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Table S1 Frequency assignment for Micro-Raman data

Wavenumber

(em™) Remarks Assignment Modes
285 Bending vibration of V=0, bond (d;) d(V=0)b Bog
305 Bending vibration of V-O bond (d,) d3(V-0O)b Ag
406 Bending vibration of V=0 bond (d;) d(V=0)b Ag
Bending vibration of V-O-V bond (d,)
related to the deformation involving B,
483 displacement of the bridging oxygen atom 8(V-0-V)b ¢
along the z-direction
525 Stretching vibration of V-O bond (d,) v(V-O)s Ag
Asymmetric bond stretching of V-O-V B,
701 bridging bond (d; ) v(V-0-V)s - Pl
Stretching of vanadium atoms connected to
996 oxygen atoms V=0 bond (d;) (terminal v(V=0)s Ag

oxygen)
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(a) V,05/Glass (b) V,05/Cu (c) V,0./Al

(d) V,05/FTO (e) V,04/ITO

Fig. S1. SEM micrographs of V,0s thin films deposited on (a) Glass (b) Cu (c) Al (d) ITO

and (e) FTO substrates
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Fig. S2. AFM topographs of V,0s thin films deposited on Cu and Al substrates
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Fig. S3. Guassian resolved PL spectra for V,0s thin films coated on different substrates
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Fig. S4. Cycle stability of V,0s thin film coated on ITO substrate at scan rate of 100 mV/s
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