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ABSTRACT

This thesis presents a wideband antenna which can operate to all frequencies of WIFI
technology with the center frequency of 2.4 GHz, 5.2 GHz and 5.8 GHz as well as WIMAX
technology with the center frequency of 2.3 GHz, 2.5GHz, 3.3 GHz, 3.5 GHz and 5.5 GHz from
printed monopole antennas. The proposed antenna uses a feeder the strip line. There are two
layers separated by dielectric. The FR4 substrate with & = 4.3 of rectangular flat structure and
size of 26 x 63 mm’ is designed. The upper layer consists of a strip line and a circular path to
form planar the structure of printed circuit board to improve matching impedance at the desired
frequency. The lower layer contains ground plane with rectangular conductor. The return loss is
lower than -10 dB covering the frequency band of 2.29 GHz to 6.37 GHz. The patterns are
omnidirectional all operation frequency of the both systems. The maximum gain is 3.5 dBi and
the minimum gain is 0.3 dBi. The antenna parameters are varied to determine the suitable

dimension for the specified applications .
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Nea

=
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Fawlimusovnoszumaiotodoudeduaniiia 1¥moanusge1decs
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e IEEE 80216 iumasgiuiioonuuuinldmivayumslfauswdugilasel
wavsznnen wudiaie ez ualited Wudu Taelisaiviaud 1.6 Alawns
f94.8 Alawas DszvuiidwlilFousimusodens1&Tasldqanmlums

demshauaziimosnmva Inuudhiimsndounogaasanainay 2]

2.5 muema lulnsan3y
9 = n’: s & [ ar '
Tnssardvesmooimalu Tnsaadiiuiiognatonuudsmudnyuzve s ly
Tnsan31 (Microstip Patch) azanvauzmsilouvesdygiu dwoimalulasaduuvusu

(Patch) HAZSSUINTIIUALVUFDUTATNAWANYUL 1¥Y 290N (Circular)  HAUIIT



19

(Ellipse) UHUTIM DY (Rectangle) UHUA UM ADUA M (Equilateral Triangle) ua

AWMU (Ring) 1Ay daumsteudyanuveslulnsaasiuisididuasauy Ao
¥

mi3tloudyIunuuasanans (Center Feed) uazmistloudyanuuuuiosninasinais

(Off-Center-Feed) [5] uaz [10] Aaraas 13lugili 2.10

o1

Off-Center Fed
Microstrip Antenna

Center Fed
Microstrip Antenna

O >0
o) b o

7 210 dnvazmislonvesmmhdyg i lulnsansy)

] - ar o U A ) ' 1
dTnssadrveslulnsandiezdszneudsaniegaesdiu AunilaGond uku
STUILNTIIUA (Ground Plane) wazdunaeslFdmiumsadualtloudygiu a1wees
wieawemetlulnsansdunuurulsiun Tasiiladaggiusesdinasn (Dielectric
] @ o ] ] &
Substrate) DYATINAN m:lmfr'm'I‘Hiyilztflu‘lnmmeammwuwmwmum (0 Yszuw
0.01778 HiaduAs H3 0.03556 HAAWAT AIUANUHUIVOITARFINGO (k) THAWYUIAUAT
finninnesnuuuio 0.8 Tadwas 1.6 Taawes Wudu duguauianme i iaggiuses
o o ( . . . . - ¥
uaasdwanIw oou I duins (Relative Permittivity) M50 &, 1ZA1UD3 Loss Tangent

130 tand [11] daneaaslugilii 2.11
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Microstrip Line

Dielectric

Ground Plane

i

(n) meridgyg i lulasaasy [s] () duau i (12)

