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Evolution of Antenna Technology (1)

Prof. J. Maxwell
 (1831-1879)

Prof. H. Hertz
 (1857-1894)

From the unified theory of 
electromagnetic waves 
(1873, Maxwell equations) ....

... to the First demonstration of 
electromagnetic waves :
1886, THE FIRST ANTENNA
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Evolution of Antenna Technology (2)

1900-1950 First wire antennas (radio broadcast), first directive
Antennas (yagi, horns, reflectors)
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Evolution of Antenna Technology (4)
1970’s First single band microstrip patch antennas (Euclidean geometries: 
square, rectangular, circular, triangular) and antenna arrays
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Same antenna / Multiple Wavelengths?

Antenna size is determined by wavelength

Fundamental Principle in 
Antenna Science
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Pattern variations of a conventional dipole 

Multiband Operation ?
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The Technology of Nature®

The Fractal Antenna® Solution
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The Sierpinski Monopole

• First Fractal Antenna®

(C.Puente et al., UPC, 1995)
• Pentaband Behavior

Multiband Fractal Antennas®
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The Sierpinski Monopole

• First Fractal Antenna®

(C.Puente et al., UPC, 1995)
• Pentaband Behavior

Multiband Fractal Antennas®

The Technology of Nature®
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f (GHz)

Sierpinski
Antenna,
Full 3D

 Patterns
(4 upper
bands)

Multiband Fractal Antennas®
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Evolution of Antenna Technology (5)
1990’s Development of Fractal Antenna technology and applications (Sierpinski, 
Koch, Hilbert, Space-Filling, Multilevel)
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2005 Tech Pioneer

History of Fractal Technology
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Fractus BTS Antennas

Fractus Cantor-02
GSM1800+UMTS

Siemens Dual-Band 
SLIMPOLE
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Fractus Automotive Antennas

Space-Filling Antennas

Space-Filling and 
Multilevel Antennas

MultiwaveTM
Mirror
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Fractus Handset Antennas
Development of multiband, miniature 
Multilevel and Space-Filling antennas for 
handsets.
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Fractus Wireless Antennas

FracWaveTM

on IPADTM

AiPTM

ReachXtendTMFracWaveTM
on IPADTM

ReachXtendTM

AiPTM
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About Fractus’ Business Model …

n Fractus creates and delivers multi-band and miniature antenna technology 
to its customers via antenna products, engineering services and technology 
and patent licenses.

PRODUCTS & SERVICES
 
• Cellular Telephony
• Short-Range Wireless
• Antenna in Package
• DVB-H
• Medical Devices
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Fractus : Business Model
n 1st Spanish Company in US Patent Grantings (2007-2012, src. USPTO).
n 1st Spanish entity in US Patent Grantings (2007-2012, src. USPTO). 

Spanish Entities

Fractus Patent Investment
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About Fractus’ Business Model

n Fractus creates and delivers multi-band and miniature antenna technology 
to its customers via antenna products, engineering services and technology 
and patent licenses.

PRODUCTS & SERVICES
 
• Cellular Telephony
• Short-Range Wireless
• Antenna in Package
• DVB-H
• Medical Devices

TECH & IP  LICENSING

• Mobile Handsets
• Short Range-Wireless
• Base Station
• Automotive
• Other Markets
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Fractus : Business ModelPatent Licensing Business
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Fractus : Business ModelPatent Licensing Business
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Fractus : Business ModelPatent Licensing Business
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Patent Licensing Business
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2021 - Fractus and Ignion

n Ignion delivers antenna products to 
over +1.500 mobile IoT and wireless 
OEMs worlwide, promoting the new 
Virtual Antenna Technology.

n Fractus licenses antenna technologies and 
patents to the major mobile and wireless 
OEMs worldwide based on its propietary 
fractal-based MLV and SFC technologies.
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A Technology Company: Art+Com
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https://thewire.in/film/the-billion-dollar-code-netflix-review
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An Entrepreneurship Story …
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https://www.amazon.es/FRACTUS-AVE-FÉNIX-2ªED-emprendedor/dp/8412504240
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END OF SESSION

The enclosed material has been prepared for illustrative purposes and as a basis for class discussion rather 
than to represent effective or ineffective handling of an administrative or legal situation. The content of 
the present class notes is not to be considered as legal advice. If you require legal assistance seek the 
advice of an attorney.
All rights reserved. No part of this material may be reproduced or transmitted in any form or by any 
means, electronic, mechanical, photocopying, recording or otherwise, without the prior written consent of  
the author.
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