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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.
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