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Abstract-In this paper, we present a new shape of
bi-band micro-steip anfenna for WIMAX and
WELAN  applicadions.  The propoesed anlenns
consists of @ rectangular patch can be achicwd by
using Ushaped slot and 4-side truncated cormers
fabricated on the FR4 Substrate.The propesed
anfenna is designed to operate al WIMAX (3.40-
AT0 GHE) and WEAN in USA (515 - 535 GHz,
3,715 - 5875 GlEk) stondards, We validafed the
simulation results obtained by the C5Tsoftware by
comparison  with HFS5 software, The results
obfalned by the two softwares showed satlsfacilon
in ferms of return loss, radiation pattern and gain.
Subsequenily, we performed a parameirie siudy of
the U-shoped slots to anal yze their influence on the
performance  of  the  patch  anmtenna,  This
mpdific ation showed the eifects of adaptations on
the widih of the two bands, two resonance
frequencies. Al ihe end of this theoretical stady we
carried owl the Fabrication of this proposed
antenni. Comparative  discossions  between  the
simulation resulis and messorement resulis show
the importance of uwtility of the performances of
this antesna In the WIMAX and WLAN
applications.

Tndex Terms-  Microstriptruncated  cormers,Bi-
band antenna, HISS, OST, WIMAX and WLAN,
fabric ation.

[.  INTRODUCTION

Wireless commmunication has been progressing
extensively since  last few decades and  sull
demand for new technologies s enormous. Two
[ jor fechnokzies ameng wirekss
communication svstems that are serving this
demand are WiMAX and WLAN. WDHAX
provide high-speed data mtes and mternet access
throughout wider coverage amea. [t opemtes al

three different leensed bands at WIMAX (3.40-

370 GHz) and WLAN m USA (5.15 - 5.35 GHaz,
5725 - 5875 GHz) [1]. Teday they are no bonger
simple  commumication  devices,  With  the
development of new  standards and  design
constraints,  phone  manufacturers  and  new
wireless devices now prefer integrated antennas.
The needs of these services, which anre constantly
mereasing, have imposed an implementation of
several functions on the same device, hence the
notion of mulirband antennas [2]. The new
lelecommunication  syslems must be abk 1w
e hide a large number of functionalities in order
to meet the tequirements o cohabit several
standards on the same anienna (LTE, GSM,
LUMTS, GPS, WIFI, WiMAX, ecte.) with other
wers, W improve  the  throughpuat  of  the
Iransmiss ons, o avoid the phenomena of fading,
o ensure 4 better efficiency in the reception of
the signal Because of this, extended antennas
must be able to adapt o such an enviromment.
The radiation pattern of wireless anemnas s ako
a common preoceupation that must be taken into
account  durmg  the optimization and  design
process [3]. The bi-hand coverage antennas are
operationa ]l due o the communication standard
evolution [4-5]. WLAN and WiMAX siandards
specify many  bandwidth and many operating
frequencies around the world, so to satsfy this
applications a multi hand antennas are required
for the future communication terminal. Modern
antenmas must meel the equirement of bi-band (o
sufficiently cover the possible operating bands.
The antenma st also be small enough o be
placed  mse  the minimizmg  wircless
commumicaton systems [6-16].

This work has been devoted to the development
of @ new printed antenna with a  ground plane to



twn frequency bands, This antenna was designed
in CST microwave studio software and the same
design s compared with HF55. This simulation
will be performed and the result will be taken
with the best resuli obfamed For experimental
measurement, the geomemry of an antenna s
fabricated and their various parameters are tested
using a vector network anabser. The goal of this
paper devoted to bi-band andennas  operating
hands for mobile application,

. ANTENNA DESIGN

In this paper, we have proposed a comer-truncated
antenna profofype consisting of a rectangular
patch with d-truncated comers dedicated  for
muobik phone application. The designed antenna
i5 printed at on a FR-4 substrate and simple
feeding using a microstrip line feed, which has
compact dimensions of (26 = 30 mm’), is printed
in the front of subsrate FRA epoxy of thickness
h= 1.6 mm, relative permitivity 4.3 and loss
tangent 0018 the choice of substrate s
important m terms of anfenna performance. The
dimensions truncated comenrs are (6.5 % & mm’),
The dimensions of the ground plane are chosen o
be 26 = 10 mm’ in this study.

Fig. 1. Basic printed truneated four<comeresd antenna,
{a) Front view, (b} Back view,

The geometrcal parameters of the antenna are :
L=26 mm;Ly=3 mm;Ls=6 mm ; Ly=1 mm ; L-,-=5
mm W=30  mmW,=10 mm W,=6.5
minWe=5.5 mm, Wi=215 mm ; W,=6 mm ;
L=tn5 mumL=3 mm ; W.=2 mm ; W= mim,

I SIMULATIONS AND RESULTS

The simulation s done by varying feeding
positions and S-parameters are recorded. As it i
given in Table T the resuls show the vanous
parameters an which the performance of he
antenma depends. We simulate the antenna 1o
operate af 3.32 GHz for WIMAX and 574 GHz
for WLAM applications. Also,we can see that the
antenma operates inoa widechand of (3 - 6,78
GHz) at §,,< -10 dB.The CST software obtained
resubis are presented in Fig. 2 i the frequency
range from 010 9 GHz
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Fig. 2. Bi- band antenna computed retum loss.

The proposed antenna is feasible for WLAN,
WIMAX, has a good adaptation with a retum
loss of - 4] dB at the resonant frequency 3.52
GHz and with a peak of -30 dB at the resonant
frequency 5.74 GHz It s ako found that this
antenna has a better adaptation with respect to the
base antenna in the same frequency band.

