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( Slotted array in—motion antenna for receiving both RHCP and LHCP
using a single layer film)
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Abstract

In this paper, The planar waveguide slotted antenna is presented for a satellite communication of vehicles. In stead of
the microstrip patch array antenna having a dielectric loss and a feeding loss, the proposed antenna has the 3-layered
waveguide feeding network structure for assembling easily. Also this antenna can receive mechanically both RHCP and
LHCP transmitted from a satellite using a polarizer made from a thin single layer film. The Gain of the proposed 4X8
array antenna is 27.5dB and the gain of 8X16 array antenna is 32dB.
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Polarizer for RHCP
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The structure of proposed antenna.

01 7174%
Mﬂ

JEg ol g3te] dHdE
JiR o2 Tho| g o
o]_g_zsL H]—Hlo] oh:]. 1:}
Zo] Hogelztes @
A o] FrfolArk
ol g 7H«1 —E—% o] &3fof drte o
ol g}, &g Aoﬂ A 3 7 oubgol dWy F
RHCP(Right Handed Circular Polarization), LHCP
(Left Handed Circular Polarization) & 3sfvte] #Hajwt
& FAE F dohe @Ee] ok

B ERdAE gk vd "85S 9

el 11.7~127GHzol A 3dB &1 o=
|34 g gL 7ty RHCP, LHCPZ
A 4 Je 1E &Y GEUHE 117 2o
kit Watr]E RHCP, LHCPE 2% T
g &% UI7 2709 #ar)zt sjxse] 9l
HE of&3 Hur|st e gk F
o|#A LHCP, RHCPE 2] 7}%
e FHAEATE AEE
Coupling 2 #AIE &S A
A4 2FB7 P4 J1

3ol 914 T3t
o 5%

Ly
E5

A
A=

o5

L
AT

—|> A

e
FAlg

J

==X H 46 # TC H

(259)

H2=E 127

71 3 409 £%7 1709 AnlEt
o 3t T} —a—}ﬂp— WR-759]
= FA gl A8t 9
A 218 2 B HAEES
divider® o] I} Matching Step
H}3E ulge7]- ;/HQ

EQFIF:L.IEJ,J_‘
105&

rir

1. SRR 4

a¥ 2= WR-H =d#eg
T-junction #wj7] 2 A5 WaF A4S A3 720
t} . Junction ¥ W3 AF F-EAAN A7+ 714 #H
Hx AR AAS) 814 Matching step ¥ bulge
ol g3t A& AFE Yehli= S21, S31°] -3dB7t
S5 CSTAR] MWS EM simulator” & ¢] 344 &
33kt

[e]

F9E 99 ALeR

=
=

AT T giE
| Portl

Matching step
0
Kl
2
— 3
[
T 4
2 s
N 6
(4]
-7
-8
-9
-10 .
10.0 10.5 11.0 11.5 12.0 12.5 13.0
Frequency{GHz)
a8 2. Divider 7= ¥ A[E30lM & S21, S31

Fig. 2. The structure of divider and the simulated S21,

S3t.
2. HOJ|9 2ot dA
7t OIEH i



128

*  infinite conducting screen
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Fig. 3.
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The dipole and slot in the infinite conducting
screen.
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Table 1. The value of parameter for the slot and cavity.
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Table 2. The optimized value of design parameter for the

plolarizer, the top layer of antenna.
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RHCP and LHCP.
—o—LHCP(RL)
—o—LHCP+RHCP(RL) |_10
ol ~=—LHCP(AR) [
—+—LHCP+RHCP(AR) | .
-10 i
— ey
) o >
§ S e E
8 301 \\-O//D/ g
£ 4 5
B 401 N b S a
[ 2]
€ o) / L2
-60 : ; — 0
1138 120 122 124 126 128
Frequency(GHz)
= YEALA 5=

Fig.

a3

Fig.

2l 7. sttel FislE(olf Cisi AlgaolM &
al

2 FH|
7. The simulated Return Loss and Axial Rxio for
one cavit.

155 —o— LHCP
~o— RHCP+LHCP
15.0 T e e
145 /L/D/D,
§14.o ‘,/
£ /7
O 135 ‘
=
PRy 4
8 130 i
12.8 /

12
11.7 11.8 11.9 12.0 121 12.2 12.3 124 12,5 12.6 12.7

Frequency(GHz)
8. attel sHdlElof Chsl AlEEo|M = Peak
gain
8. The simulated peak gain for one cavity.

