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Frequency Tunable Antenna with Beam Steering Function Based on the Phase
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Abstract

This study proposed a two-element array antenna capable of beam steering and operating frequency adjustment. Each element
comprised a patch antenna and narrow-width I-shaped stub, with two varactor diodes placed between them. A phase difference was
achieved by varying the equivalent capacitance values of the varactors applied to the two patches. This enabled continuous beam steering
within the range of +15°. Additionally, the resonant frequencies of the antenna could be adjusted depending on the equivalent
capacitance values between the patch antenna and stub. From the measurement results, the proposed antenna showed continuous beam
steering of 30° in the 5.28% (2.95~3.15 GHz) usable bandwidth.
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Fig. 1. Layout of proposed antenna structure.
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Table 1. Comparison with previous antennas’ performance.

Ref. | Freq (GHz) GazzBI?;ak RE S‘:’vlsftﬁ‘s‘m of Cﬁ;”:.‘ezfszfézf "1 Steering angle Size (4, % 4,)

2] 2.45 6.15 P2 NAJ3 —30, 0, 30 1x2

3] 2.15~238 7~84 V2 0 —2323 116 1.24

4] 24 63~8.8 V/4 0 —26/29 1.92%1.04

[5] 245 65 P/4 NAJ3 ~30, 0, 24 =028
This work | 295~3.15 | 6~9.57 V/4 0 ~15/15 0.92x125

P: PIN diode, V: Varactor diode, r: radius.
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Fig. 2. Phase difference and operating frequency with
different left and right equivalent capacitance.
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Voltage (V) 0 23 3 43 6 8.5
Capacitance (pF) | 6.85 | 3.16 | 247 | 193 | 1.55 | 135

Voltage (V) 12 3.8 7.6
Capacitance (pF) 4 2.1 14
Frequency (GHz) 2.95 3.03 3.13
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ment results of the proposed antenna.
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