
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
IEEE Catalog Number: 
ISBN: 

CFP21589-POD 
978-1-6654-4453-8 

2021 13th Spanish Conference on 
Electron Devices (CDE 2021) 

Sevilla, Spain 
9 – 11 June 2021 



 

 

 

 
 
 
 
Copyright © 2021 by the Institute of Electrical and Electronics Engineers, Inc. 
All Rights Reserved 
 

Copyright and Reprint Permissions:  Abstracting is permitted with credit to the source.  

Libraries are permitted to photocopy beyond the limit of U.S. copyright law for private 

use of patrons those articles in this volume that carry a code at the bottom of the first 

page, provided the per-copy fee indicated in the code is paid through Copyright 

Clearance Center, 222 Rosewood Drive, Danvers, MA 01923.   

 

For other copying, reprint or republication permission, write to IEEE Copyrights 

Manager, IEEE Service Center, 445 Hoes Lane, Piscataway, NJ  08854.  All rights 

reserved.   

 

*** This is a print representation of what appears in the IEEE Digital 

Library.  Some format issues inherent in the e-media version may also 

appear in this print version.  
 

 

IEEE Catalog Number:   CFP21589-POD 

ISBN (Print-On-Demand):  978-1-6654-4453-8 

ISBN (Online):   978-1-6654-4452-1 

ISSN:                            2163-4971           

 
 
 
Additional Copies of This Publication Are Available From: 
 
Curran Associates, Inc 

57 Morehouse Lane 

Red Hook, NY  12571 USA 

Phone:  (845) 758-0400 

Fax:  (845) 758-2633 

E-mail: curran@proceedings.com 

Web:               www.proceedings.com 
 

 

 



TABLE OF CONTENTS 
 
 
 

OVERCOMING THE SOLID SOLUBILITY LIMIT OF TE IN GE BY ION IMPLANTATION AND 
PULSED LASER MELTING RECRYSTALLIZATION .................................................................................................. 1 

D. Caudevilla; Y. Berencén; S. Algaidy; F. Zenteno; J. Olea; E. San Andrés; R. García-Hernansanz; A. Del Prado; 

D. Pastor; E. García-Hemme 
 

FABRICATION, CHARACTERIZATION AND MODELING OF TIN/TI/HFO2/W MEMRISTORS: 
PROGRAMMING BASED ON AN EXTERNAL CAPACITOR DISCHARGE ............................................................. 4 

F. Jiménez-Molinos; H. García; M. B. González; S. Dueñas; H. Castán; E. Miranda; F. Campabadal; J. B. Roldán 
 

ANALYSIS OF THE CHARACTERISTIC CURRENT FLUCTUATIONS IN THE HIGH 
RESISTANCE STATE OF HFO2-BASED MEMRISTORS .............................................................................................. 8 

M. B. González; M. Zabala; K. Kalam; A. Tamm; F. Jiménez-Molinos; J. B. Roldán; F. Campabadal 
 

HIGH PRESSURE SPUTTERING OF MATERIALS FOR SELECTIVE CONTACTS IN 
EMERGING PHOTOVOLTAIC CELLS ......................................................................................................................... 12 

Enrique San Andrés; Rodrigo García-Hernansanz; Gloria Patricia Moreno; Eric García Hemme; Rocío Barrio; 

Ignacio Torres; Daniel Caudevilla; David Pastor; Javier Olea; Alvaro Del Prado; Sari Algaidy; Francisco 

Zenteno 
 

LIGHT-TRAPPING IMPROVEMENT OF LIMITED-QUALITY SILICON WAFERS FOR 
SILICON HETEROJUNCTION SOLAR CELL APPLICATIONS ............................................................................... 15 

Rocío Barrio; David Canteli; Nieves González; Ignacio Torres; Andrés Márquez; Carlos Molpeceres; Jose Javier 