(262)

Y oo X HE L &34 ¢

AL U] F5o] ol & 5 e, ol 94F
OFBE Atold] ¢l LHCP #ot719t 7t slotsiol &)
&= RHCP #3}7] 437k coupling®] ¥ojut SHelyt
o] AwAQl A& Gt ASA AT

=+ Oj
- =

m. A s44
1. LHCP, RHCP+LHCP QtELt (B 7} 4=4X16)
29, 9~129 11744 4X8 LHCP FA14& <t
RHCP+LHCP 414 <Heue] &4 AFolr)
AR F94 did U 10dB ¢uEs dgEe

o

=
]

—a—LHCP(RL)
—o—LHCP+RHCP(RL)
] — —a—LHCP(AR) 10
. —e~LHCP+RHCP(AR) [
I¥:
R M\
& 10N\ AN N 5
Z 15 \4 \‘“ \tﬁ:\’\ ez
2 ; 5
T R Y/ 4 2
5 . o
2 5l T Ji. AT Vi °
“ 30 3 [
35 ‘ 0

118 120 122 124 126 12
Frequency(GHz)

32 9. LHCP ¢} LHCP+RHCP FA& 4X8 ¢ieLie
HEALA S 2 =]

Fig. 9. The measured Return Loss and Axial Ratio of
the 4X8 antenna for both LHCP and RHCP
and only LHCP.

40

20 —LHCP
------ LHCP+RHCP
20
10
m o0 ;
h o] 9 B
€ 104, &
3 20 ‘ i l .
‘30 3 o ot S |
] Il
50 i e
0 i il
-180150120-90 -60 -30 0 30 60 90 120150180
Degree
32 10. LHCP 2} LHCP+RHCP =412 4x8 cl|Lie|
y-z @gozo| YAmEH @12.3GHz
Fig. 10. The measured radiation pattern of the 4X8
antenna for both LHCP and RHCP and only

LHCP @ y-z direction 12.3GHz.



20098 28 NXIZEHs

32
31

——LHCP
—o—LHCP+RHCP

-—

30
& 29-
©

¥

28
!U27 B
S %l WAL
S ] \/"
o 25
24 e

\h\

23
11.711.811.912.012.112.212.312.412.512.6 12.7
Frequency(GHz)

8 11, 4X8 eHELte| Peak gain X Znt
Fig. 11. The measured peak gain of the 4X8 antenna.

e ¢ F JdZ, 3dB FH HYEL 118~124GHzE
4 d9E H &2 %= /\}gaﬂovi AstE o 2973
T Foh 283 e o5 Fakk o] oA

%, 4% 4X8 LHCP steHUZ
=l C/Nojt}, =34 C/NeZXHE o
Gaing 7HgH ez =

o3 o] 94e) A

94 HwE 49

3hstol A
et
T AUtk 942 KORSAT3
3% 2o

Friis A€ &4

Zo] THAY.

Qe %
3
; 3
Hibe olse g

A

C/NZ EIRP(m)

)
ATR
9714 Ga=Antenna
k=Boltzmann’'s  constant,
No= Noise power spectral
Te=Equibalent noise temporatureZ ¢} v|gtc},

A HolM R=35780km, f=118GHz, B(¥449 4
+)=191MHz, G,y,=55dB, Z¥. 128 Fx3to Stk

GLN A7, k

’ ©)
B
GA GLNB N

= EIRP(
gain, Ga=LNB gain,
B=Bandwidth, N=Noise

powetr, density,

x

3. KORSAT3 M€
Table 3. The specification of the KORSAT3.

A8 N
Ku band Ka band s
FANF 24 3 6
S Z(MHz) 36 200 27
EIRP 50 55 594

==X X 46 HTCH A 2

(263)

2

131

a3 12, 4X8 ufE cHELte} CIN &8 Z ot
Fig. 12. The measured C/N of the 4X8 antenna.
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Fig. 13. The proposed 4X8 array antenna Vs The
existing microstrip path array antenna.
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