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1. General information

The objective of the subject is to train the student in the fundamentals of the design of digital electronic systems based on
FPGAs and microcontrollers to know how to control simple electrical and mechatronic systems: control of DC motors, servos,
stepper motors.

This subject is aligned with some of the SDGs of the 2030 Agenda (https://www.un.org/sustainabledevelopment/es/) and certain
specific targets, so that the acquisition of the learning results of the subject provides the student with the training and
competence to contribute to some extent to their achievement:

* Goal 7: Ensure access to affordable, secure, sustainable and modern energy for all. Objective 7.3.
¢ Goal 9: Industry, Innovation and Infrastructure. Objective 9.4.

2. Learning results

Knows the common digital electronic building blocks and is able to combine and use them.

Identifies and understands the basic structure and operation of FPGAs and microcontrollers as the most useful implementation
technologies in industrial applications.

Designs FPGA-based digital electronic systems using the VHDL hardware description language.

Designs digital electronic systems based on microcontrollers and programs them in C and Python languages.
Uses with fluency the development tools of electronic systems based on FPGAs and microcontrollers.

Knows basic peripheral connection techniques.

Selects and applies digital electronic systems oriented to the control of power electronic converters applied to simple electrical
and mechatronic systems.

3. Syllabus

T1. Introduction
¢ Programmable logic and microcontrollers
« Examples of industrial applications

T2. Microcontrollers

 Introduction to microcontrollers

« Basic blocks of a microcontroller

« Peripherals

¢ C and Python programming languages

T3. MSP430 Microcontroller

e CPU architecture

« Interruptions and Reset

¢ Clock system and modes of operation
« Digital I/O ports

e Timers
e ADCI10 peripheral of the MSP430

T4. Description of digital circuits in VHDL
« Hardware description language VHDL
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* Methodology, tools and design flow
« Combinational and sequential circuits
* Design rules

T5. Examples of digital design applied to industry
4. Academic activities

Lectures (30 hours)

Expository and explanatory sessions of contents.

Problem and case classes (15 hours)

In this activity a set of typical problems will be solved.

Laboratory practices (15 hours)

Physical implementation of representative examples will be carried out in the laboratory.

Teaching assignments (30 hours)

The student is expected to approach real cases by applying the techniques described throughout the term.
Study (54 hours)

Personal study aimed at achieving the proper monitoring of the subject, the completion of the practices, the preparation of the
exam and tutorials.

Assessment tests (6 hours)
5. Assessment system

The subject will be assessed only in the global assessment modality by means of the following activities:

Test 1. Theoretical exam: grade from 0 to 10 points (20% final grade). There will be an individual written exam consisting of
several multiple-choice or short-answer questions.

Test 2. Laboratory exam: grade from 0 to 10 points (40% final grade). Students who have obtained a practice grade of 4
points or more during the term will be exempted from this exam. The exam will consist of the implementation of digital circuits
similar to those developed during the term in the laboratory practice sessions. The design methodology, the operation of the
circuit and the use of the instruments and the software tools of the laboratory will be assessed.

Test 3. Oral presentation of the practical work: grade from 0 to 10 points (40% final grade). The assessment of the works will
take into account both the report presented and the suitability and originality of the proposed solution.
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