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Joel Molina is currently a Researcher and Full Professor at the National Institute of Astrophysics, Optics and Electronics (INAOE). His research interests include physics 
and technology of nanoscaled CMOS logic devices, non-volatile memory devices, solid-state sensors, MEMS and the development of ultra-thin high dielectric constant 
materials for application in logic, memory, sensing, photoactive and photocatalytic technologies. In the development of all these electron materials and devices, the 
manipulation of advanced solid-state materials at the nanoscale is essential and are all within the field of advanced integrated circuit fabrication technology. 
 
PERSONAL DATA 

Full Name:   Joel Molina Reyes. 

Postal Address:   Luis Enrique Erro #1. P.O. Box 51 & 216. Tonantzintla, Puebla, 72000. MEXICO. 
Telephone:   +52-(222)-2663100 ext. 2105. 
E-mail:    jmolina@inaoep.mx 
 
CURRENT ADSCRIPTION 
Institution and Current Position:  National Institute of Astrophysics, Optics and Electronics (INAOE). Professor, “C” level. 
Department:    Electronics Department (Microelectronics Group). 
SNI Member:   Level 1 of the National Researchers System (SNI is the highest and most prestigious ranking for scientists in Mexico). 
 
EDUCATION 
Ph.D.    Tokyo Institute of Technology. Interdisciplinary Graduate School of Science and Engineering. 

Department of Electronics and Applied Physics. Tokyo, Japan (June, 2007). 
M.Sc.    National Institute of Astrophysics, Optics and Electronics (INAOE). Electronics Department, 

Tonantzintla, Puebla. México (July, 2002). 
B.Sc.    Universidad Veracruzana. Facultad de Ingeniería Electrónica. 

Poza Rica, Veracruz, México (August, 1999). 
 
VISITING POSITIONS 
20180901 – 20191231  Visiting Professor at Tokyo Institute of Technology 
    Electrical and Electronic Engineering, School of Engineering. 
    Center of Innovation Program (supported by Conacyt and by the Japan Science and Technology Agency). JAPAN 
 
EMPLOYMENT RECORD 
20071101 – up to now  National Institute of Astrophysics, Optics and Electronics (INAOE). Working for the National Nanoelectronics Laboratory. 
    Full-Time Professor, Level “C”. Microelectronics Group. MEXICO. 
 
20050401 – 20070331  Semiconductor Technology Academic Research Center (STARC). 

Young Graduate Student Researcher Program. 
STARC (Fujitsu and Toshiba). Research and Development facilities at Tokyo and Yokohama. JAPAN. 

 

20020801－20021231  Universidad Popular Autónoma del Estado de Puebla (UPAEP). Working for the Undergraduate Program on Mechatronics. 

    Adjunct Professor. Mechatronics Group. MEXICO. 
 
GRANTED AWARDS, RESEARCH FUNDS AND HONORS 

• Best Poster Award in 2020 Workshop on Water Treatment using Sustainable Technologies. 1st place award and kindle prize to one of my doctoral students 
for presenting the best poster with the work “Study of TiO2 Nanostructures as Photoactive Elements for Water Decontamination”. This work was presented at the 
Center for Research and Advanced Studies of the National Polytechnic Institute (CINVESTAV-IPN), in Mexico City, Mexico (February 2020). 

• Best Paper Award in IRPS2019. Best paper award with the research work “Spatio-Temporal Defect Generation Process in Irradiated HfO2 MOS Stacks: 
Correlated versus Uncorrelated Mechanisms”. This work was presented at the IEEE International Reliability Physics Symposium IRPS2019 conference, held at 
Monterey, California, USA (April 2019). 

• Best Student Paper Award in ALD2018 (top 5/600). Award and $500 USD cash prize to one of my doctoral students as a finalist for outstanding research 
performed by a graduate student with the work “Room-Temperature Resonant Tunneling by Band-Offset Engineering of Nano-laminated High-k Oxides Deposited 
by Atomic-Layer Deposition”. This work was presented at the ALD2018 conference, held at Incheon, South Korea (July 2018). 

• Best Presentation Award in 1st Mexican Workshop on ALD 2015. 1st place award for the best presentation on this national workshop with the work “ALD in the 
Development of Advanced Logic Technology” at the “1st Workshop on Atomic-Layer Deposition 2015”. Puebla, Mexico (September 2015). 

• Award for Encouragement of Research in IUMRS-ICA 2014 (top 20/2000). Award for excellent presentation of the work “Electrical Characteristics of Al/Al2O3/Al 
Stacked Structures Fabricated at 300°C on Glass” at the symposium “Control of Interfaces and Materials Processing for Nanoelectronics” of the IUMRS-ICA 2014 
Conference. Fukuoka, Japan (August 2014). 

• Best Presentation Award in SENSORDEVICES 2013 (top 3/60). Award for excellent presentation with the work “Carrier Photogeneration during UV-Vis Irradiation 
on Horizontal and Vertical Metal-Semiconductor Structures Based on R-TiO2 Nanoparticles” at the symposium “Sensor Device Technologies” of the “4 th 
International Conference on Sensor Device Technologies and Applications, SENSORDEVICES 2013”. Barcelona, Spain (August 2013). 

• Vice-Chair of the IEEE-EDS Subcommittee for Regions & Chapters (2021-2022). IEEE Region 9, Latin America.  

• Chair of the IEEE-EDS Puebla Chapter (2018-2020). IEEE-EDS is the premier global society devoted to advancing the field of electron device engineering. 

• IEEE Senior Member Grade. Honor bestowed by the IEEE in recognition to those professionals who have made significant and excellent contributions in their 
research fields. New York, USA (June 2015). 

