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The normalised E-plane and H-plane radiation pallems measured at
the centre frequencies of the ~pective bands are show n in Fig, 3. The
panems are obse rved to be nearly omnidirectional in the H-plane, with
a cross-pol ar level better Ihan - 15 dB in the bores ighl dirttl ion. The
antenna ellhibilS similar radiatio n cha racteris lics in all the des ired
bands. The measu red anlenna gain against frequency is presenled in
Fig. 4. The I nlenna offers a peak gain of7.38 dBi in the GPS band . The
m~. imulll gai n.~ observc d in Ihe IX 'S, 2.4 (j lll WI." N, 5H ( il ll
WlAN bands are 3.73, 4 ,22 and 4.65 dB i. respectively. The radialion
performance of Ihe antenna in all Ihe above bands is summarised io
lable. I. It is observed thal all bands except the 5,H(il ll hand '"C
ti ne~ rl y rolariscd alung y direction , Thc 511(j l lz Il,md is ",Ih"g' ''I"llo
ihe other bands.

Resulls: The measured return loss charact erislic of lhe propo sed
anleuna is shown in Fig. 2. Thre e fC$OIlant bands ~re observed al
freq'lcneies 1.75, 2.45 and 5.76 G Hz with 2 : I VSWR bandwidlhs of
23, ~ and 4.5%, respeclively. The lower resonan t hand wilh 40(, Ml lz
( 1466--11172 MHz) bandwidth is wide eno ugh to cover lhc G I'S / DCS
bands. The higher resonant bands with 124 MHz (2372- 2496 MHz)
and 260 MHz (5630-5890 MHz) bandwidlh s cover the 2.4 and
5,8 1iHz WLAN bands, respectively

Resoeance in Ihe 2.4 G H7- band is influenccd by Ihe lenglh I, +Il - 21"
Whcn lenglh I, (If Ihc middle clement is increased. the !iCCRnd
rcsouance shins uJlw~ rds, whcre~s it I:Cls InwcrcoJ whcn lhc lelll:lh I,
is increased. Dimensions of the refleclor aff«1 bolh lbe resonance
frequency and impedance malChinll in the 5,8 GHz band, Another

~nlellna wuh I , = 79.4 mm, Iz = 77 ,48 mm and I) = 60.54 mm exhibilS
resonance a! 940 MHz, 1.85 and 52 G jlz, su it~ hle for GSM/DCS/
5.2 (i Hz WLAN appliC81ions.
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AnlennQ duign : Geometry of the proposed an tenna is show n in
Fig 1.11 is etched on FR4 subsua te of relalive permittivity <,:: 4.7
~nd Ihickness 11 = 1.6 mm. The antenna has two arms of lengths
I, = 38 mm, h=33 mm alid width s Wl = Wz= I mm, placed symme
mcally on either side of a middl e ele ment of length I) = 17 mm and
widlh Wl= I mm. The feed point o f the anlenna is cptimised to be II
Ihe middle of edge AB. Good impedance malching is achieved by
tmbcdding a reneclor of dimensions ~ = 40 mm and W =25 mm on
the bcncm side of tbe substrate It an offsel d=O .5 mm from the edg e
" 8, 1$ shown in Fig . l .

From the experimental and simula!ion mulls, il is underslood Iha!
tilt lll\Ofr resonance can be tuned by varyin ll the length /1 of arm l.

}ntr", llI(/ i,,,,: The r.ll'id prog ress in pen;o nal and compuler comm u
nicalion technologies demands integ ratio n of more Ihan one commu
n ic~lion syslem into a single compacl modu le. To com ply with this
requiremenl compact high-performance multiban d planar anlennas
wilh good radialio n eharacleristics are needed. A plana r single-feed
dual L ar uenna of dimensions 30.5 >< 2 1.5 )( I ] mm operaling in G PS
and DeS bands was proposed in [I J. The du al band anlenna for the
ISM band (2.4/5.8 GHz) usi ng a backed microsteip line proposed in
I ~ J has an overall dimension of]O >< 20mm on FR4 substrate and
offers a muimum gain o f 4 dBi, Th e dual frequency antenna contig·
ur.lllon propo~ed in PI uses triple-slac ked mic roslrip palch anlennas
with a sler in Ihe middle patch , 10 achieve Iriple band opet7ltion. In
Ihl~ Leuer a compact single-feed planar antenna with three wide 2 : I
VSWR opel1lling bands arou nd 1.8. 2.4 and 5,8 G Hz. cove ring four
u,d\ll lr~"I ue lley halHls. nmnclyGI'S ( 1 5 7 ~,4 Ml lz). ncs ( IHOO Mll z).
1.4 Gll l{ 2400-2485 MHl )and 5.8 c ue(5725-5825 MHz) WLAN, i~

pttscntcd,

Fie- I Geomelry ofpropQsed QnlennQ

. Top view
H Odt . ;....-
L=.a mm./ , = ll mm.h", ll mm. I, ,,, 17 mm. W",2 S mm.
",= w, = " ' = I mm, A= 1.6mm, d = O.Smm

" tXllnp.t~1 single_feed muh,h~nd p1flnaf antenna con~&urali"" . uil
~hk fOf Grs. OCS. 2.• /S. ~ CHz WL"N appli~alions is pte:lCnlcd.
The Inlenn" ha. d.i mensions 3& ~ 3 ~ 1.6 mm and offe.. &0Dd
f3d.,..ion and rcft.c<:lion clLorae-terialicl in the at><nte~....nC)' bands.
TheI nlenna hu a simple~omclty and. can be cuily fed. ..sina: a SI)n
coa.il l probe.
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Conclusions: A compact multiband planar antenna with reflector
backing suitable for GPS/DCS/2.4 GHzWLAN/5.8 GHzWLAN
applications is proposed. The wide 2: I VSWR bandwidths at the
three resonant bands, along with moderate gain and radiation char
acteristics, make the proposed antenna an ideal choice for multiband
wireless communication gadgets.
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Fig. 4 Anlelllla gain in desired bands

Table I: Radiation characteristics of proposed antenna

Gain Cross-
Band (GHz) and (dBi) Polarisation polar Radiation pauemapplication maxi level

min (dB)

H-plane E-plane

1.41.-I.X7 (iPS 7.3X/5.45 Linear along -23 Omni- HPBW=90
y direction directional at 1.75 GHz

DeS 3.73/2.1

2.37-2.49 Linear along Omni- HPBW=80'2.4 GHz 4.22/1.31 -25
WLAN Y direction directional at 2.45 GHz

I,ll' I,X'! Linear illnllg
-1'1 Omni- HPaW = 121.IX (illl ~,lIjnl2

.r direction directional 01 5.76 (;11,WI.i\N
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