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NMR spectra

Figure S1. 1H NMR (CDCl3, 300 MHz) spectrum of BPA-T-A.
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Figure S2. 13C NMR (CDCl3, 75 MHz) spectrum of BPA-T-A.
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Figure S3. 1H NMR (CDCl3, 300 MHz) spectrum of BPA-BT-A.
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Figure S4. 13C NMR (CDCl3, 75 MHz) spectrum of BPA-BT-A.
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Figure S5. 1H NMR (CDCl3, 300 MHz) spectrum of BPA-T-DCV.
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Figure S6. 13C NMR (CDCl3, 75 MHz) spectrum of BPA-T-DCV.
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Figure S7. 1H NMR (CDCl3, 300 MHz) spectrum of BPA-BT-DCV.
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Figure S8. 13C NMR (CDCl3, 75 MHz) spectrum of BPA-BT-DCV.
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HRMS Spectra

Figure S9. HRMS (FAB+) of BPA-T-A. Calculated for C35H25NOS 507.1651, found 507.1662.
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Figure S10. HRMS (EI) of BPA-BT-A. Calculated for C39H27NOS2 589.1529, found 589.1529.
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Figure S11. HRMS (FAB+) of BPA-T-DCV. Calculated for C38H25N3S 555.1764, found 555.1765.
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Figure S12. HRMS (EI) of BPA-BT-DCV. Calculated for C42H27N3S2 637.1641, found 637.1639.
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Photoelectron spectroscopy in air

Figure S13. Photoelectron Spectroscopy in Air (PESA) spectrum of BPA-T-DCV on a spun-cast thin 
film.



Figure S14. Photoelectron Spectroscopy in Air (PESA) spectrum of BPA-BT-DCV on a spun-cast thin 
film.

DFT calculations
Figure S15. DFT optimized geometries.

BPA-T-DCV BPA-BT-DCV

Figure S16. TD-DFT simulated spectra.
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Table S1. Contribution of optical transitions obtained from TD-DFT calculations at B3LYP/311G(d) 
level.

Compound λmaxABS Major contribution Minor contribution 

BPA-T-DCV 
 
 
 
 

BPA-BT-DCV 
 

569 
382 
351 
338 

 
659 
465 
392 
364 

HOMO->LUMO 
HOMO-1->L(72%) 
HOMO->LUMO+1 
HOMO->L+2(55%) 

 
HOMO->LUMO 

HOMO-1->L(77%) 
HOMO->L+1(71%) 

HOMO->L+2 

- 
HOMO->L+1(28%) 

- 
H-1->L+1(9%), H-3->L(36%) 

 
- 

HOMO->L+1(23%) 
H-1->L(15%), H-3->L(14%) 

- 
 

Device characterization

Figure S18. J-V (left) and EQE (right) curves of planar-heterojunction OSCs fabricated with BPA-T-DCV 
using two donor thicknesses, 6 nm (red) and 10 nm (blue), and the same device architecture as in the 
manuscript. They were recorded in the dark (dashed lines) and under AM 1.5 illumination at 100 
mW.cm-2 (full lines).
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Figure S18. J-V (left) and EQE (right) curves of planar-heterojunction OSCs fabricated with BPA-BT-DCV 
using two donor thicknesses, 6 nm (red) and 10 nm (blue), and the same device architecture as in the 
manuscript. They were recorded in the dark (dashed lines) and under AM 1.5 illumination at 100 
mW.cm-2 (full lines).

-1.0 -0.8 -0.6 -0.4 -0.2 0.0 0.2 0.4 0.6 0.8 1.0 1.2

-5

0

5

10
 6 nm
 10 nm

C
ur

re
nt

 d
en

si
ty

 (m
A

 c
m

-2
)

Voltage (V)
400 600 800

0.0

0.1

0.2

0.3

0.4

 6 nm
 10 nm

E
Q

E

Wavelength (nm)

Table S2. Organic solar cell device parameters of BPA-T-DCV and BPA-BT-DCV using two different 
donor thicknesses and the same device architecture as in the manuscript.

Molecule D thickness (nm) Jsc (mA cm-2) Voc (V) FF (%) PCE (%)

6 nm 4.0 0.98 75 2.95
BPA-T-DCV

10 nm 4.3 0.98 71 2.98
6 nm 4.9 0.94 73 3.34

BPA-BT-DCV
10 nm 4.9 0.94 71 3.25


