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Teaching type: Classroom-based

Language: English

Total number of student
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Teaching staff E-mail
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Eduardo Pilo de la Fuente

daniel.leon@ufv.es
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SUBJECT DESCRIPTION

The course "Electronics and Computer Technology" (Electrónica y Tecnología de Computadores) pursues the
learning of the fundamentals of electronics and its relationship with the physical operation of computers,
peripherals and communication systems used in computers today. It deals with the following fundamental aspects:
principles of electromagnetism, introduction to semiconductors, diodes and transistors, operation and
characteristics of the main logic families and digital networks analysis and synthesis.

This course corresponds to the Basic Training module (Formación Básica) and, within it, to the subject Physics. It
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takes place in the second semester of the first year of the Computer Engineering Degree, and requires a student
dedication of 150 hours.
The course covers two aspects: a theoretical one, focused on the handling of the basic principles and concepts of
electronics present in the physical and logical levels of any digital system, and a practical one, where the students
engage in digital networks design techniques during laboratory sessions.

The contents are organized in two blocks:

- The first block focuses on the logical level, presenting the characteristics of the basic components as well as
techniques for the synthesis and analysis of combinational and sequential digital networks.

- The second one is aimed at the principles of operation of digital components at the physical level: applied
concepts of waves and electromagnetism, basic theory of electrodynamics and analysis of analog networks,
characteristics of semiconductor materials and the most important technologies and transistor logic families
frequently used for implementing logic gates.

In addition, the course aims to generate in the student an attitude of amazement and curiosity for the physical
reality that underlies the computer systems, promoting an intellectual desire for the seek of knowledge and the
habit of wondering about the truth of the things we all relate to. It also seeks to broaden the student's reasoning
and lead him/her to question the validity of his/her own beliefs and mental schemes in relation to this physical
reality.

This course lessons, materials and exams language is English and requires a minimum of B2 level for students
(C1 or higher is recommended)

GOAL

The main objective is learning the fundamentals of electronics and its relationship with the physical operation of
computers, peripherals and communication systems used in computing, being able to apply digital logic design
techniques for creating simple digital circuits.

The specific aims of the subject are:

Design and analysis of combinational networks

Design and analysis of sequential networks

Analysis of simple analog circuits

Introduction to semiconductors

CMOS Gates using MOS transistors

PRIOR KNOWLEDGE

It is recommended to have knowledge of the binary number system and the representation of information in this
system (Fundamentals of Computer Engineering).
Previous knowledge of the main characteristics of Boolean Algebra (Discrete Mathematics).
Basic concepts of electricity, its main magnitudes and Ohm's law.
High School level of mathematics.

COURSE SYLLABUS

Module 1. Combinational logic
------------------------------------
o Introduction to digital systems: Signals, noise, information encoding. Analog and Digital electronics differences.
o Combinational systems specification: Truth tables and Boolean expressions. Prime implicants and Karnaugh
Maps.
o Design, analysis and synthesis of combinational logic networks. Boole logic for network transformations.
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Functionally complete operation sets.
o Complex (MSI) logic elements: Adders, comparators, decoders, multiplexors, parity generators and checkers. o
Modular design applied to combinational circuits.
o Modern design based on hardware description languages (HDL).

Module 2. Sequential logic
-------------------------------
o Finite state machines (FSM). Moore and Mealy machines.
o Bistable elements. Synchronism. Latches and flip-flops.
o Synchronous sequential networks design and synthesis.
o Basic sequential blocks: counters, sequential adders/multipliers, shift registers.
o Modular design applied to sequential circuits.
o Modern design based on hardware description languages (HDL).

Module 3. Electricity y electromagnetism
-----------------------------------------------
o Introduction.
o Main magnitudes in electrodynamics. Resistance, Current, Voltage, Power.
o Ohm and Kirchhoff's laws. Basic analog network analysis.

Module 4. Semiconductors
--------------------------------
o N and P type materials.
o NP junctions, depletion layer.
o Diodes, Bipolar Junction Transistors (BJT) and Field Effect Transistors (FET).

Module 5. Digital integrated circuits
-----------------------------------------
o Scale Integration.
o CMOS technology.
o Fabrication of integrated circuits.

EDUCATION ACTIVITIES

The course is developed in two different threads: a theoretical one, addressing the basic principles and concepts
of electronics present in the physical and logical levels of any simple digital or analog system, and a practical one
focused on the implementation of basic techniques for the design of digital systems. For this reason, lectures are
combined with practical classes and laboratories, using student-engaging methodologies beyond the mere
exposition of contents, such as problem-based learning or collaborative learning in the classroom, which try to
promote student-centered learning and student-student & student-teacher interaction. The non face-to-face
activities, which will be supervised by the teacher in classes and/or tutoring sessions, are aimed at favoring the
development of the student's capacity for autonomous learning.

Specifically, the activities and methodologies proposed for the development of the course are:

o Lectures: aimed at the development and exposition of the concepts and theoretical foundations of the subject.
This approach is complemented with audiovisual materials and active discussions in the classroom, encouraging
reflection, dialogue and a more meaningful and enriching learning process.

o Practical classes: sessions dedicated to the exposition and application of techniques and procedures for the
resolution of problems in the field of analysis and design of electronic circuits. A problem-based learning
methodology will predominate in this type of activity. A collaborative and constructive learning environment will be
favored through the participation of the students in the class and the student - student interaction as the axis of the
resolution of the proposed problems.

o Laboratories: During these sessions, the students engage in the development of small projects and circuit design
exercises, using both simulation and real environments. Assignments are delivered to student teams, thus
encouraging collaborative work. By mid-term, a fairly-sized project will be proposed to integrate all the knowledge
and skills developed by the student.