71U 2.11 TassardrvesmohdgygaluTasansy vezduauin v

2.6 mIsenuuummhdgyanalulnsaniduazmeemalulnsaniy
- - ' ‘§ dd' ~ ' o/
awormalulasaasdiilnssadinegnaronuudsiiveisonuanareiu luaiy
Tassafralunmisesnuuy 1y TassademoirdyyIuuuuszuIuT Y (Coplanar
o o a < 4
Waveguide) Insaardramoidayanslulnsansy (Microstrip Line) ifudu damsosnuuy

a s

o " [ a = o o dy o
MIARTIERIazaNns lumsdiuauinuuana1eiy Inetinusatvilnihauns
¥ ¥ ¥ v 3
Hugwhianunvidesildlumsesnuuumeeinialylasaashiiiesduunans1l
¥
Aann 1ail
J [v) o as
2.6.1 duuAMINANYYY (Characteristic Impedance: Z,) Yosmenidgygnedly
Tnsan3y
o a = 2 v Vet s
mstloudyanauvumelulasansy Saunislumsesnuuuddesldlinma

¥y
BWE MuAaINIInane 11 [5]

4 W
we —<1
H
Z, = & ln(g—H+l) Toviu (2.1)
e, \W  4H
2
PR L7 ENER. +0.4(1—%] (2.2)
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-1
7 = 1207 {% +1.393 +0.667 h{% +1 .444}} Tovin (2.3)

o
: f.eej,

Eg = + - (2.4)

4 o_ o ' a d
i w fie AN NveImnhdyY v naz H ABAUGIVeHLIT NN 18

0

W= w+—t-[ln(%)+l} (2.5)
/4 t

H=h-2t (2.6)

2.62 tudneann (Cavity Model) veamaema lulasan3vusivaanay

t P(r,0,9)

[

j
/T
Y)

1] ¥
i 2.2 nuuaesmIdvesaeeinieluTnsasUukulenay [12]

¥
aooma lu Iasanidudulnavausn 14353 iateuuuinesndn [s, 10]
= o 4 o édy
Tavl¥szvuunuinaiilunsanszuon (Cylindrical  Coordinates)  ¥UUV§1a09A1IA
1 s o dl 1] 1] 1 1] 4 1 1}
dsznoudredmanirlwihiiauysel 2 dau fle dauvu nazdiuan Fududive iy

= 4 o o " a o
'h.liﬂiﬁﬂill UAZISHIUNTTIUA LASAIUNNNANTNYTUNTINTSUDNTDUS lﬁlﬁﬂ‘U?Q‘UﬁJﬂ
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ad to ' o = ad a ' o
a3a Tagez lihariaggiusesiiilums ladidnasnuns mlunsduau gauaaslugy
-
N 212
qd” yJat do o o 4 . ) o
msmauulumInansaldiivesilendudndiannes (Vector Potential) d1M3y
Tnua 70 Aesmdndnninesinimin 4, nouss ldaumsuuunduenius (Homogeneous

Wave Equation) Tuszuunnansanszuonasaums [12]

V2A4,(p,p,2)+k’4,(p,¢,2)=0 2.7)

o

' o ; [ o o
AUITOUERA THUA TM VDIAUIWLULHAN llﬁ3ﬂ'u'nl'lﬂﬂ'ﬂﬂﬂ‘lluﬂﬂﬂiﬂ‘ﬁuﬁﬂﬂ

INIADS 4, AITTUNS
2
E, =-j——22 H,=—1% 28)
wue 0poz K p 0P
.1 2’4 1 04
R H,=-—— (2.9)
wue 0goz u op
.1 (& .,
g sej—t—ui 4, H,=0 (2.10)
wue \ Oz
ﬁﬁ"ﬂu'lwauwﬂ (Boundary Condition) L‘cl'hl
E,(0<p'<a0<¢ <27,z =0)=0 (2.11)
E,(0<sp' <a0<¢ <27,z =h)=0 (2.12)
H,(p'=a0<¢' <21,2'=h)=0 (2.13)
Handudndnnmesvesauunimingnaagiithu
A, =B, jn (k . p'IA2 cos(m¢')+ B, sin(mg')]cos(k.z") (2.14)

(k,F + (k) =k? = 0}pe (2.15)
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" L d "
A3z UUANA 15U (Prime Coordinate) p',¢",z" Wumauiwiiogluniia laoh

