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PRIOR SKILLS

1. Basic boackground on electronic systems.
2. Basic background on digital electronics.

DEGREE COMPETENCES TO WHICH THE SUBJECT CONTRIBUTES

Specific:
3. Apply their knowledge to industrial informatics and communications.

Transversal:
1. TEAMWORK - Level 3. Managing and making work groups effective. Resolving possible conflicts, valuing working with others,
assessing the effectiveness of a team and presenting the final results.

TEACHING METHODOLOGY

The course uses the methodology of exhibitions in 28% (theoretical and laboratory sessions), monitoring of activities aimed at 12%,
individual in 17.3%, the project-based learning by 40% evaluation sessions and 2.7%.

LEARNING OBJECTIVES OF THE SUBJECT

1. To introduce students basic concepts of microcontrollers, its architecture, its programming and the connection with the elements of
their environment.
2. To acquire skills to design, deploy and implement electronic systems based on microcontrollers.
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Type Hours Percentage
Hours large group 45,0 30.00
Self study 90,0 60.00
Hours small group 15,0 10.00

Total learning time: 150 h

CONTENTS

Unit 1: Introduction.

Description:

Microprocessor system.

Central processing unit (CPU).

Memory.

Input/ouput module.

Microprocessors and microcontrollers.
Families of commercial microcontrollers.

Related competencies :
CEEIA-28. Apply their knowledge to industrial informatics and communications.

Full-or-part-time: 3h
Theory classes: 2h
Self study : 1h

Unit 2: Programming in C.

Description:

Introduction to C language.

General structure and syntax.

Data types, operators and expressions.
Flow control structures.

Functions.

Arrays.

Examples.

Related competencies :
CEEIA-28. Apply their knowledge to industrial informatics and communications.

Full-or-part-time: 8h
Theory classes: 4h
Laboratory classes: 2h
Self study : 2h

Date: 07/09/2026

Page: 2 /7



UNIVERSITAT POLITECNICA
DE CATALUNYA

BARCELOMNATECH

Unit 3: ARM and STM32.

Description:

Introduction.

Architecture of ARM Cortex M4.
NUCLEO-F401RE development board.
Architecture and software tools.

Related competencies :

CEEIA-28. Apply their knowledge to industrial informatics and communications.

Full-or-part-time: 4h 30m
Theory classes: 3h
Self study : 1h 30m

Unit 4: GPIO and basic external devices.

Description:

GPIO internal structure.
Pushbuttons and LEDs..
Access by program.
Examples.

Related competencies :

CEEIA-28. Apply their knowledge to industrial informatics and communications.

Full-or-part-time: 4h 30m
Theory classes: 3h
Self study : 1h 30m

Unit 5: Programming basic applications.

Description:
Combinational systems.
Finite State Machines.
Programs with timing.

Related competencies :

CEEIA-28. Apply their knowledge to industrial informatics and communications.

Full-or-part-time: 8h
Theory classes: 4h
Laboratory classes: 2h
Self study : 2h
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Unit 6: Input/output devices.

Description:
Introduction.
Keypads.
7-segment displays.
LCD displays.

Related competencies :

CEEIA-28. Apply their knowledge to industrial informatics and communications.

Full-or-part-time: 6h 30m
Theory classes: 3h
Laboratory classes: 2h

Self study : 1h 30m

Unit 7: Timers and interruptions.

Description:

Introduction.

STM32F401RE timers/counters.
STM32F401RE interruptions.
Examples.

Related competencies :

CEEIA-28. Apply their knowledge to industrial informatics and communications.

Full-or-part-time: 95h 30m
Theory classes: 5h
Laboratory classes: 2h

Self study : 2h 30m

Tema 8: Programming periodic tasks.

Description:

Alternatives for Implementing Periodic Tasks.
Determination of Computation Times.
Necessary Schedulability Condition.

Cyclic Executives.

