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ABSTRACT

Phased array antennais begining to play an important role in the arena
of mobile/satellite communications.  AS aground and airborne terminal
antenna, it offers the advantages of beam agility for providing coverage of
multiple satellites, conformal mounting ability for acrodynamic consideration
and acsthetic appcarance, and graceful degradation in performance for better
reliability.  Ilowever, the phased array antenna suffers from high
manufacturing cost (especially for commercial application), low power
cfficiency, and limited beam coverage area.  Two examples of mobile
terminal phased arrays willbe shown. One iS the 1 .-band land vehicle
antenna and the other is the 20/30 G112 NASA ACTS aitborne terminal
antenna.  ‘J heir technical background, challenges, and cost drivers will be
discussed. A possible solutionto combat some of the deficiencics of the
conventional phased array by exploiting the phased reflectarray technology
will be briefl y presented.

*The rescarch described in this paper was carried out by the Jet Propulsion Laboratory, California
Institute of Technology, under contract with the National Aeronautics and Space Administ rat ion.
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Phased a.rays of Ground and Airborne
Mobile Terminals for Satellite Communications

* The reasons for higher-gain mobile antennas:

— Limited satellite power (approx. 20 W RF)
— Long communication range for Geo sate lites

— Large propagation losses at higher frequencies

* Applications:

O

— Mobile phone and video, DBS, military, etc.
* Types of higher-gain mobile antennas:
— Mechanically steered
+ Parabolic reflector
- Fixed-beam passive or active array
— Electronically steered
+ Switchable array

 Phased array
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* Advantages of Phased Arrays

— Beam agility for multiple satellites

— Conformal mounting for aerodynamic consideration,
aesthetic appearance and
low observable

— Performance graceful degradation

- Disadvantages of phased array

High cost for commercia application

— Low power efficiency, generally

— High scan loss with limited beam coverage
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Examplesof Mobile Phased Arrays

L-band land vehicle phased arrays (MSAT and Toyota)
L-band aircraft phased array (AIRLINK)
Ka-band MMIC active array (ACTS)

Ka-band MMIC phased array (ACTS)
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Toyota Central R&D Labs
L-Band Mobile Phased Array
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- AIRLINK by Ball Corp
L-Band Aircraft Phased Array
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Ka-Band Active Array for ACTS Mobi e Termina
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Ka-Band MMIC Phased Array for ACTS Mobiel Terminal

by Texas Instrument/NASA Lewis
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Phased Reflectarray

Beam scanning by micro-machined phase shifters or motors
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Phased Reflectarray

Application for Mobile Terminals

Ka-band 0.5m microstrip
reflectarray

Cassegrain microstrip
reflectarray
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Personal Access Satellite System User Terminals
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Futuristic Phased Array Systems

HAND-HELD PHASED ARRAY HEAD-MOUNTED PHASED ARRAY

PLANAR PHASED
ARRAY ANTENNA




