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Silicon Based Devices for Hydrogen Production
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Constraint: Photovoltaic made from non-toxic and earth abundant materials (Si absorber)

Challenge: Provide the voltage to break water molecules i.e. Voc > 2 V; Vmp > 1.8V

Thin-film silicon triple-junction solar cell

c-Si HJT (hetero-junction technology)

* High quality n-type crystalline
silicon (float zone) \
« Wafer texturing

« Control of surface morphology of LPCVD zinc
oxide —2>light-trapping via diffuse scattering.

* aSi/aSi/ucSi p-i-n junctions by PECVD

» Electronic transport through SiOx reflectors
by PECVD via dendritic silicon filaments.

» HF cleaning Bt

» Surface passivation with a-Si

p-aSi

+ Back metallization by PVD L deposited by PECVD 2!
» All processes @ typ. <200°C R * TCO deposition by PVD TCO Back
o * Front and back metallization

» All processes @ typ. <200°C  n-asi

Motivation for 3 HJT cells In series
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Wired and photocathode applications Small ¢-Si HJT cells under concentratlon
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