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The influence of surface roughness
In the derivation of our model we assume no surface roughness dependence on layer thickness . However, quantities such as the area density of surface states scale with inverse proportion to the effective surface area. To check this dependence, we characterized the surfaces by atomic force microscopy (AFM) (see  Figure S1). The results revealed that for ZnO, the effective surface area slightly did depend on layer thickness, however only by less than 4 % for TiO2 and by less than 6 % for ZnO (supplementary  Figure S1), which is somewhat lower than the fitting uncertainies in Figure 5. Furthermore, surface roughness also has an impact on the transmission coefficients of the interface between air and the MOx. Roughness on subwavelength scale is known to have an antireflective effect.1 However, the relatively low surface roughness encountered on the fabricated samples is expected to reduce the surface reflectance only by 5%, which is insignificant compared to other uncertainties in our model.
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Figure S1: MOx surface morphology imaged by AFM. (a) Roughness and surface area difference for different thicknesses of both TiO2 and ZnO materials deposited by ALD on Si wafers. (b-e) AFM images of TiO2 layer thicknesses 25, 40, 58, 90 nm, respectively. (f-i) Images of ZnO layer thicknesses 50, 75, 100, 116 nm respectively.
Derivation of Equation 11 and aborptance computations
For an incident wave propagating in the positive z-direction = with wavelength  (in vacuum/air), and amplitude  we get the following infinite sum of roundtrips that contribute to the totally reflected wave.

where we have exploited a mathematical identity for infinite series, and where  is the phase factor picked up from traversal of the MOx layer. Likewise, we get for the totally transmitted wave that travel into the bulk of the Si.

The total transmittance and reflectance are then given by 
and 
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Figure S2: Computed absorptance as a function of MOx layer thickness as  for TiO2/Si and Zn/Si heterojunctions for the wavelengths 365, 300 and 275 nm.  In the computations, the measured Fresnel coefficients  were used to obtain  and  by using Equation 10 and Equation 11.
The experimental set-up
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Figure S3: Experimental set-up for photo-induced switching. Abbreviations L-UV LED lamp, S-sample, G-goniometer stage, C-camera, M-Mask (a) Wet exposure allows water droplet to be simultaneously measured with UV light exposure. The water droplet is pipetted out and UV light is exposed from top as shown in the image. (b) Dry exposure allows UV exposure on plain samples at different exposure times and its effect on the wettability switching is subsequently measured on the goniometer with advancing and receding contact angles. The image shows a sample exposed with UV light, with a mask holder attachment and its measurement made in goniometer. The mask allows for selective area exposure.


Contact angle switching data
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Figure S4: Display of the model fit (line) to Equation 8 on photo-switches (dots) from multiple measurements. The figure shows a selection of thicknesses investigated. The time of the experiments has been converted to doses by multiplying the power with time and dividing with the lamp’s spot size for easier comparison of the efficiency of the photo-induced hydrophilicity. 


Determination of optical bandgaps
[image: ]
[bookmark: _GoBack]Figure S5: Determination of optical bandgaps, I, TiO2 and II, ZnO. The absorption coefficient is given by the extinction coefficient (see Figure 3a) and the illumination wavelength  as . For predominantly crystalline semiconductors with indirect bandgap, such as anatase TiO2, the bandgap is estimated from a plot of  vs the photon energy () as the extrapolation of the linear region to the line representing the background absorption as shown.  This results in an estimate of the optical bandgap for TiO2 of  3.430(9) eV. For TiO2, the method is however prone to error from the choice of the background subtraction line. In the fit, the background line is allowed to have a slope. If a zero slope fit is used, we get  3.39(5) eV. A fair determination with a conservative error estimation is thus  3.43(2) eV for TiO2.  For ZnO, the same procedure is applied, except that here, the linear region of  is extrapolated to the zero absorption point as no background subtraction is required. This yields  3.27(4) eV for ZnO. The error estimation is based on the errors propagated from the linear fits, where the fitting procedure yielding the slopes and axis intersections of the straight lines also yields the errors on slopes and axis intersections.
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