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A circularly polarized leaky-wave antenna based on
Rotman lens multi-beam antenna

ZHOU Ziyuan,CAO Yuanxi, YAN Sen
(Xi’ an Jiaotong University,Xi” an 710049 , China)

Abstract: A planar circularly polarized multi-beam is proposed to achieve passive 1D beam scanning
capability. The antenna is composed of a substrate integrated waveguide ( SIW) leaky-wave antenna
(LWA) array and a Rotman lens antenna beamforming network ( BFN). The circularly polarized
radiation characteristic is realized by the four non-resonant slots, which are placed along the SIW
transmission line with a distance of around Ag/4. The low cost passive beam scanning is realized by the
SIW Rotman lens BFN. The LWA array is stacked on the top of the Rotman lens BFN to achieve the
antenna miniaturization, several coupling slots are used to transform the field from the Rotman lens BFN
to the LWA array. The simulated results show that the proposed design can achieve 9 beams with +44°
beam scanning range within the operating bandwidth of 9.5 GHz ~ 10. 5 GHz. The axial ratio of the beams
is below 3 dB in the 3 dB beamwidth.
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Fig.1 Schematic diagram of the proposed antenna
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Fig.2 Schematic of circularly polarized leaky-wave antenna

Ha 53352 (V/m) 10 000 B -
\*‘ ((‘4. . A .(%(
ﬁ A
- '&& "§ 1=T/4 (((. oo
. (b)
\‘* '),” » "%'
e &' = ‘i =3 T/4,”)" l"&

(c) (d)

3 RRRGESERERRNZNHS R
Fig.3 Electronic field distributions of the circularly polarized

leaky-wave antenna at the different moments
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Tab.1 Dimension of the leaky-wave antenna

R s, D, D,
Rt 3.8 mm 10. 6 mm 3.1 mm 35.8 mm
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Fig.5 Schematic of Circularly Polarized Slot Antenna
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Fig.6 Schematic of the Rotman lens
TERPR LR I B 2 B e it , o8 T
PSR BN, R T RUZ S5 K B
P& BB E T REIRZ , IR M8 BT R
JZ IR G SRR S TR M R AL . 1R
FAEBR RS X S SN T FiR .

SEHudB

9.0 9.5

10.0 10.5 11.0
A%/ GHz

B7 \MELEMENEMTEERRRESSH
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the coupling slot
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Fig.8 Output magnitude and phase distributions of the

Rotman lens with different input ports excitation
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Fig.9 Simulation S-parameters the proposed antenna
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Fig.10 Simulated multi-beam radiation patterns and axial ratio of the proposed antenna at 9.5 GHz
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Fig.12 Simulated multi-beam radiation patterns and axial ratio of the proposed antenna at 10.5 GHz
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Tab.2 Maximum axial ratio values in the 3 dB beamwidths

of the beams with different beam directions
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