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A Study of Microstrip Patch Array Antenna Element for
Both Transmitting and Receiving of the Satellite Communications

Loiy" - HEET . RYE
Yeun-Jeong Kim* - Joon-Young Chang** : Young-Joong Yoon*
g o

& =M e Ku-band AQEA $FU822 AH37] A8IM & - #AR7E M2 b8 JFuRE 714
EolFHA 729 o5 AHE ATk o W o) SN g8 9HA2 HsE HASAA
HA9 S dASRoH, e THUZ FFA] o]FFH 72 FANA T4 BAE s Ed) 9
A wlelA22EY A2 via-hole EFFA HAS AMR AT AdE QS o2 2x2 W& mlol2
RELEY QHUZ A R ARSAL PGS FaF SAE S 45N £ A4 gEHvE &
AL 7 deE gAdE

Abstarct

In this paper, to transmit and receive the differently polarized signals simultaneously with a single
antenna system, the dual-frequency microstrip array antenna with dual-polarization is proposed and
designed. This anfenna operates simultaneously at 14.25 GHz and 12.50 GHz. To extend to two
dimensional array, microstrip feed line and coaxial probe through via-hole are used.
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Fig. 5. Dual-frequency antenna fed by both microstrip line and via-hole.
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Table 1. Design parameters of dual-frequency antenna fed by both microstrip line and via-hole. (4$1: mm)
Hpab a2z} ' wALA
T A4 via-hole
Z Aol

% Ao w34 I Iy I
1250 GHz 6.283 7.349 - - 257 0.25 0.5 0
0448 ‘ ] ]

14.25 GHz 7.349 6.283 (1290) 416

1057



BETHERERGE B 108 FTR 199F 128

L) SO SNy A wﬁﬁj
NP Y
a8 el
% L N o -
4
\ F
oA "
A i
E t
L b «
§
i Rl -
H 4
1y
e i -
Y : :
e i -a [SEES KB R
0 : : £e501, 21
e : H :
2.0 v .. ' 14,0 s s (il [y s e na i s i, 158 [y
Fermaneg G amurecy G0
(a) (b)

J8 6. vlo]AR2ERY A2 via-hole EF FAE o] 88 o33 dHue] wAEASF AT (A EHA)
(a) A, (b) ek
Fig. 6. Return loss and isolation of dual-frequency antenna fed by both microstrip line and via-hole(simulation).

{a) return loss, (b) isolation,
]

H 2 vo|AZAEYAMZEY viachole EEF F4 ol 2x2 vl o]F ZA sheluy) A A
Table 2. Design parameters of two dimensional dual-frequency array antenna fed by both microstrip line and

via-hole. (&9 :mm)
WAL A} HFALA
Fug Ag/d via-hole
Z 4ol
Z Zo) w43 Yo Th )
12.50 GHz 6.3078 7.349 - - 2.57 0.25 05 0
14.25 GHz 7.349 6.3078 0173 4623 - - - -
oy TP s S . S
o j oot AN /d g e
- o | : . . ’.-‘;w | % S .
- " Xl e L - -‘“n #q’ "“u.,.“ . :.
H Q-%1z, 0 o H B @y
(a) (b)

J8 7. velAR2EY NE9 via-hole TF FHE 043 o344 2x2 vl ojFFZA ety watEAs 3
Z(AEF M), (a) ¥AEA, (b) FYx
Fig. 7. Return loss and isolation of two dimensional dual frequency array antenna fed by both microstrip line

and via-hole (simulation). {a) return loss, (b) isolation,

1058



A A PO AR AEYNE FARTE AR,
ol Mo = via-hole FAIEI} YX& +ZE 7
AEE Atk & 29 AAXE o] &3l
(1425GHz nlo] A2 AEYMNZE FAHT,

E(1250 GHz) via-holeZ 1€ £ A4

|-

LS

Eﬂ\fF dA st Aol 2F4E I9 7o B
o k. & FEE F FAAM0l NE FEo|BR
N2 BE F 7H ol A "gtg Ad 4% € 9

