A Multi-Layer High-Gain 1x4 Antenna Array

LENP >

for Millimeter Wave Application

2, Ashish Kumar 7, Alejandro Rivera-Lavado 2, Enderson Falcon-Gomez 7,

Miguel Sanchez Rodas7, Guillermo Carpintero 1,2

ucom

Asrin Piroutiniya 7’2, Muhsin Ali

(VY A\V—

'Grupo Optoelectrdonica y Tecnologia Laser, Universidad Carlos Ill de Madrid, Leganés, Spain.

°l eapWave Technologies, Leganes, Spain. Email: apiroutiniya@leapwavetech.com

Millimeter wave antennas suffer from high propagation losses, assembly challenges, fabrication tolerances, and cost. To overcome the
losses, phased antenna arrays are considered, which can provide high gain.

A high-gain, 1x4 antenna array for millimeter-wave applications for frequency bandwidth of 70 GHz to 85 GHz (E-band), with a maximum
gain of 17 dB at 73 GHz is desighed on a two-layers of Rogers 3203 as the substrate. A proximity-coupled feeding technique is employed
to excite the radiating patches, while the input interface consists of a grounded coplanar waveguide (GCPW), which can be ribbon-
bonded to a sighal source chip.

Subarray Element Antenna

» A 2x2 subarray element has been designed using a two-layer
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degradation.

Antenna Array Design

» The antenna array like single element also consists of two layers.
Layer A includes the patch of the antenna and the RF chokes,

while Iin Layer B, the feeding network is implemented. In an Eg =
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the RF choke is essential for having appropriate isolation between _ "E g
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Single Element Characterization by Probing

» A probe with a pitch of 450 pm fed individual
antenna elements, and their reflection coefficients
(S11) were measured. Simulation and
measurements results are presented.

» The observed frequency shift toward lower values
was attributed to wider CPW gap sizes from
fabrication variations, likely due to over-etching
during lithography, which affected capacitive
coupling and feed line impedance. Ultimately, the
measured results confirm the antenna array's
performance and functionality.
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» A high-gain 1x4 array antenna for mm-
Wave applications has been designed,
fabricated, and characterized. The
antenna employs a two-layer structure
with Rogers 3203 substrate and utilizes a
proximity-coupled feeding technique to
excite the radiating patches.

Conclusion &

Future work: investigating different PCB
material and layer, contact pads and
assembly can be done in future.
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