J, (X) Li‘luﬁaffﬂfiumﬁwa (Bessel Function) waaqﬁuﬁ'ﬁuﬁnﬁ m lavliaums

X
k, == (2.16)
k, = F;I_’r (2.17)
m=0,12,... (2.18)
n=123,... (2.19)
p=012,.. (2.20)

U ' ' L4 o d o o o W e
iy, szudaamguivessyiuslenduwumaa J, (X) nazdrduvesniiud

L4 o ’ o o 3
15 T (Resonant Frequency) @A msnve z/,, Tuddugaiulileziily

z1 =1.8412 (2.21)
X =3.0542 (2.22)
Xo =3.8318 (2.23)
74 =4.2012 (2.24)

' - & & ° W o d o o
Tuusaz Tnuaaunsomanudes Tsuuud FailveyiusvesilsdFummaaiiu
4 g = ' U ar o o o o
guonaz IduuuauunaznszuaiuialuTnuadeg a1z Wuduassdiduvosilensu
wawa uazi m iudrduguiveseyiutvesilaniumaadmiuanunlas ioa
n=m=1 vz 1&3eiiNdMgaisoni1 Tuuanan (Dominant Mode)
= o ol a jda a
ANt Isuuugveniansiomeoime luTasaasnlinnunuivesTaggiuses
Tadidna3n (r) Misown (7 < 0.0054, ) Mldmaunumuiisnaunu z wwiimnsivaziiie
L4 " [
p=0M1¥ k. =0duiuanudis Tauuuddmsuinua TMZ aunsaldaumsa 2.15

Weuauns dilu
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(/Do = ;[Z'"" ) (2.25)

27 ue
3 LY J ' n:i d' =4 o o d’ 3
TﬂU‘U‘HﬂgﬂUﬂ'l'UBQ % A5 1uﬁllﬂ’l‘i1‘1 (2.25) Tﬂﬂﬁiﬂllﬂu‘im‘iUﬂﬂ']llﬁ']ﬂ'lﬂﬂq@‘llutﬂu

o - o o
TME, TMZ,, TMZ,, TM %, iTnuavanidu 7M7Z, s¢18anudis Tsnugdaaums

1.8412 1.8412v,
(fr )IIO = = (2‘26)
2ma~f ue 27m,/€,

A < ' 1 -
diom v, iuanudwesuaaluyoainadase (Free space)

- H ' =~ 4 &

AN Tsuuug luaunmsi 2.26) TusiumsAnauiufivey (Fringing Field) &9

o X 4 PP ok W ' ik
NATUNVDLIAVDAS Tasuusaazyii I nueima Idhunnn innueranienionn ¥4
szdoai ldduraumavae Tunsdivesnnuansnaumsavesziunisniarsail

- =Y :& d.w o o
Uszansma ez lununsaiiesa1dluannis 2.27) [10, 12]

a, = a{l+ 2 [l [i:]ﬂ 7726}} YUANAT (2.27)

me,

v
gauumumanns 2.27) asluauns 2.26) aunsvoulni 1didy

110 f "
E gr
aun1sn (2.28) szausadurunisail 18 1ndifvaazinadnsInIsAanaIn 2.5%
A a
MRLRRERE ; >>1

amm luilanduaomsnu « 1aiduaums

F

a= 1 KEUAIIAT (2.29)

SESEERE
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_ 8.791x10’

L4,

F (2.30)

