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The Design of Planar Beam Tilt Antenna for Satellite up-link
Communication in Ka-band
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ABSTRACT

Because the installation problem of parabola antenna that is tilted to 45 degree when this
antenna is installed at the area of middle latitude, the study on planar antenna in place of
parabola antenna is made rapid progess. Especially, The development of the planar antenna for
VSAT is needed depending on the increased Ka-band satellite communications.

In this paper, in order to meet with these performances, an array antenna consisting of the
vertical polarized waveguide longitudinal slots based on the leaky-wave mode of traveling wave
antenna is proposed. Especially, for the lower sidelobe level, the design method of the radiation
power distribution control using the different slot widths is proposed. An array antenna
consisting of 32 leakywave waveguide antennas is showing 35.16 dBi of gain, 2.5 degree of
beamwidth at azimuth, below than -30 dB of sidelobe level, 45.8 degree of beam tilt angle in
center frequency 30.2 GHz.

Key words : planar array antenna, beam tilt antenna, Ka band antenna, Waveguide slot array
antenna, Satellite
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(a) Proposed configuration of a linear array
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Fig. 3 The conflguratlon of a waveguide slot
1-dimensional array leaky-wave antenna with
different slot width(slot_w).
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Table 1 The optimized parameters of a |eaky-wave
slot array antenna.
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(b) Top view

\tJHw

i A WA

[ o —
/

(c) Side view
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Fig. 2 The configuration of a waveguide slot
1-dimensional array leaky-wave antenna with
same slot width(slot_w).
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Items parameters optimized
size
design target | center frequency 30.2 GHz
beam tilt angle 45 degree
waveguide a 7.112 mm
b 3.0 mm
t 1.0 mm
slot slot_w Table 2
slot_l 7.112 mm
slot_N 40 ea
reflector ref_t 1.0 mm
ref_d 1.4 mm
ref_h 5.0 mm
space s 5.6 mm
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Fig. 7 The configuration of 32 waveguide
cooperated feed network.
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Fig. 8 S11 and Radiation pattern of a linear
array antenna at 30.2 GHz.
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Table 3. The design specifications and results.

items specification result
frequency band |29.6-30.0 GHz||29.6-31.1 GHz
center frequency 30.2 GHz 30.4 GHz
gain 35 dBi 35.16 dBi
beam tilt angle 45 degree 45.8 degree
beam width
(in azimuth) 4.0 degree 2.5 degree
,b cam ch.lth 4.0 degree 3.5 degree
(in Elevation)
polarization Vertical Pol. Vertical Pol.
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Fig. 9 The fabricated configuration of this planar
array antenna.
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(a) The radiation pattern.
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Fig. 10 S11 and radiation pattern of a planar
array antenna at 30.2 GHz.
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