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Conformal Horn Antenna for Circular Polarization
using Planar-type Radiator

Young-Bae Jung”

Abstract

This paper introduces a novel horn antenna for circular polarization using a planar-type radiator. This
antenna can be divided to two parts, microstrip antenna and square horn. The microstrip antenna has the role of
feeder and polarizer of the horn antenna, and it is designed to stacked type having metal spacer for high gain,
high isolation and wideband characteristic. Using the proposed antenna structure, the horn antenna needs not
additional structure such as feeder and polarizer, and the size of it can be considerably reduced. The horn
antenna has typical gain of 8dBi and 3-dB axial-ratio bandwidth around 4.9%.This antenna can widely used for
various antenna system for mobile and satellite communication using circular polarization expecially in high
frequency band.

2 ¢
B orrdAt 298 BALAE o83 N2 AYARE E dHUE AddT B dug: 29 o
olARAEY e 7 o FAHT & Wi AYEHE nelaR2EY StHUys Eo] AYASE o
st FARelA A mA TG E, vlolARAEY e Hel5, ¥ TYE 54 W Foo
& @A) Slste] F5 AdNE HYW 45F TR AAGUL A%E TS Batel, & dHE FA
Roh s ge RARe TEE dMrw A @Eond gl £33E wrd 5 dr. A
B 86dBie] o5 48%9) 3-dB F WO e 4w, 53, B del AYBRE FAHE o FEA
2 4% Bope] thabg sheluk Axgel 489 4 Uk
Key Word: Antenna, circular polarization, microstrip, polarizer
| M2 o5 B4E 2t & dHUY Far vR Fren
At & gHYUE F9 gy gHE JNadgS
delnire] Aush dusEel we, g4 Fa o0 o GHHE S gagel o 9
B4 £2 Foe] AR PARoRA, B9 2
St A BlAR b Aol Ei, T of i -
3 of % PR Al wetd nEg 2L aelS 5
TEAAN 2~ B HEE FAEA77Y THeR 1 o sl =
AEs FEE Aok ey, debERl & tEH U
x A9, Fwusa A=A o] B ot} B, B S Wa7] (Polarizer) TEE {19
(Electromcs and Conterol Engineering, Hanbat o] Aol Lolatx] grte dHE zterh [1-2]
National University) B =Rode P39 HALAAE o]&3dle] E ok
¥ This work \fvas supported by the IT R&D program oA 98HAT|e A7 2 AL Qe &
of MKE/KCC/KEIT [10035181-2010-01], Development ohEE Aot@th R oteubs, Ee] Qe AREE

of RF Energy Transmission under 100Watts and

. k 1,4 ZF0 =3 oarz]ra BLA}\ =
Harvesting Technology A Sl V1l Trxet 2, 9919 171

P A:20124F 07H 12A, BaE WAbRAE ol dste] Eakd Fel dEe o
AR H: 201245 07H 19H A (Feeding)3tl, Y3 HI}7](Polarizer)®] 9&S d

(173)



16 A7) A A3 =8A (Journal of IKEEE) Vol. 16. No.3

3 Azl golahi, Axulgo] A E
FHe A, e EA 2o g uo] )
Aerelibe] welad 488 At

II. & otElLt AA

1= Ao Hee sgw .u& qu 3
e AR & e v 88 e

:@,
(o3
e
_0,
(
\
offt
L
—H
N
o
o,
Ha
2
il
=)

Stacked patch
Main patch

Metal spacer

(b) M5 =tH = (Cross-section view)

a8 1. Mok HEETE & ol T

ol &

Fig. 1. Proposed hom antenna structure

F Atk

% .

Fedt Faiy AR AYTRE (OH 2)°ﬂ
ZAgo] gk B AANE A wabazte &
AEE Aages dagozy JdPEus YA
= d¥HA9E WAL AH(Corner truncated square

TS QtEHUY ao]5
Tdst7] AsTFER AAEAS
v, F WA (Main patch)Q} A% WA (Stacked
patch)Alololl F& 22 ]/‘1“ Aeleted, oo W

patch radiator)E& %8 6}051:}
o Zﬂ]—\;HOﬂ EAMS

AR Aol EA1F0] HEs Fomm FAAE A
g Az vee nEg S4E 2EE o
Atk ® FxoA BE sdolNE F ukARel A
2 aRel oad A4E EUAFE AAToZA
B9y orHlvhe) ZwWomyE raue] WA
gws g

H#g WALAA= TaconicAhe] TLY-5A (er=2.17,
t=5lmiD<& °]-&3tA e, 48 AEdHIH CSTAk
9] Microwave studios &3te] AAstHc) weh =
FH(Probe) g dT2E A&k, g5 A4 L Al
Zhol  golstE®E FOoRM, V|ES] =uIcrE L9
9As Bstth ARE WA E FAFIS
20.2GHzol#l 6.8dBio] ©]53 7 2.0dBe] FH|5A
S Bt}

£ (3 Dol 249 wish gol, Py PARA

of Hshs PRE ALY mshds g e 27

AR AES 23 AT geo) oz FART,
Z

AZE mvhghe R TR @ wel ol W
5 B o

..

