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Abstract

Nanowire (NW) solar cells are an innovative and
promising way to further reduce the cost of photovoltaic
electricity for terrestrial applications, due to their effi-
cient light absorption and significant cost reduction. I
will present an overview of the state-of-the-art and fu-
ture development of NW solar cell technology, where we
focus on InP and GaAs-based single and multijunction
solar cell approaches.

1. Introduction

Deployment of 111-V based solar cells for one sun appli-
cations has been hindered due to the high costs associated to
their industrialization in comparison to Si-based photovolta-
ics technology. On the contrary, I11-V nanowire (NW) solar
cells have the potential to reduce the cost of photovoltaic
(PV) electricity by means of reduced material consumption,
production cost and relatively high efficiencies [1,2].

Material consumption can be reduced because of effi-
cient light absorption in sub-200-nm-diameter I11-V based
NW arrays due to resonant light trapping. This enables typ-
ical NWs length of about 2 um to absorb all incoming light
with energy above the band gap [3]. Regarding cost produc-
tion, Lund University and Sol Voltaics AB are developing a
continuous growth system based on vapor-liquid—solid
(VLS) growth called Aerotaxy, that employs no substrate
and yields very high growth rates in comparison to MOVPE
standard NW growth [4].

Fig. 1 (A) 0° and 30° (inset) tilt scanning electron microscopy
(SEM) images of as-grown 180 nm diameter InP NWSs in an array
with 470 nm pitch. (B) Cross-sectional SEM image of processed
InP NWs; the superimposed schematics illustrate the silicon oxide
(SiOx, blue), transparent conducting oxide (TCO, red) and the
p-i-n doping layers in the NW [5].

On the other hand, reported NW-based solar cell effi-
ciencies have been increasing in recent years, outperforming
several other next-generation PV architectures. In 2013

Lund University reported an InP NW solar cell array with a
conversion efficiency of 13.8% at one sun (see SEM images
of that device in Fig.1) [5]. Two years later, Sol Voltaics in
collaboration with Lund University reported a new world
record efficiency; an efficiency of 15.3% obtained with a
GaAs-based NW solar cell array (see a picture of the solar
cell in Fig.2) [6]. In both cases, NWs only covered around
13% of the cell area.

Fig. 2 Picture of a GaAs NW-based solar cell. The outline and
busbar of one of the cells have been marked for clarity [6].

Still, there are new challenges and ways to further in-
crease the efficiency of NW-based photovoltaic devices. In
this work, an overview of NW solar cell development at
Lund University will be presented, with special attention to
the new challenges that are being faced. In particular, topics
such as nano-imprint lithography, shell material assessment
for passivation of GaAs NWs, GaAsP NW growth and dop-
ing using Aerotaxy and current development of GalnP/InP
dual junction solar cell will be addressed.
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