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Abstract: In this design, a modified loop strips of bow tie slot antenna fed by lengthened asymmetric coplanar 

waveguides to improve gain and for better impedance matching at X-band and C-band. In this designed bow-tie slot antenna 

obtained value of flat gain is 6.0 dBi in the range of (12.6 GHz to 13 GHz). Because of asymmetric coplanar waveguide good 

return loss and VSWR (<=2) and at operating frequency of 3 GHz were observed. The simulated results of return loss 

calculated at different frequencies obtained are, -11.75 dB, -30.51 dB, -13.966 dB, -17.99 dB and -13.52 dB. The obtained 

VSWR (Voltage Standing Wave Ratio) values are 1.696, 1.361, 1.501, 1.288 and 1.547 and the obtained gain values are 2.04 

dBi, 4.54dBi, 0.51 dBi, -0.90 dBi, 6.04 dBi at 5.2 GHz, 7.6 GHz, 9.2 GHz, 11 GHz and 12.8 GHz respectively. The simulated 

results are obtained by using HFSS (High Frequency Structural Simulator) software (15.0). 
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1. Introduction 
 

In the Modern Communication Network, for the purpose of improving Gain and Impedance matching in the antenna, designs are 

playing a vital role.so, a special care has been taken by the researchers to move towards the designing of new and modern shapes 

of antennas. Antenna is a transducer that converts electrical quantities into electromagnetic quantities and vice versa. This antenna 

having dual band multi frequency feature and constitute by a primary and secondary bow tie slots Antennas are used in Global 

Position in System (GPS), satellite communications system, and personal communications system.  In this paper I have proposed 

an improved bow-tie antenna with reduced metallization based on the phenomenon that the majority of the current density was 

confined to the edge of patch. After the centers of the triangular parts were removed, the performance of antenna did not have 

significant variation and studied the influence of slot width and the extended angle on the CPW-fed bow-tie slot antenna. By 

changing the slot width, a 36% bandwidth and gain of 5.59dbi   ) was obtained when the extended angle was 200[2]. 

Studied the performance of the CPW-fed bow -tie slot antenna with different flare angles of the bow-tie slot. The results showed 

that a higher gain of 5.54dbi was achieved when the flare angle is 900[2]. analyzed the influence of all the antenna parameters in 

this communication, a new type of broadband and high-gain bow-tie slot antenna fed by an asymmetric CPW (ACPW) is presented. 

To achieve a high gain both CPW slots are lengthened and an ACPW with different lengths of slots are formed and also, by 

introducing two loop strips in the bow-tie slots, the gain is further increased. The gain at beam peak 6.0 at a frequency range of 

(12.6GHz to 13GHz). The conventional or stacked slot antennas are not easy to achieve miniaturization owing to their thick 

substrates for gain enhancement. The planar bow-tie antennas are preferred due to the superior characteristics on size, gain, and 

bandwidth performances.  

However, the dual or multi-band designs for the planar bow-tie antennas are still lacked. This paper proposes a dual-band 

bow-tie slot antenna design for C-band and X-band applications. The designed antenna made of Asymmetric coplanar waveguide 

(ACPW) feeding with the inductive coupling .The twin bow-tie slots with special slotting arrangement provides independent tuning 

mechanism for the individual bands. Measured results include the operation frequencies in 4.65GHz ~ 5.78 GHz and 6.93GHz ~ 

7.97 GHz and 9.06GHz~13with the gains of 2dBi and 5.6 dBi and 6.0 for low-band and high-band respectively. 

 

II. Design of Bow –tie slot Antenna 
The proposed bow tie antenna is shown in figure 1.it consists of ground plane on one side of dielectric substrate. The white 

parts on ground is slots and gray part is metal. The antenna fed with asymmetric coplanar waveguide to improve the impedance 

matching to decrease the return loss. The antenna is realized on the Rogers RT/duroid5880(tm) substrate with εr= 2.2 and 

h=1.6mm.its dimension is 53mm×25.25mm. 

