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Abstract — In this paper, we present a comprehensive general
view of the main academic and industrial research activities in
the areas of RF and microwaves in Latin America. We provide a
geographical perspective of the overall distribution of the main
research and development clusters on RF and microwaves in this
region. We make a summary of RF and microwave academic
research in the following countries: Argentina, Brazil, Chile,
Colombia, Costa Rica, Ecuador, Mexico, Nicaragua, Peru, Puerto
Rico and Venezuela. Industrial research and development in RF
and microwaves in Latin America is also briefly reviewed. We
finalize by highlighting international research-funding programs
currently available to support collaborations between Latin
American institutions and those from other regions of the world,
particularly with European countries.

I. INTRODUCTION

In comparison with other technical fields, the areas of RF
and microwave engineering and technology have traditionally
required a very high level of specialization demanding solid
academic formation in challenging subjects. Even though the
high-frequency industrial sector is clearly expanding due to
emerging new technologies, such as 5G and the internet of
things (IoT) and space (IoS), the number of engineers working
in these areas seems to be discordant with the above growing
trend. For instance, the IEEE Microwave Theory and
Techniques Society (MTT-S), perhaps the most influential
professional and technical association worldwide in these
fields, has experienced some small but steady decrease in
membership since 2009 [1]. Naturally, most of the
engineering, development, and research activities in RF and
microwaves are currently realized in developed countries. All
the above facts make clear the relevance of paying attention to
geographical regions with high relative growth potential in this
technical arena, such as Latin America [2]-[S]. Moreover,
recent experiences [6], [7] seem to indicate that specific zones
of Latin America have a great potential for accelerated growth
in the areas of RF and microwaves, both in terms of new
students’ formation and industrial development, which in turn
could enable a more harmonized economic development.

With the above motivation in mind, we present in this paper
a comprehensive overview of the main academic and industrial
research activities in RF and microwaves in Latin America.
We first provide a geographical view of the general
distribution of the main research and development clusters in
RF and microwaves in this large geographical region. We next
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Fig. 1. Geographical distribution of main clusters of research
activities in RF and microwaves in Latin America. Most relevant
work in the field is realized in 7 countries (out of 26).

make a brief description of the most relevant RF and
microwave academic research lines in the following countries:
Argentina, Brazil, Chile, Colombia, Costa Rica, Ecuador,
Mexico, Nicaragua, Peru, Puerto Rico, and Venezuela.
Additionally, we briefly review the main industrial research
and development in RF and microwaves in the region. Finally,
we mention some international programs to support research
collaborations between Latin America and other regions of the
world, emphasizing those with European countries.

II. GEOGRAPHICAL DISTRIBUTION OF RF AND MICROWAVE

DEVELOPMENT POLES IN LATIN AMERICA

Latin America encompasses an area of 19.2x10° km? with
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TABLE I
LATIN AMERICAN COUNTRIES AND PRINCIPAL METROPOLITAN AREAS
WITH OFFICIAL IEEE MTT-S CHAPTERS

Country Main City Chapter Name
Argentina  Buenos Aires Argentina Section
Brazil Belem Centro-Norte Brasil Section
Brazil Brasilia Centro-Norte Brasili Section
Brazil Rio de Janeiro Rio de Janeiro Section
Brazil Sao Paulo South Brazil Section
Mexico Guadalajara Guadalajara Section
Mexico Mexico City Mexico Section
Mexico Puebla Puebla Student Chapter (BUAP)
Peru Arequipa/Lima Peru Section
Venezuela Caracas Venezuela Section

26 countries (20 sovereign states) and more than 626x10°
inhabitants. However, most of the advanced engineering and
industrial development is concentrated in less than half of
those countries. A geographical perspective of the overall
distribution of the main research and development clusters on
RF and microwaves in Latin America is shown in Fig. 1. A
more detailed view of their specific geographical distribution
in Mexico is in [8]. It is seen that most relevant activities are
allocated in 7 countries.

Another indicator of the level of activities and maturity in
RF and microwaves in Latin America consists of the
availability of IEEE MTT-S Chapters in the region. Table I
shows the Latin American countries and main metropolitan
areas with official IEEE MTT-S Chapters (some of them joint
chapters). A total of 10 chapters have been officially formed,
distributed in 5 countries.

III. RF AND MICROWAVE ACADEMIC RESEARCH

A. Argentina

Main research efforts in Argentina have been realized at the
following organizations: Institute of Astronomy and Space
Physics, National Technological University, National
University of La Plata, National Commission of Space
Activities. Principal topics are focused mainly on sensors,
devices, filters, and radiometers [4], [9], [10].

B. Brazil

Most RF and microwave research is realized in the
following institutions: University of Sao Paulo, National
Institute for Space Research, Federal University of Rio Grande
do Norte, Nuclear and Energy Research Institute, University
of Campinas, Federal University of Santa Catarina, National
Institute of Telecommunications, University of Brasilia,
Federal University of Minas Gerais, Pontifical Catholic
University of Rio, and Federal University of Parana. The
research scope is quite broad, including antennas, power
amplifiers, CAD techniques, EM field analysis, and photonic
technologies [11]-[14]. Brazil organizes the International
Microwave and Optoelectronics Conference (IMOC).