¥
o s

i 1dm « luaumsn 2.29) udwaihmnduuumuasluaumsi (2.27) on

@ A ¥

@ 9y P
AT 1dsmninmssavoudn
v "
AIUUNNAUNITN (2.29) Az (2.30) INTDAUIUMIAS ANV T INA lu 1T
= 1 = - ot ) ° - ' a‘ d
ansdununay Tasia s mesn 1 lunsmuIufenn LD Tsuuus aanImau

o o d a & [ o A :
vou Iihduing nay anumuivesiag Fiinarenvessriivesmuenimeiooniuy

o
2.7 waanddenineates

2.7.1 tmmmﬁnw’mmmﬁini’mmmi'u'm1ﬂuﬁimi’nmsﬂ1=qnn"l§'~nu

WLAN ua¢ WiMAX

awome T Ty Tnauuuduaaes i I vaed qnadaiiuTae C. Y. Pan [1]
Hog AU ﬁ'm%’uﬂ15ﬂi:gﬂﬁ°l=1’fuuﬁgmaqsxnuﬁa WLAN 1oz WiMAX TagTassaiiaves
awomeniunuy Ty Tu Inauuuduasesiniginssimdonsumoh dyaradmiy
nszfuunzusugnih A dsginssdimavumany ¥dmsuh mamdn iy Tavld
naroUHAYBOUANLA G M UMM qauFedounduiiio dB 1in 2.01 Anzidsad 81 427 A
NIBSA 1oy 5.06 HNZIFIAT B9 6.79 ANZITIAT NTOUAQUANDALIU 2.4/5.2/5.8 ANLIBIAT

dm3U WLAN uaz 2.53.5/5.5 finzidsad dmiu wiMax TaoTassadnvesaoeiniegn

uaaaglin 2.13
'ﬁrqgmma‘ 48 R szunuAnhdnda
z 4 w1
| S
P [ I
h
148
22 lg
- T
30
1.6 T =
¥ e —
(M) AUt (¥) A (M) AUnda

4 - ] ) C{ -] o
31 2.13 Tnssaramusvindinvesmeainmauuusiusiuwngmitausiuvina ly

wieiaawas (n) U9 (V) Aunih uag (A) Aunas [1]
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- - ] = a
1ngIli 2.13 Ae Tassadvuesmoeima mweimaly Tu Inavuunurssiunaes
' - v ) o ° aq 9 [ L & ]
gnnuanIndmivmailiszgnaldanuny WLAN uag WiMAX @agnes1901nupy
PCB (Printed Circuit Board) Te/f311509%HA FR4 1A £,=4.4 UYUIA 30x60 #1519

flaquns

P a0 ) ° g9
AT 2.1 VOUWALDUAIUDNAINT 10 dB 9INN1391883 LazuaUANUDA M VT
& o o d' ) =
MAgIgN R UMsAsuvIAYeY W, uaz W, (h = 24.4 indwas uag g

= 1.6 Haang)

W, W, a1 sazuuuddnd @ | thunann 2 wazuuwddsi Gnz
(Nodtung) nzi3In) B3nv)
4,17 2.08-4.14, 2.06 5.18-6.09, 1.72
12,17 2.00-4.16, 2.16 5.02-7.03, 2.01
16,17 1.94-4.18,2.24 4.96-6.94,1.98
12,11 1.94-3.35, 1.41 5.34-8.30, 2.96
12,22 2.04-4.15,2.11 4.97-5.71,0.74

VM 2.1 uansmnsgapdedounduvosveuvatauaNuEiang 10 dB
9INM3$1009 HAZTTEZY0ITNAMMBTMTUmeemATaiuauefumsAsunsviia
V0d W, oz W, (h=24.4 iadwns 1oy g = 1.6 Iaamuns)

Tugiii 2.14 uﬁmﬁaNafhnﬁqty;ﬁué’iaunﬁ’mffﬂunﬁu’wam HazNAABUILFUNA
¥ hmannmsinesluduunimadaomnumiuiomoemaifiusug nidnmdan
mschnﬁut’fﬂunﬁ'mfuvz"lﬁﬂsauﬂqnﬁams“li’s’am“luﬁxun WLAN 10z WiMAX uaziile
Wnurudnh@ L dgldmasumamyiudnludumdwesmooimeive 1 fiRanad e

@ a A ot ¢ o o o 9 = 9
nuduinausnuuas dmsumsth ) Fauluszuy nazaseunquiams 1dauvesszuy
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30

Return Loss (dB)

