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Abstract— A Equilateral triangular monopole antenna 

utilizing a notch in the ground is presented for dual band 

operations. First band is ranging from 3 GHz to 5.16 GHz and 

5.34 GHz to 14 GHz for reflection coefficient less than -

10dB. Use of triangular notch on the ground plane and the 

patch provides here the better impedance matching and 

increased bandwidth. We use ANSOFT High Frequency 

Structure Simulator (ANSOFT HFSS 13.0) which uses Finite 

Element Method (FEM) for its processing. The monopole is 

fabricated on FR4 epoxy dielectric substrate. 
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I. INTRODUCTION 

Due to wide impedance bandwidth, simple, omnidirectional 

radiation pattern and ease of construction, planar monopole 

antennas is widely used for dual band operations. For wide 

impedance bandwidth, several planar monopole geometries 

have been designed [1-4].Among this design, only a few 

design shows the dual band operation. Due to simple 

structure, easy fabrication and low cost monopole antennas 

are very popular. To minimize interference and obtain multi 

notched bands, notched characteristics are designed. Cutting 

slots in the radiator, ground or feed line are the various 

method which are used to obtain band notched characteristics 

[5-7]. 

Today’s many wireless communication systems 

require low profile, multi-band, compact and directional 

antennas. To increase the gain and directional radiation 

properties of antenna various efforts have been taken place. 

In this paper, by the help of planar monopole 

antenna dual band operation is achieved. A triangular slot is 

cut on the radiating patch and also a triangular slot on the 

ground plane as shown in figure 1 (a) and figure 1(b). The 

proposed antenna is suitable for the applications in Radars, 

Satellites, Weather Monitoring, Air Traffic Control etc. 

II. ANTENNA DESIGN 

The antenna is fabricated in a FR4 epoxy dielectric substrate 

with relative permittivity of 4.4, dielectric loss tangent tan δ 

= 0.02 and volume 80 X 70.75 X 1.6 mm3. The value of 

different dimension parameters of the antenna is given in 

table1. Radiating patch is printed in copper on one side and 

the copper ground is on another side of the FR4 substrate. All 

dimensions are in millimeters (mm). Fig 1(a) shows the 

Geometry of the proposed antenna and fig 1(b) shows the 

bottom view of the proposed antenna. 

      
(a) Top View             (b) Bottom View 

Fig. 1: Geometry of proposed antenna  

Symbol Dimension(mm) Description 

A 70.75 Substrate Length 

B 14 Length of Notch 

C 20.75 Ground length 

D 80 Substrate Width 

E 41.76 Patch length 

F 20.75 Feed Length 

G 15 
Triangular notch 

length on Patch 

Table 1: Dimension of the proposed antenna 

III. RESULT AND DISCUSSION 

A. S11 

S11 Versus frequency graph has been shown in fig. 2. Graph 

clearly indicates that it is applicable for two bands. The first 

band is ranging from 3 GHz to 5.16 GHz and 5.34 GHz to 14 

GHz. The first band is applicable for the S band and the 

second band is applicable for the C band. Also the Minimum 

reflection coefficient is observed in the first band which is -

25.90 dB at frequency 3.714 GHz. 

B. VSWR 

VSWR versus frequency graph has been shown in fig. 3.Plot 

clearly indicate that VSWR is less than 2 in the entire band. 

C. Gain 

Gain versus frequency graph has been shown in fig 4. 

Maximum gain is achieved at 8.3 GHz which is equal to 

7.8dB. 

1) Radiation Efficiency 

Radiation Efficiency versus frequency graph has been shown 

in fig 5. 

2) Antenna Impedance 

Real and imaginary part versus frequency graph is shown in 

fig.6.Graph clearly indicate that the real part is around 50 

ohm and imaginary part is 0 means reactance is zero. 

 
Fig. 2: S11 versus frequency graph of proposed antenna 
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Fig. 3: VSWR versus frequency graph of proposed antenna 

 
Fig. 4: Gain versus frequency graph of proposed antenna 

 
Fig. 5: Radiation Efficiency versus frequency graph of 

proposed antenna 

 
Fig. 6: Impedance versus frequency graph of proposed 

antenna 

IV. CONCLUSION 

An Equilateral triangular planar monopole antenna is 

developed for Dual band operation using modifications in 

ground plane along with the radiating patch in this paper. This 

antenna is suitable for Radars, Satellites, Weather 

Monitoring, Air Traffic Control etc applications. This paper 

presents and verifies the Dual Band performance of proposed 

equilateral triangle monopole antenna. The future work can 

be carried out to configure this antenna for ultra-wide band 

(3.1 to 10.6 GHz) and super wide band applications. 
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