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The conventional microstrip leaky-wave
antenna has the characteristics of wide bandwidth,
narrow beam, and frequency scanning capability
[1]-[4]. Therefore, it is widely used on the
phase-scanning antenna array. In this project, this
active scanning antenna has many special functions
known by experimental results. This architecture
proposes a technique not only having the advantage
of suppressing the back-lobe due to the reflected
wave in the short LWA but also producing two
separate linearly scanned beams in a different region
of space. By tuning the individual phase shifter, the
phase of this coupled signal to each antenna element
can electronically control the patch antenna main
beam on the backside. And by changing the
operating frequency, the main beam of the short
LWA can be simultaneously scanned on the front
side. As a result, the two linear beam-scanning
radiation patterns of individual direction can be
created independently, including a narrow beam in
the elevation plane at the front side and a broadside
beam in the cross plane on the backside. This
designed array scanning capability is suitable for
military application, air traffic control, collision
avoidance system, or radiolocation, etc. In the past
one year, our laboratory has been researching on
active antenna array and obtained extreme
experiences and achievements. The results have
been published on the international journals [5].

This active beam-scanning antenna array includes
leaky-wave antenna (LWA), aperture-coupled patch



antenna and tuning phase shifter. The
space-scanning can be achieved by this structure.
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(Design of short LWA integrated with an
aperture coupled antenna)
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Fig. 1 Conflguratlon of the short leaky-wave
antenna integrated with the 1-, 2-,and 4-element
aperture-fed patch antenna arrays [5].
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Fig. 2 Geometry and coordinate system for the
aperture-coupled patch antenna [5].
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Fig. 3 Schematic diagram of the varactor-tuned
phase shifter [7].
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Fig. 4 Simulated and measured return loss of the
short LWA with the open end

i Eﬂ*“‘v"\f/:'v?"% 1@

' shUP‘IﬂJBlEh! simj}

- DB

i short+patch(rea)

] T T
:] 9 10 " 12

Fraquency (GHz)
Fig. 5 Simulated and measured return loss of the
short LWA integrated with an aperture-coupled
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Fig. 7 Measured radiation patterns of the short
LWA integrated with an aperture- coupled patch
antenna at 9.0GHz and 10.5GHz
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Fig. 11 Simulated and measured radiation pattern of
the 2-element aperture-coupled patch antenna arrays
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Fig. 12 Comparison of the measured radiation
patterns between the short LWA integrated with the
4-element aperture-coupled patch arrays and the
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Fig. 13 Measured radiation pattern of the short
LWA integrated with 2-element aperture-coupled
patch arrays at the bias of -15 V
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Fig. 15 Schematic of CPW nonlinear delay line
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