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Design of an Active Phased-Array Antenna
with Suppressed High-Order Harmonics Radiation
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Abstract

In this paper, we propose an active phased-array antenna design applicable to nonlinear radar systems. The operating frequency of
the array antenna is 3~3.2 GHz, and the antenna comprises a triangular grid with a size of 5x5. A coaxial-type low-pass filter is
inserted into the feeding part of the array antenna to suppress radiation from the second harmonic. The measured maximum gain of
a single radiating element in the operating frequency band is 5.42 dBi, and the gain in the harmonic band is - 28.85 dBi. The calibrated
and simulated gains of the array antenna, which are compensated for the loss of the coaxial line and the power dividers, are 19.2 dBi
and 19.3 dBi, respectively.
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Fig. 1. Structure of radiating element.
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Table 1. Design parameters of a radiating element (unit: mm).
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Fig. 2. S and peak gain of proposed radiating elements.
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Fig. 3. Simulated and measured radiation pattern of
radiating element.
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Table 2. Characteristics of a radiating element with or
without filter insertion (Sj;, gain).

of e v A 22k 54(S,

NE Gain Gain
(<—10 dB) |at 3.1 GHz|at 6.2 GHz

Simul. ant. w/o filter [2.87~3.54 GHz| 6.14 dBi | 3.09 dBi
Simul. ant. with filter|2.76~3.46 GHz| 5.98 dBi |—36.59 dBi
Meas. ant. with filter |2.74~3.42 GHz| 5.42 dBi |—28.85 dBi
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Fig. 4. Structure of proposed active phased array antenna.
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Fig. 5. Simulated radiation pattern of proposed array antenna.
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Fig. 6. Simulated and measured active S-parameter of
proposed array antenna.
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(a) Environment of near-field scan  (b) Fabricated array antenna
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Fig. 7. Fabrication and measurement environment to acquire
radiation pattern of proposed array antenna.
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Fig. 8. Comparison of simulated and compensated radiation
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Table 3. Measured gain and average feeding loss of
proposed array antenna.

Frequency | Measured Compensated | Simulated
[gHz] ’ gain [dBi] AFL [dB] gai]f [dBi] | gain [dBi]
3 16.0 3.1 19.1 19.3
3.1 16.2 3.0 19.2 19.3
32 15.8 3.1 18.9 19.4
6.2 - - - —26.2
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