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Wideband horn antenna including circular—polarizer

and straight-type mode-converter for Ka-band

g 4 "
Young—-Bae Jung

Abstract

In this paper, the circular polarized horn antenna composed of circular polarizer and impedance transformer is designed, and
fabricated. For the circular polarizer, two types of the polarizer are designed and the electrical performance of them is
compared; rectangular waveguide polarizer with 45°-inclined dielectric slab and oval shaped one. Straight type mode converter
has a stepped impedance structure and plays a role of converting waveguide TE mode into coaxial TEM mode, and the
proposed antenna is designed to directly connect with active components using the feed-through in the input port of the
mode converter. Fabricated antenna has the wideband performance, VSWR<1.5 and Axial ratio < 1.0dB, ranging from 30.085
to 30.885 GHz, and the antenna gain is 6.7°7.0 dBi.
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Table 1. Oval type polarizer dimension

Cross . )

Elements section Dimensions (mm)

External _ =
waveguide rectangular a=7.112, b= 3.556
Transition 1 | rectangular as 7'0112:' éﬂsg 5.15,

Polarizer _ _ _
waveguide oval R=384H=10L=170
Transition 2 oval R2 = atg‘:Hg 5201'035’
Horn input square a=b=7112

7] Nl Asfolty, WA G F A mEe
A7) (Amplitude)E #71 JEIRAT. AR el
Asp) 7k BTz Anld] kel T weel A
AL ZobAl, 2] (Axial ratio)el Qo1 Foje]

= [e)
EAS et

_

— Return loss(dB)
— - mode 1 transmission
— mode 2 transmission

dB

— Return loss

— - mode 2 transmission

dB

-20

25

-30

-35

40

28

285 29 295 30 30.5

freq(GHz)

(o) B 7= &

31 315 32 325 33

x|
3

Hup|

% 4. 2% Hu| AlZso|ld 2ot
Fig. 4. The simulation result of circular polarizer



42 A7) 28 3] =52 (Journal of IKEEE) Vol. 15. No.4

3. AN X mE B &Y Aol WA Ao FXE FA 7] $lste] E7ly)
Stelubel AAHE TEAGEST WA R} =
o AEAHQ ARS H3ld, ATz REHEY
b A 2 AF H REWds s AAE ® 4. YA T=o £Y o A
g AYshe TE R85 §54 4 TEM 2= g uieh gol, T Jlo 9¥ANy] F2 F
2 Wgele 98ke 3t mewskr)e] Fxel x| of Fud 54 Holr A SHAAMNE §old
AEHolA Aat= (¥ 5ol AAE ok B o3 AA AYTFZE o] 831, Ka-dlY dFHA4E =3
A7) 39 AdTtxEs Fite] JyuAs Wks # EHYE A 2 ARSI telve] Az
), ditq oz ggrt Frkshe] weEl WA g £ <tevel A¥gAHAIY FAE SR FFsta,
ZLo ZUHE APAE Fes FAATERE Adshe Ao
(2% 5)9 F2 (@ YoiA, o] Loz FAH 2 o]t E3, dFANr|Y JFHe] A= 4
F122 hybrid ¥9ez 54 d9dAE 70Q HE oo} AMTE REWEly|o] o7} 2z Z7hd
2 Jdste] Juldxo g3k WstE sEskA 3 dulds WEAVE et FAtE ZEWgr)e
th. AA A3 26~33GHz & FI ool - AL dPyo] AYEHE AH AdsA gar, A
15dB o3t WAMAIG 548 7FTh dubd o= 3 TeAEEZ AAAS A3 $15te] wlo]
0 T T T T
s ]
Measured return loss
-10
[ Fh X{ VSWR<LS .o
i PO g’ S
& ‘ 8 2
L L ! ? Ih“ g s
L Ly Ly Ly 30 Simulated Teturn loss !
-35
(a) JSH\J 7= 2E H.ji._"7|9| = 4Ozz«: 285 29 295 30 305 31 315 32 325 33
. freq(GHz)
(a) HRAPH S
10 0
A TN T
2 \ <>
/ é Insertion loss with polarizer
" \/ g
(b) DM X BE HED| AlB20lM 23} . | VL
28 28.5 29 205 30 30.5 31 31.5 32 325 33
freq(GHz)

% 5 &AM Fx ZE HEY|ol fLxt AlZeo|Md AT}
Fig. 5. The structure and simulation result of a straight type

mode converter 27 6 MA AR FHTxel £¥AN

Fig. 6 Measured result of a total feed radiation structure

G AR g2 mE d3E B FodsAS A
Auk EZ2AHo R SAA S GHE(e,=4.9)0] o} 22EYYH feed-through® AAE F wlo]az
M AA W ES AFeit olE Ka-tFelA &5 ~EY9 FdoA K-AYHE AZdste Fz= A

