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and yt planes). Radial ion patterns al other frequencies across the
opel"lling band I re simil.r to those shown in FiS. 3, suggesti ng the
use fulness of tile Intennl in the entire band. The antenna gain
measured in the 2.4 OH: WLAN band givu a peak g.in of 6 dBi . 1
2.48' GHz u . hown in Fig. 4. Chlnllcterilli cs of e e proposed In lennl
are compared with thal of a standard circ ullr pitch in Table 1. The
cropcs ed configul1ltion has an l rel reduction of -7)% with respect to
Ihe circular patch rcsonaling lllhc same Irequeecy, From the experi
mmt.l studies it is found ,h. t tile desig n p.rameten
of the anlenna.re L=O. I23 Aa. W= 0.0403 Aa. 13 =0.079 Aa. b =
0.00247 la. d=0.0 IS6 Ao and 1 = 0.0024 7 -4- where Aa is the free
space wl velengtll 11 the openlltinS frequency. The design p.lrameten
given Ibove I re con finned by conducting uperimenll l observal ions
on pitch .nlennlS openlltlng in other frequency bands .

FIe_2 Rtlllr ll Iou cMmdtrlsfia ola"lc" nll
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FIg. 3 Radill/ioll pill'trlU a! ctll,rc!rcqut"cy uluPCnJ,inl b4Jnd
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Compact wideband antenna for 2.4GHz
WLAN applications

M. Joseph, B. Paul, R.K. Raj and P. Mohanan

'" """cl eompact .... ideb&Ad anlellll.l fof ...." 1_ local__rlc
(WLA~ IlpplicatioM ill theH CH: bud iI ptueateel . Theproposed
low pn:Ifile anlmna of dimcnAon' I' " I'''' " 1.6 mm offen 18.6%
band....id1hand an . .......e pin of -S dBi Thcan_ can be: e~ei~
di...,\l)' ulinl' SO 0 couial probe .

I~'rodllc/io,,: Wireleu local area networks (WLAN), which facilitale
wire-free communication between PCI, llp top s and other equipmenl
",ilhin a local . rea, have made If'emendous advancements In recen t
ye'l1, COIIlp'ctness, . impliclly ,nd ease of intcgnlltion, coupled with
IUpcrior n:ftcetion efficiency Ind I1Idiation perfonnancu arc: the
challenges posed in designing antennu for the lbove applicalion.
Vtrioua melllods used to overcome the inherent narrow bandwidth of
microslrip pltc hea include lISing .tacked p,rasi tic elements, coplanar
plIUiticelemenll , aperture co upling and . Iots in the patch. A coaxill
pnlbe fed patch anlennl with dUll shorting pins and . Iots, offering
21.'''' bandwidlb and 2.2 dBi I ,in is proposed in (1], on I subslnle
of tbiw esa 12.' mm. The planar inverted f confiSW'lolion propoaed
in[2Joffert 42% bandwidth, with an over a1llize of 30 x 10 x 2 mm
01'111'I FR4lubstrale and I via hole for impedan ce m. tebing. The 50 n
coui.lline fed oarrow Ill! pl'le IQlenna with 1.1I inverted L slit (3J fOf
WLANopel1ltion in e e2.4 GHz band(2400-2485 MHz) givCl ' p in
of16 dBi. In thill Letter I novel complCl wideband anleMa, which
offers a gain of 5 dBi in the .bove band i. proposed. The entenne can
be exciled directly lllrO\lgh I simple probe utending from the Wl.A N
ciJl:uit board, allowins ill euy integnlltion with the communication
module. The proposed geometry Ind the e~perimcn lll ruullS I re
prClented.

A~'tn na dtlig,,: The seometry of the proposed antennl is shown in
Fig. I. 11 is etelled on • subl tnllle of dielectric constant ... '" 4.7 . nd.= 1.6mm. TIle anlennl has I small rectans ulu portion ABCD of
length L ",I ~mm .nd width W=4.9mm. 1\vo similu 1mI' of
dimensions 11 _ 9.6 mm, b ..0.3 mm I n; placed .ymmctrically on
lide AB of tile rectangle I1 . n o ff.el I "" 0.3 mm (rom comen A
!Dd B retpeclively U Ibown in Ihe Fis ure. The oplimum feed po inl of
lbe Inlen/ll il alonl l ide AD oflhe reclllll le I I1 di. lance d"" 1.9 mm
from A. Impedance rnltcbi n, ilachieved by ehan,in,lhe length of
IITII IlIld frequency tunin, by Idjl1ltin, the lenlth or Ilml 2. In the
l!love de. ip , length and potlitioa of the ImlJ 1nl optimiled "peri
IIlnIlIIly for 2.4 OHzWLAN band with I wide 2;1 VSWR bandwidth
of460MHz.
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..RtIlllu: The Qperime ntal relUn1 Iou of the above anleMl ill abown
iD f iJ.l The Iil\CDD.llUOlating It 2.47 (jHz ofTera - IOdB .retllfll
1011 from 2260 10 2720 MHz, covcrin, the 2.4 (jHz WLAN bllld,
eI1IibitiD, 18.6% bIIIdwidth. The experimental radiJ.tion Pl tIenIJ I!
2,47OH: in the)'l, U IlId .1yplll1Cl, respecti vely, 1nl dep icted in Fig.
1 Tbc pallClIlI an: nearly OllIIlidirectional in the "ll:VItion plaaa (u
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Table 1: Comparison of proposed antenna and a standard circular
patch

Antenna % Bandwidth Gain (dBi) Area (mm') Patterncov....e

Circular parch 1.12 5.11 829 Broadside

Proposed anlcnna 18.6 5 218 Omnidirectional

Conclusion: A compact wideband antenna with a novel geometry is
proposed. The antenna exhibits moderate gain and excellent radiation
coverage. These features make the proposed antenna suitable for
WLAN operations.

M. Joseph, B. Paul, R.K. Raj and P. Mohanan (Depann'ttnt of
Electronics, Cochin University of Science and Technology. 'Kochi
682022 Kerala. India)
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