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Figure S1. The typical photo-CELIV curves based on device using ZnO and ZnO+Au@CNTs 
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Figure S2. SEM cross-section image of Au@CNTs-doped ZnO on ITO substrate.

we calculated the IQE spectra of devices based on sol-gel ZnO and Au@CNTs+ZnO 

nanocomposite layer. The IQE determination follow such procedures which is also an often-used 

methodology in reported works:[1-3] we firstly measured the reflectance (R) spectra of real devices 

configuring ITO/ZnO(or ZnO+Au@CNTs with different weight ratio)/PTB7-

Th:PC71BM/MoO3/Ag(100 nm). Total absorption (A) is derived by 1-R-T in which T is assumed 

to be zero considering the thick Ag electrode. Then we calculated IQE spectra by EQE/(1-R-T).

Figure S3. The reflection spectra (a), total absorption spectra (b) and IQE spectra (c) of ZnO and 

ZnO+Au@CNTs composite layer-based devices; (d) The transmission spectra of ZnO and 

ZnO+Au@CNTs film.
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Figure S4. AFM height images of ZnO film with 0.5 wt% Au@CNTs (randomly selected area 

from different individual sample); TEM images of Au@CNTs composite structure.
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