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ABSTRACT 

 
This paper presents an Ultra Wide Band Microstrip Yagi antenna with very good performance at four main 
operating frequencies (0.85, 2.4, 3.5 and 5.2) GHz. Numerical simulation results of our design show more 
than (-20 to -40) dB return loss at the bands  of (0.85, 2.4, 3.5, 4.5 and 5.2) GHz and VSWR less than 1.7 at 
these frequencies. The simulation method based on finite element method (FEM) was applied by using 
HFSS simulator to obtain the optimized parameters in order to find the best design for this antenna. The 
antenna bands can be varied to be suitable for various wireless applications. Finally a fabrication to the final 
design has been implemented, and then a measurement performed to compare the actual results with those 
simulated. Measured return loss and VSWR of this antenna are presented to validate the results of 
simulation so that it give (0.85, 2.4, 2.75, 3.6, 4.2 and 5.3) GHz for the measured return loss results and the 
antenna VSWR ≤ 1.5 at (2.4, 3.5, 4.5 and 5.2) GHz. 
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1. INTRODUCTION  
 

These days numerous research activities are 
being pursued on the subject of wireless 
communications, which use the microwave or 
millimeter band [1, 2]. We have witnessed a 
tremendous growth of wireless communication 
links in recent years. Most wireless networks use 
omni-directional antennas [3]. However, in some 
applications we need directional antennas such as 
Log Periodic and Yagi-Uda antennas [4-7]. These 
types of antennas find their use in many 
applications such as industrial, medical, radar and 
wireless communications. The microstrip Yagi-Uda 
array consists of a driven microstrip antenna along 
with several parasitic microstrip antennas which are 
arranged on the same substrate surface in a way that 
the overall antenna characteristics are enhanced [8]. 
It is clear that in array applications, the effect of 
mutual coupling is usually undesirable, because it 
reduces the antenna gain, raises the side lobe level, 
etc. 

However, in some applications mutual coupling 
enhances the antenna performance. For example, in 
the case of microstrip antenna, parasitic patches can 
be placed around a driven element to increase the 
gain of this single driven element by several 
decibels [9]. Also, it is interesting that parasitic 

patches with open circuit stubs can shape the beam 
of antenna so that it is tilted in a desired direction 
[10]. 

The first researcher who suggested the use of 
Yagi-Uda antenna design in microstrip structures 
was Huang in 1989 [11]. His proposed antenna 
consisted of four patches that were 
electromagnetically coupled to each other. That 
antenna had maximum gain of 8 dBi. After that, 
Huang and Densmor introduced a new microstrip 
Yagi-Uda antenna that had a maximum gain of 14 
dBi but its use in some applications was 
problematic because of its low F/B ratio. The large 
size of this antenna was also the source of other 
difficulties [12]. Later, many methods were 
proposed. In [13], a new type of microstrip Yagi-
Uda antenna was introduced which achieved high 
gain and high F/B ratio. However, this antenna was 
single band, working at 5.2GHz with return loss of 
15 dB at this frequency. In this paper presents a 
design of Ultra Wide Band Microstrip Yagi antenna 
with very good gain. Simulated and measured 
results of our design show more than (-20 to -40) 
dB return loss the band of the fundamental resonant 
at (0.85, 2.4, 3.5, 4.5 and 5.2) GHz. The antenna 
VSWR ≤ 1.5 that make it to be suitable for various 
wireless applications. 
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2. ANTENNA DESIGN AND SIMULATION 
 

Wide-band operations of antenna have presented 
to satisfy various wireless applications. In this 
section, we demonstrate the validity of our 
proposed designed antenna through simulated 
numerical analyses and then through the 
experimental results of fabricated antenna. Full 
wave analysis of the proposed antenna 
configurations were performed using Ansoft HFSS 
version-(8.0) [14] based on finite element method 
(FEM). 

