c State Key Laboratory for Mechanical Behavior of Materials, Xi’an Jiaotong

University, Xi’an 710049, P. R. China

100 200 300 400 500 600
40

50

60

70

80

90

100

Temperature (oC)

(a)

 

 

W
ei

gh
t (

%
)

50 100 150 200 250

0.0

0.2

0.4

0.6

0.8 (b)

Heating

 

 

He
at

 F
lo

w
 (W

/g
)

Temperature (oC)

Cooling

Figure S1. a) TGA plot of PTZ1 with a heating rate of 10 oC min-1 under nitrogen 

atmosphere. b) DSC plot of PTZ1 with a scan rate of 2 oC min-1 under nitrogen 

atmosphere.
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Figure S2. Absorption coefficient of PTZ1 in a) o-dichlorobenzene solution (10-5 M) 

and b) thin film.
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Figure S3. a) J-V characteristics and b) EQE curves of solar cells based on PTZ1: 

PC71BM with different weight ratios. 
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Figure S4. a) J-V characteristics and b) EQE curves of solar cells based on PTZ1: 

PC71BM (1:1.25, w/w) with 1% DIO (v/v) additive under different thermal annealing 

temperatures for 10 min.
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Figure S5. J0.5-V plots for pure PTZ1 and PTZ1: PC71BM (1:1.25, w/w)-based a) 

hole-only and b) electron-only devices.
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Figure S6. Device structure of the tandem PSCs and chemical structures of the donor 

materials in the front and rear cells.

Table S1. Photovoltaic performance of solar cells based on PTZ1: PC71BM with 

different weight ratios under the illumination of AM 1.5 G, 100 mW cm-2.

PTZ1: PC71BM
(w/w)

Voc

(V)
Jsc

(mA cm-2)
FF
(%)

PCEmax 
(PCEave

a))
(%)

Thickness
(nm)

1：1 1.01 10.4 64 6.7 (6.5) 95

1:1.25 1.01 10.6 65 7.0 (6.9) 95

1:1.5 1.00 10.3 64 6.6 (6.4) 90

a)The average PCE was obtained from more than 8 devices.



Table S2. Photovoltaic performance of solar cells based on PTZ1: PC71BM (1:1.25, 

w/w) with 1% DIO (v/v) additive under different thermal annealing temperatures for 

10 min.

Annealing 
temperature

Voc

(V)
Jsc

(mA cm-2)
FF
(%)

PCEmax 
(PCEave

a))
(%)

Thickness
(nm)

w/o 0.94 11.5 67 7.2 (7.0) 95

80 oC 0.95 11.4 68 7.4 (7.2) 95

100 oC 0.95 11.3 72 7.7 (7.5) 92

120 oC 0.95 11.0 68 7.1 (7.0) 90

a)The average PCE was obtained from more than 8 devices.

Table S3. The hole and electron mobilities of pure PTZ1 and PTZ1: PC71BM (1:1.25, 

w/w) blended films with different processing contents.

DIO
(v/v %)

Hole mobility
(cm2 V-1 s-1)

Electron mobility
(cm2 V-1 s-1)

Pure polymer -- 3.86×10-3

-- 1.43×10-4 2.18×10-4

1 7.06×10-4 2.84×10-4Blend films

1a) 1.11×10-3 1.02×10-3

a) Annealing at 100 oC for 10 min.


