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Figure S1 Schematic diagram depicting the various defect states in ZnO. Zinc interstitials (Z;) are 0.22 eV
below the CB while oxygen vacancies (Vo) are 0.8-1.0 eV below the CB and zinc vacancies (Vy,) are 1.0

eV below the CB and above the VB, for a typical band gap of 3.3 eV. ¢
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Figure S2 (a) Transmission spectra and (b) UV-vis absorption measurements of solution-processed ZnO and

SF¢ plasma treated (F-ZnO) ~40 nm thick films.
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Figure S3 Wide scan XPS spectra of ZnO films (a) before and (b) after SF¢ plasma surface treatment.
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Figure S4 XPS S2p core level peaks of the SF; treated ZnO film.
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Figure S5 (a) The crystal structure of the O-terminated ZnO (0002) surface. Grey spheres represent zinc
(Zn) atoms and red spheres represent oxygen (O) atoms. (b) The same crystal structure with a fluorine (F)

atom substituting an O atom.
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Figure S6 (a) The crystal structure of the fully fluorinated ZnO surface with two H atoms bonded to nearest
F atom., and (b) Partial density of states corresponding to the hydrogen atoms adsorbed on the surface. The

x-axis is shifted with reference to the Fermi level, Er = 0 eV (right panel).
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Figure S7 (a) UV-vis absorption spectra and (b) XRD patterns of 150 nm thick P3HT:PC;;BM films

deposited on ZnO films without and with SF¢plasma surface treatment.

Figure S8 2D AFM surface topographies (10x10 pum) of P3HT:PC;;BM films with a thickness of 150 nm

(similar to that used in the devices) deposited on ZnO films (a) without and (b) with SF¢ plasma surface

treatment.
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Figure S9 UV-vis absorption spectra of ~30 nm P3HT:PC7;BM films deposited on ZnO films without and

with SF¢ plasma surface treatment.
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Figure S10 2D AFM surface topographies (10x10 um) of thin P3HT:PC;,BM films with a thickness of ~30

nm deposited on ZnO films (a) without and (b) with SF¢ plasma surface treatment.
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Figure S11 Contact angle measurements of a drop of deionized water and of a P3HT:PC7;BM blend taken

on (a) untreated ZnO and (b) SF¢ surface treated ZnO films.
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Figure S12 Steady-state PL spectra of P3HT:PC;BM blend (150 nm) on different ZnO layers.
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