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DOCENTE TIPO DE AULA TURMAS TOTAL HORAS DE CONTACTO (*)
Antonio Joao Freitas Gomes da Silva OT; PL; T; TP T1; TP1; PL1; OT1 30T; 10TP; 20PL; 240T

* Para turmas lecionadas conjuntamente, apenas é contabilizada a carga horaria de uma delas.

ANO | PERIODO DE FUNCIONAMENTO* HORAS DE CONTACTO HORAS TOTAIS DE TRABALHO ECTS

2° S1 30T, 10TP; 20PL; 200T 140 5

* A-Anual;S-Semestral;Q-Quadrimestral; T-Trimestral

Precedéncias

Sem precedéncias

Conhecimentos Prévios recomendados

Conhecimentos adquiridos nas disciplinas de Matematica do Ensino Secundario

Objetivos de aprendizagem (conhecimentos, aptiddes e competéncias)

Pretende-se nesta disciplina abordar os principios basicos dos sistemas digitais do ponto de vista teérico e pratico ao nivel da concegéo,
projeto e implementacao. Pretende-se que os alunos apreendam os fundamentos de algebra de Boole e a sua importancia no projeto de
Sistemas Digitais. Para além de projetar os alunos deveram ser capazes de implementar Circuitos de Légica combinatéria SSI e MSI. Apds
a consolidagao da aprendizagem de circuitos de Légica Combinatéria, sera abordado o projeto e implementacéo de circuitos de Logica
Sequencial. No final da disciplina os alunos devem estar aptos a projetar e implementar qualquer circuito combinatério ou sequencial que
utilize circuitos SSI e MSI, além disso devem estar aptos a compreender o funcionamento e iniciar o estudo de circuitos digitais Larga Escala
de Integracédo (LSI) e Muito Larga Escala de Integragdo (VLSI) nomeadamente dispositivos de l6gica programavel e microprocessadores.

Contelidos programaticos

1. Sistemas de Numerac&o e Algebra de Boole: Sistemas de Numeragéo, Operacdes Aritméticas em Binario, Cédigos Binarios, Algebra de
Boole, Simplificacéo de Func¢bes Booleanas

2. Conceitos Basicos de Eletronica e Sistemas Digital: Fungbes Légicas Basicas, Légica Positiva e Logica Negativa, Caracteristicas Elétricas
dos Circuitos Digitais, Tecnologias Digitais e Circuitos Integrados, Eliminagao de Glitches em Mapas de Karnaugh, No¢8es Bésicas de
Comunicacéo Digital de Dados

3. Logica Combinatéria e Circuitos MSI: Os Circuitos Conversores de Cédigo, Multiplexadores e Desmultiplexadores, Codificadores e
Descodificadores, Circuitos Aritméticos

4. Légica Sequencial: Circuitos Combinatdrios versus Circuitos Sequenciais, Dispositivos de Memoéria Biestaveis Basicos, Especificagdes
dos Flip-Flops, Circuitos Sequenciais Sincronos - Projeto e Implementagéo de Circuitos de Moore e Mealy, Registadores, Contadores e
Circuitos Sequenciais Assincronos

5. Realizac&o de trabalhos préaticos
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Metodologias de ensino (avaliacdo incluida)

Metodologias de Ensino

Serao lecionadas aulas T para exposicao dos conceitos tedricos com recurso a diapositivos e exemplos no quadro, aulas TP para
apresentacao de problemas de realizagdo analitica; realizagdo de problemas analiticos pelos alunos com o apoio do professor nas aulas OT,;
realizagdo em grupo de trabalhos préaticos em laboratério

Avaliacéo

A avaliagdo tem 3 componentes:

- Trabalho préticos de laboratério.

- 3 Mini-Testes.

- Frequéncia Unica e/ou Exame para avaliacao Tedrica e Teorico-Pratica.

Nota Préatica = 0.7 * Trabalho Prético de laboratério + 0.3 * Média dos Mini-testes

Nota Tedrica = MAXIMO (Frequéncia e/ou Exame)

Nota Final = 0.3 * Nota Pratica + 0.7 * Nota Teérica

Cada uma das componentes de avaliagédo (Nota Pratica e Nota Tedrica) tem nota minima de 9 valores.