• Private Research Fund. Grant awarded by IEEE – Electron Devices Society through the program 2020 IEEE HAC & SIGHT Projects - Response to COVID-19 
funding the project “UV-A LED arrays and photocatalytic TiO2 coatings on protective screens for SARS-Cov-2 inactivation” which aims the development of protective 
barriers for containment and inactivation of coronavirus in hospital rooms attending Covid-19 patients. USA (2020). Amount: $5,000. USD 
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• Private Research Fund. Grant awarded by Nikkiso Inc. Ltd., for projects related to the use of UV-A/B/C LED light as illumination source for pathogen inactivation 
in surfaces: “Bacteria inactivation in water sources using UV-LED illumination and TiO2 nanostructures” which aims the use of efficient LED arrays as a low power 
and highly uniform illumination source for pathogen inactivation on several surfaces. Japan (2020). Amount: $5,000. USD 

• Private Research Fund. Grant awarded by IEEE – Electron Devices Society for organizing the 2020 IEEE Electron Devices Society (EDS) Summer School on the 
topic “Development of a superconducting solid-state architecture based on Josephson junctions as a preliminary study for quantum science and technology” at 
INAOE. USA (2020). Amount: $15,000. USD 

• Private Research Fund. Grant awarded by Space Charge LLC, for research on the development of Yttria-Stabilized Zirconia (YSZ) thin films and their application 
as solid electrolyte with high ionic conductivity in solid-state batteries. USA (2016). Amount: $3,200.USD 

• Private Research Fund. Grant awarded by Universidad Autonoma Metropolitana, for research on ISFET and ISCAP sensor devices and their application in 
monitoring of pH for potable water. Mexico (2015). Amount: $25,000.USD 

• Private Research Fund. Grant awarded by Freescale Corp., for research on ISFET sensor devices for Bio-Medical applications using fully-CMOS based processing. 
Mexico-USA (2009-2011). Amount: $50,000.USD 

• Public Research Fund. Grant awarded by CONACyT for organizing the 1st Symposium on “Fundamentals, Characterization and Application of Atomic-Layer 
Deposited Materials”, held within the international congress IMRC2017 (August 2017). Amount: $5,000.USD 

• Public Research Fund. Grant awarded by CONACyT for research on nano-CMOS processing using Atomic-Layer-Deposition (ALD) of ultra-thin high-k dielectrics 
on silicon. Mexico (2009-2012). Amount: $130,000.USD 

• SNI Member, Level I. Fellowship awarded by CONACyT for joining the National Researchers’ System. Mexico (January 2012 – up to now). 

• SNI Member, Candidate Level. Fellowship awarded by CONACyT for joining the National Researchers’ System. Mexico (January 2009 – December 2011). 

• Scientist Repatriation. Fellowship/grant awarded by CONACyT for semiconductor devices’ research within a Mexican research institution. Mexico (2008-2009). 

• Young Graduate Student Researcher. Scholarship granted by the Semiconductor Technology Academic Research Center (STARC, Japan) for doctoral related 
work on advanced metal gate/high-k stacked MOSFET structures. Japan (2004–2006). 

• Doctoral Course Studies. Scholarship Granted by the Ministry of Education, Culture, Sports, Science and Technology (Monbukagakusho) for Doctoral Course 
Studies. Japan (2003–2007). 

• Master Course Studies. Scholarship Granted by the Mexican Council for Science and Technology (CONACyT) for Master Course Studies. Mexico (1999–2001). 

• Magna Cum Laude. 3rd Best Academic Record of the 1994–1999 Generation at the Electronics and Communications Engineering Faculty of the University of 
Veracruz. Mexico (1999). 

• Undergraduate Course Studies. Scholarship Granted by the University of Veracruz for Undergraduate Course Studies. Mexico, (1995–1999). 
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Electronics, vol. 9 (6), pp. 1016 (2020). DOI: 10.3390/electronics9061016.  
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8. E.M. Pascual, G. Mendez, H. Uribe, R. Torres and J. Molina, “MIM capacitors as simple test vehicles for the DC/AC characterization of ALD-Al2O3 with auto-

correction of parasitic inductance”, Microelectronics Reliability, vol. 104, pp. 113516 (2020). DOI: 10.1016/j.microrel.2019.113516. 
9. H. Uribe, J. Molina, E. Ortega and A. Ponce, “Rectifying Characteristics of Resonant Tunneling MIS Devices Using Ultra-Thin High-k Oxides Deposited by ALD”, 

IEEE Electron Device Letters, Vol. 39, No. 9, pp. 1461-1464 (2018). DOI: 10.1109/LED.2018.2859183. 
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Al2O3”, Journal of Materials Science: Materials in Electronics, vol. 29, pp. 15496-15501 (2018). DOI: 10.1007/s10854-018-9104-2. 
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10.1016/j.tsf.2017.07.031. 
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32. J. Molina, J. Hidalga and E. Gutierrez, “Reduction in the Interface-States Density of Metal-Oxide-Semiconductor Field-Effect Transistors Fabricated on High-Index 
Si (114) Surfaces by using an External Magnetic Field”, Journal of Applied Physics, Vol. 116, No. 6, 064510 (2014). ISSN: 0021-8979. DOI: 10.1063/1.4892891. 
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chip fabricated with a combined bulk/surface micromachining technique”, Results in Physics, Vol. 4, pp. 119-120 (2014). ISSN: 2211-3797. DOI: 
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of the sequence of fabrication process”, Solid State Electronics, Vol. 99, pp. 45-50 (2014). ISSN: 0038-1101. DOI: 10.1016/j.sse.2014.06.024. 
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