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Abstract
In this article, a CPW-fed ultra-wideband antenna with a tunable 
band-notch and good characteristics is proposed and investigated 
in detail. The antenna consists of a CPW ground with a wide 
slot, a fork-like radiation patch, a double stub and the 50 Ω 
CPW-fed structure. By inserting double stub between the two 
branches of the fork-like radiation patch, a notched band, which 
is variable with frequency, is achieved. The proposed antenna 
has an impedance bandwidth of 77 percent range from 3.6 to 
10.5 GHz with good impedance matching and an approximately 
constant gain is achieved. It also has a notch band frequency of 
5 to 6 GHz for WLAN applications. Simulated results for the 
frequency characteristics, current distributions, radiation patterns 
and gain of the proposed UWB antenna are also presented and 
discussed.
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I. Introduction
With the development of modern wireless communications, the 
Ultra-Wideband (UWB) systems have attracted much attention 
recently because of their advantages, including high speed data, 
small size, low cost and low complexity [1]. The antenna of ultra-
wideband systems plays an important role in the receiving and 
transmitting of ultra-wideband radiation. Many types of UWB 
antennas have been presented for these applications, such as a 
spline-shaped antenna, diamond antennas, annular ring antenna, 
bow-tie antennas, triangular patch antennas and wide slot 
antennas. However, a narrow band used by WLAN operating at 
5 to 6 GHz coexists within the required UWB bandwidth [2-3]. 
A UWB antenna, with a notched band in the 5 to 6 GHz range 
is desired to reduce the potential interference. Recently, several 
UWB antennas with frequency band-rejection function have been 
proposed. Most of the proposed antennas have a complex structure 
and the notched bands are not tunable [4-5]. In another design, a 
small square monopole antenna, with two inverted U-shaped slots 
in the radiation patch and an H-shaped slot in the ground plane, is 
realized with a dual notched band characteristic. However, the 
structure is complex and is difficult to design [6]. A good design of 
the notched band characteristic with a double stub is investigated, 
with an operating bandwidth range from 3.1 GHz to more than 
10.6 GHz for a Voltage Standing-Wave Ratio (VSWR) less than 
2, and a notch band at the expected frequency of 5.12 to 6.08 GHz 
for WLAN applications. The dimension of the antenna is large and 
has a non-tunable rejection band. fig. 1, shows the HFSS model 
for the current antenna with double stub. 

Fig. 1: Double Stub CPW-Fed Antenna

II. Antenna Design
Fig. 1, illustrates the geometry and the configuration of the 
proposed band notch antenna with a fork-like radiation patch and 
a tuning stub. The antenna is printed on a substrate with a relative 
permittivity of 2.65, a loss tangent of 0.002 and a thickness of 
1.6 mm. The size of the antenna is 21×28 mm, and a 50 Ω CPW 
feeding structure is employed. It consists of a CPW ground with 
a wide slot, which has a length L1 = 15 mm and width W1 = 16.8 
mm, a fork-like radiation element where the distance between the 
two branches of the fork is 8 mm, a stub with a length L2 = 7 mm 
and width W2 = 1 mm and a 50 Ω CPW feeding structure. The 50 
Ω CPW feeding structure consists of a microstrip signal strip with 
a width W4 = 1.4 mm and the CPW ground, which has a gap s = 
0.3 mm from the microstrip signal strip. All the dimensions have 
been obtained using Ansoft High Frequency Structure Simulator 
(HFSS) v.11.0 based on the finite element method (FEM).

III. Results and Analysis
In the design, the distance between the CPW ground and the 
fork-like radiation element and the dimension of the stub play an 
important role in the notched band frequency and the impedance. 
Then, the length L2 and the width W2 of the stub and the distance 
between the CPW ground and the fork-like radiation element g 
are considered to optimize the proposed UWB antenna. Fig. 2, 
shows the simulated results of Return loss vs. Frequency and fig. 
3, shows the results of VSWR vs. frequency
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Fig. 2: Return Loss vs. Frequency

Fig. 3: VSWR vs. Frequency

fnotch = C/2L√εre    (1)
Where L is the total length of the stub, which here is described 
as L2, εre is the effective dielectric constant, and c is the speed 
of light. Taking Equation 1 into consideration, the length of the 
stub at the beginning of the design is determined and then later 
adjusted for the final design.