(302)



Wideband horn antenna including circular-polarizer and straight-type mode-converter for Ka-band

. A
FE Al%?_raﬂov‘i Aol wlgte] thA A3tE
¥ el Al 29.0GHz 4 32.0 GHz9
&2 59 ?ﬂ%%‘oﬂﬁ VSWR<1.29] HAMAIG A&
Hol=d wste], FAAT Slojx = AA del
A VSWR<1.50]8k9] 458 Hola Qlr}.

g 7. MEE HEEn Doikote|ute] AEALE

Fig. 7. Photo of fabricated circular polarized waveguide
antenna

25

\\
=30

a5 — Measurement
— - Simulation

-40

normalized radiation pattern(dB)

80 -60 40 20 0 20 40 60 80
ang(deg)

(@) ZAtEHE (@30.5GH2)

..o-—-""-:'——’_-‘_—
—- ="
94 — = — —°
8
7
6.
% 5 m
—o- Simulated gain
4 —— Measured gain with polarizer
—— Measured gain without polarizer
3 —o— loss compensated gain by microstrip line etc.
—o - Simulated AR
5 —=— Measured AR

295 30

305 31
freq(GHz)

(b) 0l5/%&H|(Gain/Axial ratio)

315 32 325 33

% 8 HMehel AHI TupEtete|Lte|
Fig. 8. Measured result of proposed
waveguide antenna

5z

circular  polarized

(303)

43

o
rir
ta

E

ok

75k vhol AR mER whels] AdRe
A gel oApe} vholARERY 42}
cha weEE, A {0 gATE
= g v ﬂq =, e

o] LaE i

i
2

ox,

2

S
> o,
=S
2
N

B9 4t o

o

2, ri off

o

g
-

o

ol
ol
9

[\-)HJZ',O?LE

i)

T’}"ﬂ"ic’ﬂ"i °463*‘4JJr7l«l FrRA
7dBS Al9jEtd oF 1.8dBelH, K-AvE <}
H3k7)9] feed-through %2 o] FARoA
5dB9] &40 HAHASS I8kt
H etelvel AbRe (23 7T 2ov, WA H
Fof o] 5 FH| %ﬂﬁﬁrh (22 8 =
A Azt Ao
: gL SholA AFd
6.7~7.0dB A=e] —g— mc}

o g
o]
)
> o

10 ool oA 2 fo x
>

2
2 om

SR S

Fu)i
Poe %
%] A

e

= Ka-tlgelA
Ell‘rﬂc’?fﬂ‘)re AA, Az L
, AA SrELe

32 ©

156_-3]'04 5] 5]
gujdetave A¥sd & e 24 FHS
zk=th AzkE AT RS F% Ka-ti oA 871
AEo wdR st WAL QtEUe 55E
AujdrEvz J8d dgelH, $1484Es x5
AFEFAUY ARz A HA E8E 5 S
Ao 7 dadn)

[11 A.S. Reutov and A.V. Shishlov, “Focuser-based
hybrid  antennas one-dimensional  beam
steering,” [EEE Conterence on Phased Array
System and Technology, pp.411-414. May 2000

[2] Ming Chen and G. Tsandoulas, “A wide-band

for



(N
3L
N,
L
5y
Lo
oy
s

%A (Journal of IKEEE) Vol. 15. No.4

square-waveguide array polarizer,” IEEE
Transactions on Antennas and Propagation, vol. 21,
pp. 389 - 391, May 1973

[3] U. Tucholke, F. Arndt, T. Wriedt, “Field
Theory Design of Square Waveguide Iris
Polarizers,” IEEE Transactions on Microwave
Theory and Techniques, vol. 34, pp. 156 - 160, Jan
1986

[4] J.C. Dix.,“Design of waveguide/coaxial transition
for the band 2.5-4.1Gc/s,” IEE Proceeding, vol.110,
no.2, pp.2b3-255, Feb, 1963

NIPNEAIP

A 9 (H3Y)

19994 @ Fdigduw HoEd
(&3h

2011 @ KAIST AREAF3
(F3HA AL

20099 : KAIST AREANZE
(F8tukal)

2001 29~2011.02 : ==t
AT Avprled g

20119 29~&A) : 9 aoista 717 712; A o

GFHATopolE E AAAEANE <tE, dolt,

(304)