Full-or-part-time: 6h
Theory classes: 4h
Self study : 2h
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Unit 9: Sensors and signal conversion.

Description:

Introduction.

Analog sensors.

The STM32F401RE ADC.
Examples.

Data acquisition architectures.
Application examples.

Related competencies :
CEEIA-28. Apply their knowledge to industrial informatics and communications.

Full-or-part-time: 9h 30m
Theory classes: 5h
Laboratory classes: 2h

Self study : 2h 30m

Unit 10: Communications.

Description:
Introduction.
USART.

I2C.

SPI.

Related competencies :
CEEIA-28. Apply their knowledge to industrial informatics and communications.

Full-or-part-time: 6h 30m
Theory classes: 3h
Laboratory classes: 2h

Self study : 1h 30m

Unit 11: HAL libraries.

Description:
HAL libraries.
Example.

Related competencies :
CEEIA-28. Apply their knowledge to industrial informatics and communications.

Full-or-part-time: 3h
Theory classes: 2h
Self study : 1h
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Unit 12: Basis principles about concurrency.

Description:

Multitasking, concurrency and scheduling.
States ans cicle of life of a task.
Scheduling approaches.

Access to shared resources.

Related competencies :
CEEIA-28. Apply their knowledge to industrial informatics and communications.

Full-or-part-time: 3h
Theory classes: 1h
Self study : 2h

Unit 13: FreeRTOS.

Description:
Introducction.
Task programming.
MUTEXes.

Related competencies :
CEEIA-28. Apply their knowledge to industrial informatics and communications.

Full-or-part-time: 3h
Theory classes: 2h
Self study : 1h

Unit 14: Schedulability analysis.

Description:

Introduction.

Priority assignment policies.
Schedulability analysis methods.
Priority inversion and priority inherence.

Related competencies :
CEEIA-28. Apply their knowledge to industrial informatics and communications.

Full-or-part-time: 3h
Theory classes: 2h
Self study : 1h

Final project.

Description:
Design, prototyping and programming of a microcontroller-based system.

Related competencies :

CEEIA-28. Apply their knowledge to industrial informatics and communications.

05 TEQ N3. TEAMWORK - Level 3. Managing and making work groups effective. Resolving possible conflicts, valuing working with
others, assessing the effectiveness of a team and presenting the final results.

Full-or-part-time: 72h
Self study : 72h
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GRADING SYSTEM

Any academic fraud, plagiarism or use or possession of unauthorised means in an assessment activity leads to a mark of zero (0) for
the affected test or assignment. Furthermore, in accordance with the University's regulations, if disciplinary proceedings are initiated
the subject is recorded as "Pending Assessment" until a decision is reached. These incidents are managed in accordance with the
Action Framework for Academic Integrity in Assessment at the UPC.

Midterm exam: 20%
Final exam: 40%
Laboratory: 20%
Final project: 20%

EXAMINATION RULES.

The evaluation method of this course meets the current academic regulations to be qualified as: NOT REASSESSABLE

BIBLIOGRAPHY

Basic:

- Noviello, Carmine. Mastering STM32: A step-by-step guide to the most complete ARM Cortex-M platform using the official
STM32Cube development environment.. 2. Leanpub, 2022.

- Norris, Donald. Programming with STM32: Getting started with the Nucleo board and C/C++.. McGraw-Hill Education, 2018.

Complementary:
- Kernighan, Brian W.; Ritchie, Dennis M. The C programming language. 2nd ed. New Jersey: Prentice Hall, 1988. ISBN 0131103628.
- Yiu, Joseph. The definitive guide to ARM Cortex-M3 and Cortex-M4 processors.. 3. Newnes, 2014.

RESOURCES

Other resources:

1. Subject notes made by the intervening teachers (uploaded to Atenea).

2. Lab reports (uploaded to Atenea).

3. Guidelines to elaborate the non-classroom project and needed software (uploaded to Atenea).
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