 

First, the working mechanism of ACPW is investigated by analyzing surface current distribution. The magnitude and 

vector plot of surface current density at 3 GHz is studied. It shows that the cur-rent in the center strip conductor mainly flows along 

the slot due to a larger  . In this case, the additional slot path gives rise to a cascaded capacitance   . The larger the l3 is, the 

larger the capacitance   . The increased  will cause the resonant frequency of antenna decrease. Also, the additional slot path 

introduces the phase delay in the two branches by adjusting  .by increase l3 from 0 to l3=5.4 and l3’ is from 0 to3.4 the antenna 
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resonates more because of asymmetric coplanar waveguides by adjusting the l3 and l3’ and Sw of asymmetric coplanar waveguide 

.the antenna gives both asymmetric coplanar waveguides lengthened so that gives better gain at X band when compared to other 

l3’= 0 case. 

 

  The proposed antenna gives better gain (6.0dbi) at the high frequency range that is 12.6GHz to 13GHz range. And the 

l3’=0 the gain is less but the l3’=3.4 get good gain at high frequency in the X-band and also increases impedance matching 

characteristics. And also one more important design to enhancing the gain is loop strips are introduced that are at the middle of slot 

antenna which is in figure. after enhancing the loop strip and l3’ that is loop strip perimeter 39.85mm the gain improves of 4.48dbi 

to 6.0dbi the gain is increased by 1.52dbi because of increase of l3’ and loop strip perimeter. 

 

 
 

Fig .1: Design of bow tie antenna (l3’=3.4) 

TABLE 1 

Optimized dimensions of the antenna 

 

    Parameter    l     w     s      

t 

   l1     l3    Sw    

l3’ 

   Value (mm)    

42 

  

12.7 

    0.6     

1 

   8    5.4      4   

3.4 

 
    Parameter      h1    h1

’     h2    

h2
’ 

    h3     h3
’ 

   Value(mm)    0.33   1.65    2.6    

1.5  

   2.25    1.37 

 

 
Fig. 2 : Design of bow tie antenna(l3’=0) 
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       Parameter     l     w      s    

t 

   

l1 

    

l2 

    l3    

Sw 

      Value (mm)    

42 

  

12.7 
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   8     

13 

   

5.4 

    

4 

 

    Parameter      

h1 

   h1
’     

h2 

   

h2
’ 

   h3    h3
’ 

    Value(mm)    

0.33 

  

1.65 

   

2.6 

   

1.5 

  

2.25 

  1.37 

  

III. RESULTS 

 

Return loss: S11 discusses how much power is reflected from load to source in the radio wire, and in this way is known as the 

reflection coefficient or return misfortune. The simulated return losses obtained are -11.75dB, -30.51dB, -13.96dB, -17.99dB and 

-13.52dB at 5.1 GHz, 7.6 GHz, 9.2 GHz, 11 GHz and 12.8GHz respectively. 

 

                  

                                                 Figure.3: Return loss 

        

VSWR: 
VSWR is a measure of how effectively radio-recurrence control is transmitted from a power source, through a transmission 

line, into a heap. The VSWR values are shown in below Figure. 

 

The simulated VSWR (Voltage Standing Wave Ratio) values obtained are 1.69, 1.36, 1.50, 1.28 and 1.54 at 5.1 GHz, 7.6 GHz, 

9.2 GHz, 11 GHz and 12.8GHz respectively. 
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.  

                                                                             Figure.4:VSWR values 

 

 Gain: It is the ratio of power delivered by the antenna from a source on the antenna's beam axis to the power delivered by a 

lossless antenna.  

      The simulated gain values obtained are 2.06, 4.54, 0.51, -0.90, 6.04 at 5.2GHz, 7.6GHz, 9.2GHz, 11GHz,and 12.8GHz 

respectively  

 
Fig.5: Frequency vs Gain plot 

  

Radiation pattern: A radiation pattern is defined as the variation of power radiated by an antenna as a function of the 

direction away from the antenna. This power variation as a function of the arrival angle is observed in the antenna's far field. 

