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Fig. S1 Photoluminescence spectra of pristine CIS and Ru doped CIS thin films.
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Fig. S2 The dependence of (a) resistivity, (b) conductivity, (c) carrier concentration, (d) Hall

mobility of pristine and Ru-doped CIS thin films
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Fig S3. (i) XRD pattern, (ii) Hall measurements of undoped, 6 wt% and 8 wt% Ru doped CulnS;
thin films, (iii) guide to the eye illustration of carrier movement across the grains of (2, 4, 6 and 8
wt %) Ru doped CulnS; film.



Fig. S4 The contact angle of water and schematic representation of water droplet on the surface
of (a & c) pristine, and (b &d) 6 wt % of Ru-doped CIS thin film



