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ABSTRACT

Wireless communication technology has been developing continuously. The amount of
data transfer increases according to wireless applications. To support large data transfer, it is
necessary to develop the ultra-wideband antenna. Therefore, the objective of this thesis is to design
and fabricate the coplanar waveguide-fed monopole antenna with tuning tapered ground for UWB
application with simple structure.

This thesis proposed the development of the coplanar monopole antenna by tuning on
ground plane using two techniques. The first tuning technique was adjusted antenna at ground plane
with stub load steps shape which had response frequencies range of 3.03-13.81 GHz. The second
tuning technique improved at the same point with stub load tapered shape frequencies on 3.03-15.00
GHz.

The bandwidth comparison results of both antenna prototypes have shown that the
antenna with tuning stub load steps shape achieved bandwidth of the percentage of 143.73. The
average antenna gain was 3.44 dBi. For the antenna with tuning stub load tapers shape, the response
bandwidth was the percentage of 159.60% and the average antenna gain were 3.59 dBi, both

antenna supported UWB as IEEE802.15.3a.

Keywords: stub load, ultra wideband, tapered ground plane
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SMA - 50 Ohm Connectors

Panel Mount

Johnson Components® + P.O. Box 1732 + Waseca, MN 56093-0832 + 1-800-247-8256 + Fax: 507-835-6287 + www.johnsencomp.com

142-0701-621
142-0701-626
142-0701-631
142-0701-636
142-0701-701
142-0701-706
142-1701-011
142-1701-016
142-1701-031
142-1701-036
142-1701-041
142-1701-046
142-1701-121
142-1701-126
142-1701-131
142-1701-136
142-1701-191
142-1701-196
142-1701-201
142-1701-206
142-1711-001
142-1711-006
142-1711-011
142-1711-016
142-1711-021
142-1711-026
142-1711-031
142-1711-036
142-1801-031
142-1801-036
142-1801-041
142-1801-046
2-Hole Flange Mount Jack Receptacle - Extended Dielectric 4, 6
2-Hole Flange Mount Jack Receptacle - Flush Dielectric 4

2-Hole Flange Mount Plug Receptacle - Extended Dielectric 6
2-Hole RA Flange Mount Jack Receptacle - Extended Dielectric 8
2-Hole RA Flange Mount Jack Receptacle -Extended Dielectric 8
2-Hole RA Flange Mount Jack Receptacle -Extended Dielectric 8
4-Hole Flange Mount Jack Receptacle - Extended Dielectric 5
4-Hole Flange Mount Jack Receptacle - Flush Dielectric 4

4-Hole Flange Mount Jack Receptacle -Extended Dielectric 7
4-Hole Flange Mount Plug Receptacle - Extended Dielectric 6
4-Hole RA Flange Mount Jack Receptacle - Extended Dielectric 7
4-Hole Right Angle Flange Mount Jack Receptacle 7
Specifications 2, 3
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o Components’
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CUSTOMER DRAVWINGS AVAILABLE UPON REQUEST
ELECTRICAL RATINGS
Impedance: 50 chms Insertion Loss: (dB maximum)
Frequency Range: Straight flexible cable connectors v
Dummy loads .. and adapters ... 006 " f(GHz), tested at 6 GHz
Flexible cable connectors .. .0-12.4 GHz Right angle flexible cable —
Uncabled receptacles, RAsem\-ngld and adapters ...........0-18.0 GHz connectors . ...0.15 " f(GHz), tested at 6 GHz
Straight semi-rigid cable connectors and Straight semi- ngld cable Harere

field replaceable connectors ... 0-26.5 GHz

VSWR: (f = GHz) Straight Right Angle
Cabled Connectors  Cabled Connectors
RG-178 cable .. 1.20 + .03f
RG-316, LMR- 100 cable . 1.15 + .03f
RG-58, LMR-195 cable .. 1.15 + .02f
RG-142 cable .. . i 1.15 + 02f
LMR-200, LMR- 240 cable .. 1.10 + .03f 1.10 + .06f
086 semi-rigid ........................... 1.07 + .008f 1.18 + .015f
.141 semi-rigid (w/contact) .......... 1.05 + .008f 1.15 + .015f
141 semi-rigid (w/o contact) ...... 1.035 + .005f
Jack-bulkhead jack adapter and plug-plug adapter ... . 1.05+.01f

