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Introduction
• Due to the pandemic that we have experienced in recent months, different learning methods have been

used, for example, virtual classes (Chang, 2020; Roatta & Tedini, 2021).

• Universities changed from traditional face-to-face learning to a virtual learning environment to continue
working during the lockdown (Morales-Alarcón, 2021).

• Due to the quarantine, it has not been possible to carry out physical practices in laboratories. Therefore,
several simulation programs and strategies can help carry out these practices (Gomes da Silva et al.,
2021; Klein et al., 2021).

• Simulators allow an approximation of how a circuit would behave if built, considering physical factors,
representing a helpful tool for the student to practice and experiment with electronic circuits virtually,
quickly, and safely. In addition, a simulator represents an easy-to-use and learning tool since the user
can create any circuit as desired.



Platforms used by the Universidad Autónoma
de Baja California during pandemic



Proteus

• Proteus, also known as Proteus Design Suite, is an electronic design automation

software developed by Labcenter Electronics Ltd (Labcenter, 2021).

• This software is helpful to design, simulate and draw electronic circuits and is one of

the most widely used engineering programs, especially electronics (Mandal, 2017).

• It allows instructors to perform virtual laboratories.

• It offers students a dynamic and fun learning tool.

• Virtual prototypes can be helpful to test the system before transferring it to the physical

printed circuit board.

• Circuit design takes less time than practical construction of the circuit.



Low-pass filter design and implementation

Subject: Circuits. 

A common way to obtain the Bode Diagram is using the simulators from Matlab and 

Octave. The frequency response in the Bode Diagram is also available in Proteus.



Fourier Analysis (Spectrum)
Subject: Signals and Systems.

Fourier analysis is helpful to analyze the frequency content of signals, and its harmonic

behavior, converting a signal to the frequency domain. Fourier plots represent periodic

functions, which are the infinite sum of harmonically related sinusoidal functions.



Control

Subject: DC motor system.

Parameters, blocks and equivalent circuit.
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Control
Subject: Circuit for the DC motor under load with L=0



Control
Subject: Circuit for the compensator.

Design a feedforward compensator by the root locus method for the DC motor under load

with L=0 to control the position θ(t), whose desired requirements are:

ζ = 0.5 and ωn = 5 rads/s.



Control
Subject: Uncompensated closed loop system.

Obtain the closed-loop system to watch its behavior without compensation to notice what

parameters need to be adequate to the requirements.
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Control
Subject: Compensated closed-loop system.

Implementation of a feedforward compensator design using operational amplifiers to control

the position of a DC motor under load.
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Conclusions

As it is known, traditional students prefer face-to-face learning, but with the
COVID-19 pandemic, everything changed, and the way students and instructors
work is one of them.

The use of software simulators simplified the transition to online education.

The Proteus platform lets the students obtain part of the knowledge they get in
traditional learning.

The students experiences the different stages of design, simulation and
implementation using operational amplifiers that represent a position control loop by
means of compensation for a DC motor model.



References
Blackboard Inc. (2021). Blackboard Learn. Web Page. https://uabc.blackboard.com/

Chang, H. S. (2020). Online Learning in Pandemic Times. Revista Romaneasca Pentru Educatie Multidimensionala, 12(2Sup1), 111–117.
https://doi.org/10.18662/rrem/12.2sup1/296

Floyd, T. L. (2008). Dispositivos electrónicos (A. Vernon, Ed.; 8va ed., Vol. 1). https://www.pearsoneducacion.net/espa%C3%B1a/TiendaOnline/dispositivos-
electronicos-8ed

Gamage, K. A. A., Wijesuriya, D. I., Ekanayake, S. Y., Rennie, A. E. W., Lambert, C. G., & Gunawardhana, N. (2020). Online delivery of teaching and laboratory
practices: Continuity of university programs during COVID-19 pandemic. In Education Sciences (Vol. 10, Issue 10, pp. 1–9). MDPI AG.
https://doi.org/10.3390/educsci10100291

Gomes da Silva, D., Rejane de Souza, M., & Barrera Kalhil, J. (2021). Habilidades esenciales para el siglo XXI a través de la educación STEM. Latin-American Journal
of Physics Education, ISSN-e 1870-9095, Vol. 15, No. 1, 2021, 15(1), 3. https://dialnet.unirioja.es/servlet/articulo?codigo=7918011&info=resumen&idioma=ENG

Klein, P., Ivanjek, L., Dahlkemper, M. N., Jeličić, K., Geyer, M. A., Küchemann, S., & Susac, A. (2021). Studying physics during the COVID-19 pandemic: Student
assessments of learning achievement, perceived effectiveness of online recitations, and online laboratories. Physical Review Physics Education Research, 17(1),
010117. https://doi.org/10.1103/PhysRevPhysEducRes.17.010117

Labcenter. (2021, January 2). Circuit Simulation Software with SPICE. https://www.labcenter.com/simulation/

Mandal, S. (2017). Some Important Simulation Software Tools for a Student of Electronics Engineering. Global Journal on Advancement in Engineering and
Science (GJAES), 3(1).

Morales-Alarcón. (2021). Metodología de formación educativa basada en entornos virtuales de aprendizaje para estudiantes de Ingeniería Civil. Dominio de Las
Ciencias, 7, 530–550. https://www.dominiodelasciencias.com/ojs/index.php/es/article/view/1816

Roatta, S., & Tedini, D. (2021). La pandemia del Covid-19 y el aprendizaje semipresencial en la educación superior. Revista Iberoamericana de Tecnología En
Educación y Educación En Tecnología, 28, e39. https://doi.org/10.24215/18509959.28.e39

Universidad Autónoma de Baja California, & Centro de Educación Abierta y a Distancia. (2020a). Blackboard Collaborate. Web Page.
http://cead.mxl.uabc.mx/aplicaciones/blackboard-collaborate

Universidad Autónoma de Baja California, & Centro de Educación Abierta y a Distancia. (2020b). Blackboard Ultra. Web Page.
http://cead.mxl.uabc.mx/aplicaciones/blackboard/ultra



© 2009 Rights Reserved | ECORFAN,S.C. (ECORFAN®-México-Bolivia-Spain-Ecuador-Cameroon-Colombia-Salvador-Guatemala-Paraguay-Nicaragua-Peru-Democratic Republic of Congo-Taiwan)

ECORFAN®

© ECORFAN-Mexico, S.C.

No part of this document covered by the Federal Copyright Law may be reproduced, transmitted or used in any form or medium, whether graphic, electronic or mechanical, including but not limited to the

following: Citations in articles and comments Bibliographical, compilation of radio or electronic journalistic data. For the effects of articles 13, 162,163 fraction I, 164 fraction I, 168, 169,209 fraction III and other relative of

the Federal Law of Copyright. Violations: Be forced to prosecute under Mexican copyright law. The use of general descriptive names, registered names, trademarks, in this publication do not imply, uniformly in the absence of

a specific statement, that such names are exempt from the relevant protector in laws and regulations of Mexico and therefore free for General use of the international scientific community. BCIERMMI is part of the media of

ECORFAN-Mexico, S.C., E: 94-443.F: 008- (www.ecorfan.org/booklets)