A
Siacked patch ! Main patch
Metal spacer Feeding point

7~/ U

=

J% 2 "Ey wapaxtel 2x
Fig. 2. Planar radiation element antenna structure




Conformal Horn Antenna for Circular Polarization using Planar-type Radiator

b
“
)
Lo
A
o3
=
=
S'.‘l)
%
3
El
2
>
2 v
2
lo,
>
X
ofl

o] z7] W1=11.3mm< Ar&39

HAztE HAFAE ol &t (2H 3%} o], &
StelUE Al &8ttt &2 SFuES ol fstgon,
9] YEZL ZAEZE AA4Q AR E] AR gy
Al 71AA A=7IHe} A A 713 (Electrospartk
machining)& A AlstG k. B8, o] Fo H §
ol tiate], £ FAV W2 A, A A B
EAMF e EaWAlyt B E o] QrEue] WAL

F

=1

02

(b) &=

AL 2ol & A

% 3 Mot & oHE|Ltel AIME
Fig. 3. Fabricated proposed horn antenna

(175)

17
AHE d3pAZ = A olE WA f8td, &
o ZARE F/AE 0.lmm 2 AAS AAF srEst
Atk
Hag AR A" AR el F oA
oF AZ WAL 7] Afeldl dA AV ATHE Z
= TEds AYsianh g, AR 713 F
9 3SR E FHoR EFoan AYd F59%
&% 9], ofgel HAFHE WA 7He] 45 F
T OREE ZEE Fomy, WHy <gHUY S
Ho] & =R AdEo], WALz ZEH
WAME Az o] 7o FHS Fote] EaWAE
= AS AdsAdeh
AZE & <EHuE 4TS OrbitAbe]  FEkARA

(Anechoic chamber)oll A 24 = it}
E ¢telve] A EHeA 2 SAHATAE (19 4) o
EAHAY. & etEluUE FAFIEA 10-dB 7]

Return loss [dB]
g

-30

~40
0.84

087 080 094 087 100 1.03

Nomalized Frequency [fif,]

(a)gbA=A

1.07 120

!
e
2 t*&“"‘" =8 J E’ax;ﬁmnoi

0.92 093 095 097 098 100 102 103 1.05 107 1.08
Nomalized Frequency [f/f,]

(b) ol 5 & =i

10

Gain/Axial Ratio [dB]
o

8 4. & QHHLE AlFE2| AlZ2fold & M AT}
Fig. 4. Simulation and measured results of fabricated horn
antenna



18 A7) A A3 =8A (Journal of IKEEE) Vol. 16. No.3

zoz o 149%9 ¥UY s GIEL A
o, 48% € 3-dB Fu] WEZ zerh YeEe
BUY WaAsAe] 5ol Edon ARHv, ¥
AAN AgH FEI obd ol B 24E HE
St A, noh We U9 54 FEE + Aok
E, & HUel o5& FAFAFA 86dBil
v, 48 9ues 9= el Ha 68dBiel ol
5548 nqrh oS54 94, & ELbe] AT
o @7l Weh] Ee ;o5 548 AT F 9
o

Asd orEHYve] A® W12 7mmx12.7mm)-S
gk o] &4 o]5& 10.0dBiolH, oo g ZAHE

0.2GHz 71 72% olty. & &

&
&3 fAR FEoR B o

L
=2
>

£ o 2 B

Iv. 22

B oEEe 99Hstg £ el BB WAt
2T AgFozM, AwH AFARE T
b FzAAY FA7s AFARIE SA FAE
F9ee Y AXH TERE Eod, A
£ Hue] BoR AHHE Bgsa Azl o
de FAZ WS qAGoA, AFARE
& oeuE a%s @ 5 gom, WAYY ALY
3@ AA e aA dE 5 s 3R %
e,

AQre el EE PR Eeke] 7]E9)
& Qe A71H e AAFOEA, Fe Fu
F ol AulzsE AYENS Tstel, nE
gol aTHE GYH FAALY 488 & Aok

[1] Yang, K.-P., and Wong, K.-L., “Dual-band
circularly-polarized square microstrip antenna,”
IEEE Trans. Antennas and Propagation, vol. 49,
No. 3, pp. 377 - 382, 2001

[2] Sung, Y.J., and Kim, Y.S., “Circular polarised
microstrip patch antennas for broadband and
dual-band operation,” Electronics Letters, vol. 40,
no. 9, pp. 520 - 522, 2004

[31] Kim, Y.J, Yun, W.S., and Yoon, Y.J,
“Dual-frequency and dualpolarisation wideband
microstrip antenna,” Electronids Letters, vol. 35, no.
17, pp. 1399 - 1400, 1999

[4] Choi, DH., and Park, S.0. "Dual-band and
dual-polarised microstrip  antenna,”  Electronics
Letters, vol. 42, no. 2, pp. 68 - 69, 2006

[5] Lee, J.-M., Cho, Y.-H., Pyo, C.-S., and Choi,
I-G. “A 42-GHz wideband cavity-backed slot
antenna with thick ground plane,” ETRI Journal.,
vol. 26, no. 3, pp. 262 - 264, 2004

[6] Y.-B.Jung., “Ka-band Polarizer Structure and
its antenna application,” Electronics Letters, vol. 45,
no. 18, pp. 931 - 932, 2009

ISEPNEEE) |

A 4w (F39)

1998 Feustul Mulgst (I8}
20114: KAIST AREAF (538
AAh

2009 KAIST AH®FAF3 (st
EIZN))

) 20019 29€~2011.02 : SFHAEZEA
AT Aapledy

20119 29~3A): 7 st Axp Ao gsty) m
GFPARR o)F 2 9AEAE StE, ot} RF 2

ERI