IV, MEASUREMENT RESULTS AND
DISCUSSION

The parametric study was camied out o optimize
the antenna design. This study s very interesting
before the manufacture of antenna can be made.
The Fig. 3 presents the simulated return Josses
for different values of S of the skt in the
frequency range from 0 to 9 GHz
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Fig. 3. Simulated retum losses for different values.

The geometry of the truncated patch antenna s
fabricated and ther varous parameters are fested
usig a vector network analyzer.

(a)

(b)

Fig. 4. The fabricated 4comered antenna. (a) Front
view, (b) Back view.
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The antenna & designed and simulated wsing
CAT software hased on FIT method and Arsof
HFSS employs the Finie Element Method FEM.
Comparson between the rem loss of measured
and simubated resulis of proposed antenna &
shown m Fig.5,

Frequency |GHz)

Fre. 5 Bi- band antenna computed retum loss.

Comparson hetween simu lation and
experimental print amtenna results shows  that
there & a good agreement between samulation
resuhts and measurements are observed for both
frequencies in terms of reflective coetficient, we
observe a good adaptation m the frequency hand
of [0-% GHz], we record a peak of the order of -
4] dB tw 3.532 GHz-30 dB 1w 574 GHz ihe
HFS5 simulator showed a peak of =30 dB o 3.54
GHz and a peak of -20 dB to 572 GHz | the
simulation results measured with a peak of -25
dB at the frequency of 3.54 GHz and -23 GHz
frequency of 5.7% GHz, A small frequency shift
is recorded berween the three curves usually due
to measurement crrors. These results corectly
respond to mobile phone applications n WIMAX
(3400 - 3700 GHz) and WLAN (515 - 533
GHez, 5725 5875 GHz). According to the
curves in Fig. 6, there & a very good core lation
between smmulated and measured results.

Tauble 1: Comparisan between the FHSS software CST
and mepsured resuli.

Frequency soltware  Peak [GHz] S [oB]
Band
[T 1 L5 41
HFEZ 5.04 36
[31.40- 370 GHz|  Measurad 354 25
WLAH [=:1) B ]
HFSS 72 =20
[5.15 - 5,35 B L 575 -23
GHz, 5775
5.875 GHz)

The simulated radmtion pattern obtamed by CST
and HFSS software for ths antenna for 3,52 GHz
amnd 574 GHz are shown in Fig. 6, The good
agreements  befween  two simulation  software
have been found excellent peak. The msuls

demonstrate an excellent perfomance of antenna

proposed operating mabile phone application.
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Fig. & Simu lated mdmion pattems tor proposed
antenna at 3,32 GHz, 5.74 GH ez,

V., ANTENMNA GAIN

Gain of the proposed antenna prmted at different
frequency values is detalled m fable 2. Fi B
indcates peak and minimum trend in the working
frequency range. Peak gain was achieved at 6
CiHz with a value of 2.8 dB1 and minmwm vahe
of gain 5 at 2 GHz with a gan of 0.8 dBL The
performance of the antenna has been studied and
its simulated gain is shown in Fig, 7.

Tahle 2; Proposed antenna gain at different

frequencies
Fremqueney  GaHz| Camin [dfsi |
2 0.8
2.5 1.7
3 2.3
i 20
4.5 2K
5 2.2
1§ 2K

To show the correct functionmg of patch antenna
in the operating band, we plotted the gain of the
antenna according to the frequency. The gan is
greater and the best result demonstrating the
correctness of our appreach for moebile phone
application. The computed gain reaches 2.8 dB at
the resonant frequency 4.5 GHz, A comparison
table with already exsting work in terms of the
siee of the structure, peaks, bandwidth and gam s

show in table 3.

Table 3: A comgarative t

bhle with ¢xisting works

[t

Ourwiork

Parameters and vakie ()

W, = 16,L, =29, =14, W,

=BL=13 , L= ML= T,
Ly=3.Ls =12, Ls =12, Ls
=3 H=18

Parametars and valie(rm)

L=26 Ly=3, Lam L= Wed0 W
g=10,W=6.5.
Lr=5.5,We=2 3,0, =5, L, =6.5 L
=3.W,=2 W,=10H=16

Tha FR4 anbanna substrate
with a relatva  delecing
cons@nt of 44 and loss
tangent .02

Tha FR4 anmtenna subsirate
with a8 mlatwa delaciic
consmnt o  4Jand o
tangent (.018 ,

.--""’""'--.._H
3 I o
=
I/

1-Freguency band

Fe= 2.4 GHe

=52 GHe

2-Relurn laes

For: =24 GHz, 511= -Z0
dB,

Forf=52 GHz 511 = -19
dB.

J-Gainc 4 dBi

1-Frequency band

Fr= 3.62 GHz

=574 GH

2-Resturn lass

Forf,=3.52 GHz,511= -41 dB,
Forfy=5. T4GHz, 511 = -30 dB.
3-Gainc 22 dBi

Frequency [GHz|

Fig. 7. The gam as a function of viewing frequency,

W1 CONCLUSION

[n thie paper, we proposed a new promiing
design of printed truncated d-comered antenma
with LI slot fior bi-band operations covering two



frequency hands (3.4-3.7 GHz) for the WinAX
and (5. 725-5.872 GHz) for WLAN system, A
challenge in designing such mulmle wireless
communication protocol svitems & 0o design,
bw cost and specific type of miniatire antenna
with small sizes, The resulis obtained are
simulated uwsing a finite  integration  technigue
using the CS5T MW Studio and compared with
FEM method using HFSS software and compared
with  measurgd  results, The obtamed  good
performances of antennas satisfy the demands of
mobilke phone application,

(1]
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