Jack-jack adapter and plug-jack adapter . 1 .05 + .005f
Uncabled receptacles, dummy loads
Field replaceable (see page 59) ...........
Working Voltage: (Vrms maximum)’

Connectors for Cable Type

Sea Level 70K Feet

RG-178.. NOTR— | - - |

RG-316; LMR- 100 195 200 250 65
RG-58, RG-142, LMR-240, .086 semi-rigid,

uncabled receptacles, 141 semi-rigid w/o contact... 335 85
141 semi-rigid with contact and adapters cevereererenenn. D00 125
Dummy loads .. .. NIA

Dielectric Wlthstandlng Voltage (VRMS minimum at sea level)
Connectors for RG-178 ..
Connectors for RG-316; LMR- 100 195 200 .
Connectors for RG-58, RG-142, LMR-240, .086 semi-rigid
field replaceable, uncabled receptacles
Connectors for 141 semi-rigid with contact and adapters
Connectors for .141 semi-rigid w/o contact, dummy loads...
Corona Level: (Volts minimum at 70,000 feet)'
Connectors for RG-178 ..
Connectors for RG-316; LVR- 100 195 200 ..
Connectors for RG-58, RG-142, LMR-240, 086 semi-
uncabled receptacles, .141 semi-rigid w/o contact. ..
Connectors for .141 seml-ngld with contact and adapiers
Dummy loads .. e . ) -

rigid,

. NIA

connectors with contact ..... 0.03 Y f(GHz), tested at 10 GHz
Right angle semi-rigid cable
connectors .. .. 0.05 "f(GHz), tested at 10 GHz
Straight semi- rlgld cable
connectors w/o contact ...... 0.03 " f(GHz), tested at 16 GHz
Straight low loss ﬂexible
cable connectors ................ 0.06
Right Angle low loss flexible
cable connectors ............... 015 ¥ f(GHz), tested at 1 GHz
Uncabled receptacles, field replaceable, dummy loads ....................N/A
Insulation Resistance: 5000 megohms minimum
Contact Resistance: (milliohms maximum) Initial
Center contact (straight cabled connectors
and uncabled receptacles) ....
Center contact (right angle cable
connectors and adapters)..........
Field replaceable connectors
QOuter contact (all connectors)
Braid to body (gold plated connectors) .............0.5 N/A
Braid to body (nickel plated oonnectors) .50 N/A
*N/A where the cable center conductor is used as a contact
RF Leakage: (dB minimum, tested at 2.5 GHz)
Flexible cable connectors, adapters and .141 semi-rigid
connectors w/o contact .. -
Field replaceable w/o EMI gasket
.086 semi-rigid connectors and .141 semi—rigid connectors
with contact, and field replaceable with EM| Gasket ................ -90dB
Two-way adapters .. -90dB
Uncabled receptacles dummy Ioads o NIA
RF High Potential Withstanding Voltage (Vrms minimum, lested at4
and 7 MHz)!
Connectors for RG-178 .
Connectors for RG-316; LMR-100, 1
Connectors for RG-58, RG-142, LMR 240 .086 semi- ngld,
141 semi-rigid cable w/o contact, uncabled receptacles ...
Connectors for .141 semi-rigid with contact and adapters ...
Power Rating (Dummy Load): 0.5 watt @ + 25°C, derated to O 25 waﬂ @
+125°C

