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1. AFM images of the glass substrates
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Figure S1. (a) AFM image of the bare borosilicate glass and (b) of the bare soda-lime glass.

2. Determination of the optimal Ga:0s thickness for the heterojunctions

An initial screening phase showed that the optimal thickness of Ga:0:s is in the range of 15
nm. For this screening phase, we have used a thickness gradient of Ga:0s, from ~2 nm to ~37
nm, over a length of 7.5 cm, on ITO-coated glass. To achieve the gradient, the USP nozzle scan
pattern had to be modified compared to the one for the samples with the uniform thickness,
which can result to slightly different film properties, but the performance trends were
assumed to hold. The gradient was coated with 200 nm of sputtered Cu20 and Au contacts
(dots of ~2 mm in diameter) were deposited through a shadow mask. The cells were measured
under solar simulator with an automatized set-up. Figure S2 plots the best cell V. as a function
of the thickness of Ga20s. From this initial screening, the thickness of the Ga:0s was selected
at 15 nm, which corresponds to the maximum Veoc.
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Figure S2. Initial screening of the effect of Ga2Os thickness on the open circuit voltage,

realized for samples with a Ga:0s thickness gradient. From this screening, the thickness of

Ga20s was selected at 15 nm.

3. J-V curve of heterojunction with inserted NiO layer between Cuz:0 and Au
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Figure S3. Dark j-V curve of heterojunction with inserted NiO layer between Cu20 and Au,
showing similar ideality factor to junctions without the NiO layer.

4. J-V curves of heterojunctions with reduced Cu:0 thickness
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Figure S4. Dark j-V curves for heterojunctions with reduced Cu20(100) and Cu20(50)
thickness, showing larger ideality factor and smaller parallel resistance.



