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Table S1.Photovoltaic device parameters of PBTZT-STAT-BDTT-8:PTB7-th:PC70BM 
inverted solar cells under 1 sun illumination (100 mW cm-2). The statistics is based on 18 solar 
cells.

PBTZT-STAT-BDTT-

8:PTB7-th:PC70BM

Area

 [mm2]

Voc

[V]

Jsc

[mA cm-2]

FF

[%]

PCE

[%]

1:0:1.5 10.4
0.78

(0.78±0.01)

16.68

(16.39±0.19)

67.08

(66.70±0.28)

8.64

(8.16±0.44)

0.75:0.25:1.5 10.4
0.77

(0.77±0.01)

17.61

(16.25±1.09)

71.13

(70.33±0.73)

9.64

(9.05±0.61)

0.5:0.5:1.5 10.4
0.77

(0.77±0.01)

18.67

(18.53±0.08)

71.07

(70.58±0.76)

10.21 

(10.06±0.14)

0.25:0.75:1.5 10.4
0.77

(0.77±0.01)

18.16

(17.37±0.84)

67.72

(66.94±0.55)

9.46

(8.99±0.57)

0:1:1.5 10.4
0.77

(0.77±0.01)

15.92

(15.57±0.28)

69.13

(68.47±0.47)

8.66

 (8.33±0.20)
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Figure S1 Molecular structures of the polymers and the fullerene derivative used in this work 

(a) and solar cells layout (b).
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Figure S2 a) Current-voltage characteristics of PBTZT-STAT-BDTT-8:PTB7-th:PC70BM 

devices with different blend thicknesses. b) and c) Voc and Jsc box plots for ternary devices, 

respectively.
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Figure S3 Current-voltage characteristics of PBTZT-STAT-BDTT-8:PTB7-th:PC70BM 

(0.5:0.5:1.5) champion device with an active area of 2 mm2.
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Figure S4 External quantum efficiency measurements of ternary blends.
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Table S2 Comparison of short circuit current values extracted from current-voltage 

characteristics and EQE measurements.

PBTZT-STAT-BDTT-

8:PTB7-th:PC70BM

Jsc

[mA cm-2]

Jsc (EQE)

[mA cm-2]

1:0:1.5
16.68

(16.39±0.19)
15.85

0.75:0.25:1.5
17.61

(16.25±1.09)
16.38

0.5:0.5:1.5
18.67

(18.53±0.08)
18.12

0.5:0.5:1.5

2 mm2

19.35

(19.17±0.15)
18.61

0.25:0.75:1.5
18.16

(17.37±0.84)
16.98

0:1:1.5
15.92

(15.57±0.28)
15.52

0.5:0.5:1.5 on IMI
15.2

(14.93±0.24)
14.49
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Figure S5 Photo-CELIV traces for binary and ternary devices with different active layer 

thicknesses.
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Figure S6 IQE spectra of PBTZT-STAT-BDTT-8:PTB7-th:PC70BM, of PBTZT-STAT-BDTT-

8: PC70BM and of PTB7-th:PC70BM as a function of the blend thickness.



9

400 500 600 700 800 900 1000 1100
0.0

0.2

0.4

0.6

0.8

1.0

 

 

A
bs

or
pt

io
n,

 E
m

is
si

on
 (N

or
m

al
iz

ed
)

Wavelength (nm)

 PL PBTZT-STAT-BDTT-8
 ABS PTB7-th

Figure S7 Absorption spectrum of a PTB7-th film and emission profile of a PBTZT-STAT-

BDTT-8 film on glass.
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a) b) c)

d) e) f)

Figure S8 Topography and phase images of PBTZT-STAT-BDTT-8:PC70BM (a and d), 

PBTZT-STAT-BDTT-8:PTB7-th:PC70BM (b and e) and PTB7-th:PC70BM (c and f), 

respectively.
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Table S3 Laser parameters used for P1, P2 and P3 lines.

Layer Laser Fluence [J/cm2] Overlap [%] Repetitions over same 

line

ITO 0,35 97,45 3x

IMI 0,42 57,45 1x

Absorber 0,08 93,62 3x

Ag 150 nm 0,58 81,70 1x

Ag 100 nm 0,43 74,47 1x


