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Abstract — This paper demonstrates a UHF- and 60-GHz 

bands antenna with single feed structure for 5G terminal 
application. The single feed structure by a coaxial connector is 
used in the proposed antenna to be integrated with the dual-
band frontend. A meander-line-antenna and a circular patch 
antenna is adopted for UHF- and 60-GHz-bands operation. 
Gains of 1.8 dBi at 795 MHz and 7.8 dBi at 62 GHz is achieved 
by the simulation.  

Index Terms — patch antenna, balanced antenna, UHF 
antenna, millimeter-wave antenna. 

1. Introduction 

Wireless communication system for cellular networks 
is widely developed and successfully realized the 4G 
system. The next generation cellular system, called 5G is 
a new target of the development in recent years. Sub-mm- 
or mm-wave-band is considered to be used in the 5G 
system. An antenna for the new band is required to be 
integrated in the terminal. Conventional UHF- and 
microwave-bands antenna is packaged into the 4G 
terminal. The mm-wave-band antenna will be additionally 
packaged into the 5G terminal. Toward realization of the 
5G terminal, a 60 GHz CMOS chipset is proposed [1]. 

As for the mm-wave-band antenna, single frequency 
band 60 GHz antenna has been developed [2]–[4]. On the 
other hand, a single frequency UHF-band antenna was 
proposed [5]. For the 5G terminal, mm-wave-band 
antenna is strongly demanded to be integrated with the 
conventional 4G terminal antenna (UHF band and 2.4/5 
GHz band). A tri-band (2.4, 5.2 and 60 GHz) antenna is 
proposed [6]. The integration of the dual-band monopole 
antenna and the microstrip grid array antenna are 
described. However, a UHF-band antenna was not 
integrated with 60-GHz-band antenna. 

This paper proposes a UHF- and 60-GHz bands antenna 
with single feed structure for 5G terminal application. As 
a first step evaluation, the proposed antenna is designed 
by 3-D electromagnetic field simulation. S-parameter, 
gain, and radiation pattern are evaluated in this simulation. 
 

2. Antenna Design 

In this section, the proposed antenna is designed using a 
3-D electromagnetic field simulation. CST STUDIO 
SUITE is used in the simulation. Figs. 1 and 2 show a 
whole structure of the proposed antenna and enlargement 
of the feed structure, respectively. Total size of the 
proposed antenna is 21 mm (a) x 84 mm (b) x 5 mm (e). 
Other relevant parameters are c = 9 mm, d = 1 mm, f = 10 
mm, g = 2 mm, and h = 1.2 mm. A UHF-band meander 
line antenna (MLA) is placed using folded-structure. The 
folded-structure is utilized in the proposed antenna to 
increase input resistance at the feeding point. Total turn 
number is eight. Distance between an upper and a lower 
element is 0.8 mm. A 60-GHz-band single element 
circular patch antenna is located at the center of the MLA. 
Substrate material of Rogers RT5880 with thickness of 
2.5mm is used. Relative dielectric constant and loss 
tangent of 2.2 and 0.0009 is used in the simulation. A 
diameter of the patch element is 1.6 mm. The feed point 
locates at a point of 0.45mm away from the edge of the 
patch element. The MLA operates as a balanced antenna 
while the patch antenna operates as an unbalanced 
antenna. 

A feed point is set at the back side of the patch antenna 
as a coaxial port. The MLA is directly connected to the 
patch element as well as ground plane without a balun. 
 
 
 
 
 
 
 
 
 
 
Fig. 1. Proposed antenna for UHF- and 60-GHz bands with 
single feed structure. 
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Fig. 2. An enlargement of the feed structure. 
 
 
 
 
 
 
 
 
 
 
 

 
(a) 

 
 
 
 
 
 
 
 
 
 
 

 
(b) 

Fig. 3. Simulation results of S-parameters: (a) UHF-band and 
(b) 60-GHz-band. 

3. Simulation Results 

Fig. 3 shows a simulated result of a S-parameter. 
Acceptable reflection characteristics of below -10 dB was 
obtained for both frequency band. More improvement 
may be required for UHF-band operation in the next step. 
Figs. 4 and 5 show simulated results of radiation patterns. 
The radiation pattern is plotted in gain. The gains of 1.8 
dBi and 7.8 dBi were obtained at 795 MHz and 62 GHz, 
respectively. The radiation patterns at 795 MHz is derived 
from the MLA. The radiation patterns at 62 GHz is 
derived from the single patch. The radiation patterns are 
slightly distorted by the UHF-band MLA. However, the 
radiation patterns still keep the original patterns of a 
single patch antenna. From these simulation results, the 
proposed antenna proved to operate in both UHF- and 60-
GHz-bands. 

4. Conclusion 

UHF- and 60-GHz bands antenna with single feed 
structure for 5G terminal application is developed as a first 
step evaluation. The single feed structure by a coaxial 

 
 
 
 
 
 
 
 
 
 
 
 
Fig. 4. Simulation results of radiation patterns at 795 MHz. 
 
 
 
 
 
 
 
 
 
 
 
Fig. 5. Simulation results of radiation patterns at 62 GHz. 
 
connector is used in the proposed antenna to be integrated 
with the dual-band front-end. A MLA and a circular patch 
antenna is adopted for UHF- and 60-GHz-bands operation. 
Gains of 1.8 dBi at 795 MHz and 7.8 dBi at 62 GHz is 
achieved by the simulation. The development of the 
proposed antenna is continued to be feasible being used in a 
future 5G terminal. 
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