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* Programmable integrated systems.

 Architecture of the families of programmable systems.

» Embedded Microprocessors.

» Design tools.

* Integrated systems peripherals.

» Applicationsin information, audio and video.

» Design of commercial solutions.

Applicationsin typical components of communications.

PREVIOUS KNOWLEDGE

Relationship to other subjects of the same degree

There are no specified enrollment restrictions with other subjects of the curriculum.

Other requirements

It is convenient that the students have a basic knowledge of the language of hardware description VHDL.
It is necessary that the students have a basic knowledge of the language of programming C.
It is also necessary that the students have solid knowledge of digital programmable systems.

OUTCOMES
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- To have critical thinking capabilities to investigate independently and self-critically, and to search and
utilize information for documenting ideas.

- To have the capability to identify and solve the critical points to conduct an effective technology
transfer, transforming theoretical results into products and services that are useful for the society.

- Students should demonstrate self-directed learning skills for continued academic growth.

- Students should possess and understand foundational knowledge that enables original thinking and
research in the field.

- Be able to access to information tools in other areas of knowledge and use them properly.

- To be able to assess the need to complete the scientific, historical, language, informatics, literature,
ethics, social and human background in general, attending conferences, courses or doing
complementary activities, self-assessing the contribution of these activities towards a comprehensive
development.

- Knowledge of hardware description languages for high-complexity circuits.

- Ability to use programmable logic devices and to design both analog and digital advanced electronic
systems.
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LEARNING OUTCOMES

The goal of this subject isto acquire the competences that allow the student to know the digital Programable systems based on
FPGA s which include embedded microprocessorsin order to achieve Systems-on-Chip (SoC).

According to this goal, it will be explained the whole hardware/software codesign cycle, both regardingthe use of hardware
description languages for peripheral generation and their integration in the system, and'al'soregarding the use of high-level
languages, as C language, for the handling of these peripherals from the microprocgssor.

It will also be explained the hardware design techniques for signal processing algorithms and the novel
programable system families architectures that allow to devel ggithesgdesi gne.

DESCRIPTION OF CONTENTS

1. Basic embedded systems design

Introduction to Embedded System Design using Zyng.and-Vivado
Lab 1: Simple Hardware Design

Zynq Architecture

Extending the Embedded System into PL
Lab 2: Adding IPs in Programmable Logic
Adding Your Own Peripheral

Lab 3: Creating and Adding Custom IP
Software Development Environment

Lab 4: Writing Basic Software Applications
10. Software Development and Debugging
11. Lab 5: Software Debugging Using/'SDK

©ooNoO~®Dd R

2. Advanced embedded systems design

Review of Embedded System Design in Zynq using Vivado
Lab 1: Create a Complete Embedded System
Advanced Zyng Architecture
System Debugging using Vivado Logic Analyzer and SDK
Lab 2: Debugging using Vivado Logic Analyzer
Memory Interfacing
Lab 3: Extending Memory Space with BRAM
Interrupts
Low Latency High Bandwidth
Lab 4: Direct Memory Access using CDMA
Processor Configuration and Bootloader
Lab 5: Configuration and Booting
Profiling and Performance Improvement
Lab 6: Profiling and Performance Tuning
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WORKLOAD

ACTIVITY Hours % To be attended
Theory classes 16,00 100
Classroom practices 10,00 100
Tutorials 8,00 100
Laboratory practices 4,00 100
Seminars 2,00 100
Study and independent work 10,00 0
Readings supplementary material 5,00 0
Preparation of evaluation activities 10,00 0
Preparing lectures 15,00 0
Preparation of practical classes and problem 20,00 0
TOTAL| 100,00

TEACHING METHODOLOGY

Training activities will be developed in accordance with the following distribution:
AF1 - Theoretical activities.

Description: Subjects will be developed in theoretical classes by providing a comprehensive perspective,
analyzing in greater detail the key aspects and of greater complexity, and encouraging, at all times, the
participation of the student.

AF2 - Practical activities.

Description: They will complement the theoretical activities with the objective to apply the basic concepts
and extend them with the knowledge and experience that will be acquired during the implementation of
the proposed work. In general, practical activities will take place in agroup to foster the skills of team
work of the students. They include the following type of activities:

 Laboratory work.
 Discussion and problem solving sessions of the students previous work.

AF3 - Home work.

Description: Preparation of both theoretical and practical lessons, and also exams. This task will be
individual, in order to improve the self-work capability.
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AF4 - Evaluation.

Description: The student performance in the practical sessions will be evaluated continuoudly, and there
will be afinal exam at the end of the curse.

AF5 - Scheduled tutoring (Single or in group).

Description: The goal of this activity isto guide and to answer any doubt. The student will expose them,
allowing areview of his’/her work.

The E-learning platform (Aula Virtual) will be used as communication support tool for the students.
Using this application the students will have access to the class materials, and also to the problems and
exercises to solve.

EVALUATION

At thefirst call for evaluation, the subject will be evaluated continuously, according to the following
instructions:

» SE3 - Continuous assessment of the activities done from the questions proposed in the
theoretical/practical sessions (50%). This activity is not recoverable.

» SEL1 - Exam that includes the realization of a Project based on the learning and devel opment of the
subject, and it also includes theoretical/practical questions to be answered (50%).

* Inorder to pass the subject, a minimum mark of 4 (over 10) isrequired in both, the activities and
the exam.

At the second call for evaluation, it just be proposed another exam theoretical/practical, while the
continuous activities mark will be kept from the first call.

In any case, the system of evaluation will be ruled by the established in the Regulation of Evaluation and
Qualification of the University of Valenciafor Degrees and Masters. (
http://www.uv.es/graus/normatives/2017_108 Reglament_avaluacio_qualificacio.pdf ).

REFERENCES
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Basic
- Pong P. Chu, FPGA prototyping by VHDL Examples: Xilinx Spartan-3 version
- Dennis Silage, Embedded Design using Programmable Gate Arrays

- Uwe Meyer-Baese, Digital Signal Processing with Field Programmable Gate Arrays (Signals and
Communication Technology)

Additional
- Uwe Meyer-Baese, DSP with FPGAs: VHDL Solution manual
- F.Vahid, T. Givargis, Embedded System Design: A unified HW/SW introduction

- K. Chapman, Creating embedded microcontrollers (Programmable state machines)
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