TT

“f(GHz), tested at 1 GHz

|

After Environmental

3.0 4.0t

g X1] 6.0
.60 80
.20 N/A

. -60dB
-70dB

.. 335

MECHANICAL RATINGS

Engagement Design: MIL-C-39012, Series SMA
Engagement/Disengagement Force: 2 inch-pounds maximum
Mating Torque: 7 to 10 inch-pounds
Bulkhead Mounting Nut Torque: 15 inch-pounds minimum
Coupling Proof Torque: 15 inch-pounds minimum
Coupling Nut Retention: 60 pounds minimum
Contact Retention:

6 Ibs. minimum axial force (captivated contacts)

4 inch-ounce minimum torque (uncabled receptacles)

Cable Retention:

Axial Force (lbs) Torque (in-0z)
Connectors for RG-178 .. N/A

Connectors for RG-316, LMR 10[1 N/A
Connectors for LMR-195, 200 N/A
Connectors for RG-58, LMR-240 . N/A
Connectors for RG-142 ......... N/A
Connectors for .086 semi-rigid .. 16
Connectors for .141 semi-rigid ... 55

*Or cable breaking strength whichever is less
Durability: 500 cycles minimum
100 cycles minimum for .141 semi-rigid connectors w/o contact

ENV'RON MENTAL RAT'NGS (Meets or exceed the applicable paragraph of MIL-C-39012)

Temperature Range: - 65°C to + 165°C
Thermal Shock: MIL-STD-202, Method 107, Condition B
Corrosion: MIL-STD-202, Method 101, Condition B

Shock: MIL-STD-202, Method 213, Condition |
Vibration: MIL-STD-202, Method 204, Condition D
Moisture Resistance: MIL-STD-202, Method 106

TAvoid user injury due to misapplication. See safety advisory definitions on page 2.
Johnsen Components® ¢ P.O. Box 1732 + Waseca, MN 56093-0832 « 1-800-247-8256 + Fax: 507-835-6287 * www.johnsoncomp.com
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SMA - 50 Ohm Connectors

Specifications

MATERIAL SPECIFICATIONS

Bodies: Brass per QQ-B-626, gold plated* per MIL-G-45204 .00001" min. or nickel plated per QQ-N-290
Contacts: Male - brass per QQ-B-626, gold plated per MIL-G-45204 .00003" min.
Female - beryllium copper per QQ-C-530, gold plated per MIL-G-45204 .00003" min.
Nut Retention Spring: Beryllium copper per QQ-C-533. Unplated
Insulators: PTFE fluorocarbon per ASTM D 1710 and ASTM D 1457 or Tefzel per ASTM D 3159

Expansion Caps: Brass per QQ-B-613, gold plated per MIL-G-45204 .00001" min. or nickel plated per QQ-N-290

Crimp Sleeves: Copper per WW-T-799 or brass per QQ-B-613, gold plated per MIL-G-45204 .00001" min. or nickel plated per QQ-N-290
Mounting Hardware: Brass per QQ-B-626 or QQ-B-613, gold plated per MIL-G-45204 .00001" min. or nickel plated per QQ-N-290

Seal Rings: Silicone rubber per ZZ-R-765

EMI Gaskets: Conductive silicone rubber per MIL-G-83528, Type M

* All gold plated parts include a .00005" min. nickel underplate barrier layer.

{0B81.005 (2.2410.13y —=

.000-.010 (0.00-0.25}

000 MIN

HEX .312 (7.92)
1

1/4-36 UN3-2B

REFERENCE PLANE;

@.181¢4.60) MIN—

@.212+.004—
(5,380,100

SEE DETAL

PLUG f

A30 {3.300 MIN
L35 (3.43) MAX ——=i

.030£.015 (0.7610.38>

REFERENCE PLANE
(1.27) MIN

.050

100 (2.54) MIN
015 (0.38) MIN

-
T j
@ .Dsﬁﬁ—.as‘ftj

(0.902-0.940}

NOTES

© 015 (0.38) MAX FLAT

—@ .260 (6.35) MAX
—@ 1808 (4.592) MAX

J0S (2,77

—]

