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REQUIREMENTS (SUBJECTS THAT ARE ASSUMED TO BE KNOWN)

Digital Electronics
Microprocessors and Microcontrollers

OBJECTIVES
By the end of this subject, students will be able to have:
1. coherent knowledge of their branch of engineering including some at the forefront of the branch
in digital systems and heterogeneous computing;
2. the ability to apply their knowledge and understanding of digital systems to identify, formulate
and solve engineering problems using established methods;
3. the ability to apply their knowledge and understanding to develop and realise digital designs to
meet defined and specified requirements;
4. an understanding of design methodologies, and an ability to use them.
5. workshop and laboratory skills.
6. the ability to select and use appropriate equipment, tools and methods;
7. the ability to combine theory and practice to solve problems of digital systems;
8. an understanding of applicable techniques and methods in digital electronics, and of their
limitations;

DESCRIPTION OF CONTENTS: PROGRAMME

- Introduction. Digital signal processing, embedded systems, heterogeneous computing (microprocessors, FPGAs and
GPUs) and System-On-Chip (SoC).

- Register-Transfer Level (RTL) design. Advanced topics in VHDL design. Generic design. Design with IP blocks.
Synthesis and design evaluation. Design optimization. Serial, parallel and pipelined architectures.

- Advanced computer architecture concepts: parallelism and pipelining

- Advanced interfaces and buses. AXI buses. Interconnection by buses.

- Memory subsystems. Cache memories. Virtual memory. Shared memory.

- Heterogeneous computing systems for digital signal processing. Field-Programmable Gate Arrays (FPGAS). Digital
Signal Processors (DSPs). SIMD extensions. Multithreading and multicore systems. Graphics Processing Units
(GPUs).

- Design and development of applications. Practical examples of heterogeneous design using FPGAs,
microprocessors and GPUs.

LEARNING ACTIVITIES AND METHODOLOGY
The teaching methodology will include:
- Master lectures, where the students will be presented with the basic knowledge they must acquire. Students will be
supplied with lecture notes and key reference texts which will enable them to complete and acquire a more in depth
knowledge of the subject.
- Practical Sessions, these are aimed at the solving of exercises and examples within the context of real case studies.
These classes will be complimented with the resolution of practical exercises on behalf of the student.
- Laboratory Practical Sessions
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ASSESSMENT SYSTEM
FINAL EXAM. Global assessment of knowledge, skills and capacities acquired throughout the course.
CONTINUOUS EVALUATION. Assesses papers, projects, class presentations, debates, exercises, internships and
workshops throughout the course.

% end-of-term-examination: 35
% of continuous assessment (assigments, laboratory, practicals...): 65
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