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PRIOR SKILLS

1) Understanding of the physics and operation basic semiconductor devices (in particula diodes and MOSFETs) and their fabrication
processes.

2) Understanding of basic integrated circuit design.

3) Understanding of basic delectron evice characterization techniques.

LEARNING RESULTS

Knowledges:

KTO1. Identify semiconductor devices, technological processes, the most appropriate microelectronic design tools, and relationships
between these elements in order to integrate a given product or system into microelectronic technologies.

KTO03. Describe the physical principles underlying current semiconductor devices in relation to their application, as well as their
emerging trends, modelling and characterisation techniques.

KT04. Identify and describe the different manufacturing and characterisation processes in microelectronics and their applicability
according to the functional and cost requirements of the final integrated product.

KTO07. Identify gender stereotypes and roles and how they may impact professional practice.

Skills:
STO06. Plan the different activities involved in successfully carrying out an assigned task within a team, managing time and resources
appropriately.

Competences:
CT03. Apply the processes of semiconductor engineering and microelectronic design to fields in diverse areas of science or
engineering where integrated systems are required.

TEACHING METHODOLOGY

Theoretical lectures and problems: 18 h. Laboratory exercises: 12 h
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LEARNING OBJECTIVES OF THE SUBJECT

1. Be able to understand and devise potential solutions for the challenges faced by the microelectronic industry in the context of
flexible and printed electronics.

2. Understand the main fabrication processes of devices for flexible and printed electronics.

3. Get to know the physical properties of materials used in these applications.

4. Understand the physics and operation of devices used in flexible and printed electronics, as well as solutions to increase their
performance.

5. Get to know and understand the main applications in flexible and printed electronics, as well as the architectures needed for them.

STUDY LOAD
Type Hours Percentage
Hours small group 12,0 12.00
Self study 70,0 70.00
Hours large group 18,0 18.00

Total learning time: 100 h

CONTENTS

Materials

Description:

Brief review of the fundamentals of flexible materials. Physics of amorphous semiconductor and organic materials. Substrates.
Conductive inks. Dielectrics. Interfaces and contacts for flexible and printed electronics. Mechanics of thin film-on-flexible
substrate structure.Characterization

Specific objectives:
Get to know the physical properties of materials used in flexible and printed electronics.

Related activities:
1) Problems and solutions.
2) Laboratori exercise: Modification of inks and interaction with substrates.

Full-or-part-time: 7h 15m
Theory classes: 4h
Laboratory classes: 3h

Self study : Oh 15m
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Fabrication processes

Description:
Solution processes. CVD, PECVD and VPD deposition techniques. Micro/nano fabrication on flexible substrates. Printing methods:
inkjet printing, screen printing, gravure, electrospray, R2R,...3D printing. Sintering. Coating and encapsulation

Specific objectives:
Understand the main fabrication processes of devices for flexible and printed electronics.

Related activities:
1) Problems and solutions

2) Laboratory exercise: Fabrication of components by printing methods

Full-or-part-time: 8h 20m
Theory classes: 5h
Laboratory classes: 3h

Self study : Oh 20m

Devices

Description:
Structure of the devica and doping profile, manutacturing and materils of TFT MOS devices. Characteristics and models.

Specific objectives:
Thin Film Transistors (TFTs): types. Thin Film Transistors: physics, operation and modeling. Other devices for flexible and printed
electronics: diodes, LEDs, OPV, sensors. Reliability.

Related activities:
1) Problems and solutions.

2) Laboratory exercise: Simulation of Thin Film Transistors with TCAD (process and performance)

Full-or-part-time: 8h 20m
Theory classes: 5h
Laboratory classes: 3h

Self study : Oh 20m

Applications

Description:
Flexible Hybrid Electronics. Large area electronics, displays and sensor arrays. Design of Flexible Electronics circuits. Wearable
health monitoring. Bioelectronics. Wireless applications and IoT sensors.

Specific objectives:
Get to know and understand the main applications in flexible and printed electronics, as well as the architectures needed for
them.

Related activities:
Problems and solutions.

Full-or-part-time: 4h 15m
Theory classes: 4h
Self study : Oh 15m
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GRADING SYSTEM

Exam (two partial exams, 2nd call exam): 60%
Laboratory exercises: 40%

EXAMINATION RULES.

Written exams: questions and problems.

Reports of the laboratory exercises.
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