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Abstract— In this paper, a high gain printed quasi-Yagi 

antenna is introduced for 60 GHz wireless applications. The 

analysis and design is based on the Rogers TMM 10i 

substrate with dielectric constant of 9.8 and loss tangent of 

0.002.The substrate has thickness of 0.203 mm. Full-wave 

electromagnetic (EM) HFSS ver. 15 is adopted in our 

investigations. The driver is excited using aperture coupled 

technique between a micro strip line and the gap between two 

driver sides providing single-ended-to-differential   

conversion. To improve the side lobe level, corrugation is 

introduced to the antenna’s substrate.  Printed micro strip 

Yagi antenna is proposed for Millimeter or 5G applications. 

The resonant frequency of antenna is 60 GHz. The proposed 

antenna shows good impedance matching throughout the 

band with minimum return loss -27.62 dB at 57.25GHz.The 

antenna is low profile, low cost and light in weight. The 

overall dimensions of the antenna is 8.016 x 8 mm2.The 

antenna has the maximum gain of 13dB. The radiation 

mechanism of Yagi antenna with its radiation characteristic 

used imaging. It can be a prospective candidate for future 5G 

applications. The antenna can be utilized for short distance 

communication like Device-to-Device (D-2-D). WLAN, 

WPAN and WHDMI.  
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I. INTRODUCTION 

The international spectrum around 60 GHz is assigned for 

unlicensed wireless communications. Alternative spectrums 

are reserved in different areas of the world, e.g. 57–64 GHz 

in North America and Korea, 59–66 GHz in Europe and 

Japan, and 59–64 GHz in Australia .5.25-5.85 GHz in India. 

Wireless communications near 60 GHz are ideal for high 

throughput, short-distance systems due to many attractive 

properties, such as wide bandwidth and high atmospheric 

absorption. Therefore, 60 GHz antennas require 

characteristics such as a wide bandwidth over the 24-31.6 

GHz spectrum, high directivity, and narrow beam width in 

order to avoid significant path loss, and small gain variation 

for stable operation.  

In the past several years, various kinds of antennas 

were introduced for 60 GHz communications. On-chip 

antennas were demonstrated using complementary metal 

oxide semiconductor (CMOS) compatible manufacturing 

technology. However, the gain of these antennas is fairly low 

due to on-chip integration for compact sizes. Micro strip 

antennas are utilized in multi-layer substrates with parasitic 

patches in order to achieve high gain characteristics. 

Substrate integrated waveguide antennas were also developed 

based on a horn structure and quasi-Yagi models. However, 

the bandwidths of these antennas were insufficient to cover 

the 60 GHz bands. Gain of 13 dB at 30GHz but had a very 

complicated topology owing to the use of a horizontal 

metallic reflector.  

This paper describes a printed high gain 60 GHz 

quasi-Yagi antenna fed by a novel micro strip transition. A 

corrugated ground plane and parasitic strips are employed as 

the reflector and directors, respectively, in order to achieve 

high directivity and small gain variation. The proposed 

antenna has an impedance bandwidth of 24-31GHz.Radiation 

efficiency 94.4%.  

II. ANTENNA DESIGN AND CHARACTERISTICS  

Figure 1 shows the geometry of a high gain 60 GHz printed 

quasi-Yagi antenna. The antenna was designed on an 8.016×8 

mm2 Rogers RT/Duroid with a dielectric constant R=2.33 

and a thickness of 3.2mm. The antenna is comprised of a 

micro strip as the feed with an input impedance of 50.The 

ground plane was corrugated in order to improve antenna gain 

with a small gain variation. The antenna is fed by a micro strip 

specially designed for 60 GHz bands. The micro strip line was 

designed on the back side of a substrate with an input 

impedance of 50 .In this method HFSS was used to 

investigate the characteristics of the proposed antenna. The 

design parameters of the optimized antenna were chosen in 

terms of wide impedance bandwidth, high directivity, and  

As mentioned above, the 60 GHz printed quasi-Yagi 

antenna is fed micro strip specially designed for 60 GHz 

bands. Back- to-back transition structure. The rectangular 

micro strip patch antenna is a wideband small antenna with a 

thickness of 3.2mm and loss tangent of 0.0018. The Substrate 

i.e.; considered for micro strip antenna  

RT/Duroid with dielectric constant _r = 2.33.This 

rectangular patch design with feed point at 6.7dBi gain at 2.38 

GHz with good circular polarization.  These make the 

transition widely suitable for the 60 GHz communications.  