40+ = Measured w/ conductor-backed plane
""" Simulated w/ conductor-backed plane
: *— Simulated w/ o conductor-backed plane

:1(] A FARMTRE, NS — -l R s E IS S

l 2 3 4 5 6 ¥

Frequency (GH;;)

4 " o A o
7N 2.14. nlfvudivumnmsgdodounduszniimwaninmssiaes uaz wavinmInadeu
YoImuMan lainaue (h = 24.4 Tadwas g = 1.6 Tadwas w, = 12 Tadwas

uag w, =17 adwns) [1]

G=0°(+2)

x - v plane

(N) 2.5 ANzIETAS
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D=0°(+2)

x -y plane

(@) 3.5 AnzIFsAY
§=0°(+2)

a a o
(M) 5.5 NNZLEIAY

J A\ 4 ﬂ' o R
71 2.15 wavinmsnageuLuuFUMsINIRsZIERAUYEILEIMAT IdiuELe (1) 2.5 A

NLIFTAT (V) 3.5 ANLITIAT LAz (A) 5.5 NNIFIA% [1]

U 2.15 Wunvugimsunsnszaeaduvescoemaluszuny xy 52U x-z uog

FEU Y-z IHIUUFUMsuNs nIznenauuUUTOURINAIND 2.5 AnziEsad uaz 3.5 fing

v ¥
@sad aavzdunaldnngi 215 ) uag () sz vy dudniyhiiguiduuy

D.

A4 da

sUmsunsnszeadunuuseudniiosnnauinlusyuiu xy  Tdmduniidnvuziiiu

B

NNauLAzIINAIANULANAYEIR Y TuuLILNY x LB y 1NN -3 dB Faunndiiias
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Radiation Characteristics of a Dual-Band Flat Antenna
for WIFI and WIMAX Applications

T. Pumpoung and C. Phongcharoenpanich
Faculty of Engineering, King Mongkut’s Institute of Technology Ladkrabang, Bangkok 10520 Thailand

This paper presents a dual-band antenna to cover all frequencies of WIFI technology with the center
frequency at 2.442 GHz/2.552 GHz and 5.775 GHz as well as WIMAX technology with the center
frequency at 2.550 GHz/3.545 GHz and 5.550 GHz. The proposed antenna uses the strip line with
impedance of 50 € and two conductor layers separated by dielectric between them. The FR4 substrate
with rectangular flat structure of size 22 mmx50 mm is designed. The upper layer consists of strip line
with 50 Q impedance and printed circular monopole antenna. The lower layer contains ground plane with
rectangular conductor. The return loss is better than -10 dB, and the cross polarization is lower than -20
dB. The radiation pattern is omnidirectional beam. The antenna parameters are varied to determine the

suitable dimension for the specified applications.

Key Words: Dual-band antennas, monopole antennas, printed antennas, WIFI, WIMAX, WLAN.

. Introduction

Nowadays, wireless system technologies are very
opular because they are easy to use without wire
ine. These services can be used in anywhere and at
nytime. The antenna is one important part of these
ommunications. The multi-band or broadband
ntennas have been used for these applications. This
s due to their low cost and easily fabrication. The
esign for WIFI (Wireless Fidelity) systems have
overed frequency band of 2.4 GHz, 5.2 GHz and
.8 GHz (2.400 GHz-2.484 GHz, 5.150 GHz-5.350
sHz and 5.725 GHz-5.825 GHz). For WIMAX
Worldwide Interoperability Microwave Access)
ystems, it is desired to cover the frequency band of
.5 GHz, 3.5 GHz and 5.5 GHz (2.500 GHz-2.690
1Hz, 3.400 GHz-3.690 GHz and 5.250 GHz-5.850
jHz) [1]. The dual-band antenna for WIFI and
VIMAX applications is presented in this paper.
‘onventionally, the fundamental antennas such as
1onopole antennas, printed monopole antennas [2-8]
nd CPW-fed compact meandered patch antenna are
sed for WLAN [9]. The printed monopole antenna
/as proposed for using in WIFI and WIMAX
ystems [1]. This paper develops dual-band antenna
or WIFI and WIMAX applications. It is aimed to
>duce the cross polarization to lower than -20 dB
or practical applications.

