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Design and Verification of an 8-Element GNSS CRPA Array Antenna for
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Abstract

This study proposed a Controlled Reception Pattern Antenna (CRPA) array for digital beam forming in Global Navigation Satellite
System (GNSS) applications. The proposed array antenna was designed to receive signals in both the GPS L1 (1.57542 GHz) and
GLONASS LI (1.602 GHz) bands. To accommodate a specific platform, it featured eight antenna elements arranged in a circular pattern
on a 9-inch circular plate. The array elements were fed using a low-temperature co-fired ceramic (LTCC) hybrid coupler that provided
a 90° phase difference and two indirectly fed probes to achieve circular polarization. The proposed antenna was optimized and fabricated
using three-dimensional electromagnetic (3D EM) simulation tools, and its performance was evaluated through measurements conducted
using a network analyzer and in an anechoic chamber. The measured voltage standing wave ratio (VSWR) of the antenna array averaged
below 1.7:1, and the average gain exceeded 0 dBic. The antenna was also tested under real-world outdoor conditions using a commercial
satellite receiver, successfully verifying its ability to reliably receive satellite signals within the designed frequency bands.
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Fig. 1. Simulation model of the proposed antenna.
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Table 1. Antenna design parameters.

Parameters Value (mm)
X, ¥ 50
diameter 354
length 15.5
w 225
h 6.35
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Fig. 2. Patch antenna VSWR simulation result.
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Fig. 3. Patch antenna simulation axial ratio & gain results.
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12 6. Farfield 24 A4
Fig. 6. Far-filed measurement setup.
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