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ABSTRACT

Small size and low profile antenna for mobile vehicular-top-mounted is needed in satellite
communication services such as DBS, Satellite Internet and VSAT. In middle latitudes, the
development of an array antenna which has the conformal, low profile and 45 degree beam
tilted configuration, and has the high gain with sharp beamwidth, low sidelobe and low loss is
required for Ka band satellite communication.

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 radiation power control using a design method of
the different slot width is proposed. An array antenna consisting of 32 leakywave elements is showing
344 dBi of gain, 3.6 degree of beamwidth, below than -25 dB of sidelobe level, 43 degree of beam tilt
angle in center frequency 20.0 GHz. Feed network designed by waveguide cooperated feed shows good
performance of wideband and low loss.
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Fig 1. The linear array configuration of

leaky-wave slots on a waveguide.
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(c) Side view

Fig 2. The configuration of a waveguide slot
1-dimensional array leaky-wave antenna with

same slot width(slot_w).
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Fig 3. The configuration of a waveguide slot
1-dimensional array leaky-wave antenna with

different slot width(slot_w).

Table 1. The optimized parameters of a

leaky-wave slot array antenna.

Items parameters optimized

size
design target | center frequency 20.1 GHz
beam tilt angle 45 degree
waveguide a 10.67 mm
b 3.4 mm

t 1.0 mm

slot slot_w Table 3
slot_1 10.67 mm

slot_N 40 ea

reflector ref_t 1.2 mm
ref d 1.3 mm

ref h 6.7 mm

space s 8.2 mm

d 21
Ao & & Ao
s sinf
7 80— gp 2 20T 4)
Ao
= 28 —op Sy L gt 1)
Ag
Table 2. The slot width depending on slot No.
slot No. | width [mm] | slot No. | width [mm]
1 0.5 21 1.775
2 0.5 2 1.85
3 0.5 23 1.925
4 0.5 24 2.0
5 0.575 25 2.0
6 0.65 26 2.0
7 0.725 27 2.0
8 0.8 28 2.0
9 0.875 29 2.0
10 0.95 30 2.0
11 1.025 31 2.0
12 11 32 2.0
13 1.175 33 2.0
14 1.25 34 1.75
15 1.325 35 15
16 14 36 125
17 1.475 37 1.0
18 1.55 38 0.75
19 1.625 39 0.5
20 17 40 0.5




' w ﬁ:‘ il !,i".rl,li i"{':”.'li fi"|;::' :lﬂfi
U R PRI S NIV 1 O L L PR
-4
T nas f | | W I
A I L | B JJ
L
“'”'; po:\:lia:‘wlu slot :;::m “‘“‘“e;:;:ﬁn (in ::'”
(@) the same slot width
é } J_“'J- ._\\\
i » U\, | - \L’

T 8,00 10,00 18,00 20.00
¢ posilion in slot along woveguide (in X}

(b) the different slot width

Fig 4. The comparison of the leakywave
power distributions with (a) the same slot
width (Fig 2) and (b) the different slot

width (Fig 3). [13]
N A, 28— 28

sinf, =

— 250

)\_+ d 21

9

®)

q71A, s & & Atole] ol A\ & AFE
g, A, © WGHI9] shgelth

280 sk 28 & A2 Agshst B
Abste] 9]/¢3H o] (phase shift)©]| T}

Ao £ S ~ £ gl
Sdth HERFH Enwel % a2 & 19
=37 8, 271 A gor 2850 20
o= g olf W UE A% 9, & Aol

T ER#Y ¥ a = AG)EYH s deg 2

(i+1)) O] }\}_

ANENE SR S MTr ot HE HH 73

= ©)
kyy/1—sin’6,

w3, oy soM Pl g plitY e )
WA (i+1) WA ERAMY FH BAAY
ot} <HHIUE %éﬂi Y= F2sl7] o
Bo| 2% £M9 WEst EAUFE P, &
a9 4 9 $E 54 o A3FoE ga

& Hrdoz Hzuda PNV 0 o

(i)
PX!
% Tk/
H{ H Hl ! Pt~
s sind, o) of
e e
/\U
R A

Fig 5. The operating principle of the

leaky-wave antenna.
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cooperated feed network.
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Fig 8. S11 and Radiation pattern of a linear
array antenna at 20.0 GHz.
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Table 3. The design target.

items specification
center frequency 20.5 GHz
gain 36 dBi
beam tilt angle 45 degree
beam width 4.0 degree

(in azimuth)

polarization Vertical Pol.

Fig 9. The fabricated configuration of this

planar array antenna.
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