Gandía 
 

A CONTACT RESISTANCE EXTRACTION METHOD OF 2D-FET TECHNOLOGIES WITHOUT 
TEST STRUCTURES ......................................................................................................................................................... 19 

Anibal Pacheco-Sanchez; David Jiménez 
 

GAMMA RADIATION EFFECTS ON HFO2-BASED RRAM DEVICES .................................................................... 23 
M. Maestro-Izquierdo; M. B. González; P. Martín-Holgado; Y. Morilla; F. Campabadal 

 

ADVANCES IN THE DEVELOPMENT OF HIGH EFFICIENCY III-V MULTIJUNCTION SOLAR 
CELLS ON GE|SI VIRTUAL SUBSTRATES .................................................................................................................. 27 

Víctor Orejuela; Iván García; Clara Sánchez; Manuel Hinojosa; Shabnam Dadgostar; Monalisa Ghosh; Pere R. I. 

Cabarrocas; Ignacio Rey-Stolle 
 

EFFECTS OF SURFACE TREATMENTS ON THE PERFORMANCE OF CDZNTESE 
RADIATION DETECTORS ............................................................................................................................................... 33 

L. Martínez-Herraiz; E. Ruiz; A. F. Braña; J. L. Plaza 
 

INFLUENCE OF SPRAY PYROLYSIS DEPOSITION TECHNIQUE ON THE PERFORMANCE 
AND STABILITY OF POLYMER SOLAR CELLS ........................................................................................................ 37 

Enas Moustafa; Josep Pallarès; Lluis F. Marsal 
 

OPTIMIZED POWER-OVER-FIBER SYSTEM TO REMOTELY FEED SMART NODES FOR 
LOW-POWER CONSUMPTION APPLICATIONS ....................................................................................................... 41 

J. D. López-Cardona; M. Delgado; R. Altuna; I. García; A. Núñez-Cascajero; M. Hinojosa; P. C. Lallana; I. 

Lombardero; A. Fresno; L. Cifuentes; X. Barrero; J. Bautista; R. Rodríguez; M. Gabás; D. S. Montero; I. Rey-

Stolle; C. Algora; C. Vázquez 
 

EFFECT OF THERMAL ANNEALING ON THE PERFORMANCE OF PTB7-TH:PC70BM-BASED 
TERNARY ORGANIC SOLAR CELLS ........................................................................................................................... 45 

Alfonsina Abat Amelenan Torimtubun; Jorge Follana-Berná; Josep Pallarés;ángela Sastre-Santos; Lluis F. 

Marsal 
 

LASER FIRED CONTACTS IN MULTICRYTALLINE SILICON SOLAR CELLS ................................................. 49 
Rocío Barrio; David Canteli; Ignacio Torres; Susana Fernández; Marina De La Cruz; Carlos Molpeceres; Jose 

Javier Gandía 
 

SIMULATIONS AND NANOFABRICATION OF PHOTONIC CRYSTALS BASED ON SILICON 
PILLARS FOR MECHANICAL BIOSENSORS.............................................................................................................. 54 

Elena Lopez-Aymerich; Maria Dimaki; Winnie E. Svendsen; Sergi Hernández; Daniel Navarro-Urrios; Mauricio 

Moreno; Florenci Serras; Albert Romano-Rodríguez 
 

ADVANCED GIANT MAGNETORESISTANCE (GMR) SENSORS FOR SELECTIVE-CHANGE 
DRIVEN (SCD) CIRCUITS ................................................................................................................................................ 58 

Cándid Reig; Fernando Pardo; José A. Boluda; Francisco Vegara; María D. Cubells-Beltrán; Javio Sanchis; 

Sofia Abrunhosa; Susana Cardoso 
 

SELF-HEATING EFFECT IN NANOSCALE SOI JUNCTIONLESS FINFET WITH DIFFERENT 
GEOMETRIES .................................................................................................................................................................... 62 

