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Abstract: This paper presents various slotted rectangular Monopole Antenna. The proposed antenna is designed in order to
meet ultra wideband (UWB) requirements and applications. This antenna is small in size enabling it to be fixed into wireless
Personal Area Network (PAN) devices. There are 3 types of proposed slots; T-slot, Π-slot and I-slot for patch. The T & I
slots produce more vertical current, thus improve the matching impedance performance at higher frequencies. The Π-slot on
rectangular patch has shown dual frequency performance. For all proposed antennas, their measured return loss and radiation
pattern meet the UWB requirements.
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1. INTRODUCTION

For many years, ultra wide band (UWB) antennas have had
many applications in communication system with broadband
and spread-spectrum features in radar systems [1]. UWB
has an ultra wide frequency bandwidth; it can achieve huge
capacity as high as hundreds of Mbps or even several Gbps
with distances from 1 to 10 meters. In spreading signals over
very wide bandwidth, the UWB concept is especially
attractive since it facilitates optimal sharing of a given
bandwidth between different systems and applications. This
caused an UWB technology is a promising technology for
WPAN due to its unique characteristics [2]. Also UWB
technology has had a substantial effect on antenna design.
One of the critical issues in this UWB antenna design is the
size of the antenna for portable devices, because the size
affects the gain and bandwidth greatly [3].

Recently, several microstrip slot antennas and planar
monopole geometries such as circular, square, rectangular,
elliptical, hexagonal and pentagonal have been analyzed,
providing wide impedance bandwidth [4,5]. One of the best
antenna in the last decade is the tap monopole antenna. The
planar tap monopole antennas have been adopted and
studied extensively for UWB communication systems
because of their many appealing features, such as simple
structure, small size, wide bandwidth and omnidirectional
radiation patterns [6].

In this paper, we propose a printed rectangular monopole
antenna with slots for UWB applications. This proposed
antenna consists of a rectangular patch with single step at
four corners and a truncated ground plane. Also the radiating
patch is separated by a slot (air-gap) along with T-shaped,

Π-shaped and I-shaped slots on the patch. Investigations
based on experiments are conducted by using a Vector
Network Analyzer (Rohde and Schewarz, German make SVK
model No. 8651). In this design, a 3.76 GHz-14.02 GHz
frequency range for VSWR< 2 is obtained. Radiation patterns
are also examined.

2. ANTENNA DESIGNAND MEASURED RESULTS

Fig.1 shows the configuration of Printed Rectangular
Monopole Antenna (PRMA), fabricated on low cost glass
epoxy material of thickness h = 1.6 mm and εr = 4.4. This
consists of a rectangular patch with single step at four
corners of suitable dimensions i.e., (W1X L1) at the lower
corners of the patch and (W2XL2) at the upper corners of
radiating patch. The complete patch has the compact
dimension of 16 mm X 18 mm. To achieve good wideband for
of the proposed antenna, the separation ‘D’ between the
rectangular patch and the truncated ground plane is used.
The dimension of the slot (WsXLs) embedded in the
truncated ground plane and the feed gap distance ‘D’ are
important parameters in determining the sensitivity of
impedance matching. The dimensions of the patch are shown
in table.1.

Further the geometry of PRMA is modified by
introducing a horizontal slot (air-gap) of width 0.5mm &
length 7 mm, which gives the configuration as PRMAHS
shown in Fig. 2. This separates the patch into two parts. In
the next step the slots like T, Π and I slots are introduced as
shown in Fig. 3 to Fig. 5 gives the configuration as PRMAHTS,
PRMAHIS, and PRMAHIS. All the dimensions of these
configurations are shown in table.1
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Fig. 1. PRMA with Ground Plane

Fig. 2: PRMAHS Fig. 3: PRMAHTS

Fig. 4: PRMAHIS Fig. 5: PRMAHIS

The proposed configurations were fabricated and
studied using Vector Network Analyzer. The measured return
loss characteristics are depicted in Fig.6. The results are
shown in table.2. It has been observed that with the horizontal
slot (PRMAHS) the antenna resonates in the band of 4.6 to
10.37GHz. Then with the T-slot (PRMAHTS) the bandwidth
is enhanced i.e., it gives the band of 4.5 to 13.9 GHz. But the
Π-slot (PRMAH?S) gives dual frequency operation and
covers WLAN & WiMAX and some UWB bands. The
antenna with I-shaped slot (PRMAHIS) gives wider
bandwidth of 10.26 GHz & operates in the band of 3.74 to 14
GHz suitable for UWB applications.

