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Protected, Back-llluminated Silicon As Photocathodes or Photoanodes for Water
Splitting Tandem Stacks

Silicon is a promising contender in the race for low-bandgap absorbers for use in a
solar driven monolithic water splitting cell (PEC). However, given its role as the
low-bandgap material the silicon must be situated behind the corresponding
high-bandgap material and as such, it will be exposed to (red) light from the dry
back-side — not from the wet front side, where the electrochemistry takes place.*?
Depending on the configuration of the selective contacts (junctions) this may lead to
compromises between high absorption and low recombination.>® We discuss the
tradeoffs and compare modeling results to measurements. Regardless of configuration,
the wet surface of the silicon is prone to passivation or corrosion and must therefore
be carefully protected in service in order to remain active. TiO, has been found as an
effective protection layer for both photoanodes and photocathodes in acid electrolyte *
and NiCoO, for photoanodes in alkaline electrolyte. * This is discussed in the context
of general considerations for photoelectrode protection and state-of-the-art
performance. °



a p-Si b. p-Si
(unthinned) (thinned)
NiCo0,/Co
p*-Si (B-doped)
4 K ‘

& Iﬁ p* layer n* layer

S % Al layer TiO,/Ti layer
Quartz cover Pt particles

Figure. Back illuminated photoanode (left) and photocathode (right) (adapted from references
2and ®)
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