A. E. Atamuratov; B. O. Jabbarova; M. M. Khalilloev; A. Yusupov; A. G. Loureriro 
 



MULTILEVEL MEMRISTOR BASED MATRIX-VECTOR MULTIPLICATION: INFLUENCE OF 
THE DISCRETIZATION METHOD ................................................................................................................................ 66 

Antonio J. Pérez-ávila; Eduardo Pérez; Juan B. Roldán; Christian Wenger; Francisco Jiménez-Molinos 
 

MODELLING AND POTENTIAL OF HYBRID MICRO-SCALING MULTI-JUNCTION SOLAR 
CELL AND THERMOELECTRIC GENERATOR ......................................................................................................... 70 

Álvaro Valera; María A. Ceballos; Pedro M. Rodrigo; Florencia Almonacid; Eduardo F. Fernández 
 

SEMIEMPIRICAL MEMDIODE MODEL FOR RESISTIVE SWITCHING DEVICES IN 
DYNAMIC REGIMES ........................................................................................................................................................ 74 

C. Santa Cruz González; B. Sahelices; J. Jiménez; O. G. Ossorio; H. Castán; M. B. González; G. Vinuesa; S. 

Dueñas; F. Campabadal; H. García 
 

ANALYSIS OF TRAPS-RELATED EFFECTS HINDERING GFETS PERFORMANCE ......................................... 78 
Anibal Pacheco-Sanchez; Nikolaos Mavredakis; Pedro C. Feijoo; David Jiménez 

 

ELECTRICAL SIMULATION OF A QLED DEVICE BASED ON QUANTUM DOTS USING THE 
TRANSFER HAMILTONIAN APPROACH .................................................................................................................... 82 

J. J. Santaella; K Critchley; S. Rodríguez-Bolívar; F. M. Gómez-Campos 
 

INFLUENCE OF DIMENSIONALITY AND STOICHIOMETRY IN THE ELECTRONIC 
STRUCTURE OF INAS QUANTUM DOT SOLIDS ....................................................................................................... 86 

Francisco M. Gómez-Campos; Erik S. Skibinsky-Gitlin; S. Rodríguez-Bolívar; Marco Califano; Panagiotis 

Rodosthenous; Juan A. López-Villanueva; Juan E. Carceller 
 

BIAS-DEPENDENCE OF SURFACE CHARGE AT LOW TEMPERATURE IN GAN SELF-
SWITCHING DIODES ....................................................................................................................................................... 90 

E. Pérez-Martín; I. Íñiguez-De-La-Torre; T. González; C. Gaquière; J. Mateos 
 

TECHNOLOGICAL PARAMETERS AND EDGE FRINGING CAPACITANCE IN GAN 
SCHOTTKY BARRIER DIODES: MONTE CARLO SIMULATIONS ........................................................................ 94 

B. Orfao; B. G. Vasallo; D. Moro-Melgar; M. Zaknoune; G. Di Gioia; M. Samnouni; S. Pérez; T. González; J. 

Mateos 
 

ENERGY BASED ANALYSIS OF RERAM RESET TRANSITION MEMRISTIVE DEVICES ............................... 98 
M. M. Al Chawa; R. Tetzlaff; S. G. Stavrinides; C. De Benito; R. Picos 

 

DETECTION OF CYTOKINES IN SKELETAL MUSCLE TISSUE USING OPTICAL SPR 
SENSING PLATFORM .................................................................................................................................................... 102 

Víctor Parra-Monreal; María A. Ortega-Machuca; Javier Ramón-Azcón; Winnie Svendsen; Albert Romano-

Rodríguez; Mauricio Moreno-Sereno 
 

STUDY OF MAGNETOELASTIC RESONANCE FOR CHEMICAL SENSORS: RIBBONS VS 
MICROWIRES .................................................................................................................................................................. 106 

Álvaro Peña; Daniel Matatagui; Carlos Cruz; Patricia De La Presa; Pilar Marín; Carmen Horrillo 
 

