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ABSTRACT—A circular rhombus slot antenna 

with microstrip feed line is proposed in this 

paper.A circular shaped patch has a rhombus shape 

slot in it, then attached to a microstrip feed line. 

The s-parameter, gain, linear polarization, VSWR 

and radiation pattern are calculated at various 

operating frequencies. A multiband frequency 

range of 2.23 GHz to 2.27 GHz, 3.9 GHz to 4 GHz, 

5.37 GHz to 5.47 GHz, 6.10 GHz to 6.19 GHz, 

6.56 GHz to 6.75 GHz and 7.17 GHz to 7.34 GHz 

is achieved with resonant frequency of 2.251 GHz 

and 3.952 GHz. Maximum gain of around 1.24 dB 

and directivity of 6.67dBi is achieved. Various 

parameters mainly consisting of gain and surface 

current are studied at these frequencies. This design 

is useful in differenttypes of applications like 4G, 

5G, Wi-Fi, Wi-MAX, WLAN. 

Keywords—rhombus slot; circular; linear 

polarization; multiband. 

 

I. INTRODUCTION 
A circular shaped rhombus slotantenna is 

proposed using FR-4 substrate [1]. FR4 is an easily 

availabledi-electric materialwhich has better 

mechanical properties. The proposed antenna is not 

at all heavy and have very low production cost as it 

is simple in design. The dielectric constant of FR4 is 

4.3 which is quite high so, it is best suitable for 

various microwave applications.  

Next to the rectangular patch the circular 

patch configuration comes (as shown in figure 1) 

having various applications as a single element and 

also arrays. The TMzmodes which primarily takes 

place in circularpatch antenna where substrate 

height is smallare called as TMz where z is 

perpendicular to the patch surface [5]. Only one 

degree of freedom is there to control in the circular 

patch. Because of this the absolute value of resonant 

frequency gets changed.Moreover, Monopolar patch 

antenna  is studied widely[2]–[3] as its 

monopoleradiation patterns with low-profile 

structure. Han demonstrateda reconfigurable patch 

antenna in [4] to cope up with thedemand of 

modern mobile communication services [6]-[7]. 

 

II. PROPOSED DESIGN 
A. Antenna Design 

In Fig.1a, front view of the proposed 

circular patch rhombus slot antenna is portrayed. 

Substrate used is FR4 lossy with 1.6 mm thickness. 

As from the front view design,circular shaped patch 

has a rhombus shape slot in it, then attached to a 

microstrip feed line.Then a microstrip feed line with 

an edge feeding is used which is provided from the 

bottom end and have a length of about 20 mm and 

is 2.4 mm in width. 

The substrate is 60mm × 60mm dimension 

and has dielectric constant of 4.3. In Fig.1b, ground 

plane of antenna is portrayed.  

 
Fig.1a. Front view of proposed antenna. 
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Fig.1b. Back view of proposed antenna. 

The dimension table of the proposed antenna is 

shown below. 

 

TABLE I 

DIMENSIONS OF THE CIRCULAR ANTENNA 

(UNIT: mm) 

Parameters Measurement 

Substrate 

thickness                    

(t) 

1.6 

Substrate length                          

(l) 
60 

Substrate width                          

(w) 
60 

Ground width                             

(w1) 
60 

Ground length                             

(l1) 
60 

Ground thickness                        

(t1) 
0.035 

rhombus slot 

length               

(l2) 

5.6 

rhombusslot 

width(w2) 
7.5 

feed length(f1) 20 

feed width(f) 2.4 

 

III. SIMULATION RESULTS & 

DISCUSSIONS 
The proposed antenna has dimension of 

60×60×1.6 mm and is designed using Computer 

Simulation Technology (CST) 2017 tool. S-

parameters, surface current, gain and radiation 

patterns measurements are shown.  

A. Discussion on results 

In Fig.3a, S11 parameter results are depicted 

which shows amultiband frequency range of 2.23 

GHz to 2.27 GHz, 3.9 GHz to 4 GHz, 5.37 GHz to 

5.47 GHz, 6.10 GHz to 6.19 GHz, 6.56 GHz to 6.75 

GHz and 7.17 GHz to 7.34 GHz is achieved with 

resonant frequency of 2.251 GHz and 3.952 GHz. 

So, from the S11 results we can see that resonant 

frequency of 3.952 GHz has return loss of -

33.43dBi. Return loss is nothing but the measure of 

how well the lines or devices are matched around 

the antenna structure [8]. Moreover, the frequency 

has in depth isolation and return loss. The efficiency 

is about 90% overall. 

 
Fig.3a. S-parameters results. 

 

Then, on resonance of 3.952 GHz a VSWR of 1.02 

is also achieveddepicted in Fig.3b. According to 

maximumpower transfer theorem value of VSWR 

should not exceed 2 and ideally it has value of 1.  

 
Fig.3b. VSWR at 3.952 GHz frequency. 

 

The radiation pattern are shown in Fig.3c for 2.251 

GHz frequency at constant theta and constant phi.  

 
Fig.3c. Radiation pattern at 2.251 GHz. 

 

The surface current atthe resonance 

frequency of 2.251 GHz is shown in the Fig.3d. The 



 

 

International Journal of Advances in Engineering and Management (IJAEM) 

Volume 3, Issue 5 May 2021,  pp: 52-55  www.ijaem.net      ISSN: 2395-5252 

 

 

 

 

DOI: 10.35629/5252-03055255             Impact Factor value 7.429  | ISO 9001: 2008 Certified Journal   Page 54 

density of surface current is more at the sides of 

feed line and decreases a little at the bottom end of 

octagon. Maxmium is around 97.7 A/m. 

 
Fig.3.d. Surface current at 2.251 GHz frequency. 

 

The directivity at 2.251 GHz frequency of 

about 6.33 dBi and gain of about 1.24 dB is 

achieved, which is shown in Fig.3e and Fig.4. The 

surface area covered by the gain can be clearly seen 

and it shows that most of the part which was 

necessary for propagation in one direction is 

covered. 

 

 
Fig.3e. Directivity at 2.251 GHz frequency. 

 

 
Fig.4. Gain at 2.251 GHz frequency. 

 

 
Fig.5. Gain at 3.952 GHz frequency. 

 

 
Fig.5.1. Directivity at 3.952 GHz frequency. 

 

At 3.925 GHz frequency, gain is quite low but 

directivity is high, which is around 5.8 dBi. 

Similarly, at 5.4 GHz, the directivity is around 6.67 

dBi as shown in the Fig.5.3. 

 
Fig.5.2 Gain at 5.4 GHz frequency. 

 
Fig.5.3. Directivity at 5.4 Ghz frequency. 

 

IV. CONCLUSION 
We can conclude that the frequency range 

of the proposed design is from 2.23 GHz to 2.27 

GHz, 3.9 GHz to 4 GHz, 5.37 GHz to 5.47 GHz, 

6.10 GHz to 6.19 GHz, 6.56 GHz to 6.75 GHz and 

7.17 GHz to 7.34 GHz is achieved with resonant 

frequency of 2.251 GHz and 3.952 GHz. Due to 

rhombus slot implementation isolation is achieved 

as the current get trapped around. The design made 

is acceptable for the applications like WLAN, PAN, 

4G, 5G, Wi-MAX and other.  

Moreover, this multiband can be varied if 

slot and ground dimensions are changed. The band 

range is mostly dependent on slot dimensions and 

other parameters like feed line position, shape of 

patch. This antenna design is simple, compact, easy 

to design and implement &practically efficient too. 
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