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DESIGN OF A MODULAR DEPLOYABLE REFLECTOR ANTENNA FOR CUBESAT
APPLICATIONS

Abstract

The growing demand for high-gain communication and Earth observation capabilities in small satel-
lite missions has driven the need for compact, lightweight antenna solutions compatible with CubeSat
form factors. This paper presents the design of a deployable reflector antenna developed to address the
constraints of CubeSat platforms while offering adaptability across multiple frequency bands and mission
profiles.

The antenna architecture is designed for seamless integration with standard CubeSat structures, main-
taining compatibility with common deployer interfaces and launch volume constraints. The deployable
mechanism enables the reflector surface to transition from a compact stowed configuration to its opera-
tional geometry on-orbit, with the deployment sequence designed to minimize shock loading and ensure
surface accuracy upon full deployment. Structural and thermal analysis and verification efforts focused
on achieving the required surface error tolerance to maintain acceptable RF performance across the target
operational bands.

A key design feature is the modular feed assembly, which allows the antenna to be reconfigured for
operation across different frequency bands, including S-, X-, and Ka-band, by replacing the feed element
without modifying the primary reflector structure. This modularity significantly reduces non-recurring
engineering costs for mission operators targeting different link budgets or regulatory allocations and
positions the system as a versatile platform adaptable to communication, remote sensing, and scientific
payloads.

Scalability was addressed through a parametric design approach, allowing the reflector aperture to be
scaled across a range of CubeSat form factors from 6U to 16U, achieving aperture diameters between 0.3 m
and 0.8 m and antenna gains of 28 to 40 dBi at X-band, enabling progressively higher data rates and
narrower beamwidths suited to both broadband communication and high-resolution Earth observation
missions, without fundamental changes to the underlying deployment concept or structural topology.
Reliability was evaluated through analysis of deployment mechanism failure modes, with redundancy
incorporated at the critical actuation stages to ensure mission success probability consistent with small
satellite program requirements.

This work demonstrates that deployable, high-gain reflector antennas can be practically realized for
CubeSat missions without compromising on adaptability or reliability, contributing to the broader goal
of enabling capable, cost-effective small satellite systems for commercial and institutional operators.