The proposed antenna can cover the whole UWB band without the 
tuning stub. It also appears that the antenna can satisfy the UWB 
(3.1 to 10.6 GHz) applications for a VSWR < 2, while rejecting 
the 5 to 6 GHz used in WLAN applications. With the effect of the 
distance g between the CPW ground and the fork-like radiation 
element, the impedance of the antenna is getting wider and the 
bandwidth of the notched band is broadened, while center of the 
notched band is changed slightly. This is due to the coupling effect 
and the capacitive and inductive changes between the CPW ground 
and the fork-like radiation element.
In order to estimate the design antenna, the proposed antenna is 
optimized. The optimized parameters are as follows: L = 28 mm, 
W = 21 mm, L1 = 15 mm, W1 = 16.8 mm, L2 = 7 mm, W2 = 1 
mm, W3 = 1.4 mm, m = 10.8 mm, g = 1.2 mm, W4 = 1.4 mm, s 
= 0.3 mm, h = 1.6 mm and the distance between the two branches 
of the fork is 8 mm. 
The gain of the proposed antenna is shown in fig. 4. As desired, 
the gain sharply an increase in the vicinity of 8 GHz to 10 GHz 
with increment factor is around 2dB. 
From Fig. 5, it shows that the antenna can give a nearly omni-
directional characteristic in the H-plane and quasi omni-directional 
pattern in the E-plane.

Fig. 4: Gain vs. Frequency

Fig. 6, shows the antenna E-Field, H-Field, surface current 
distribution and mesh generation plots at three resonating 
frequencies in the UWB region.
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Fig. 5: E-Plane and H-Plane co and Cross Polarizations at, (a). 3.72GHz, (b). 6.85 GHz, (c). 8.68 GHz

Fig. 6: E-Field, H-Field, Current Distributions and Mesh Plots at, (a). 3.72GHz, (b). 6.85 GHz, (c). 8.68 GHz

Table 1: Antenna Parameters

S.No Quantity Value at 3.72 GHz Value at 6.85 GHz Value at 8.68 GHz
1 Max U 0.0015203(W/sr) 0.0018946(W/sr) 0.0028405(W/sr)
2 Peak Directivity 2.005 2.3428 3.5331
3 Peak Gain 2.025 2.3856 3.5874
4 Peak Realized Gain 1.911 2.3809 3.5696
5 Radiated Power 0.009528(W) 0.010162(W) 0.010103(W)
6 Accepted Power 0.009435(W) 0.0099801(W) 0.0099503(W)
7 Incident Power 0.01(W) 0.01(W) 0.01(W)
8 Radiation Efficiency 1.0099 1.0183 1.0154
9 Front to Back Ratio 1.0422 1.0806 12.756
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Table 2: Antenna Maximum Field Data

S. 
No rE Field

At 3.72 GHz At 6.85 GHz At 8.68 GHz

Value (V) At Phi
(deg)

At Theta
(deg) Value (V) At Phi

(deg)
At Theta
(deg) Value (V) At Phi

(deg)
At Theta
(deg)

1 Total 1.07065 10 178 1.1952 85 174 1.4635 180 150

2 X 1.0698 30 178 1.1942 90 174 1.3261 15 -158

3 Y 0.43942 135 -90 0.4493 135 -72 0.61972 35 -90

4 Z 0.51974 0 136 0.49205 0 142 0.92973 180 134

5 Phi 1.0689 90 180 1.1942 90 174 1.1257 125 152

6 Theta 1.0703 0 178 1.1856 180 180 1.4635 180 150

7 LHCP 0.76214 60 6 0.92831 95 -156 1.1157 35 -150

8 RHCP 0.77296 65 174 0.90439 85 150 1.1196 140 150

Table 1 and Table 2, shows the antenna parameters and the maximum field data at three resonating frequencies.

IV. Conclusion 
A CPW-fed ultra-wideband antenna with a band-notch characteristic 
is proposed for UWB applications. The band notch frequency is 
obtained by using a tuning double stub in the middle of the fork-
like radiation patch. The antenna is successfully optimized and 
simulated. The results show that the antenna not only has a band 
notch characteristic, but also has a good radiation pattern. The 
antenna also has compact dimensions of 28 × 21 × 1.6 mm, which 
makes it attractive for UWB applications. 
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