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Agenda
• Semiconductor industry in Mexico; past, present and future.


• Efforts at INAOE (National Institute for Research on Astrophysics, Optics and 
Electronics), state of Puebla; past and present.


• Goals for semiconductor research spawning from INAOE in the months to 
come.


• Final comments.



Semiconductor Companies in Mexico

• INTEL, in Guadalajara since the 1980’s.  Test and verification center, some 
design.


• Some failed attempts also in Guadalajara:  ST Microelectronics; Motorola, 
Freescale, On Semiconductor.


• NVIDIA has announced the establishment of a fab in Guadalajara;  they also 
have facilities in Tijuana.


• Qualcomm has a pilot plant in Tijuana.



INAOE

INTEL, NVIDIA

NVIDIA, Qualcomm



Efforts at INAOE; past and present

• INAOE was founded by presidential decree in November 1971.  


• It is a research institute funded by the Federal Government.


• It arose as an extension to the National Astrophysics Observatory, which had 
been founded in 1942.


• It combined optics and electronics with astronomy.


• Nowadays, it also includes computer science, space science and technology, 
biomedical engineering, and cybersecurity programs.


• It only offers graduate programs.



Efforts at INAOE; past and present

• The Electronics Department started with an important dedication to 
semiconductor manufacturing.


• In the 70’s it had a Czochralski ingot grower (5”, silicon).


• It had a clean room for CMOS ICs, with a minimum feature of 10µm.


• It also had a very strong IC design team, led by Edgar Sánchez Sinencio (who 
afterwards worked for several decades at Texas A&M).


• But, economic crises and currency devaluation impeded any further 
investment in these laboratories and efforts.



Efforts at INAOE; past and present

• The academic department suffered from “brain drain”, with most of the highly-
qualified personnel finding jobs in the USA and Europe.


• By 1988, the faculty of the Electronics Department consisted of just 4 
researchers, none with a doctoral degree (I was one of them!).


• A change of Director General in 1992 meant a revival for the institute; the 4 of 
were supported to get a Ph.D., and several researchers (many from the just 
dissolved USSR) were hired in all the areas.


• Ph.D. programs were established, and the institute was able to star producing 
highly qualified human resources for the incipient semiconductor industry in the 
country.



Efforts at INAOE; past and present

• Now we are 40 researchers working in the areas of IC fabrication processes, 
IC design (digital, analog, mixed-mode, RF), communications and 
instrumentation.


• We offer M.Sc. and Ph.D. programs.


• Our student base is on average 120; 40 M.Sc. and 80 Ph.D.


• Graduates have found jobs in Mexico and abroad at semiconductor 
companies.



INAOE’s goals for the months to come

• The importance of having a solid, reliable and own semiconductor industry is 
evident throughout the planet.


• Mexico has lacked behind in the development of such facilities.


• The present government is fully aware of the need to support initiatives that 
lead to the development of this industry.


• INAOE has become an important part in this effort.



INAOE’s goals for the months to come

• We are presently developing a 0.8 µm BiCMOS process for academic and 
research purposes.


• Our graduate programs will be complemented by several specialization 
degrees in related areas (IC design, fabrication processes, wireless 
communications).


• The State of Puebla is planning a design center, INAOE is participating in the 
effort.


• A MOS-AK workshop is planned for May 2025 at INAOE.  



INAOE’s goals for the months to come

• This workshop will focus on Free Open Source Tools for all the different 
stages of IC fabrication process:


• Design and simulation.


• PDK’s.


• Layout generation.


• Verification



INAOE’s goals for the months to come

• I am personally invested in updating our test facilities in order to measure 
higher frequencies (now we can only measure up to 110GHz!)


• We need to have automated test routines and equipment.


• The effort is there, and we hope to garner the needed financial support to 
undertake all our endeavors in the best way.



Final Comments

• Mexico is trying to jump on the semiconductor industry wagon, albeit a few 
years late!


• Academicians will play an important role in the development of an own 
industry.


• But to be successful, we have to collaborate with experts from every corner 
of the planet.


• FOST are the future, and we have to help develop them!


• Thanks!


