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1. NMR spectra
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Figure S1. *H NMR spectrum of Cy6Pphth.
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Figure S2. *H NMR spectrum of Cy6NH..
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Figure S3. *H NMR spectrum of Cy6MRH.
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Figure S4. *H NMR spectrum of Cy6PRH.
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Figure S5. *H NMR spectrum of T2-Cy6MRH.
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Figure S6. *H (top) and $3C (bottom) NMR and MS spectra of T2-Cy6PRH.



Table S1. Photovoltaic properties of T2-Cy6PRH-based OSCs with different thermal
annealing conditions®

Annealing Voe [V] Jgo [mMA cm_z] FF [%] PCE [%]
W/0 1.03 11.04 40 4.60
90°C 1.00 9.83 41 4.00
120°C 1.00 8.81 40 3.57

qnverted device architecture is I1TO/ZnO NPs/PEIE/PTB7-Th:T2-Cy6PRH (1.0:2.0,
chloroform, d = ~100 nm)/MoO/Ag.
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Figure S7. |-V curves of the device based on T2-Cy6PRH and PTB7-Th under different

thermal annealing conditions
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Figure S8. EQE curves of the PTB7-Th:T2-Cy6PRH device (as-cast) together with the

absorption spectra of the neat T2-Cy6PRH and PTB7-Th films.
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Figure S9. EQE curves of the PTB7-Th: T2-Cy6PRH device and the absorption spectra of the

PTB7-Th:T2-Cy6PRH blend films under the as-cast and TA conditions.
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Figure S10. Photocurrent density (Jpn) as a function of the effective voltage (Vesr) for OSCs

based on PTB7-Th:T2-Cy6PRH without and with PCBM third component



Table S2 Photovoltaic properties of OSCs based on the PTB7-Th:PCBM binary film?

Photoactive layer Vo [V] J [mA em”] FF [%] PCE [%]
0.83 12.34 50 5.17
PTBT-ThPCBM - er2 001y (1217 £0.16) (49 = 2) (5.02+0.15)

& Inverted device architecture is ITO/ZnO NPs/PEIE/PTB7-Th:PCBM (1.0:2.0, chloroform, d

= ~100 nm)/MoOx/Ag. The values in parentheses are the average photovoltaic properties
obtained from over 10 devices.
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Figure S11. (a) J-V and (b) EQE curves of the device based on PTB7-Th and PCBM.
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Figure S12. Energy band diagrams of the materials used in ternary cell

10