RESISTIVE GAS SENSORS BASED ON MOS2 NANOSHEETS WITH HIGH RESPONSE TO 
LOW NO2 CONCENTRATIONS .................................................................................................................................... 110 

I. Sayago; C. Sánchez-Vicente; J. L. Sanjurjo; J. P. Santos; S. P. Ogilvie; H. J. Wood; A. Amorim Graf; M. J. 

Large; A. B. Dalton; R. Garriga; E. Muñoz 
 

EHEALTH SYSTEM WITH ISFET-BASED IMMUNOSENSOR FOR HEART FAILURE 
BIOMARKER DETECTION IN SALIVA ...................................................................................................................... 114 

Albert Alcacer; Hamdi Ben Halima; Marie Hangouet; Hamid Elaissari; Abdelhamid Errachid; Joan Bausells 
 

ZNO NANORODS AND THEIR MODIFICATION WITH AU NANOPARTICLES FOR UV-LIGHT 
ACTIVATED GAS SENSING .......................................................................................................................................... 117 

Milena Tomic; Isabel Gràcia; Eduard Figueras; Carles Cané; Stella Vallejos 
 

GLANCING ANGLE DEPOSITION OF NANOSTRUCTURED ZNO FILMS FOR ULTRASONICS .................. 121 
Manuel Pelayo Garcia; Kevin Luke McAughey; Des Gibson; David Allan Hughes; Carlos García Núñez 

 

MODELING AND SIMULATION OF A MAGNONIC GAS SENSOR TO DETECTED DISEASES 
IN HUMAN BREATH ....................................................................................................................................................... 125 

M. Pozo-Gómez; J. D. Aguilera-Martín; P. De La Presa; C. Cruz; P. Marín; D. Matatagui; M. C. Horrillo 
 

AUTOMATION AND OPTIMIZATION DEVICE FOR THE FABRICATION OF SENSORS WITH 
NANOMATERIALS ......................................................................................................................................................... 129 

J. P. Santos; C. Sánchez-Vicente; A. Azabal; S. Ruiz-Valdepeñas; J. Lozano; I. Sayago; J. L. Sanjurjo 
 

TECHNOLOGY DEVELOPMENTS ON ILGAD SENSORS AT IMB-CNM ............................................................ 132 
Albert Doblas; David Flores; Salvador Hidalgo; Giulio Pellegrini; David Quirion; Iván Vila 

 

PROTON LOW GAIN AVALANCHE DETECTOR (PLGAD) FOR LOW ENERGY PARTICLES 
DETECTION ..................................................................................................................................................................... 137 

Albert Doblas; Waleed Khalid; David Flores; Salvador Hidalgo; Giulio Pellegrini; Manfred Valentan 
 

DEVELOPMENT OF FLEXIBLE AND HIGH SENSITIVITY GRAPHENE FOAM BASED 
PRESSURE SENSORS ..................................................................................................................................................... 141 

Connor Iain Douglas; Carlos Garcia Nuñez; Des Gibson; Marco Caffio 
 

DEVELOPMENT OF HYBRID PIEZOELECTRIC MICRODEVICES FOR BIOAPPLICATIONS ..................... 145 
Laura Lefaix; Andreu Blanquer; Lucie Bacakova; Jaume Esteve; Gonzalo Murillo 

 



LOW-COST VOLTAGE AMPLIFIER FOR BIOLOGICAL SIGNAL ACQUISITION THROUGH 
GENERIC MICRO-ELECTRODE ARRAY .................................................................................................................. 148 

José A. Fontanilla; Jesús D. Urbano; A. Luque 
 

TOWARDS A 3D-PRINTED AND AUTONOMOUS CULTURE PLATFORM INTEGRATED 
WITH COMMERCIAL MICROELECTRODE ARRAYS ........................................................................................... 153 

Jesús David Urbano-Gámez; Carmen Aracil; Francisco Perdigones; José Antonio Fontanilla; José Manuel Quero 
 

Author Index 




