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Fig. S1 Scanning Electron Microscopy (SEM) images of SnO2: Mo and SnO2: W 
samples with a variation of doping concentrations: (a) 2 wt.% (b) 4 wt.% (c) 6 wt.% 
and (d) 8 wt.% Mo, (e) 4 wt.% (f) 6 wt.% (g) 8 wt.% and (h) 10 wt.% W. SEM images 
are 5.8 (x) × 4.7 (y) μm2.
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Fig. S2 AFM images of SnO2: W samples synthesized at 600 °C with various doping 
concentrations: (a) 4 wt.% (b) 6 wt.% (c) 8 wt.% and (d) 10 wt.%. 
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Fig. S3 SEM images of the SnO2: Mo and SnO2: W samples synthesized at various 
annealing temperatures: (a) & (d) 550, (b) & (e) 600, and (c) & (f) 650 °C. SEM images 
are 5.8 (x) × 4.7 (y) μm2. 
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Fig. S4 AFM side-views of SnO2: W samples synthesized at various annealing 
temperatures: (a) - (d) 550 (b) - (e) 600 and (c) - (f) 650 °C.
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Fig. S5 SEM images of pristine SnO2 samples synthesized at various annealing 
temperatures: (a) 550 (b) 600 and (c) 650 °C. SEM images are (a) - (c) 2.2 (x) × 1.8 (y) 
μm2 and (a-1) - (c-1) 5.8 (x) × 4.7 (y) μm2. (d) Average grain size of the pristine SnO2 
thin films. (e) Square Resistance of the pristine SnO2 thin films.
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Fig. S6 Cross sectional SEM images of the SnO2: Mo and SnO2: W samples synthesized 
at 600 °C with various doping concentrations: (a) 2 wt.% (b) 4 wt.% (c) 6 wt.% and (d) 
8 wt.% Mo, (e) 4 wt.% (f) 6 wt.% (g) 8 wt.% and (h) 10 wt.% W.
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Fig. S7 Cross sectional SEM images of SnO2: Mo and SnO2: W samples synthesized at 
various annealing temperatures: (a) & (d) 550, (b) & (e) 600, and (c) & (f) 650 °C. 
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Fig. S8 (a) Visible transmittance spectra and (b) average transmittance over a 
wavelength range between 300 and 1100 nm of un-doped SnO2 thin films annealed at 
various temperatures between 550 and 650 °C. (c) Near infrared (NIR) transmittance 
spectra over a wavelength range between 1000 and 2500 nm of un-doped SnO2 samples 
annealed at various temperatures between 550 and 650 °C. (d) The corresponding 
average transmittance of un-doped SnO2 thin films.
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Fig. S9 AFM images of SnO2: Mo: W samples synthesized at 600°C by varying the W 
doping concentrations with a fixed Mo concentration of 2 wt.%: (a) 1 wt.% (b) 2 wt.% 
and (c) 3 wt.% W. (d) - (f) Cross sectional SEM images of the co-doped SnO2 samples.


