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[MHA103] ELECTRONIC SYSTEMS
GENERAL INFORMATION

Studies UNIVERSITY MASTER IN INDUSTRIAL
ENGINEERING

Subject ELECTRONICS, AUTOMATION and CONTROL

Semester 2 Course 1 Mention / Field of
specialisationCharacter COMPULSORY

Plan 2017 Modality Adapted
Face-to-face

Language CASTELLANO

Credits 4,5 Hours/week 2.78 Total hours 50 class hours + 62.5 non-class hours = 112.5 total
hours

PROFESSORS
 LIZEAGA GOIKOETXEA, AITOR

 CABEZUELO ROMERO, DAVID

 URCELAYETA ADURIZ, SANTIAGO

 MARTIN VILLATE, ANDER

REQUIRED PREVIOUS KNOWLEDGE
  Subjects

[!] Fundamentos de electrónica

  Knowledge
(No previous knowledge required)

SKILLS
  VERIFICA SKILLS

SPECIFIC
MHC07 - To be able to design electronic and industrial instrumentation systems
CROSS
MHC47 - To select one measure or idea out of several and implement them in response to the needs or circumstances emerging in the work
process
MHC48 - To work with people, getting them involved and guiding them towards the achievement of a common goal, with a global vision of
work and its characteristics (quality, deadlines, etc.), taking individual and group interests into account
BASIC
M_CB10 - To have learning skills and the capacity for self-guided or independent subsequent learning.
M_CB7 - To know how to apply the acquired knowledge and competencies and the ability to solve problems in new or unfamiliar contexts
within wider (or multidisciplinary) environments related to their field of study
M_CB9 - To share knowledge, conclusions and their rationale with specialised and lay audiences in a clear, unambiguous manner

  ENAEE LEARNING RESULTS ECTS

ENA124 - Knowledge and comprehension: Deep knowledge and comprehension of the engineering disciplines of their
speciality, at the level necessary to acquire the rest of the competencies of the degree.

0,5

ENA126 - Knowledge and comprehension: Critical knowledge of the broad multidisciplinary context of engineering and the
interrelations existing between the knowledge of the different fields.

0,5

ENA130 - Analysis in engineering: Ability to identify, formulate and solve engineering problems in emerging areas of their
speciality.

0,7

ENA132 - Engineering projects: Ability to project while applying the knowledge and cutting-edge understanding of their
engineering speciality.

0,7

ENA133 - Research and innovation: Ability to identify, find and obtain the required data. 0,6

ENA139 - Practical application of engineering: Practical skills, such as the use of computer tools to solve complex problems,
carry out complex engineering projects, and design and guide complex investigations.

0,5

ENA140 - Practical application of engineering: Complete knowledge of application of materials, equipment and tools,
engineering technology and processes, and their limitations.

0,5

ENA146 - Communication and Teamwork: Ability to employ different methods to communicate their conclusions, clearly and
unambiguously, and the knowledge and logical foundations that support them, to audiences specialised and not specialised
in the issue, in domestic and international contexts.

0,5

  
Total: 4,5

LEARNING RESULTS
  

  

  RA115  Designs data acquisition systems and performs measurements

  LEARNING ACTIVITIES CH NCH TH

Development, writing and presentation of memorandums, reports, audiovisual material, etc.
Relating to projects/POPBLs carried out individually or in teams

6,25 h. 6,25 h.
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Presentation of the teacher in the classroom, in participatory classes, of concepts and
procedures associated with the subjects

10 h. 8,75 h. 18,75 h.

  EVALUATION SYSTEM W

Individual written and oral tests to assess technical skills of
the subject

75%

Technical skills, involvement in the project, finished work,
obtained results, handed documentation, presentation and
technical defence

25%

  MAKE-UP MECHANISMS
Individual written and oral tests to assess technical skills of the
subject
Technical skills, involvement in the project, finished work, obtained
results, handed documentation, presentation and technical
defence

CH - Class hours: 10 h.
NCH - Non-class hours: 15 h.
TH - Total hours: 25 h.

 
  

  

  RA116  Applies data treatment, analysis and control functions

  LEARNING ACTIVITIES CH NCH TH

Development, writing and presentation of memorandums, reports, audiovisual material, etc.
Relating to projects/POPBLs carried out individually or in teams

4 h. 7,25 h. 11,25 h.

Presentation of the teacher in the classroom, in participatory classes, of concepts and
procedures associated with the subjects

13 h. 11,75 h. 24,75 h.

Individual and/or team computer simulation practice 3 h. 6 h. 9 h.

  EVALUATION SYSTEM W

Individual written and oral tests to assess technical skills of
the subject

75%

Technical skills, involvement in the project, finished work,
obtained results, handed documentation, presentation and
technical defence

25%

  MAKE-UP MECHANISMS
(No mechanisms)

CH - Class hours: 20 h.
NCH - Non-class hours: 25 h.
TH - Total hours: 45 h.

 
  

  

  RA117  Implements applications using a rapid prototyping system

  LEARNING ACTIVITIES CH NCH TH

Development, writing and presentation of memorandums, reports, audiovisual material, etc.
Relating to projects/POPBLs carried out individually or in teams

10,5 h. 10,5 h.

Presentation of the teacher in the classroom, in participatory classes, of concepts and
procedures associated with the subjects

10 h. 6 h. 16 h.

Individual and/or team computer simulation practice 10 h. 6 h. 16 h.

  EVALUATION SYSTEM W

Individual written and oral tests to assess technical skills of
the subject

75%

Technical skills, involvement in the project, finished work,
obtained results, handed documentation, presentation and
technical defence

25%

  MAKE-UP MECHANISMS
(No mechanisms)

CH - Class hours: 20 h.
NCH - Non-class hours: 22,5 h.
TH - Total hours: 42,5 h.
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ELECTRONIC SYSTEMS 

1. Electronic instrumentation

1. Sensors
2. Types of sensors: temperature, detection, displacement, vibrations ...
3. Conditioners, function, output type (V, current loop, SPI, I2C, bus)
4. Selecting the sensor and its conditioner

2. Data acquisition

1. Sampling theory
2. Time and frequency domains
3. ADCs

3. Digital signal processing: Transfer function and Filters

1. Transfer function
2. Analog filters
3. Digital filters

4. Rapid prototyping

1. Programming in LabView
2. Launching data acquisition systems

 

LEARNING RESOURCES AND BIBLIOGRAPHY
  Learning resources

Subject notes
Specific information of sensors and conditioners
Specific Master Software
Labs
[!] Labview Core 1
[!]  Labview Core 2

  Bibliography
Morris, A. S., and Langari, R. Measurement and instrumentation:
theory and application. Academic Press, 2012.
Areny, R. P. Sensores y acondicionadores de señal. Marcombo,
2004.
Pérez-García M. Instrumentación Eléctrónica: 230 problemas
resuelto. Garceta 2012
Pérez-García M. Instrumentación Electrónica. Paraninfo 2014
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