C. Chile

Most Chilean universities work primarily in topics related to
remote sensing, antennas and propagation, and mobile radio
communications. Those involved in microwave research are:
University of Chile, Pontifical Catholic University of Chile,
and Technical University of Federico Santa Maria [15]-[17].

D. Colombia

The National University of Colombia, the University of the
Quindio, and the Pedagogical and Technological University of
Colombia are the main universities involve in RF and
microwave research. Antennas and propagation, filters, and
power amplifier are the major research topics [18]-[20].

E. Mexico

Main research activities in RF and microwaves is realized at
the Centro de Investigacion Cientifica y de Educacion
Superior de Ensenada (CICESE) in Baja California; the
Instituto  Nacional de Astrofisica, Optica y Electrénica
(INAOE) in Puebla; the Centro de Investigacion y Estudios
Avanzados (CINVESTAV) in Guadalajara and Mexico City;
the National Polytechnic Institute (ESIME-Zacatenco-IPN) in
Mexico City; and at ITESO—The Jesuit University of
Guadalajara. The main research areas include microwave
devices, power amplifiers, CAD techniques, signal integrity
and high-speed interconnect modeling [6], [21]-[23].

F. Peru

Main research has been done at Pontifical Catholic
University of Peru, Catholic University San Pablo-Arequipa,
and University of La Salle-Arequipa. It focuses in power
amplifiers and microwave transistor modeling [24]- [26].

G. Puerto Rico

The research activities in RF and microwave are done
essentially at the University of Puerto Rico at Mayagiiez
(UPRM), mostly in antennas and radar systems [27].

H. Costa Rica, Nicaragua, Ecuador, and Venezuela

Costa Rica, Ecuador, and Nicaragua have presented a
research work for the IEEE SIGHT initiative, applying RF and
microwaves to humanitarian problems [28], [29]. Ecuador is
making research using microwave sensors [30] and links [31]
related to rain process. Venezuela is making research in
microwave devices at the Simon Bolivar University [32].

IV. INDUSTRIAL RESEARCH AND DEVELOPMENT

Industrial research and development in areas of high-
frequency electronics, RF and microwave engineering is
mainly realized by transnational companies in Latin America.
However, the great majority of the engineers, researchers, and
scientists hired by these companies are from Latin America,
mainly from the local country.

Perhaps the most emblematic case in Latin America of a
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high-tech company performing large volumes of advanced
engineering (especially in electrical and EM validation of
high-speed platforms), development, and research in RF and
microwaves is Intel Guadalajara [33]-[35], which includes
formal research facilities (Intel Labs Guadalajara). Some of
this research is performed in collaboration with Mexican
universities and research centers [36]-[43].

Continental Automotive is another prominent industrial case
of advanced engineering, development, and research in RF and
microwaves in Latin America [44], with operations in
Guadalajara, Mexico (with 3 large industrial plants, one of
them hosting an official research and development center), as
well as in Sao Paulo, Brazil.

Other transnational companies that perform RF and
microwave engineering in Latin America are: Nokia, with
operations in Mexico City and Sao Paulo, Brazil, and NXP
Semiconductors, with operations in Campinas, Brazil, and
Guadalajara, Mexico.

Latin America has not been able to create a large amount of
Latin American high-tech companies in these technical fields;
just a few examples exist. For instance, Mixbaal [45],
established in Guadalajara, Mexico, which designs and
produces microwave radios for digital links, and Cormat
[46],[47], established in Zapopan (Guadalajara), Mexico,
which designs and produces RF electrotherapy equipment.

V. INTERNATIONAL PROGRAMS FOR RESEARCH
COLLABORATIONS WITH LATIN AMERICAN COUNTRIES

A review of specific cases of research collaborations in RF
and microwaves between Latin American institutions and
those from other countries is in [48]. Here we describe
international programs to support this kind of collaborations.

A. Horizon 2020

The European Community Horizon 2020 Programme [49],
the largest European initiative for research and innovation,
includes several topics that strongly encourage or require
cooperation with non-EU partners in collaborative projects,
targeting a specific country or region.

B. Erasmus+

This program aims “to support actions in the fields of
Education, Training, Youth and Sport for the period 2014-
2020 [50]. It considers a strong international dimension in the
field of higher education (institutional cooperation and
mobility). It is managed by the European Commission.

C. Iberoamerican Science and Technology Education
Consortium (ISTEC)

ISTEC is a non-profit organization supporting science and
technology in Latin America to improve local standards of
living [51]. It facilitates collaborations (research projects,
library interchange, advanced continuing education, and
entrepreneurship) between Latin  American academic

institutions and research centers with industries and
educational/research organizations in developed countries
(mainly United States, Canada, Spain, and Portugal).

D.Specific National Programs

Many countries offer specific programs to support
international research collaborations, for instance, the
international programs of the German Research Foundation
(Deutsche Forschungsgemeinschaft, DFG) [52]; the British
Council Newton Fund [53]; the Asociacion Universitaria
Iberoamericana de Posgrado (AUIP) [54]; among others.

VI. CONCLUSION

A global summary of the main academic and industrial
research activities in RF and microwaves in Latin America
was realized in this article. We show a geographical
perspective of the research and development clusters working
on these technical fields. A summary of academic research by
main country is provided. Industrial research and development
is also considered. We finally mentioned international
programs to support research collaborations with Latin
American institutions.
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