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MORE POWER FOR SMALL SATELLITES:

AN OVERVIEW OF A ONE-SQUARE-METER 100W DEPLOYABLE SOLAR ARRAY

STORABLE IN A 1U FORM FACTOR
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The advent of NewSpace has tremendously accelerated the trend towards the miniaturization of satel-
lites and established nanosatellites as the go-to platform for future scientific and commercial space ap-
plications, from Earth orbit to deep-space. From on-board data processing and artificial intelligence to
electric propulsion and laser communications, many advanced capabilities are associated with significant
power consumptions, beyond what state-of-the-art SmallSat solar arrays can offer.

PowerCube addresses this challenge by proposing a next-generation solar array that achieves unprece-
dented power levels for the class of Nano- and SmallSats. This 1-square-meter, 100-W solar array fits in a
1U volume and is passively deployed by releasing the elastic energy stored during packaging. To generate
such high power levels, PowerCube relies on a high-packaging efficiency deployable structure, to maximize
the deployed area per stowed volume, and on high-efficiency solar cells, to maximize the absorbed power
per unit area.

This paper will offer an overview of the ESA-funded PowerCube project, carried out by Deployables
Cubed GmbH in partnership with German Orbital Systems GmbH, AzurSpace GmbH, and Deggendorf
Institute of Technology. The key technologies enabling this innovative system will be described, including
its origami-inspired architecture, the dual-matrix composite substrate, high-efficiency GaAs solar cells, an
extraction mechanism to initiate the deployment, and a maximum power point tracking circuit to match
the power requirements from the EPS.

An application case of the PowerCube solar array to space solar power will be presented in the
context of PowerSat, a 3U CubeSat developed by the California Polytechnic State University (CalPoly)
and selected for launch on a NASA ElaNa mission in 2023. This in-orbit demonstration mission has the
objective to demonstrate the feasibility of space-based solar power from CubeSats by combining the 100W
solar array with a LED-based optical beacon, visible from Earth.
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