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Abstract
This paper presents microstrip slot antenna design with C 
shaped slot in the centre and coaxial probe is connected at 
the corner with inset fed. A comparison with conventional 
coaxial probe fed and inset fed antenna is made regarding 
the return loss, voltage standing wave ratio (VSWR), directivity, 
and gain. We use the Zeland program for simulating antennas. 
The results have shown that these antennas have acceptable 
performance for VSWR ≤ 2 (return loss ≤ -10 dB), using a 50 
ohms feed line, at most of the resonating frequencies. The 
proposed antennas are suitable for use in the modern multi-
functions communication systems.
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I. Introduction
Nowadays, wireless communication systems are becoming 
increasingly popular. There have been ever growing demands 
for antenna designs that possess the following highly desirable 
attributes: small size, low cost and ease of fabrication. A 
microstrip antenna has been considered a promising candidate 
due to some advantages over conventional antennas, such 
as being low-profile, compact, and conformal. In the recent 
decades, slot antennas have again become the subject 
of great interest to the engineering designer due to their 
miniaturization potential and relatively wide bandwidth. A 
microstrip slot antenna is a kind of the antenna, having slots 
on the geometry plane of microstrip patch [1]. This antennas 
are printed on the epoxy printed circuited boards. Printed slot 
antennas have attracted much attention due to their low profile, 
light weight and ease of integration with monolithic microwave 
integrated circuit (MMIC). However, their narrow bandwidth is 
a drawback. Several techniques on bandwidth enhancement 
of the antennas have been reported, such as slots, surface 
meandering, aperture coupled patches, or near frequency 
resonators [7]. These techniques increase the bandwidth up 
to several tens percent. One may think about increasing the 
substrate height, but this implies the appearance of surface 
waves, which reduce considerably the antenna efficiency. 
In this paper, we propose a design of new antenna having C 
shaped slot fed by a coaxial feed line and inset fed line with 
comparison. Experimental prototype is designed, simulated 
and compared. This paper is organized as follows. Section II 
presents the configuration of proposed antenna. Simulation 
results are presented in Section III. Finally, section IV concludes 
the paper.

II. Antenna configuration 
Antenna length and width with respect to the slot dimensions 
are empirically obtained for antennas operating at 3GHz. The 
width of the antenna patch is calculated as follows. 
W= c/2fr [(єr+1)/2]1/2             (1)
W/L=1.31 for the patch antenna used here. Where W is the 
width of the patch 
c is velocity of electromagnetic signal=3x108 meters/
seconds

fr  is resonant frequency
єr  is the dielectric constant 
L is length of the patch antenna

A. Probe fed c-shaped slot microstrip antenna 
Fig. 1 shows an antenna with a C shaped slot. The antenna 
patch is 38 mm long and 29 mm wide. With a height of 1.6 mm, 
it is designed for low profile applications. The patch antenna is 
fed with a probe near the patches right lower corner. The slot 
which is 1 mm wide is cut symmetrically around the center of 
the patch. The antenna structure is extremely simple, yet offer 
good RF performance giving as single resonant frequency. It 
can be applied for wireless use.  For comparison purpose, this 
probe fed antenna is noted as antenna 1.

Fig. 1: C-shaped Slot Microstrip Antenna with Probe fed 
(Antenna 1)

Table 1: Specifications of Antenna 1
Parameters Dimensions
Rectangle Length 38 mm
Rectangle Width 29 mm
Slot thickness 1 mm
Patch thickness mm

B. Inset fed c-shaped slot microstrip antenna 
This inset fed antenna is designed with same dimension as 
antenna 1, however current feed point technique and feed 
location is different. It is shown in fig. 2, the dimensions are 
given in table 2. For comparison purpose this inset fed antenna 
is named as antenna 2. 

Table 2: Specifications of Antenna 2
Parameters Dimensions
Rectangle Length 38 mm
Rectangle Width 29 mm
Inset Width 11.48 mm
Inset Depth 2.921 mm
Inset Thickness 1.524 mm
Inset Feed length 19 mm
Slot thickness 1 mm
Patch thickness 1.6 mm
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Fig. 2 : C-shaped Antenna with Inset fed (Antenna 2)

III. Simulation results 
These antennas are meshed with meshing frequency 3GHz. 
Scattering matrix parameter, voltage standing wave ratio 
parameter, Gain, directivity, efficiency are noted here. Fig. 3 
Shows the antennas return loss is less than -10 db in S(1,1) 
parameter display. This plot shows that the antenna can easily 
cover the resonant frequency of 2.1GHz at -12 db as impedance 
band  width of 54 ohms.

Fig. 3 : S-Parameter Display (Antenna 1)

Fig. 4 : S-Parameter Display (Antenna 2)

This antenna 2 is meshed with meshing frequency 3GHz. 
Scattering matrix parameter, voltage standing wave ratio 
parameter, Gain, directivity, efficiency are noted here. Fig. 4 
Shows the antennas return loss lesser than -10 db in S(1,1) 
parameter display. This plot shows that the antenna can easily 
cover the two resonant frequencies of 1.2GHz at -20 db and 
2.21 GHz at -10 dB as two resonant impedance bandwidth.

The VSWR indicates the mismatch between the antenna and 
the transmission line. It is got for the resonant frequencies 
the VSWR value closer to unity. Simulated maximum antenna 
gain is close to 2 db. 
The efficiency of the simulated patch antenna shows for the 
two resonant frequencies more than 25%. Directivity of the 
simulated patch antenna is around 6.25 dB. These parameters 
are given in table 2. Impedance parameters display is shown in 
fig. 5 and 6 for antenna 1 and antenna 2 respectively. Around 
50 ohms impedance is got for the resonant frequencies in 
both real and imaginary curves. Smith chart results of these 
antennas show good radiation characteristics and is shown 
in fig. 7 and fig. 8.

Fig.5 : Z-Parameter(Antenna 2)

Fig. 6 : Z-Parameter (Antenna1)

Fig. 7 : Smith Chart (Antenna 1)
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Fig. 8 : Smith Chart (Antenna 2)

Table 3 : Comparison of Antenna Performances
Parameters Antenna 1 Antenna 2
Resonant frequency 2.1GHz 1.18GHz, 2.21GHz
VSWR <2 <2
Gain 0.1dBi -11dBi, 1dBi
Directivity(dBi) 6.3 6.25, 6.4
Efficiency (%) 25 27

IV. Conclusion 
Microstrip slot antenna design is presented here having slot in 
the centre of the patch. The two different feed points used are 
coaxial fed and inset fed. They were designed by IE3D simulator. 
Simulated results exhibit the resonant band of frequencies. 
Both are compared and reported that with inset fed microstrip 
slot antenna gives good radiation properties. This design is 
simple and useful in wireless communication applications. In 
future, the antenna is to be designed with shorting wall to get 
wider bandwidth and fabricated in high frequency substrate.
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