 

                                  

                   Radiation Pattern at 5.2GHz      Radiation Pattern at 7.6GHz                             
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                         Radiation Pattern at 9.2GHz        Radiation Pattern at 11GHz 

 

                           
 

                      Radiation Pattern at 12.6GHz   Radiation Pattern at 13GHz              

            The overall Gain of proposed bow- tie slot antennaa as shown in figure below: 

 

 

Fig.6.Maximum peak Gain 
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This tabular form shows that simulated results of proposed bow-tie slot antenna 

 

    

S.no 

  Frequency (GHz)    Return loss(db)      Gain(dbi)     VSWR 

    1              5.2           -11.75         2.04      1.696 

    2               7.6           -30.51         4.54      1.361 

    3               9.2           -13.96          0.51      1.501 

    4                11           -17.99         -0.90      1.288 

    5              12.9           -13.52          6.04      1.547 

 

Conclusions: 
 

Simulation and experiment studies of a new bow -tie slot antenna fed by asymmetric CPW in dual-band operation are 

presented in this paper. The final designed antennas has the gains at 4.48dBi when l3’=0, and 6.04 dBi when l3’=3.4 and at 12.6 

GHz and 12.8 GHz, respectively, applicable for Military, Radar and Satellite systems. The additional frequency tuning by the slot 

lengths and angles are investigated in detailed for design convenience. This proposed antenna would be useful for the next 

generation of multi-band wireless communications. 

Acknowledgment: 

                             My heartfelt thanks to my supervisor Ms.G.Padma Ratna M.tech, (Ph.D) for her continuous encouragement. 

       I thank to higher authority of ANUCET.  

                      I thanks especially Dr. B.S.Naga Kishore, coordinator; COE in VLSI design, for providing technical expertise and 

timely suggestion to make this a reality. 

 

References: 
 

[1] Dual-band bow-tie slot antenna fed by CPW for WiFi/WiMAX system applications, Cheng-Feng Hou; Chien-Chang 

Huang, 2007 IEEE Antennas and Propagation Society International Symposium 

[2] Study and Design of Broadband Bow-tie Slot Antenna Fed With Asymmetric CPW  Lina Xu, Li Li, and Wenmei Zhang,  

IEEE TRANSACTIONS ON ANTENNAS AND PROPAGATION, VOL. 63, NO. 2, FEBRUARY 2015 

[3] A. C. Durgun, C. A. Balanis, C. R. Birtcher, and D. R. Allee, “Design, simulation, fabrication and    testing of flexible 

bow-tie antennas,” IEEE Trans. Antennas Propag., vol. 59, no. 12, pp. 4425–4435, Dec. 2011.  

[4] J. F. Huang and C. W. Kuo, “CPW-fed bow-tie slot antenna,” Microw. Opt. Technol. Lett., vol. 19, no.5, pp. 358–360, 

Dec. 1998.  

[5] E. A. Soliman, S. Brebels, P. Delmotte, G. A. E. Vandenbosch, and E. Beyne, “Bow-tie slot antenna fed by CPW,” 

Electron. Lett., vol. 35, no. 7, pp. 514–515, Apr. 1999.  

[6] A. Eldek, A. Z. Elsherbeni, and C. E. Smith, “Wideband slot bow-tie antennas for radar applications,” in Proc. IEEE 

Topical Conf. on WCT, Oct. 2003, pp. 445–446.  

[7] J. W. Niu and S. S. Zhong, “A broadband CPW-fed bow-tie slot an-tenna,” in Proc. IEEE AP-S Int. Symp., Jun. 2004, pp. 

4483–4486.  

[8] Vasujadevi Midasala, S Nagakishore Bhavanam, M Gopikrishna, "Design of Coax-Fed Multi Frequency U-Slot Antenna", 

Special Issue on Signal Processing and Communication Engineering Systems, International Journal of Pure and Applied 

Mathematics, ISSN: 1311-8080 (Printed Version), ISSN 1314-3395 (On-Line Version), Vol.117, No.18, 2017, Pages 51-54. UGC 

Journal No. 23425 (SCOPUS Indexed). 

