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Abstract

An electrically controlled beam-scanning circularly polarized leaky-wave antenna is presented by
cascading multiple unit cells of a composite right/left-handed transmission line (CRLH-TL) struc-
ture. The antenna unit cell consists of two parts: three varactor diodes, which enable beam electr-
ically steerable at a fixed frequency and a square-shaped patch that is perturbed to stimulate cir-
cular polarization radiation. Moreover, a DC feeder of single-voltage bias, which allows all the unit
cells to be simply controlled by a single uniform bias voltage, is introduced to steer the beam di-
rection. The proposed antenna operates at 2.4 GHz and beam scans from +40° to -17° continuously.
The axial ratio remains below 3 dB at different angles.
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Figure 1. Schematic of leaky wave antenna
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Figure 2. Composite left and right hand transmission line structure
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Figure 3. Structure of the whole antenna structure
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Figure 4. Structurel ofunit cell
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Figure 5. Structure of DC feeder
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Figure 6. Impedance matching network
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Figure 7. S11 of patch structure of antenna with different capacitance
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Figure 8. Radiation pattern of patch structure of antenna with different capacitance

E 8. TRIBAETREMARERFEE

DOI: 10.12677/ja.2019.82002 14 RE R


https://doi.org/10.12677/ja.2019.82002

IKHES 55

¢=2.0pF
- ¢=2.1pF
c¢=2.2pF
60 —-=- ¢=2.3pF
| T I N I E ¢=2.4pF
50 | . —— c=2.5pF
404
o
2
2 3049
&
204
10
04

T T T T

200 4150 -100 -50 0 50 100 150 200
6(°)
Figure 9. Axial ratio of patch structure of antenna with different capacitance
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Table 1. Simulation results of patch structure of antenna with different capacitance
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Figure 10. S11 of the whole antenna
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Figure 11. Radiation pattern of the whole antenna with different voltage
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Table 2. Simulation results of the whole antenna with different capacitance
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