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1. Extended Abstract 
 

The trend in increasing complexity and scope of CubeSat missions has driven a need for transmitters that enable greater link 

distances, higher data-rates, and more sophisticated modulation schemes. The Space Network and Deep Space Network 

provide the communication infrastructure necessary to satisfy this trend, however CubeSats currently lack the capabilities to 

utilize this infrastructure, This work focuses on the transmit power and transmit antenna gain to achieve sufficiently high 

effective isotropic radiated power (EIRP) in order to enable CubeSat inclusion in space communication networks 

 

To enable advanced communication capabilities in CubeSats, this work focuses on the two main factors to achieve 

sufficiently high EIRP: transmitter output power and transmit antenna gain. Maximizing transmit power with the fixed DC 

supply from a satellite demands an SSPA that remains highly efficient under high data-rate signals and across multiple stages. 

Solid-state power amplifier (SSPA) design techniques that optimize efficiency for high peak-to-average (PAR) signals, 

particularly those suitable for the Space Network, will be discussed along with design considerations for an efficient multi-

stage SSPA. The importance of SSPA efficiency will also be discussed to show a significant impact of PAE on not only the 

communication system of the satellite but also on the power and thermal subsystems. 

 

Considering the power-limited environment of a CubeSat, work has been done to design a highly-efficient S-band SSPA with 

2 stages using 3.2-W LDMOS devices at 2.3 GHz. Measured results show an SSPA power-added efficiency (PAE) of 67%, 

with 35 dB gain at average power for a 5 dB peak-to-average ratio (PAR) CDMA signal with a bandwidth of 6 MHz. Under 

NASA receiver compatibility testing, the SSPA demonstrates sufficient linearity under high-efficiency operation without the 

use of linearization techniques. 

 

Maximizing antenna gain for CubeSats requires a large degree of innovation to depart from current antenna solutions such as 

tape-measure dipoles and microstrip patches. State-of-the-art CubeSat antennas will be discussed in terms of current 

capabilities, advantages, and disadvantages. One solution will be shown which seeks to achieve a large aperture, small 

stowage volume, and low cost from a collaborative project between the University of Florida and NASA on a deployable 

mesh reflector antenna using shape-memory alloys and a copper-coated polymer mesh 

 

Considering the volume-limited environment of a CubeSat, a compact feed for a high-gain S-band mesh reflector antenna is 

designed. A backfire monofilar helix feed for a deployable 40-cm parabolic reflector features a small radiation blockage, low 

cost, easy integration, and left-handed circular polarization. The feed is designed to be collapsible with the reflector. The 

antenna reflector and feed system achieve a simulated gain of 16 dBi. 

 

The SSPA and antenna feed designed in this work have never before been used in CubeSats, and are together expected to 

improve EIRP to 57 dBm from 33 dBm for traditionally designed CubeSats transmitters. This enables a closed link to 

communication satellites in geostationary orbit with enough margin to increase data rate from 1 kbps to 303 kbps. The 

presented design is expected to demonstrate unprecedented communication capabilities for CubeSats and is paving the way 

for the next generation in satellite communication systems.  
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