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Abstract
A technique to design a compact microstrip patctenna is presented in this paper. The proposed za
consists of a comb-like slot patch with inset fegdmicrostrip line. The proposed antenna shows gop@dance
bandwidth at the center frequencies 2.44 GHz aétl GHz with good impedance matching. The proposgéenaa

provides the size reduction of 94.6% while compafiterature one,

maximum gains of 2.88 dBi angl dBi,

antenna efficiency of 88% and 98% for both cemegdencies, respectively.

Keywords: Microstrip patch antenna, comb-like-slot patcH,AM,dual-band.

Introduction

The main goal is to design antenna for wireless
communication applications where the space valubef
antenna is quite limited while it reserves the
characteristics of multiband, light weight and lowst.
Microstrip antennas are the most rapidly develofielgl
in the last twenty years. Currently these antemza® a
large number of applications in mobile radio system
integrated antennas, satellite navigation recejvers
satellte communications, direct broadcast radio,
television etc. are reported in [1]. To reduce siee of
the antenna while achieving dual band and wide
bandwidth, numerous designs of various types d$ sla
patch have been proposed in literature, the Uesidt E-
shaped patch antennas are proposed in [2], [3]elédd
microstrip antennas with tooth like slot on patale a
introduced in [4]-[6]. Dual broadband toothbrustaséd
and comb shaped slot antennas are reported if8]7]n
wireless communication applications, the demand for
low profile compact size planar antennas is indreps
day by day. In reference [2]-[8], the main drawbask
the large size of antenna.

In this communication, a new compact
microstrip patch antenna with comb-like slot is
presented. The desired bands are obtained by tiheng
dimensions of comb-like slots, length and widthrefet
feed and the size of patch. The proposed antermassh
less than -10 dB return loss both at 2.44 GHz (2.48
GHz) and 5.61 GHz (5.43-5.82 GHz).

The rest of paper is organized as follows.
Antenna design is presented in Section Il. Sectlbn
deals with the results and discussion. Conclusieangat
section IV.

Antenna Design

The geometry of the proposed antenna is shown
in Fig. 1. The design of the proposed antennavialthe
described guidelines followed by the optimizatioithw
the commercially available software IE3D. In theide,
the antenna is printed on a 1.574 mm thick FR4tsaiies
of dielectric constant 4.2 and loss tangent 0.0245.
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Fig. 1. The geometry of the proposed antenna with detailed
dimensions (Unit: mm).

The following design procedure is used to desigs
antenna with good radiation characteristics.

Specify:&, , f, (in Hz) and h (in mm).
Herefr is the resonance frequency

&, is the dielectric constant
h is the thickness of substrate
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Determine width and length of patch and s

Design procedure:
1. The actual length of the patch can now
determined by solving the equation (1) iL.

C
L=——F——-2AL+L
Zfr /_Sreﬁ slot

(1) Where,
L4 is length of horizontal slot

-1

£, =5t 5r2'1[1+12VH ’

2
(2)
AL (£ + 0'3(WF+ 0264]
At - o412 =
h (e, - 0258(F+ o.sj
3)

2. For an efficient radiator, a practical width tl
leads to good radiation efficiency is=1.5L
3. Design the slot with slot length is equal

%or% and the width of slot is calculated &

1/ (0.065Lyg)qy)-
4. To excite the antenna, inset feed techniqu
used. The inset feed having &ip width 1.2
mm, a gap width of 1.2 mm (between the s
and the patch) and inset depth 13.5 mn
considered.
Values of the design parameters calculated usime
presented method and the design parameters opdii
using IE3D software. The detailed mensions of
microstrip patch antenna with contike slot on patch ar
shown in Fig. 1.

Results and Discussion

The simulated reflection coefficient of t
antenna is showin Fig. 2. The simulated gain al
antenna efficiency is showrn Fig. 3 and Fig. 4
respectively.
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Fig. 2. Thesimulated return loss of the proposed antenna

In the proposed antenna, the center frequel
2.44 GHz and 5.61 GHz are obtained by considetimg
width of the patch 17.26 mm and the length of nehirn
7.5 mm. The god impedance matching is obtained
considering the location of the end of feed ling 94)
mm. By doing this,the better return loss obtainedha
required operating frequency, as shown in Fig
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Fig. 3. Simulated gain of the proposed antenna
The radiation patterns of the antenna

symmetric and omnidirectional due to the geomet
symmetry of the antenna structure, the stable tiadi
patterns are achieved with maximum gains of 2.88
and 4.3 dBi for both bands of the proposed antare
shown in the Fig. 5 and Fig. 6. It is seen from risults
that two operating bands centered at about 2.44 &td
5.6 GHz are excited with good impedance matchiitng
-10 dB impedance bandwidth for the lower and uj
bands comes around 70 MHz (2-2.48 GHz) and 430
MHz (5.41-5.84 GHz), respectively, which are able
cover outdoor Wireless Local Area Network (WLA
bands.
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addition, although the antenna shows a simple tsireic

— I Antenna Efficiency and compact size, it can generate two bands centgre
100 about 2.4GHz and 5.61 GHz to cover the outdoor WLAN
G8.41%. 5.61 GH=
90 ' bands.
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Fig. 4. Simulated antenna efficiency of the proposed

antenna ST
The comparison between proposed antenna and P~ |
reference [2], Hsing-Yi Cheet.al, is shown in Table I. 008l
Elevation Pattern Gain Display
Tablel {dBi)
Parameters Reference [2] Proposed @
antenna
—s— 2.42GHz at 0({deg)
—=— 2.42GHz at 90({deqg)
Operating 240248 241248 900
Frequency (GHz) 3.72-582 345584 a
w2
Ground plane 64 x 638 19 x 23
dimension (L x W)
n mum®
Patch dimension 30% 34 158x17.26 4.0
(LxW)inmm®
L=}
Dielectnc Constant 44 42
& o
2, .
Dielectric Material FR4 FR4 A s
0°06-
Azimuth Pattern Gain Display
dBi
Dielectric Substrate 44 1.574 (0.0627) (aen
height in mm (b)
Fig. 5.(a) Elevation pattern at 2.44 GHz, (b) Azimuthal
pattern at 2.44 GHz.
Volume fdx68x44d 19x23x 13574
{Lx W x h)in mm’

The size reduction done through the proposed
antenna is 96.40%. So, the antenna has a simpl=gie
and is easy to be printed on FR4 substrate withllsma
volume of about 19 mm x 23 mm x 1.574 mm. In
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Fig. 6.(a) Elevation pattern at 5.6 GHz, (b) Azimuthal
pattern at 5.6 GHz.
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Conclusion

In this paper, a new compact microstrip patch

antenna with comb-like slot is designed using IE3D
software. The proposed antenna having return RE99

dB at 2.44 GHz,

-37.62 dB at 5.61 GHz and provides

good impedance bandwidth 70 MHz (2.41-2.48 GHz),
430 MHz (5.41-5.84 GHz) with compact size and low
cost. The radiation patterns of the antenna ararstnic
and omnidirectional due to the geometrical symmefry
the antenna structure. It can be preferred for amrtd
WLAN applications.
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