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1. Differential Pulse Voltammetry

Solvent: 0-DCB/CH,CI, = 1/1
Electrolyte: TBAPF4
Sample: PBTZT-stat-BDTT-8

Solvent: 0-DCB
Electrolyte: TBATFSI
Sample: PBTZT-stat-BDTT-8
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Fig. S1 CV (left) and DPV (right) of PBTZT-stat-BDTT-8 in different solvents and

electrolytes.
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2. Device Optimisation
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Fig. S2 Cathode selection experiment.

D to Aratio = 1:2 with PCg;BM

. : PCE:6.72%
Annealing at 70°C for 10 min Jso: 12.5 mA cm-2
8 Voc: 0.816V
g " FF: 0.661
>
o | [
g ° |
T .
£
T =—1000rpm
c 4 b
) —8-1500rpm
& 3
- 5 2000rpm
c
Q
© 1
)
[
g 0
o 0 10 20 30 40 50 60 70 80 90 100

Concentration (mg ml-')

1000 rpm with 70 mg ml-! concentration was optimum

+ 80 mg ml' seemed to be blocked by the filter

Fig. S3 Film thickness optimisation.
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D to Aratio = 1:2 with PCg,BM
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Fig. S4 Optimisation using PCs;BM and mix-PCBM.
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Fig. S5 Donor to acceptor ratio optimisation.
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Power Conversion Efficiency (%)
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Fig. S6 Spin-coating time split test.
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Fig. S7 Annealing temperature and time optimisation.
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Power Conversion Efficiency (%)
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Fig. S8 Donor to acceptor ratio optimisation for the inverted architecture with mix-

PCBM.
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Fig. S9 PCEs of PBTZT-stat-BDTT-8-based solar cells with different types

solvents.
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Fig. S10 Schematic drawing for vertical separation in the blend
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3. Heterojunction Blend Stability
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Fig. S11 AFM images and roughness before and after thermally ageing at 200 °C for
2 hours 1n air (60% relative humidity).

Table S1. SCLC hole and electron mobility measurements of PBTZT-stat-BDTT-8

mixed with different PCBM.

Type Active Layer Mobility, g (cm? V' s™)
PBTZT-stat-BDTT-8:PC,,BM 43x10°
Hole mobility PBTZT-stat-BDTT-8:PCg;BM 8.0x 10°
PBTZT-stat-BDTT-8:mix-PCBM 1.0x10™
PBTZT-stat-BDTT-8:PC,,BM 1.0x 10
Electron mobility PBTZT-stat-BDTT-8:PCg;BM 1.2x10°
PBTZT-stat-BDTT-8:mix-PCBM 41x10*
Hole mobility after PBTZT-stat-BDTT-8:PC,,BM 4.7 X 10::
ageing PBTZT-stat-BDTT-8:PCg;BM 1.9x10 -

PBTZT-stat-BDTT-8:mix-PCBM 3.2x10
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Fig. S12 Fitting chart of the hole-only devices (The black line is for the PC;BM-

mixed blend, the blue line is for the PCs;BM-mixed blend, and the green line is for
the mix-PCBM-blend. The dotted lines are the fitting curves)
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Fig. S13 Fitting chart of the electron-only devices (The black line is for the PC7BM-

mixed blend, the blue line is for the PCs;BM-mixed blend, and the green line is for
the mix-PCBM-blend. The dotted lines are the fitting curves)
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Fig. S14 Fitting chart of the hole-only devices after ageing (The black line is for the
PC7BM-mixed blend, the blue line is for the PCs;BM-mixed blend, and the green
line is for the mix-PCBM-blend. The dotted lines are the fitting curves)

18 0.9
Voe (V
16 | oc (V) 08
! ST Vo T e i
" N A
14 T a—Tw e 0.7
12 P 0.6
M oo . FF
™ ° ° 0 o
| @ ;e s 05
-2 ‘ﬂ-\:\l‘\-\-z °« * .
g Jsc(mAcm?) e 0.4
LA MM‘“"M
LR s
6 S 0.3
4 0.2
2 0.1
0 0
Day 1 (24h Day 2 (48h Day 3 (72h)
y y y

Fig. S15 Stability of unencapsulated PBTZT-stat-BDTT-8:mix-PCBM OSCs under
constant illumination of 1 sun in humid air (40 °C, 50% relative humidity) for Jsc
(black dot), Voc (red triangle), and FF (red circle).
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