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An E-plane horn reconfigurable antenna system design

Student : Huai-yung Yen Advisor : Dr. Ruey-Bing Hwang

Department of Communication Engineering

National Chiao Tung University

Abstract

In this thesis, we reported a reconfigure antenna that is able to radiate different
topologies of radiation pattern. Such an antenna system is composed of a 4-way
power divider made from a cavity-type structure fabricated using printed circuit
technology. Due to the symmetric.glectric field distribution in the resonant cavity, the
power divider maintains equal-amplitude- and phase- distribution in the frequency
range from 2.3 GHz to 2.5 GHz. Meréover,-the high isolation among the ports was
obtained. The output ports of the 4-way power splitter are respectively connected to
four E-plane horn antennas. Notably, the four E-plane horns are integrated in a
metallic parallel-plate structure equipped with four flared open ends. To enhance the
isolation among the four E-plane horns, the metallic cylinders array was employed as
a sidewall of the horn antenna. Moreover, prior to connecting to each of the horn
antenna the signal was connected to a Radio Frequency switch to turn on (to the
antenna) or off (to a terminator). Therefore, we can dynamically switch the beam
among the four sectors. Specifically, the beam pattern covering several sectors can
also be obtained. In addition to the numerical simulation of the overall antenna
structure, we have fabricated this antenna and measured its radiation characteristics.

The excellent agreement between the measured and simulated results was obtained.
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(Introduction)

L1 #H#kdra

BEHATHENA KT S L XE@B A GIFF L ROWAER % - MIEFBARIR
RIERATRBAER - IC oy WAZBTR S I RAEE > 5% B2 RGBT
BEZRATEHERZARF AR T R TsD 6 —3 % - BEA £ TDMA - FDMA
#u CDMA 4 4% -

% B A R 42 (Smart Antenna) & — B F TR EM G BERE LM > T LUARA]
B R KB R LB EEETAERE - RS E e TR » BT
BUFRAE - CH T RERFNA —BRENARRTAZM >R E OS> A
AZEE BN ERE SR F L EREIHITR 12 A B F 6% R HIER
H WA ISR A AT R R B9 T R R IR 5@ o H 0 R N I B R R SLE eIk
R &A% % R RATHP R > W EARATIEIC RN I8 L SR 3N58 E 0 AR B SR AR AL
(SNR) = & T =T SARE BORIR AT BORBYRUI S LE Sh » 29T sUR D 7 H Akl
e Tihf % ERCHBIE - B TREFEDRENERGE  BEARE %
GARA EBIER M REAEEREH S EHEZH s ENNRELETREM S
% & ¥ H(Space Divider Multiple Access) 7 B Z A% 1 » 7T LASR A [ K B Fo] 28 4 28 &
(time delay spread)# % & # /& % % (multipath fading) &) % & ~ 3¢ ho 3% 43 K £
(transmission efficiency)¥1 4 % B A X SR ML E LA LB EE TR - — &
045 B R G R A R R AE | % R P73 X 4 (Switch Beam Antenna) & i J& 1%
X 4 (Adaptive Antenna) W 38 °

ERBRG AR S BRRE R T @ A8 F) KR 6945 @ R G RERR R
GhEMMHERGE  TAREE 360°0K-FEREE - EAPEAFTHERDBE

f (Beam Footprint) LA%% » 4 #1132 2] ¥ B K R » A AF LL 3 5 8933848 3LL »
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2.1 1
HAVE R T @ K IR SRR IR B E BN SR GR
ARALBEERH Q EhTARESAFES - b2 CTUURAMEREE
RIERAR L B G AT miE s TRMES - i — M F A a9 8% 4 (microstrip
line) ~ P @k % (coplanar waveguide ) ~ # 4% (slotline) ...... % o mLsRE A
PR B RABFMENEAR 0 SR EAL P AHATIER
A IRERM A FE RO FRAZHE B EHHEF R RNRAE L H
A&y Tty HnEE AR, ... S 458 o A A A 4B IR R
Az F L BRIE B LA R Z IR R M Ao B o AL B R E AR R
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R = R4t -
BIERZERINBERNDESRE T HEEONENTRE - READE S
%3R3 A (ring hybrid)sh % 4 B2 % & o 8F B 3k IR MEIE S A BT R SLIR ST - B
AR TN ARRARBERS T LIRS R SR BT - &R £
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&5 Helmholtz’s equation Fo &8 & 1% F AR 45 479 7T LA ARAT B A0k 35 oY 45 40

k, = Al — [ — th root(zero) of J,(2)
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TE, . % =BJ,(k,p) cos(ng)e a
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X =1 —throot(zero) of J,(2)

k,a

™,, 7. = AJ, (k, p)cos(ng)cos(k_,z)

n=0,12,..

0,1,2,..

p:

k., =

[ —th root(zero) of J,'(2)
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™, J = g Vet uso2. p=01,2..
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TE,, . /. 2 prl =T n=0,12,... p=12,..

(c: ik 3x10%m/s)

n|0 1 2
1
1 2.405 3.832 5.136
5.520 7.016 8.417
&2-1 Jo(x),  Ji(x), Ja(x) B9 4R
n|0 1 2
3.832 1.841 3.054
7.016 5.331 6.706

22 Jo(x), I/’ x), ] (x)&a94&

* 2-1 fnk 2-2 5% & B & & 3 (Bessel's function) — &k £ 5 B & J 2 a94R > 7T

=2.405
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) (az j & (- —k 24 kY AT (kgp) costng) cos(k ,7)

EEMA R LR ZRAR B AT RS Eg A EE 1.6mm & FR4 45 > 4

p7

kz EaS
T ) ISR A 24GHZ Btk o £ 2 oty et e SO KD d A

P=0. graumsprsases Mo 2, 50uEsh

E. =k*AJ (ko p)cos(ng)
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