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/ Background & Objective \ R o=y - . . I I e
e Patch antenna embedded within a sandwich structure of | o ¥ “-- R \“u | / CASE 2: CubeSats \ ‘
carbon fiber and polyethylene fiber composites = . | .

e Multifunctional structures canreduce the subsystems | - = ~
volume by 80%, mass by 90%, and assembly labor by 50% | |

e Low-profile antennas reduce risk of MMOD damage
e Composite materials reduce weight
e Case studies for a single antenna

' Qesigned and simulated in HFSS

e S-band (2.45 GHz) amateur radio space-to-ground
communications for tracking, telemetry and command

e Simulations show bandwidth of 15 MHz, gain of 7.6 dB,
half-power beamwidth of 80°, return loss of -40 dB

e Embedded antennas are beneficial to miniaturized
. \spacecraft that have limited available space /
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; * . B T 4 CASE 3: Nanosatellite Constellation e
iy / CASE 1: Radar Mapping Spacecraft \ T i | eKa-band (23 GHz) space-to-space communications for |
. R ' . | tracking, telemetry and command

e Simulations show bandwidth of 390 MHz, gain of 7.5 dB,
half-power beamwidth of 60°, return loss of -35 dB

e Higher frequencies allow for smaller antennas, more
\elements In a limited space and higher data throughpty

| o S-band (2.25 GHz) space-to-ground communications
for tracking, telemetry and command

e Simulations show bandwidth of 15 MHz, gain of 7.25 dB,
half-power beamwidth of 76°, return loss of -33.8 dB

e Traditionally larger spacecraft can support bigger
Cperture sizes for higher volumes of imaging data
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CONCLUSION

— ,;,«;'Zﬁﬁ'é’ailgjective of this project'is‘to déVélOp a versatile component for spacecraft that performs multiple functions
/ ~ whilereducing overhead costs for integrating components. This project presented a preliminary single-element
- patch design for potential use cases in different levels of spacecraft complexity and size. Simulation results

?WP1-20 show promise that this cost-saving and versatile technology could be feasible for future satellite programs.
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