 
Fig. 2.1: model design of quasi-Yagi antenna 

III. RESULTS AND PROPOSED SYSTEM 

To demonstrate the performance of the proposed antenna, the 

antenna was printed and the results and discussion are divided 

into three parts which consist of parametric study, time 

domain analysis and experimental results and discussion. In 

Section 3.1, parametric study including the simulated results 

of return loss, group delay, radiation patterns and efficiency 

of the proposed antenna will be discussed. On the other hand, 
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in Section 3.2, the time domain analysis where electric probe 

is placed at different positions to investigate the transmitted 

and received pulse signals. Experimental results are presented 

in Section 3.3 where the measured results of the fabrication 

antenna and the simulated results are compared and discussed 

The micro strip patch antenna is also known as the 

printed antenna, the return loss of the antenna improves 

dramatically when the length ground patch reduces gradually 

and the best result is obtained at the height of ground plane, 

L and of 8mm. The partial ground shows better return loss 

compared to full ground patch on the bottom because the 

antenna is transformed from patch  

 
Fig. 3.1: proposed design of quasi-Yagi antenna 

we report a new type of planar quasi-Yagi antenna 

that combines both techniques micro strip-fed quasi-Yagi 

antenna and Directors for Gain and Bandwidth Enhancements 

well suited to 5G candidate frequencies .The proposed 

antenna has advantages of higher gain and relative electrical 

size compactness over the previous mentioned antenna. Since 

the existing method was done with CST software, proposed 

system is simulated with HFSS software. 

Printed micro strip Yagi antenna is proposed for 

Millimeter or 5G applications. The resonant frequency of 

antenna is 60 GHz. The proposed antenna shows good 

impedance matching throughout the band with minimum 

return loss -27.62 dB at 57.25GHz.The antenna is low profile, 

low cost and light in weight. The overall dimensions of the 

antenna is 8.016 x 8 mm2.The antenna has the maximum gain 

of 13dB. The radiation mechanism of Yagi antenna with its 

radiation characteristic used imaging. It can be a prospective 

candidate for future 5G applications. The antenna can be 

utilized for short distance communication like Device-to-

Device (D-2-D). WLAN, WPAN and WHDMI.    

 
Fig. 3.2: S parameter of quasi-Yagi antenna 

 
Fig. 3.3: 3D polar plot of quasi yagi antenna 

In the 3D polar plot curved with 3azix (x,y,z).This 

used to calculate using magnitude and high gain. Colours are 

using to differentiate the high and low measurements. If 

negative value appear that may be wrong if the positive value 

is high incase that’s measurement value of 3D is perfectly 

good in gain and magnitude. 

 
Fig. 3.4: Radiation pattern of quasi Yagi antenna 

Three-dimensional antenna radiation patterns. The 

radial distance from the origin in any direction represents the 

strength of radiation emitted in that direction. The top shows 

the directive pattern of a horn antenna, the bottom shows the 

omnidirectional pattern of a simple vertical antenna 

IV. CONCLUSION  

A printed 60 GHz quasi-Yagi antenna has been introduced 

with micro strip feed that employs a corrugated ground plane 

is used as a reflector in order to enhance the gain, and 

consequently achieve minimum gain variation. The proposed 

antenna has an impedance bandwidth 24-31.6GHzThe 

impedance bandwidth is about 24.05% covers the band (24-

31.6) GHz. for a –10 dB reflection coefficient, gain of 13dBi, 

and a front-to-back ratio and cross polarization level better 

than 20 dB and –17 dB, respectively. With this wideband, 

high gain, small gain variation, and stable radiation pattern, 

the micro strip fed quasi-Yagi antenna can be widely used in 

60 GHz wireless communication systems.  
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