[9] S Nagakishore Bhavanam, K. V. Prashanth, Vasujadevi Midasala, " Design of EBG Based Artificial Ground Plane Using 

HFSS 15.0", Special Issue on Signal Processing and Communication Engineering Systems, International Journal of Pure and 

Applied Mathematics, ISSN: 1311-8080 (Printed Version), ISSN 1314-3395 (On-Line Version), Vol.117, No.18, 2017, Pages 61-

65. UGC Journal No. 23425 (SCOPUS Indexed). 

[10]  Dr. V. Siva Naga Raju, S Nagakishore Bhavanam, Vasujadevi Midasala, P Ramesh "Multi Frequency Antenna Design 

By Using HFSS 15.0", Special Issue on Signal Processing and Communication Engineering Systems, International Journal of Pure 

and Applied Mathematics, ISSN: 1311-8080 (Printed Version), ISSN 1314-3395 (On-Line Version), Vol.117, No.18, 2017, Pages 

215–219. UGC Journal No. 23425 (SCOPUS Indexed). 

[11]  S Nagakishore Bhavanam, Rokkam Satya Kalyan "Design of a Novel Coaxial Feed Triple Frequency Patch Antenna with 

Slots and Shorting Pin", ELSEVIER Journal-Procedia Computer Science, ISSN: 1877-0509, Volume 85, 2016, Pages 345–351. 

UGC Journal No. 48229, 46138 (SCOPUS Indexed). 

http://www.ijrti.org/
https://ieeexplore.ieee.org/document/4395661/
https://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=%22Authors%22:.QT.Cheng-Feng%20Hou.QT.&newsearch=true
https://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=%22Authors%22:.QT.Chien-Chang%20Huang.QT.&newsearch=true
https://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=%22Authors%22:.QT.Chien-Chang%20Huang.QT.&newsearch=true
https://ieeexplore.ieee.org/xpl/mostRecentIssue.jsp?punumber=4395409
http://www.sciencedirect.com/science/article/pii/S1877050916305907
http://www.sciencedirect.com/science/article/pii/S1877050916305907
http://www.sciencedirect.com/science/journal/18770509/85/supp/C


           © 2018 IJRTI | Volume 3, Issue 8 | ISSN: 2456-3315 

IJRTI1808019 International Journal for Research Trends and Innovation (www.ijrti.org) 126 

 

[12]  Vasujadevi Midasala*, S Nagakishore Bhavanam, M Sivaganga Prasad "Design of Electromagnetic Band Gap Based 

Artificial Ground Plane", International Journal of Control Theory and Applications (IJCTA), International Science Press, March 

2017, ISSN: 0974-5572, pp.201-206. (ICI Indexed)  

[13]  P.Dinesh, S Nagakishore Bhavanam, B Bhaskara Rao “Design of Multi Frequency Antenna Using  HFSS 14.0”, Acharya 

Nagarjuna University Journal of Engineering & Technology, ISSN: 0976-3414, Special Edition, March 2017, pp. 57-60. 

[14]  Vasujadevi Midasala, S Nagakishore Bhavanam, K Lakshmi Bhavani "Design of 20x20 Elements Phased Array Antenna 

Using MATLAB", International Journal for Research in Applied Science & Engineering Technology (IJRASET), Volume 4 Issue 

V, May 2016, ISSN: 2321-9653, pp. 253-257. UGC Journal No. 45842. 

[15]  Muthanna Ali, K Lakshmi Bhavani and S Nagakishore Bhavanam"Monitoring Power Quality System Based on Wireless 

Sensor Network Using VB6", International Journal of Scientific & Engineering Research, vol. 7, Issue 1, January 2016, ISSN : 

2229-5518, pp. 377-382. 

http://www.ijrti.org/