A Fze o]FEd UdHUR 3}%‘ 7 A
e, E3 5 FAddA - 4‘- CRASRARA
JEBz 7|E dole A ‘E FEYXT
flol: He el o

I &8 2 23

H =FdMes FHE&0] 2.2, loss tangent”F 0.001,
A 07874 mms] 719E AR QHEIUE A4 -
A 2hst ot

I% Rell 3 13 ko] AAE 1250 GHz9) 14.25
GHzol Al F2et vlo]AZAEY A2 via-hole

3 iy MR log MG | WPERIER T
# 00w H % 2.2 @ o9 L4 8y &
5 woes t 2 e 34,008
M ] oEA A o
= Ty T yreeerey
¢ - - t 8
G edrs el
peiry e ; i
S = X R )
RN S U A I e
Y, 4
v “x
vy ¥
by i
2
! ¥
T [_ S
!
GYRT
11 OACONBRY

T2l g velaRAEY MBS vig-hole 3§

A olFA AEe] MRS AP (

12475 GHz % 14287 GHZ% Uerd o, ojuf ¢
HiAlEA L 747 -24dBSE -32dBE YERTL
3 F ZEZN] HeEA4Y AL 74 FR Fupgol
A -19dBelste @& YeRT,

19 99l E 29 Zo] AAFHR o3
7t E ojAte 2x2 W8 dElUe] layoutS

32
Ro|

SR

A

2:3
>

Y 10018 AARY 2x2 wWE greLte] HkA
Az XEZ Ao FHAE Bojx Ik 2
H T4 FoeE 247 12675 GHz % 14.225 GHz
YJehigies, idZe 49 VSWR=2% 7
2 7}7} 550 MHz$} 650 MHzE $I4 €A o) 2
500 MHzolAdel tHA &S Aon, walEae
4 74 37 FogdA -22dBS -29dBE B
. A 7o Aelee 7 37 Fug)
A ~15dB9} -30dBe] ﬁa»‘i*“ VT, via-

='o=H
hole §&0 tist 2471 & olf & AFA via-hole

bo oy &£
ot ro [0 M oX rhr

LJE_,

D e o
B3 F 34

o fgh A7) o3 F 719 @Zl‘ﬁc’ﬂ A&k
: &Q sem T R . B e o
A B g e i~1h, 228

Tl A : ’oa.m r@ ,
< I | ! : eER B
{ =ychg
¢
| i
% L""‘"“""""‘*
g 2 %
T
[
b

BIAAT.
11, AORRRIDD - 15, DRRCR0D . G,

ERA
(b)

BA)\AI (

e,

b) AP

Fig. 8. Return loss and isolation of dual-frequency array antenna fed by both microstrip line and via-hole,

(a) Return loss, (b) Isolation.

1059



SRR FRRAE 2105 FT% 199 128

(a)

(b)

38 g plo]aAZAEY MZY via-hoe TF 4 olAH¢ 2x2 vl olFF A ety layout

(a) vlo]AR2EYMZ FAR (b) via-hole

x
TAN

Fig. 9. Layout of two dimensional dual frequency array antenna fed by both microstrip line and via-hole.

(a) Feedig part of microstrip line, (b) Feedig part of via-hole.
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Fig. 11. Elevation radiation patterns of the trasmitting part(microstrip feed line) of two dimensional dual frequency
array antenna fed by both microstrip line and coaxial probe. (a) Co-polarization, (b) Cross- polarization.
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Fig. 12. Azimuth radiation patterns of the transmitting part(microstrip feed line) of two dimensional dual
frequency array antenna fed by both microstrip line and coaxial probe. (a) Co-polarization, (b) Cross-
polarization.
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Fig. 13. Elevation radiation patterns of receiving part(via-hole feeding) of two dimensional dual frequency array
antenna fed by both microstrip line and coaxial probe. (a) Co-polarization, (b) Cross-polarization
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Fig. 14. Azimuth radiation patterns of receiving part(via-hole feeding) of two dimensional dual frequency array

antenna fed by both microstrip line and coaxial probe. (a) Co-polarization, (b) Cross-polarization
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