Mating Engagement for SMA Series per MIL-C-39012

— 076002 (1.93%0.05)
—=—.000-.010 (0.00-0.25}

—~il+— .000-.010 (0.00-0.25)

1/4-36 UNS-24

SEE NOTE 1

L
218 (5.54) MIN

0301015 (L07640.38)

PLUG

P— 005 (0.13) MAX X 45°

JCI
REFERENCE
PLANE

JACK

1. 1D OF CONTACT TO MEET VSWR, CONTACT RESISTANCE AND INSERTION WITHDRAWAL FORCES
WHEN MATED WITH DIA .0355-.0370 MALE PIN.

Johnson Components® « P.O. Box 1732 + Waseca, MN 56093-0832 + 1-800-247-8256 + Fax: 507-835-6287 + www.johnsencomp.com

JACK

70 (4.32) MIN FULL THREAD

I
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2-Hole Flange Mount Jack Receptacle - Flush Dielectric

r

2X 2.102 (2.59})
065 (1.65)—=

—

.375 (9.52)

I——

—

@.625

ﬂffy
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EMC A?-ziemzas
Double-Ridged
Waveguide Horn

Model 3117

NETS-LINDGREN

An ESCO Technologies Company

3-D Patterns
Available at
www.ets-lindgren.com/3117

FEATURES:
m Uitra Broadband: 1 GHz - 18 GHz

® Maintains Single Lobe Radiation

Pattern Over Frequency
H 300 W Power Input Capacity
m Optimized High Frequency Gain
N Low VSWR

m Flexible Mounting Systems

The Model 3117 Double Ridged
Waveguide is a the latest addition
to a family of double ridge
waveguides for microwave and
EMC measurement from
ETS-Lindgren. This model
corrects the lower gain at the
upper end of the frequency

range, commonly found in ridged
waveguide antennas. Users of
this antenna benefit from uniform
illumination of target surfaces and
accurate gain measurement. In
addition, the Model 3117 exhibits
high gain and low VSWR across
its operational frequency band,
accepting moderate power input of
300 watts.

ETS-Lindgren’s Model 3117 Double-Ridyed Waveguide Horn
PATENT # 6,995,728

The clectrical characteristics of this
antenna were designed and modeled
using powerful workstations
running electromagnetic simulation
software. Equally important,
experienced RF enginecers worked
with our manufacturing team to
produce a practical and affordable
realization of the modeling

process. All production units are
individually calibrated at our A2LA
accredited lab.

FEATURES

Single Lobe Radiation Pattern

The Model 3117 maintains a single
main lobe pattern in the direction
of the horn axis over its frequency

range. This characteristic is
essential for even distribution of
electromagnetic energy on a target
surface, and accurate measurement
of gain and vector information.
The Model 3117’s unique design
suppresses the propagation of
high order modes. The result is
an antenna with a well-defined
single lobe radiation pattern that
outperforms other antennas in its
class.

Ultra Broadband

The Model 3117 sweeps from

1 GHz to 18 GHz without stopping
for band breaks, making it ideal




NETS-LINDGREN

ESCO Technologies Company

for automated testing. It has the
widest usable frequency range of
any antenna in its class, with no
performance degradation from high
order modes.

Power Input

The Model 3117 uses a Type N
connector and accepts up to

300 watts of continuing input
power with up to 400 watts of peak
power. The antenna’s high gain
and low VSWR over its operating
frequency translates into efficient
amplifier use and high field
strengths.

Electrical Specifications
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EMC Antennas

Double-Ridged
Waveguide Horn

Uniform Gain, Low VSWR

The Model 3117 has a more
uniform gain and antenna factor
because of the better behavior of
its radiation pattern. Since the
pattern is stable over frequency,
the gain and the AF also remain
stable. Similar antennas of this
class exhibit large variations of the
gain and the AF as the frequency
increases.

