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Antennas for mobile phone handsets are generafliyiired to have compactness,
complete built-in mountability, multiband operatiamd environmental isolation, as
well as broad bandwidth and high efficiency. Thesitate integrated waveguide (SIW)
is a low cost realization of the traditional wavietgy A compact dual-frequency half
mode substrate integrated waveguide (HMSIW) antewita microstrip fed for
wireless applications is proposed. The proposednsat generates two bands at 2.45
and 5.8 GHz for wireless local area network (WLAdtLess points and point to point
application respectively. The proposed antennajigble of achieving a size reduction
of nearly 50% in comparison to conventional SIWhkeTdesign involves open loop

resonator embedded with dumbbell shape resonatointéon dual resonant frequency.
The HMSIW technology is introduced by adding viastlee side wall of the open loop
resonator. It is used to achieve particular bartti wood return loss performance. The
model of the antenna is built and simulated usiDgpAoftware. The designed antenna
having the return loss of 12.353 dB for 2.45 GHd 48.869 dB for 5.8 GHz and the
size of 11 mm x 17 mm, which is very compact coregato other design. The
simulated results prove the compatibility of the HIMW/ antenna with the 2.45 and 5.8
GHz WLAN application.

INTRODUCTION

The progress of wireless communications equipmaeitiding mobile phones is ever accelerating toward
implementation of the ubiquitous society, placingrenimportance to the antenna technologies dayalyy Als
handsets improve in compactness and functionsdenteyears, the antennas for these equipment hawe c
under the spotlight, transforming their longstagdimpression of “an accessory for wireless comnmatioos
equipment” into “a key device for wireless commuation.” Naturally, mobile phone handsets are stipng
required to be small in size. But also the suitgbflor the environment of use specific to mobilbopes.
Recently, the applications of wireless local aresawork (WLAN) have received much attention. Mobile
communication terminal, such as antenna for WLANeguired to be as small as possible in dual freque
band. Microstrip is the best candidate as it cawvige favourable features, such as low weight,gdtafile, and
low cost of production as well as useful radiatibiaracteristic.

Wireless Local Area Network (WLAN) is one of thesbaetwork used in the communication system.
According to the Federal Communications Commis$ie@C), WLAN frequency is allocated under unlicensed
spectrum category, where it falls under the ISMdaBince WLAN frequency is under unlicensed speatru
category, its frequency has been used in many @gigns and devices, such as Bluetooth, microwasn,o
and cordless phone. This networks usually uses @&HKZ frequency for the Access Points and 5.8 GHz
frequency for point to point applications since 398
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After then considerable research has been donecatém 2011 a simple, compact EBG microstrip argtenn
is proposed that covers a wideband of 250 GHz aeddesign is conformal with the 2.45 GHz ISM band
(WLAN, IEEE 802.11b and g)/Bluetooth/RFID applicats (Alam, M.S.et al, 2011). Then in the year of 2012
a new design of dual-band circular polarized (CRyaostrip antenna for ISM band applications (2.48zGand
5.8 GHz) was introduced. The proposed dualband @fPostrip antenna with compact design has achieved
design intention of having return loss of < —10 @il axial ratio of < 3 dB for both frequencies of®2 GHz
and 5.8 GHz (Norhanani ZAKARIAet al, 2012). Then in the year of 2013 a compact daadbtransparent
antenna with co-planar waveguide (CPW)-fed for lege applications in the unlicensed industrialestific
and medical (ISM) band was proposed. The propos¢ehna generates two bands at 2.4 and 5.8 GHz for
Wireless Local Area Network (WLAN) access pointsd gooint-to-point applications, respectively (Rani,
M.S.A., et al, 2013). The design of Swastika shaped microgtafth antenna for Industrial Scientific and
Medical (ISM) band applications was proposed in20lhe design has four slots as same as Swasti@e sh
into it and it resonates at 2.416 GHz frequencyit(Bdithatha, Set al, 2015). In the same year, the microstrip
patch antenna is designed for Industrial Scientifidd Medical (ISM) band applications, which resesaat
2.404 GHz. The size of the structure is comparbtigenaller and microstrip line feed is used as féeding
method (Udit Raithathal, S. Sreenath Kashyap, 2015)

The substrate integrated waveguide (SIW) is a lost pealization of the traditional waveguide systhed
in a dielectric substrate, where the side wallssafgstituted by two parallel rows of via holes pldso that
there is no power leakage. The structure of therhatle substrate integrated waveguide (HMSIW)nsilsir to
that of the SIW, but with the waveguide width hafliconventional SIWs. Consequently, the HMSIW ipatale
of achieving a size reduction of nearly 50% in cangon to conventional SIWs, while keeping the main
properties of the SIW.

