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Abstract
In this overview, the development of photoelecteroital energy conversion devices is presented, asimhg
development routes, the role of interfaces andagestructural aspects. Photoelectrochemical eneogyersion
devices are predominantly based on the principlescfifying junction formation between redox eletytes and
semiconductors, introduced by Gerischer [1]. Theyeefficient (planar) systems have been introdubgdthe
Heller group at Bell Laboratories using 1ll-V semicluctors [2-4]. High efficiencies and stability evk achieved
by selective, mostlyn-situ, surface modification. Interfacial oxidic lage formed during (photo)electrochemical
processing, have been employed as stabilizerdfirgsun long-term stability at high current detiss [5]. Whereas
these first half cells operated in the photovoltaimde, InP has also been used as a photoeleciydicaiahydrogen
evolving system where the photocathode was madesurface functionalization with interfacial layersda
electrocatalysts [6]. Subsequently, efficient teynehalcopyrite solar cells have been developed]7They, too,
were stabilized byin-situ prepared interfacial films. The next developmetgpswas the inception of the dye
sensitization cell which operates is an excitoratass cell [9], representing the first efficient rmdopographic
system. Besides the use of PV tandem structurepHotoelectrocatalysis [10], cells were developaded on
current oscillations on Si electrodes where a narmgs thick oxide layer was formed [11]. Metal ¢éledeposition
into the nanopores forms rectifying Schottky-typadtions which resulted in efficient photovoltaiells, coined
nanoemitter solar cells [12]. Early applicationspi®tocathode using p-Si showed reduced efficiahay to the
comparably low contact potential difference [13kcBntly, this limitation has been overcome by idtrng a
novel electrode architecture [14]. Interestinghg tarly InP photocathode cell introduced by Hedkeal. has found
renewed interest as a nanotopographic system fid]also, as a buried junction thin film epitaxsaucture [16]
thereby demonstrating the legacy of experimentshiag from the late 1970-ies into today’s work k¢ tJoint
Center for Artificial Photosynthesis where micraadananowire structures are explored for scalablar soel
generating prototypes.
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