Flexible Mounting System

The Model 3117 antenna includes
both an EMCO classic mount and a
rear “stinger’” mount.

Model 3117

STANDARD CONFIGURATION
B Antenna Assembly

B Mounting bracket drilled to
accept ETS-Lindgren or
other tripod mounts with 1/4 in
x 20 threads

B Rear “stinger” Mount

B Individually calibrated at 1 m
per SAE ARP 958 at our
A2LA accredited lab. 3m
calibration per ANSI C63.5
available at additional cost.
Actual antenna factors and a
signed Certificate of Calibration
Conformance included with
manual.

OPTIONS
B Antenna Mast

B Antenna Tripod

MODEL FREQUENCY VEWR MAXIMUM PEAK IMPEDANCE CONNECTORS
RANGE RATIO CONTINUDUS POWER (NOMINAL)
(AVG) POWER
3117 1 GHz - 18 GHz 3.5 max 300 W 400 W 500 Type N
<«:1above 1,5 GHz
Physical Specifications
MODEL WIDTH DEPTH HEIGHT WEIGHT
3117 17.5 cm 175 cm + 155 cm mount 15.5cm 113 kg
69 in 89 in + 61 inmount B.1in 25 b
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EMC Antennas

SNETS-LINDGREN Double-Ridged
Waveguide Horn

Model 3117 (1 GHz - 4 GHz)
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EMC Antennas

NETS-LINDGREN Double-Ridged
Waveguide Horn

Model 3117 (9 GHz - 12 GHz)
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An ESCO Technologies Company

Model 3117 (17 GHz - 18 GHz)
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EMC Antennas

Double-Ridged
Waveguide Horn

Model 3117




MARUIN A

aAa 4 1
AAITUANWHNINYLENT



102

Double Rectangular Grooves Microstrip Antenna With The Dual L-Shape Tuning Stubs
Supporting Tri-Band Frequencies (International symposium on antennas and propagation
ISAP2011, October 25-28, 2011, Lotte Hotel Jeju, Jeju , Korea)
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Vl. TECHNICAL PROGRAM

October 26, 2011 [Wednesday]

[WeE3] A01. Microstrip and Printed Antennas

Date & Time Oct.26,2011(Wednesday) / 15:30~17:30
Room Room E (Pearl)
Co-Chairs Prof. Takeshi Fukusako, Kumamoto Univ., Japan /

Dr. Mchamad Kamal A Rahim, Universiti Teknologi Malaysia, Malaysia

WeE3-1 15:30~15:50 Effect of the Effective Dielectric Constant on the Radiation Characteristics of
a Microstrip Patch Antenna
Eun Hyuk Kwak, Young Min Yoon, and Boo Gyoun Kim, Soongsil Univ, Korea
The radiation characteristics of a microstrip patch antenna versus the grounded dielectric substrate size are mainly determined by
the effective dielectric constant of a grounded dielectric substrate. Excellent agreement between the simulation and experimental
results shows that the largest front-to-back ratio due to the large broadside gain and the minimum back lobe gain is cbtained when
the substrate size is 0.8 A,

WeE3-2 15:50~16:10 Bandwidth Enhancement of Microstrip Antenna Using Artificial Ground
Structure With Rectangular Unit Cells
Ryota Nobe and Takeshi Fukusako, Kumamoto Univ, Japan
In this paper, broadband circularly polanzed antenna using artfficial ground structure is presented. Bandwidth gets wider when the
substrate is extended in the Y-axis. This antenna is simulated by HFSS10.1. Simulated results are 56.30 % (4.48 - 7.99 GHz) in S11
bandwidth and 30.12 % (5.47 - 7.41 GHz) of axial ratio bandwidth.