Looking at the physical layout of our proposed 
antenna in the shown figure.1, one would see that it 
is comprised of multiple elements working together 
to provide a wide bandwidth of usable frequencies. 
The active (radiating or receiving radiation) portion 
of the antenna effectively shifts with frequency as 
one stage becomes ‘more resonant’ than the next. 
The lowest operating frequency is determined by 
the longest element and the highest operating 
frequency is set by the shortest element. As the 
frequency of the transmission (or reception) 
increases, the active region of the antenna shifts 
forward to the shorter 1/2 λ dipole elements or vice 
versa as the frequency decreases. Obviously the 
‘secret’ for proper operation must lie in the length 
and spacing of the antenna elements. These and 
other factors must be carefully chosen to cover the 
desired frequency range for the antennas’ 
application. One of the main design features that 
make the PCB Yagi antenna simple to use is the 
partially folded driven element. This patented 
configuration allows you to directly attach a coaxial 
cable feed to the microstrip transmission line on the 
board without having to use a matching network. 
Your hook-up couldn’t be any easier Just solder on 
your 50 Ω coaxial feed lines. 

 

3. SIMULATION RESULTS 
 

A. RETURN LOSS 
Numerical simulation return loss results of our 

design performed using Ansoft HFSS, and they 
show more than (-20 to -40) dB return loss at the 
bands of (0.85, 2.4, 3.5, 4.5 and 5.2) GHz as shown 
in figure 2. 

 
B. VSWR 
Also VSWR simulation return of our design 

performed, at the bands of (0.85, 2.4, 3.5, 4.5 and 

5.2) GHz and they show less than 1.7 at these 
frequencies. 

C. RADIATION PATTARNS 
Simulated results of the E_total radiation 

patterns of the proposed antenna are presented, the 
results include solutions at different frequencies 
band 2.4GHz, 3.5GHz and 5.2 GHz respectively as 
shown in figure 7, 8 and 9. 

 

 

 

 

 

 

 

 

 

 
 

 

 

4. MEASURD  RESULTS 
 

The new ultra wide band microstrip yagi 
antenna was fabricated and tested as shown in 
figure 3(a). The simulated and measured return 
loss is shown in Figure 4. The fundamental 
resonant mode is at (0.85, 2.4, 3.5, 4.5 and 5.2) 
GHz for the simulated results and (0.85, 2.4, 
2.75, 3.6, 4.2 and 5.3) GHz for the measured 
results. The measured Smith chart of the 
antenna is shown in Figure 5. And measured 

Figure.1: The Proposed Antenna Configuration   

Figure.2: Simulated Result of the Return Loss 
             for the Proposed Antenna 
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antenna VSWR results ≤ 1.5 at (2.4, 3.5, 4.5 and 5.2) GHz as shown in figure 6.
 

 
 

 
 
 

 
 

 

Figure.4:   Simulated and Measured Result of the Return Loss for the Proposed Antenna   

Figure.3:  (a) The Proposed Fabricated Antenna 
(b) Measured Result of the Return Loss for the Proposed Antenna   

(b) 



Journal of Theoretical and Applied Information Technology 

© 2005 - 2010 JATIT & LLS. All rights reserved.                                                                      
 

www.jatit.org 

 
31 

 

 

 
 
 
 
 
 
 
 

Figure.5:   Measured Result of VSWR of the Proposed Antenna 

Figure.6:   Measured Result of Smith Chart of the Proposed Antenna 
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Phi = 0 Phi = 90

Phi = 0 Phi = 90

Phi = 0 Phi = 90

Figure.7:   E_Total vs Theta Solved at the Frequency 2.4 (GHz)  

Figure.8:   E_Total vs Theta Solved at the Frequency 3.5 (GHz)  

Figure.9:   E_Total vs Theta Solved at the Frequency 5.2(GHz)  
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5. CONCLUSION 
 
An Ultra Wide Band Microstrip Yagi antenna is 
presented. Numerical simulation and measured 
results of our design show more than (-20 to -40) 
dB return loss at the bands of (0.85, 2.4, 3.5, 4.5 
and 5.2) GHz and VSWR less than 1.7 at these 
frequencies.. Finally a fabrication to the final design 
has been implemented, and then a measurement 
performed to compare the actual results with those 
simulated. Measured return loss and VSWR of this 
antenna are presented to validate the results of 
simulation so that it give (0.85, 2.4, 2.75, 3.6, 4.2 
and 5.3) GHz for the measured return loss results 
and the antenna VSWR ≤ 1.5 at (2.4, 3.5, 4.5 and 
5.2) GHz. 
 

REFRENCES: 
 
 [1] Takimoto, Y., Recent activities on millimeter 

wave indoor LAN system development in 
Japan," Dig. IEEE Microwave Theory and 
Techniques Society Int. Symp., 405{408, Jun. 
1995. 

