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Design of Three-stacked Microstrip Patch Array Antenna
Having Tx/Rx Feeds For Satellite Communication

Ung-Hee Park* - Haeng-Sook Noh**
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ABSTRACT

This paper presents a microstrip patch array antenna having transmission feed and reception feed for satellite communication in the Ku
band. In this paper, the element of the patch array antenna is a three-stacked structure consisting of one radiation patch and two parasitic
patches for high gain and wide bandwidth characteristics. To obtain higher gain, the unit elements are expanded into a 1x8 array using a
mixture of series and paralle} feeds. The proposed antenna has horizontal polarization for the Rx band and vertical polarization for the Tx
band. To verify the practicality of this antenna, we fabricated a three-stacked patch array antenna and measured its performance. The gain of
the array antenna in the Rx and Tx bands exceeds 17 and 18 dBi, respectively. The impedance bandwidth is over 10 % in both bands. The
cross-polarization level is below -25 dB, and the sidelobe level is below -9.4 dB.
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Table. 1 Differences in antenna performance
according to the number of parasitic layers for dual

Tx and Rx
o == A2
g3 ez | 2 | BT ua
wap | 788 825 7.86 i
X670 | x 682 | x 6.56
) %]
A7) ¢ st 821 8.02 i
(szL 7143 X 572 | x 5.88
[mm’])
2'nd 7.46 i
714 x 624
Rx 20 11.6 12.8
e @10dBo] 3}
[%]
Tx 25 79 14.0
FrA 2EE @F Al
-26 -18.1 175
[dB] e
55 7.8 104
Rx
~ 65 |~8. ~ 108
o5 65 |~80 ag45a
[dBi} g
Tx 57 15 10.1
~68 [~77 |~ 105

I 1L ARE AF AF A G 9F, olF A3
544 9 4% v 2L E Ensemble 7.0 o] &8} 4 & A
ojth. Ztzte] WAL Hi x| = @ FRo| A F/541S 9 9
Aed 5 gle A A 9 WAL sj X Fzolh AL E AF
A% A g axe BF A GdAAET Y
A& g E Fsufe) o] 52 %5dB, o] F A% X &
d 2R P2 hHEH(Tx 7]E)L 219 o] 5
& %F3dB F7HEHE B Qioh

I8 28 AF AS A gdaxte] 3 #1749
F7 A gtel whE kAl okofl tiste] Ensemble 7.09]
J B o] A& 0|83l vwE Aolth 27, 2831

E5#19 FAN FAYETE dEd s gg9ELe o
ForAH, 3 FRFE WAL £ ¢ Q. B3 E
09 FAN FAYASE I FaE o YolA
A AV AL G Ef = A M7 1SS & 5 %
ot 29 29 WA A2 HE YHPoR NEE
287 913 F41 GEl(14.0~14.5 GHz)9} 942
Z2HEH ASE FA87] Y& 41 QhE(11.7~12.75
GHz)= E2 #13% #298) A7} 242 2.5 mm, 9.0 mmY
o HA o gtely A4S HRE ¢ 4 A =3 2
gre] Wt A2, 714 2] 27] 2 FAA 71859 v
F3& T WG E, el o5, B | 5& 1y

>

dto] Al g0l A& o] 8-3te] 29} Zo] AT
I 2 o5 HE ux oEuel RME vigdent
2

Table. 2 Permittivity and thickness of the dielectric
layers in the designed three-stacked patch antenna

T8 vl g g 57 [mm]
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L B ) 217 0.508
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SAA 7z 41 217 0.508
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