WeE3-3 16:10~16:30 A Novel Pattern Reconfigurable Dipole-Yagi Antenna for Wireless Body Area
Network (WBAN) Applications
Ezla Najwa Ahyat®, Nurhidayah Ramli”’, Muhammad Ramlee Kamarudin®, Tharek Abd

Rahman, and Mohd Faizal Jamlos®, "Wireless Communication Centre (WCC), Malaysia,
@ Nature and Defense Centre (NDeC), Malaysia

Anovel pattern reconfigurable Dipole-Yagi antenna design, simulation and measurement are presented in this paper. The structure
based of Yagi-Uda rationale consisting of director and reflector with four PIN diodes operates at 2.5GHz is proposed. Radiation
pattern can be well reconfigured by turning the PIN diode switches cn and off.

WeE3-4 16:30~16:50 Double Rectangular Grooves Microstrip Antenna With the Dual L-shape Tuning
Stubs Supporting Tri-Band Frequencies
Pewee Chaiboon, and Apirada Namsang, Rajamangala Univ. of Technology, Thailand
This research proposes the microstrip patch antenna which consists of the tuning L-shape slits and the double rectangular grooves
structure for supporting tri-band frequencies on 2.44, 3.55, and 5.8 GHz. The antenna prototype produces high gain and compact
size which is around 11.6 % less than the conventional one. The proposed antenna is the bi-direction pattern for supporting the
standards of IEEE 802.11b/g, 802.16e and 802.16d.
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Double Rectangular Grooves Microstrip Antenna
With The Dual L-shape Tuning Stubs Supporting
Tri-Band Frequencies

"Pewee Chaiboon', Apirada Namsang 4
'Department of Electrical Engineering, Faculty of Engineering, Rajamangala University of
Technology Thanyaburi, Rangsit - Nakorn Nayok rd.,Patumthani, Thailand, paveec@tot.co.th
* Department of Electronic and Telecommunication Engineering, Faculty of Engineering,
Rajamangala University of Technology Thanyaburi, Rangsit - Nakorn Nayok rd., Patumthani,
Thailand, apirada@rmutt.ac.th

Abstract

This research proposes the microstrip patch antenna which consists of the tuning L-shape
slits and the double rectangular grooves structure for supporting tri-band frequencies on 2.4, 3.55,
and 5.8 GHz. The antenna prototype produces high gain and compact size which is around 11.6 %
less than the conventional one. The proposed antenna is the bi-direction pattern for supporting the
standards of IEEE 802.11b/g, 802.16e and 802.16d

Keywords : Microstrip Slit Rectangular Groove

1. Introduction

Standards of the wireless communication technology have been assigned to support
frequencies in microwave bands such as mobile, computer and education systems. So, IEEE is the
reference standard of wireless communication for researchers. However, wireless antennas become
very popular and favourite. Generally, wireless antennas are designed to specific frequency band [1-
5], or dual-band [6-12] which their structures are not compact size. So that, many researchers have
tried to develop the wireless antennas which are capable of communication in wide range
frequencies bands [13-14], but they were required higher power consumption. Thus, the tri-band
antenna is proposed for supporting in the range of standard frequencies such as [EEE 802.11b/g,
802.16e and 802.16d

So, this paper presents the development of the dual band microstrip antenna with trapezoid
stub by using the double rectangular grooves and L-shaped slots for generating the third band.

2. Antenna Design

In the previous research, microstrip antenna in [13] is the dual-band antenna using the
tuning trapezoid stubs and L-shape slits for supporting the wireless communication system
including techniques as described in [6-9]. The antenna is fabricated on the PCB FR4 with its
dielectric constant, €, = 4.3, and its thickness, 4 is 0.764 mm, respectively. The electromagnetic
software CST is used for analysis and implementation. However, the antenna feed line is 50 ohm.