[2] Morinaga, N. and A. Hashimoto, \Technical 
trend of multimedia mobile and broadband 
wireless access systems," Trans. IEICE, 

       Vol. E82-B, No. 12, 1897{1905, Dec. 1999. 

[3] Wu, Y.-J., J.-F. Li, and Q.-Z. Liu, "Tripl-band 
omni directional antenna for WLAN 
application, "Progress In Electromagnetic 
Research, PIE R 76, 477{484, 2007. 

[4] Misra, I. S., R. S. Chakrabarty, and B. B. 
Mangaraj, \Design, analysis and optimization of 
V -dipole and its three-element Yagi-Uda 
array," Progress In Electromagnetics Research, 
PIER 66, 137-156, 2006. 

[5] Tran, A. and M. C. E. Yagoub, Intertwined two-
section dual-polarized log periodic dipole 
antenna," PIERS Proceedings, 3033, Prague, 
Czech Republic, Aug. 27{30, 2007}. 

[6] Densmore, A. and J. Huang, \Microstrip Yagi 
antenna for mobile satellite service," IEEE 
Antennas and Propagation Society Int. Symp., 
Vol. 2, 616{619, Jun. 1991. 

[7] Zhang, X. C., J. G. Liang, and J. W. Xie, \The 
Quasi-Yagi antenna subarrat fed by an 
orthogonal T junction," Progress In 
Electromagnetics Research Letters, Vol. 4, 
109{112, 2008}. 

[8] Chen, C. A. and D. K Cheng, \Optimum element 
lengths for Yagi- Uda arrays," IEEE Trans. 
Antennas and Propagation, Vol. 23, Jan. 1975. 

[9] Lee, K. F., et al., \Microstrip antenna array with 
parasitic elements," IEEE Antennas and 
Propagation Society Symposium Dig., 794{797, 
Jun. 1987}. 

[10] Haneishi, M., et al., \Beam-shaping of 
microstrip antenna by parasitic elements having 
coaxial stub," Trans. IECE of Japan, 

Vol. 69-B, 1160{1161, 1986. 

[11] Huang, J., \Planar microstrip Yagi array 
antenna," IEEE Antennas and Propagation 
Society Int. Symp., Vol. 2, 894{897, Jun. 
1989}. 

[12] Gray, D., J. Lu, and D. Thiel, \Electronically 
steerable Yagi-Uda microstrip patch antenna 
array," IEEE Trans. Antennas and Propagation, 
Vol. 46, No. 5, 605{608, May 1998}. 

[13] DeJean, G. R. and M. M. Tentzeris , \A new 
high-gain microstrip Yagi array antenna with a 
high front-to-back (F/B) ratio for WLAN and 
millimeter-wave applications," IEEE Trans. 
Antennas and Propagation, Vol. 55, Feb 

[14] HFSS: High frequency structure simulator 
based on the Finite Element Method, v. 8.0, 
Ansoft Corporation.    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Journal of Theoretical and Applied Information Technology 

© 2005 - 2010 JATIT & LLS. All rights reserved.                                                                      
 

www.jatit.org 

 
34 

 

AUTHOR PROFILES:  

Assoc.Prof. Mamdouh 
Gouda received the B.Sc. 
degree in electrical 
engineering from the Military 
Technical College, Cairo 
Egypy in 1981. He received 
the M.Sc. degree in electrical 
engineering from the Military 
Technical College, Cairo, 
Egypt in 1985. He received the 

Ph.D. degree in electrical engineering from UK in 
1998. Currently, he is a Assoc.Professor at Misr 
University for Science and Technology. His 
research interests include antennas and wireless 
communication. 
 

Eng. Mohammed Y. M. 
Yousef received his  B.Sc. in 
Electronics and 
Communications from the 
Faculty of Engineering, Misr 
University for Science and 
Technology, Cairo, Egypt in 
2007, and received the M.Sc. 
degree in electronics and  

communication engineering from Arab Academy 
for Science, Technology   & Maritime Transport 
University, Cairo, Egypt in 2010. Currently he is 
Researcher and training supervisor, Dep. of IT & 
Communication, at NEN, Cairo, Egyp. His research 
interests include Microstrip antenna, Wired & 
Wireless Network Administration. 


