A Broadband Array with Unbalanced Feeds:

Elements and Power Combiners Based on the
Fragmented Aperture Principle

D. Landgren?!, T. Brunasso?, K. Allen!, D. Dykes1, J. Kovitz?,
J. Perezl, J. Deel, J. Marshi, C. Hunter!, and G. Smith?

1Advanced Concepts Laboratory (ACL) °D & S Microwave Inc.
Georgia Tech Research Institute (GTRI) Snellville, GA
Atlanta, GA

Approved for public release; distribution is unlimited.
412TW-PA-19310

Georgia | Research
Tech|| Institute

=

Problem. Solved.




- |
Georgia | Research

Tech|| Institute

Background

This antenna is intended for a telemetry system (receive only) in an outdoor range
at the U. S. Army Aberdeen Test Center.

Antenna Specifications
Frequency Band 1.435—-6.7 GHz (—4.7:1)
Polarization Single linear
Realized Gain at Broadside 10 — 20 dBIL
Beamwidths (E & H Planes) 200 @ f,,; 69 @ f,

Physical Dimensions Radius 12” (30.5 cm)
Weight Under 20 Ibs.
Wind loading 70 mph

Temperature Moderate icing; 0-1200 F
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Approach

* Fixed beam, 16 x 16 element planar array
e 256:1 corporate feed network with 8 stages of 2:1 combiners

* Novel aspects of the design:
- 1. Unbalanced feed for each element, which greatly reduces the complexity
- 2. GTRI fragmented technology used to optimize aperture and feed network

* An Integrated radome to satisfy the environmental constraints
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GTRI Fragmented Aperture Technology
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Technology Applied to This Antenna
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Verification of Aperture Design for an Array of Reduced In Size (4x4)
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Verification for a Combiner Network of Reduced Size (16:1)
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COTS Combiner Network (16:1) used for Comparison

- 2:1 Wilkinson
#_ X ,LF _% Power Divider -
‘F Knowles
- PDW06038

| G
Ly LA
‘el Lpaal s ;
m
| 1= ) - T -5 35
L | L _J E-m -4 %
\ "\ S 19 A5 8
L2]
= -20 5 = e—pL
\ Port for N " 5 x
Antenna Input g% o g )
—_— L
Element £ ¢ v 2
E,;,._:, -6.5
& a0 i 1 - i 7
1 2 3 4 E 6 7 8 9 10 11
Frequency (GHz)



- |
Georgia | Research

Tech|| Institute

Comparison of Combiners (16:1): Fragmented vs. COTS
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Realized Gain for Full Sized Array (16x16) with Feed Network
Formed From Fragmented Combiners (256:1)
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Patterns in Principal Planes for Full Sized Array (16x16) with Feed
Network Formed From Fragmented Combiners (256:1)
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Beamwidths in Principal Planes for Full Sized Array (16x16) with

Feed Network Formed From Fragmented Combiners (256:1)
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Final Build Including Radome
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