Figure 1(a) shows the layout of the conventional antenna and its parameters which have
been already optimized for producing the good return loss (Sy;), as well as the best efficiency, but
the characteristic response generated only two-frequency ranges at 2.44, and 5.78 GHz. So that to
obtain the third band, there are three main steps for parameters varying, W,, W,, and L, as shown in
figure 1(b). First, the top rectangular patch groove width, W, is varied. It can be noticed that the
return loss is below -10 dB when > = 14, 16, 18 and 20 mm, respectively. But when W, = 16 mm,
the antenna can produce dual-band at 2.68 and 3.63 GHz as shown in figure 2(a).

Next, figure 2(b) shows the frequency responses when W, is varied. W is the width of I-
shaped slot which is laid on the both side of the patch antenna with the optimized length L, of 10
mm. It can be found that when W, is varied at 2, 3, 4 and 5 mm, the bandwidth of the first band is
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changed, too. Besides, the third band of around 5.8 GHz is also produced. At the desired
frequencies the compatible value of W, is equal to 2 mm.

Finally, according to the frequency bands of the standard requirements, the I-shape slots are
adapted to be L-shaped slots with the technique in [6-9]. The lengths of L-shaped slots, L,, are
varied at 2, 3, 4, and 5 mm. Figure 2(c) shows the frequency responses when L, is changed. It is
found that when L, is varied, the centre frequencies of the third band are also varied. The suitable
value of L, is around 2 mm because it creates the required frequencies that are 2.44, 3.55, and 5.8
GHz.

The optimized dimensions have been determined as following: L, =12 mm, L; =10 mm, L;
=15mm, L;=5mm, L,=2 mm, L; =40 mm, W,=2 mm, W, =40 mm, W, =16 mm, #; = 8 mm,
Ws=6 mm, and W; =9 mm, respectively. The total dimension is equal to 40x40 mm’.
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Figure 1: Layout of (a) The Conventional Antenna (b) The Proposed Antenna
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3. Fabrication and Measurement

Figure 3(a) shows the photograph of the double rectangular grooves microstrip antenna
with the dual L-shape tuning stubs. The network analyser is used to measure the return loss for
explaining the responding result of frequency. Figure 3(b) shows the comparison of the simulated
and measured return loss. It can be seen that the frequency responses are just right very well and
can be conformed the IEEE 802.11b/g and 802.16a. The gain of the proposed antenna is 5.21 dBi in

the range of 2.4- 2.48 GHz, 5.38 dBi of 3.4 — 3.69 GHz, and 7.89 dBi of 5.7-5.9 GHz as shown in
fugure 4 and 5.

Return Loss (dB)
e
£

—— Simulation —o— Measurement
-50

2 3 4 5
Frequency (GHz)

(a) (b)
Figure 3: (a) The Photograph of The Proposed Antenna (b) The Comparison of the Return Loss of
the Simulation and the Measurement.

Figure 4: The Radiation Pattern at the Frequencies of 2.48, 3.45, and 5.81 GHz on E-Plane
(a) Simulation (b) Measurement.

Figure 5: The Radiation Pattern at the Frequencies of 2.48, 3.45, and 5.81 GHz on H-Plane
(a) Simulation (b) Measurement.



Conclusion

This research presents the microstrip antenna for tri-band frequencies. Because of the
prototype antenna, it is found that the resonances of the frequency at 2.30 — 2.52 GHz are 9.12 %,
12.57 % of the frequency at 3.28 — 3.72 GHz and 9.57 % at 5.37 — 5.91 GHz when compared with
the standard antenna. The proposed antenna size (40 x 40 mm?) is 11.60 % less than that of the
previous research.
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With Stub Load Step Shape and Asymmetrical Gap for UWB Application
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Abstract

This paper is presented a square shaped coplanar monopole
antenna for ultra-wideband. In the development and design techniques
are used stub load step-shape and asymmetrical gap. The simulation is
resulted by Computer Simulation Technology (CST) program and the
measured return loss is covered 3.03 — 13.81 GHz. The prototype
antenna is wider than IEEE802.15.3a standard around 43.73%
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