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Fig. S1. HOMO and LUMO surface plots for model compounds of EWC3,1 PCTTQx-m and 

PCTTQx-p. 

Table S1 Calculated HOMO and LUMO energy levels for Model-EWC3, Model -m and Model -p. 

 HOMO(eV) LUMO(eV) Eg(eV) 

Model-EWC3 -4.85 -2.16 2.69 

Model-m -4.86 -2.39 2.47 

Model-p -4.84 -2.35 2.49 
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Molecular geometries of model compounds of EWC3, PCTTQx-m and PCTTQx-p were optimized 

using density functional theory at B3LYP/6-31G(d) level.2 To simplify the calculation, the alkoxy 

groups of phenazine are replaced by methoxy groups and alkyl groups on carbazole are replaced 

by methyl groups. As shown in Fig. S1, Their HOMO orbitals are delocalized along the conjugated 

backbones while their LUMO orbitals are mainly located on the quinoxaline derivates unit. The 

calculated HOMO energy levels for Model-EWC3, Model-m and Model-p are very close, while the 

calculated Eg of Model-m and Model-p are clearly lower than that of Model-EWC3.  

 

 

 

Fig. S2. TGA curves of copolymers with a heating rate of 10 oC min-1 in N2. 
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