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Study for the Size Reduction of
Microstrip Patch Antenna using Corrugation

A O = o =
SR 3FF

Moo-Ha Song - Jong-Myung Woo
2 <

Ay rpo)lAZ2EY HA gElvte] 2718 o)A 1.575 GHz el AW
Qi ﬁﬁé FEE A FEE 4 A4 SHFHOE A, AABAT A anr, uhgk A3
FEEX WY F2o Hlg] AA9 FHAA)7t 214 % %wﬂ%i”% -10 dB ¥HAEA L 62 MHz
A B 39 MHz(2.5 %)) B8] 23 MHz(1.5 %) Z7}8t5ich. o]5-& HHF ) 6.7 dBde] u]an 0.9 dB A3}
® 58 dBdS JERARITE 3 dB WEE FHHo]l dHo 2 s E-HolMT 18° kst A}Z} F539
2%, 329 7INNA 271 FHFo) B3 21.6 %9 HA F2FAE AU FA LHFP AL WA A¥A
shol] thal HA) R FAFY Wl 433 %] WA F2EHE AUk -10 dB A ZL 70 MHz (4.4 %)2
HH o] ws] 31 MHz2 %) Z7}819th o] 5& 2.2 dBAZ A Hu o) v)a] 4.5 dB A3 YL, -3 dB WL
E-Holl A 22°, H-HdA 13° 242 Z7tatick. A8 Aste] A9, A9 27)1E HAY) uls] 41 %7t A8
T, U 08 dBO] F3 3 AW SAHL Agon, 2 dB ol &) WY EL 20 MHZ(1.27 %)2 HAH Y
10 MHz(0.63 %)ell ®j3} S7FE QAT )24 & =& At telvt 227 A3l A &34t 913,
e E Z712 s thgFd Aulir) BoiE Aade e &8 sHsAol iU

f oge o

Abstract

In this paper, to reduce the size of patch, three types of 3-dimensional patch antennas which are one-
directionally-corrugaged type, rectangular ring-likely corrugated type, and lattice-likely corrugated type rectangular
microstrip patch antennas(MPA) are designed and fabricated at the 1.575 GHz. As the result, one-directionally
corrugated rectangular MPA is reduced in the resonant length of patch by 21.4 % than that of general plane MPA.
-10 dB bandwidth(B.W) is 62 MHz(3.9 %) and this is broader than that(39 MHz, 2.5 %) of plane MPA by
23 MHz(1.5 %). The gain is 5.8 dBd and this is reduced by 0.9 dB than that(6.7 dBd) of plane MPA. Half power
beamwidth(HPBW) is broadened by 18° than that of plane MPA in the E-plane and this is due to the reduced
length of patch. For rectangular ring-likely corrugated retangular MPA, the patch size is miniaturized by 21.6 %
than that of plane MPA. For lattice-likely corrugated rectangular MPA, in the linear polarization, the size of patch
is miniaturized by 43.3 % than that of plane MPA. —10 dB B.W is 70 MHz(4.4 %) and this is broadened than
that of plane MPA by 31 MHz(2 %). Gain is 2.2 dBd and this is smaller than that of plane MPA by 4.5 dB.
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HPBW is increased in both E-plane and H-plane by 22° and 13°
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, respectively. For circular polarization, the size

of patch is reduced by 41 % than that by 41 %. The axial ratio(AR) is 0.8 dB at the 1.575 GHz and the axial
ratio bandwidth(ARBW) within 2 dB is 20 MHz(1.27 %) and this is increased by 10 MHz(0.63 %) than that
10 MHz(0.63 %) of plane MPA. From all the results above, it is conformed that the proposed antenna has merit

in size reduction of patch and in the input impedance B.W, and is more profitable in many application than the

general plane type MPA.
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Microstrip Patch Antenna, Corrugation, Current Path Distribution
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Fig. 1. Structures and return loss characteristics of plane and one-directionally corrugated rectangular

MPA in the linear polarization.
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