. Antenna Descriptions

orrespondence: C.Phongcharoenpanich, Faculty of
ngineering, King Mongkut’s Institute of Technology
adkrabang, Bangkok 10520, Thailand.

nail: kpchuwon@kmitl.ac.th

Fig. 1 shows the structure and parameters of the
antenna with dual-band operation for WIFI and
WIMAX applications. The upper layer consists of
printed strip line with impedance of 50 Q and
circular monopole antenna. The lower layer consists
of ground plane with rectangular conductor. In this
paper, the material of FR4 substrate with &, of 4.4 is
used. The design is applied from the fundamental
principle of the printed monopole antennas.

h

&
L

g L

(a) Front view (b) Side view (c) Rear view
Fig. 1 The structure and parameters of the dual-band
antenna for WIFI and WIMAX applications.

This paper is intended to reduce the cross
polarization level for actual applications. From the
previous works [1, 5, 7-8] the antennas can operate
in dual-band for WLAN and WIMAX. However, the
cross polarization is relatively high and necessary to
improve. It is typically higher than -20 dB. To
reduce the cross polarization lower than -20 dB
while maintaining other good performance, the
antenna structure is consequently analyzed.



3. Parametric Studies
3.1 Return loss for various w,

Fig. 2 shows return loss when /= 18 mm, r = 17
nm and w; = 30 mm. The parameter w, is varied to
find its effect to the antenna performance. From the
esult of the return loss in Fig. 2, the suitable w;, that
an over WIFI and WIMAX systems is 17 mm.

Return loss (dB)

Frequency (GHz)
ig. 2 Simulated return loss for various w; .

.2 Return loss for various |

neturn 10ss (db)

Frequency (GHz)
ig. 3 Simulated return loss for various / .

In this section, the antenna characteristics for
arious / will be studied. Fig. 3 shows the return loss
or various / when other parameters are fixed as
ollows: » = 17 mm, w; = 30 mm and w; = 15 mm.
he return loss of lower than -10 dB is used for the
riteria to cover all WIFI and WIMAX systems. The
arameters / are varied from /= 6 mm to / = 24 mm.

It is found that / = 18 mm is suitable parameter
ecause it can cover WIFI and WIMAX systems.
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However, / = 24 mm can cover almost WIFI and
WIMAX systems.

3.3 Return loss for various r

Fig.4 shows the return loss of the antenna for
various » when /= 18 mm, w; =22 mm and w, = 15
mm. It can be seen that the value of » covered the
return loss along the frequency of dual-band
operation are » = 17 mm and » = 19 mm. However,
when » = 19 mm, it can cover wider frequency band
than r = 17 mm. Therefore, » = 19 mm is used as the
designed parameters. The next step is to study the
influence of parameter w,.

J |
=
2
=
£ |
E |H.’ —=-  r=13mm
é -40 Illf— ey e e N e e
||' r=17 mm.
il r=19mm. £
-50 F e edlen
T T i
i | f
2 3 4 5 6
Frequency (GHz)

Fig. 4 Simulated return loss for various r .

3.3 Return loss for various w,

0
-10
& 20
=
@ .30
2
£ -40 | ‘
E | e u',ﬁ:gmm. |
—  wy=|8mm.
&2 -50 — e oy
‘ w) = 26 mm. |
-60 — T wmRem |
70 | | |
2 3 4 5 6

Frequency (GHz)
Fig. 5 Simulated return loss for various w; .
3.5 Radiation pattern

The next property that is necessary to consider is
the radiation pattern. The simulated radiation



atterns for various frequencies are shown. The
ntenna parameters are fixed as follows: / = 18 mm,
=17 mm and w; = 15 mm. For w, there are two
alues to be varied viz., w; = 22 mm and w; = 26
nm, respectively. The radiation patterns are shown
n Fig.6 and Fig.7, respectively. Fig. 6(a) and Fig.
(a) show the pattern in E-plane whereas Fig.6(b)
nd Fig.7(b) show the pattern in H-plane
ounterpart. It should be pointed that there is no
ross-polarization in E-plane pattern. The cross
olarization is only appeared in H-plane.

