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ABSTRACT

An ultra high frequency (UHF) antenna and an active antenna are designed for CubeSat
satellite communications. The UHF antenna is designed to provide omnidirectional
communication through a dual quarter-wave monopole antenna. The active antenna will be an
experimental mission placed upon the CubeSat to demonstrate high-frequency communication
for future missions. The type of active antenna being explored is known as a grid oscillator.
Similar active antennas have the potential to provide future CubeSat missions with power and
space-efficient communication.

INTRODUCTION—UHF ANTENNAS

CubeSat communication occurs at UHF amateur frequencies because of the readily
available worldwide coverage and infrastructure. This provides a reliable method of
communication between CubeSats and ground stations, and allows students to focus on other
aspects of the CubeSat project. The University of Hawaii CubeSat antenna was designed for
436.5 MHz, which is within the 70-cm amateur frequency band. We are currently in the process
of applying for a FCC experimental license for this frequency.

A system of magnets and hysteresis rods will be used to passively orient the active
antenna towards the earth. However, this will not provide reliable attitude control. Thus, a low
gain, nearly isotropic antenna is being designed to provide communication regardiess of
orientation. Software will be used to handle small nulls in the radiation pattern.

A dual quarter-wave monopole antenna was selected for use onboard the University of
Hawaii CubeSat for its simplicity. It is hoped that by placing two monopoles on perpendicular
faces of the cube, a nearly isotropic radiation pattern will be obtained. Monopoles were selected,
as they require fewer deployable wires than dipole anténnas, while providing roughly the same
coverage.

UHF ANTENNA DESIGN & FABRICTION

Several simulations were done using EZNEC, an antenna-modeling program. The dual
quarter-wave monopole antenna was modeled mounted on the CubeSat as shown in Figure 1.
The aluminum walls of the CubeSat served as an imperfect, yet adequate ground plane for the
antennas. This setup was found to have a rather omnidirectional radiation pattern, as shown in
Figure 2.
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Figure 1: Two quarter-wave monopoles Figure 2: The radiation pattern of two
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The antenna was constructed using measuring tape, because its elasticity will allow for
5y deployment after launch. Since the entire CubeSat must fit within a 10 c¢m cube, a bit of
aistic line will be used to secure the antennas around the CubeSat. Then, during deployment, a
wer resistor will melt the line, so that the quarter-wave monopole springs away from the
beSat and into its operational position. Approximately 7 inches of 2 inch stainless steel

uring tape were used in the construction of the quarter-wave monopole. The tape was
med to tune the antenna to 436.55 MHz. The measuring tape was rounded at its ends to
vent charge buildup in the vacuum of space [1].

After several iterations, the final mounting structure for the antennas was constructed as
pwn in Figures 3 and 4. The antennas were recessed behind the cube wall to reduce the stress
ced on the SMA-antenna connection when the antennas are wrapped around the CubeSat for
nch. The SMA connectors were bolted into aluminum pieces that are also bolted into the
beSat wall. The antennas were soldered to the SMA inner conductor, and passed through the
be wall. Epoxy was used to fill in the gap between the antennas and the aluminum pieces to
vent the antennas from shorting to the ground plane.

Figure 3: Two quarter-wave monopoles Figure 4: The mounting structures
were mounted on perpendicular faces. designed to provide a solid ground

connection.
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