FEATURE ARTIGLE

New Developments in Antennas for Small Satellite Terminals

By Vladimir Stoiljkovic and Martin Shelley * Cobham Technical Services, UK

Public safety and emergency agencies are increasingly reliant
on satellite communications (satcom) to provide constant access
to voice, data, images and video, when terrestrial communication
network services are not available. An ability to deploy small sat-
com terminals is now seen as an essential operational requirement
to provide a reliable emergency communication network. In case
of marine applications, compact terminals are required for easy
mounting on small boats for a range of applications.

In order to offer a truly global reach, broadband terminals that
can be readily transported on-board commercial aircraft without
the need for special transportation arrangements are also required.
This puts stringent constraints on the terminal size and weight.
Furthermore, terminals should be easy to deploy and must have
low power consumption.

Reflector Antennas: The Traditional Choice for Portable VSATS

(Very Small Aperture Terminals)

When designing a portable satcom terminal, the antenna size
is very important since it has an impact on data rates that can
be achieved, as well as power consumption requirements of the
associated RF electronics. Traditionally, reflector antennas have
been used due to their high gain. Although reflector technology
is considered to be mature, the improvements in

the one depicted in
Figure 1) is typi-
cally employed for
compactness, but it
takes a trained user
to assemble and
deploy the antenna.
Furthermore, due to
its inherent depth,
the reflector anten-
nas are not easy to
integrate as part of
ultra-compact ~ sat-
com terminals.

Sea Tel

© i

Figure 1. Reflector-based satcom antenna for
marine applications.

Next Generation of VSAT Antennas - Flat-Plate Arrays

In order to provide a man-pack antenna, which does not require
assembly and is easy to integrate in a suit-case type satcom ter-
minal, Cobham Technical Services has investigated the use of ar-
ray-based antennas. Having experience with the design of wave-
guide-based and printed circuit-based flat panel array antennas,
a number of designs were originally considered for this require-

antenna system performance are still being made.
As an example of a recent development, Fig-
ure 1 depicts a front-fed circularly symmetric
reflector mounted on a three-axes stabilized po-
sitioner used in marine applications. This is a
Ku-band VSAT antenna system, designed and
tested to meet the most demanding sea-state
conditions, with an emphasis on reliability, sim-
plicity and maintainability. The system is also
available in X-band.
Key features of the VSAT system include:
+ Significant enhancement of the RF performance
with a new patented radome design;
* Considerable improvement in vibration and
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shock dampening;
» Advanced design of the electronics, packaged
in two easily replaceable housings.

The antenna system offers lower cost of owner-
ship, due to a design that allows for easy main-
tenance and servicing, which results in increased
reliability over the life of the product.

Reflector antennas are also used in land ap-
plications, where a complete satcom terminal is
packed and transported in a back-pack or a suit-
case. In such systems, the dish is usually split
into petals and a mechanical fastening system is
used to assemble the piece parts, using camlocs
or over center fasteners. A splash-plate feed (like
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