Fig. 6: The Return Loss Characteristics of
Proposed Antennas

The radiation pattern for all configurations has been
studied and they are broadside and bidirectional in thw E-plane
and almost omnidirectional in the H-plane. The E-plane
and H-plane radiation pattern for antenna PRMAHIS in polar
form at 9 GHz are shown in Fig.7 & Fig.8 respectively.

  Fig. 7: E-plane Radiation  Pattern

Fig. 8: H-plane Radiation Pattern of
PRMAHIS of PRMAHIS
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Table 1
Dimensions of Antennas are in mm.

Lsub 18 W2 1

Wsub 16 L3 3

Lp 11 hs 0.5

Wp 7 W1 1

Lf 6 Lt 3.45

Wf 2 Wt 6

L1 2 Lpi 3.25

L2 1 Wpi 6

Ls 7 Li 2.75

Lgnd 4 Wi 4.5

Ws 1 gi 0.7

D 2.2

Table 2
Measured Results of Proposed Antennas

Proposed Frequency Bandwidth Bandwidth

Configurations Range (GHz) in GHz in % age

Printed Rectangular 4.08-10.3 6.22 GHz 86.3
Monopole Antenna
(PRMA)

PRMAHS 4.6-10.37 5.77 64.77

PRMAHTS 4.5-13.9 9.91 112

PRMAHIS 4.71-6.7 1.99 34

9.89-13.39 3.5 35.01

PRMAHIS 3.74-14.02 10.26 114

3. CONCLUSION

From the experimental results it is clear that the PRMA with
slots gives wider bandwidth compared PRMA without slots.
The bandwidths of antenna with T & I slots are 112% &
114% and they cover WLAN, WIMAX & UWB frequencies.
The antenna with Π slot gives dual frequency operation
& they are suitable for WLAN & WIMAX applications. The
proposed antennas exhibit broadside and bidirectional
radiation patterns.

REFERENCES
[1] Seok H. Choi, Jong K. Park, Sun K. Kim and Jae Y. Park, “A

New Ultra-Wideband Antenna for UWB Applications”,
Microwave and Optical Technology Letters, Vol. 40, No. 5,
March 5 2004.

[2] Yusnita Rahayu, Razali Nhah and Tharek A. Rahman,
“Various Slotted UWB Antenna Design”, 2010 Sixth
International Conference on Wireless and Mobile
Communications.

[3] Zhi Ning Chen, Terence S.P. See, and Xianming Qing, “Small
Ground-Independent Planar UWB Antenna”, Antennas and
Propagation Society International Sysmposium, IEEE. 2006,
1635-1638.

[4] Eldek, A.A., A.Z. Elsherbeni, and C.E. Smith, “Dual-wideband
Square Slot Antenna with a U-shaped Printed Tuning Stub
for Wireless Communication Systems”, Progress In
Electromagnetics Research, PIER 53, 319-333, 2005.

[5] R. Zaker, Ch. Ghobadi and Nourinia, “A Modified
Microstrip-fed Two-Step Tapered Monopole Antenna for
UWB and WLAN Applications”, Progress In Electromagnetics
Research, PIER 77, 137-148, 2007.

[6] Eldek A.A., “Numerical Analysis of a Small Ultra Wideband
Microstrip-fed Tap Monopole Antenna”, Progress In
Electro magnetics Research, PIER 65, 59-69, 2006.




