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Figure S1 Absorption spectra of TQ1, PCE10, and PNDI-T10 neat films. 
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Figure S2 Low (a) and high (b) energy parts of UPS spectra for neat TQ1 and PCE10 

films under -10 V bias. The HOMO energy levels are calculated based on the 

equation: 𝐸𝐻𝑂𝑀𝑂 = ℎ𝑣 − (𝐸𝑐𝑢𝑡𝑜𝑓𝑓 − 𝐸𝑜𝑛𝑠𝑒𝑡), in which 𝐸𝑐𝑢𝑡𝑜𝑓𝑓  and 𝐸𝑜𝑛𝑠𝑒𝑡 can be 

found in the high and low energy parts of UPS spectra, respectively. The calculated 

values of HOMO energy are 4.81 and 4.54 eV for TQ1 without and with thermal 

annealing, respectively, suggesting that thermal annealing induced an up-shifted 

HOMO level. For PCE10 films, the values of HOMO energy are 5.03 and 4.99 eV for 

the pristine and annealed films, respectively, which indicates that the energy level of 

PCE10 is rather robust upon thermal annealing compared to its TQ1 counterparts. 

 

 

 

 

 

 



 

Figure S3 Contact angle of TQ1, PCE10, and PNDI-T10 neat films. 

 

 

 

 

 

Figure S4. 5μm×5μm AFM height (a-f) and phase (a’-f’) images of 

TQ1/PCE10/PNDI-T10 blend films without and with thermal annealing for different 

blend ratio: (a-b) 2/0/1, (c-d) 1/1/1, and (e-f) 0/2/1. The root-mean-square roughness 

(RMS) values are calculated to be 0.638/0.612, 0.671/0.716, and 1.02/1.10 nm for 

2/0/1, 1/1/1, and 0/2/1 pristine/annealed films, respectively. 
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Figure S5 Coherence length and d-spacing of (100) (a-b) and (010) (c-d) peaks 

corresponding to 1D profiles in fig. 5g. 

 

 

 

 

 

 



 

Figure S6 GIWAXS of TQ1, PCE10, and PNDI-T10 neat films. 

 

 

 

Figure S7 (a) hole-only devices and (b) electron-only devices for the all-polymer 

blends with and without thermal annealing. 
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Figure S8 Light intensity dependence of Jsc and Voc based on TQ1/PNDI-T10=2/1 (a, 

c) and PCE10/PNDI-T10=2/1 (b, d) devices. 
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