Learning activities are complemented with a significant amount of autonomous work by the student, in some cases
working in groups, in order to promote collaborative and/or cooperative learning. The planned non face-to-face
activities include individual study and work (which will allow working on the assimilation of the concepts covered
during the lectures, as well as on the application methods used in the practical classes and laboratories) and
group work (As preparation for the laboratory sessions).

A virtual classroom (Canvas) is available for the students, facilitating the access to the course materials, work
planning and communication with the teacher and with all classmates.
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DISTRIBUTION OF WORK TIME

CLASSROOM-BASED ACTIVITY INDEPENDENT STUDY/OUT-OF-CLASSROOM
ACTIVITY

68   hours 82   hours
  Lectures 22h
  Practical lessons 20h
  Laboratory 18h
  Tutoring sessions 5h
  tests and assessments 3h

  Individual work and study 65h
  Team work 17h

SKILLS

Basic Skills

Students must have demonstrated knowledge and understanding in an area of study that is founded on general
secondary education. Moreover, the area of study is typically at a level that includes certain aspects implying
knowledge at the forefront of its field of study, albeit supported by advanced textbooks

Students must be able to apply their knowledge to their work or vocation in a professional manner and possess
skills that can typically be demonstrated by coming up with and sustaining arguments and solving problems within
their field of study

Students must have the ability to gather and interpret relevant data (usually within their field of study) in order to
make judgments that include reflections on pertinent social, scientific or ethical issues

Students must be able to convey information, ideas, problems and solutions to both an expert and non-expert
audience

Students must have developed the learning skills needed to undertake further study with a high degree of
independence

General Skills

Capacity for defining, assessing and selecting hardware and software platforms for the development and
execution of computer systems, and applications, in accordance with the knowledge acquired as established in
section 5 of this report.

Specific skills

Understanding and mastery of the basic concepts of electromagnetic fields and waves, electric circuit theory,
electronic circuits, physical principles of semiconductors and logic families, electronic and photonic devices, and
their application in resolving problems in engineering.

Understanding of the basic concepts of electromagnetic fields and waves, electric circuit theory, electronic circuits,
physical principles of semiconductors and logic families, electronic and photonic devices, and their application in
resolving problems in engineering.

Apply canonical synthesis methods and modular design to implement combinational and sequential digital
networks from a set of objectives

Understand the concepts associated with electrodynamics in direct current circuits and analyze and obtain the
main magnitudes in simple analog circuits
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Identify logic families of integrated circuits and recognize CMOS-based logic gate implementation diagrams,
describing their advantages over other technologies

Understand the physical principles of operation of semiconductors and apply the substitution models in analog
circuit analysis

Use basic methods and constructions of hardware design using hardware definition languages (HDL)

LEARNING RESULTS

The student is able to analyze DC electrical circuits and obtain the main electrical magnitudes (voltage, current
and power).

The student understands and describes the basic operation of diodes and bipolar and field effect transistors.

The student can analyze circuits implementing logic gates using CMOS technology.

The student can validate the designed circuits using simulation tools or real test environments.

The student is able to analyze, specify, design, and implement digital circuits that perform basic operations using
SSI and MSI integrated circuits.

The student can apply Boolean algebra and Karnaugh maps for the simplification of digital circuits and modular
design towards solving complex problems.

The student can specify simple circuits using a hardware description language (HDL)

LEARNING APPRAISAL SYSTEM

The evaluation of the student's academic performance, in ordinary call, will be carried out using the following tests:

o 50%: Written exam of theoretical-practical content.
o 40%: Final practice on digital systems.
o 10%: Participation in class activities, exercises and initiatives. It requires attendance equal or higher than 80%.

In order to pass the course in the ordinary call, ALL the following aspects must be fulfilled:
 o The mark in each of the first two tests must be 4 or higher.
 o The average of the marks of the first two tests must be 5 or higher.
 o The final weighted average of all evaluable aspects of the course must be 5 or higher.

Students who have been granted academic dispensation must attend three tutoring sessions during the course,
where the teacher will evaluate the student attending evolution, responsibility, proactivity and planning. These
tutoring sessions will count, for grading purposes, as the 10% of participation and attendance.

The evaluation in extraordinary call has the same elements as in ordinary call. For the final exam, as well as for
the practical and/or its associated assembler level test, the marks of the ordinary exam will be maintained as long
as they are graded with a 5 or higher. The qualification of participation and delivery of exercises is not recoverable
and, in this aspect, the qualification obtained during the ordinary call will be taken into account.

The student has 6 exams to pass this course. The UFV Evaluation Regulations include everything related to the
evaluation process and the consumption of exam periods.

Any type of fraud or plagiarism by the student in an evaluable activity will be sanctioned according to the UFV
Coexistence Regulations. For these purposes, it will be considered "plagiarism" any attempt to defraud the
evaluation system, such as copying exercises, exams, practices, papers or any other type of delivery, either from
another classmate, or from unauthorized materials or devices, in order to make the teacher believe that they are
their own.
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