
 
 
General rights 
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright 
owners and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights. 
 

 Users may download and print one copy of any publication from the public portal for the purpose of private study or research. 

 You may not further distribute the material or use it for any profit-making activity or commercial gain 

 You may freely distribute the URL identifying the publication in the public portal 
 
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately 
and investigate your claim. 
  
 

   

 

 

Downloaded from orbit.dtu.dk on: May 26, 2023

Logo Antenna for 5.8 GHz Wireless Communications (invited)

Jørgensen, Kasper Lüthje; Jakobsen, Kaj Bjarne

Published in:
FERMAT

Publication date:
2016

Document Version
Publisher's PDF, also known as Version of record

Link back to DTU Orbit

Citation (APA):
Jørgensen, K. L., & Jakobsen, K. B. (2016). Logo Antenna for 5.8 GHz Wireless Communications (invited).
FERMAT, 16.

https://orbit.dtu.dk/en/publications/5091a35a-59ac-4029-a745-c62804aad675


Forum for Electromagnetic Research Methods and Application Technologies (FERMAT) 

 
Logo Antenna for 5.8 GHz Wireless 

Communications 
Kasper L. Jørgensen and Kaj B. Jakobsen 

Department of Electrical Engineering, Technical University of Denmark, DK-2800 Lyngby, 
Denmark. 

s113030@student.dtu.dk, kbj@elektro.dtu.dk 
 

Abstract: A logo antenna for the 5.8\GHz ISM band is presented. The idea behind the logo antenna 
is to use the company or university logo as part of the antenna. When disguised as a logo, it may 
be more acceptable to place the antenna at optimal locations to obtain good coverage. In the present 
work the university logo has been used. The designed logo antenna has a measured and simulated 
3-dB bandwidth of 153.1\MHz (2.6\%) and 165.6\MHz (2.9\%), respectively. The aperture fed, 
omnidirectional logo antenna is little hand sensitive. 
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Introduction
Internet of Things (IoT), wearable devices, body-centric communications,
and wireless networks are areas that have seen large interest in recent
years. One thing the three areas have in common is the need for a good
connection between several units. The connection between the units can be
done by the use of the 5.8 GHz ISM band, which in turn requires an
antenna to transmit and receive data. A good placement for the antenna is
not always easy to obtain. A company logo on the other hand can be
placed in most places. Therefore our suggestion is to use the logos
placement to get a prominent placement for the antenna. When the logo is
turned into an antenna, it makes the antenna hidden to the naked eye. The
logo presented in this article is the logo of the Technical University of
Denmark (DTU), which was founded in 1829 by Hans Christian Ørsted [1].
The three bars in the DTU logo represent the three lions of the university
seal. In order to get a clean representation of the logo, a slot in the ground
plane is used to couple to the logo[2, 3]. The logo antenna has potential as
an antenna in an office environment, building or auditorium numbers, and
as embroidered antennas for wireless body-centric communications, e.g.,
for RFID [4-8].
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Design (1)

The proposed logo antenna is designed by the
use of Ansoft HFSS version 15. The logo
antenna is seen to the top right. In the top
right corner the DTU logo is shown for
reference. The antenna design is based on
mimicking the chosen logo as close as possible,
while the antenna still works as specified. The
antenna is fed through a slot. This reduces
unwanted radiation from the feed network and
makes it possible to get a clean logo. The
antenna is designed by the use of two
substrates. For the top substrate layer a
Rogers RT/duroid 6002 is used (layer thickness
= 0.762 mm, relative permittivity εr = 2.94,
and loss tangent tanδ = 0.0012), and the
bottom substrate layer is a Rogers RT/duroid
6010 (layer thickness = 0.635 mm, εr = 10.2,
and tanδ = 0.0023), see bottom right.
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Design (2)

The electrical size of the logo at 5.8 GHz is ka = 0.41, where k is the free
space propagation constant, and a is the radius of the sphere circumscribing
the logo of the antenna on the ground plane only. The logo antenna is
placed on the top copper layer and is shown in the figure. The design
parameters are given in the table.
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Results (1): Reflection Coefficient

• At the lower and higher
frequencies there is a difference
of less than 0.2 dB and 0.8 dB
between measurement and
simulation, respectively.

• Measured center frequency is
slightly higher than simulated.

• Measured center frequency
lies at 5.831 GHz and the
simulated center frequency lies
at 5.797 GHz.

• Excellent agreement between
measurement and simulation.
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Results (2): Electrical Bandwidth

3-dB Bandwidth:

• 153 MHz (measured)

• 166 MHz (simulated)

• 150 MHz (required)

7 1 April 2016



DTU Electrical Engineering, Technical University of Denmark

Results (3): Radiation Pattern

• Maximum directivity 7.6 dBi

• Omnidirectional radiation

• Only radiation in the upper 
half space as required 

• No balun is needed

• Suitable for embroidery [8]
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Conclusion
A logo antenna for the 5.8 GHz ISM band was presented. The idea
behind the logo antenna is to use the company or university logo as part
of the antenna. Logos are omnipresent, e.g., on buildings, aisles, doors,
staircases and clothing. The optimal places for good coverage are often
no-go for the placement of an antenna due to regulation, conservation,
and architecture. When the antenna is disguised as a logo, it may be
acceptable to place the antenna at optimal locations in order to get good
coverage. The logo antenna has a measured and simulated 3 dB
bandwidth of 153.1 MHz (2.6 %) and 165.6 MHz (2.9 %), respectively.
The logo antenna is fed via an aperture and was not sensitive when
touched by hand even though no balun was used. The radiation pattern
is omnidirectional in the upper half-space.
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