Bibliografia principal

1. Acetatos das aulas teéricas e folhas de exercicios

2. R.S. Sandice, Modern Digital Design, McGraw-Hill

3. Pestopnik , Digital Electronics, Saunders College Publishing

4. Carlos Pedro Baptista, Sistemas Digitais, FCA - Editora de Informatica

5. Morgado Dias, Sistemas Digitais Principios e Pratica, FCA ? Editora de Informética
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Academic Year 2018-19
Course unit DIGITAL SYSTEMS
Courses ELECTRIC AND ELECTRONICS ENGINEERING

- RAMO DE TECNOLOGIAS DE INFORMAGAO E TELECOMUNICAGOES (1.° ciclo)

- RAMO DE SISTEMAS DE ENERGIA E CONTROLO (1.° ciclo)

Faculty / School Instituto Superior de Engenharia
Main Scientific Area ENGENHARIA ELECTROTECNICA
Acronym

Language of instruction

Portuguese
Teaching/Learning modality
Presential
Coordinating teacher Anténio Jodo Freitas Gomes da Silva
Teaching staff Type Classes Hours (*)
Anténio Jodo Freitas Gomes da Silva OT; PL; T; TP T1; TP1, PL1, OT1 30T, 10TP; 20PL; 240T

* For classes taught jointly, it is only accounted the workload of one.
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Contact hours
T TP PL TC S E oT (@] Total
30 | /|20 o 1o [0 |20 [0 | [240

T - Theoretical; TP - Theoretical and practical ; PL - Practical and laboratorial; TC - Field Work; S - Seminar; E - Training; OT - Tutorial; O - Other

Pre-requisites

no pre-requisites

Prior knowledge and skills

Knowledge acquired in Mathematics at Secondary Education

The students intended learning outcomes (knowledge, skills and competences)

This course aims at addressing the basics of digital systems in terms of theoretical and practical in terms of conception, design and
implementation. It is intended that students seize the fundamentals of Boolean algebra and its importance in the design of digital systems.
Apart from design students had to be able to implement combinatorial logic circuits SSI and MSI. After learning Combinatory circuits design,
will be addressed the design and implementation of Sequential Logic circuits. At the end of the course students should be able to design and
implement any circuit combinatorial or sequential circuits using SSI and MSI also must be able to understand the operation and start the
study of digital circuits Large Scale Integration (LSI) and Very Large Scale Integration (VLSI) devices including programmable logic and
microprocessors

Syllabus

1st. Number Systems and Boolean Algebra: Number Systems, Binary Arithmetic, Binary Codes (Reviews), Boolean Algebra, Simplification of
Boolean Functions

2nd. Basics of Electronics and Digital Systems: Logic Functions, Basic Logic Positive and Negative Logic, Electrical Characteristics of Digital
Circuits, Digital Technologies and Integrated Circuits, Elimination of Glitches in Karnaugh maps, Basics of Digital Data Communication

3rd. Combinatorial Logic Circuits and MSI: The Circuits Code Converters, Multiplexers and Demultiplexers, Encoders and Decoders,
Arithmetic Circuits

4th. Sequential Logic: Sequential Circuits versus Combinatorial Circuits, Devices Memory bistable Basics, Specifications Flip-Flops,
Synchronous Sequential Circuits - Design and Implementation of Mealy and Moore circuits, Shift registers, Sequential Circuits Asynchronous

5th. Practical work
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Teaching methodologies (including evaluation)

Be lectured to theoretical exposition of theoretical concepts using slides and examples in the table, tuition theoretical practices for submission
of analytical problems of realization, realization of analytical problems by students with teacher support system in tutorial; achievement in
practical work group laboratory

Evaluation

The assessment has three components:

- Laboratorial Practical work.

- 3 Mini-Tests.

- Single frequency and / or Theoretical Examination for evaluating T and TP components.

Practice Assessment = 0.7 * Laboratorial Practical Work + 0.3 * Average of Quizzes

Theoretical Assessment = MAXIMO (frequency and / or Examination)

Final Rating = 0.3 + 0.7 * Practice Note * Note Theory

Each of the components of evaluation (Theoretical Assessment and Practice Assessment) has a minimum score of 9 values.

Main Bibliography

1. Acetatos das aulas tedricas e folhas de exercicios

2. R.S. Sandice, Modern Digital Design, McGraw-Hill

3. Pestopnik , Digital Electronics, Saunders College Publishing

4. Carlos Pedro Baptista, Sistemas Digitais, FCA - Editora de Informética

5. Morgado Dias, Sistemas Digitais Principios e Pratica, FCA ? Editora de Informética
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