0
f=2442GH
b 1 2, Z
¢ =90° ¢ =270° f=2.595 GHz
. — = 3,545 GHz
£=5250 GHz
f=5.550 GHz
—— £=5775GHz

— — Co-plo.f=2.442 GHz
Co-pol.f=2.595 GHz
— — Co-pol,f=13,545 GHz
Compol,f = 5250 GHz
Co-pol.f= 5.550 GHz
— —Co-pol,f= 5.775 GHz
—— X-pol.f=2.442 GHz
X-pol.f=2.595 GHz
= X-pol.f=3.545 GHz
X-pol.f = 5250 GHz
X-pol.f= 5.550 GHz
——— X-pol.f=5.775 GHz

|l o [x]

(b) H-plane
g. 6 Radiation pattern for /=18 mm, r =17 mm w, = 22
m and w; = 15 mm.
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- = f=2442 GHz
f=2.595 GHz
—— =3.545GHz
f=5.250 GHz
f=15.550 GHz
— =575 Gl

— — Co-plo.f=2.442 GHz
Co-pol.f=2.595 GHz
— — Co-pol.f=3.545 GHz
Co-pol.f=5250Gllz
= = Co=pol.f=5.550 Gl1z
= — Copol.l'=5.775 GHz
X-pol,f= 2.442 GHz
X-pol.f= 2595 GHz
——— X-pol.f=3.545 GHz
X-pol.f=5.250 GHz
———— X-polf= 5550 GHz
X-polf=5.775 GHz

(b) H-plane
Fig. 7 Radiation pattern for /= 18 mm, » = 17 mm w; = 26
mm and w; = 15 mm.

From the results of the radiation pattern in E-
plane and H-plane for both cases of w,, it can be
observed that the pattern is omnidirectional beam.
The elevation pattern is figure-of-eight shape where
as the azimuth pattern has no specific directions.
When comparing the pattern for different
frequencies, it is found that the pattern is almost
identical for all frequencies. However, it can be
pointed that the H-plane pattern in Fig.6 at 2.442
GHz and 2.595 GHz has no cross polarization that is
different from the case in the Fig. 7. The cross
polarization is appeared for all frequencies with any
Wi

Ultimately, the antenna parameters can be
summarized as tabulated in Table I.



Table 1. Design parameters

Antenna parameters (mm)

r / w; w;

18 17 22 15

Fig.7 shows the simulated gain of the antenna for
various frequencies of 2-6 GHz. For the antenna
gain, it is apparent that the gain is increased when
the frequency is between 2 GHz at 3.7 GHz. When
the frequency is between 3.7 GHz and 4.256 GHz,
the gain is reduced to minimum value. The variation
of the gain will be increased again when the
frequency higher than 4.256 GHz. The gain will be
highest again when the frequency is 5.256 GHz.

Gain (dBi)

Frequency (GHz)

‘ig. 8 The antenna gain when / = 18 mm, =17 mm, w, =
2 mm and w; =15 mm.

}. Conclusion

This paper presents the development of dual-
and antenna for WIFI and WIMAX applications.
'he main objective of this paper is to reduce the
ross polarization to lower than -20 dB for actual
pplications. From the parametric study, the
btained designed parameters are as follows: / = 18
nm, » = 17 mm, w;= 22 mm and w, = 15 mm. The
adiation pattern is investigated. It is explicitly found
hat the pattern is omnidirectional beam. The
ptimum cross polarization in H-plane is -25 dB at
he frequency of 5.250 GHz. The gain is also
imulated. The results confirm that the gain of the
ntenna is efficient for WLAN and WIMAX
ystems. Finally, it can confirm that this antenna is
ery useful for modern wireless communications.
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