In this paper a dual-frequency half mode subsirdtgrated waveguide (HMSIW) antenna is designed fo
WLAN application operating at 2.45 GHz and 5.8 Gfrzquencies which is capable of achieving a size
reduction of nearly 50% in comparison to converdld®iWs.

Design Of Hmsiw Antenna:
A. Design of Dumbbell Shape Resonator:

The design of the compact HMSIW mobile antenna ists1f open loop resonator embedded with
dumbbell shape resonator. The dumbbell shape resomhbich is a basic resonator is initially desidnBue to
its resonant behaviour it may be compared to thieseesonator (CLC circuit). The equivalent citcoifi the
dumbbell shape resonator consists of a capacitprafCinductor (L) and a capacitor (C) in serieke Tength
and width of the resonator plays a very importaii¢ ito find the resonant behavior of the dumbbbkipe
resonator.

The layout of the dumbbell shape resonator anekjtévalent circuit is shown below
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Fig. 1: Layout of dumbbell shape resonator (a) and itsikited S11 result (b).

B. Design of HMSIW antenna:

Then the dumb-bell shape resonator is embeddedapigm loop resonator integrated with one side vias
attached to a microstrip feeding line which is moghbut HMSIW. A half mode substrate integrated aguide
(HMSIW) antenna is chosen because it provides ftaguencies. The proposed HMSIW antenna is fed by a
microstrip feed. In this type of feed techniquecanducting strip is connected directly to the eddehe
microstrip patch. The conducting strip is smallar width as compared to the patch. This kind of feed
arrangement has the advantage that the feed cattlved on the same substrate to provide a planetste.
The microstrip offers several advantages inclu@irgple design, allows for planar feeding, easyltaim input
match with some disadvantages of Significant lediation for thicker substrates, for deep notcpatiern may
show distortion.

This design involves the design of antenna with lbkioall stub embedded open loop resonator integrated
with one side vias. The feeding technique follovigdnicrostrip feeding. The half mode (a row of yi&W
antenna for 2.4 GHz is initially designed. Themitade to resonate to dual frequency by varying dsiems of
the feeding structure. The dual mode is obtaineadidition to 2.45 GHz, which is changed to singledmas
from 5.7 and 5.8 GHz (dual mode) to 5.8 GHz (singlede) by varying dimensions of open loop structure
Then the return loss is improved by varying dimensiof dumbbell structure and feeding structureentthe
curve is smoothened by varying the feeding strectoroptimize the output.

The layout of the HMSIW antenna and the simulag=iilt is shown in Fig. 2. below
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Fig. 2: Layout of HMSIW antenna (a) and its simulated &dsult (b).

A comparison of various papers on the WLAN applieabobile antenna is shown below in a tabulation.
Where the overall dimension of the antennas iselardpen compared to the proposed HMSIW antenna.
Therefore, the proposed HMSIW antenna is very campden compared to other antenna designs. A size
reduction of greater than 50% is achieved by uiegHMSIW technology.

Title Frequency with return loss Size

Proposed Compact HMSIW Mobile Antenna for WLANReturn loss of -12.353 dB for 2.45 GHz11 x 17 mm

Application and -13.869 dB for 5.8 GHz

Design Analysis of An Electromagnetic Band Gap Mstrip | 2.45 GHz with return loss 34.5 x 34.5 mm

Antenna, 2011 >-10dB

Design of Stacked Microstrip Dual-band Circular &i@ed | 2.45 GHz and 5.8 GHz with return lo$s60 x 60 mm

Antenna, 2012 >-10dB

Dual-band Transparent Antenna for ISM Band Appima, | 2.45 GHz and 5.8 GHz with return lo$s60 x 60 x 2.075 mm

2013 >-10dB

Swastika Shaped Microstrip Patch Antenna for ISMndBa 2.45 GHz with return loss 29.95 x 38.13 mm

Applications, 2015 >-10dB

Microstrip Patch Antenna for ISM Band Applicatio2§15 2.45 GHz with return loss 30.14 x 39.92 mm
>-10dB

Fig. 3: Comparison of overall dimension of the proposedermma and other antenna types for WLAN
application.

Conclusion:

In this paper, the performance of a compact HMSI\8bike antenna for WLAN application has been
presented. The antenna operates well at returrofod$.353 dB for 2.45 GHz and -13.869 dB for &8z and
the size of 11 mm x 17 mm which is very compact pared to other design.
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