
1

INTRODUCTION

Electronic textiles, also known as smart textiles, smart garments, smart clothing or smart fabrics, 
smart textiles are fabrics that enable digital technologies (components/electronics) to be embedded 
and interwoven in them, and provide added value to the wearer reacting to body and environmental 
stimuli (mechanical, thermal, chemical, biological, and magnetic). 

With digital technologies as the enabler of communication/interaction between the user and the 
environment, the fundamental laws of electricity and electronics are crucial for an understanding 
of the existing and potential functions of smart textiles. The knowledge and skills acquired through 
the unit will allow the students to creatively solve problems and communicate in interdisciplinary 
teams to transfer innovation to novel applications and fields. 

UNIT OUTLINE

The premise for this unit is to provide the students with a theoretical basis for analysis and synthesis 
of active and passive analogue circuits, and practical skills in electronic construction. Working 
independently, the students are guided through application sessions, by implementing workshops 
or laboratory/exercise sessions alongside theoretical sessions. Besides guided practical work, the 
students are expected to hold exercise sessions independently or in groups. By using a learning 
journal, the students are to constructively analyse and discuss their learning process, and reflect 
and demonstrate their awareness, determination and self-critical abilities. Based on the students’ 
own conclusions and observations, they are expected to independently write a technical essay or 
report.

Through the use of methods such as workshops and problem-based learning, the students are 
expected to develop competences related to problem-formulation and solving, communication, 
teamwork, information literacy and interpersonal abilities. The knowledge and skills acquired from 
this unit form the basis for the Electronic textiles: Tools for Designing unit, and complements the 
unit Smart Textile Materials, where the various aspects related to functional and smart textiles are 
investigated. The subject expertise required for the unit is, for example, electrical engineering, textile 
material technology, textile engineering, or mechanical engineering majoring in textile technology. 
A teaching and laboratory assistant will provide students with focused assistance and guidance 
throughout the unit. 
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INDICATIVE CONTENT AND TEACHING AND LEARNING METHODS

In this unit, the students should be introduced to the following fundamentals of textile electronics: 

• Basics of electricity, field and current
• Fundamentals of electricity and electrical current
• Impedance, resistance, influence, capacitance, inductance, sinusoid signals, resistor-capacitor 

(RC) filters
• Systematic circuit – nodal analysis
• Semiconductors, diodes and operational amplifiers
• Electrical characterisation of textiles 
• Electronic measurement instrumentation
• Using operational amplifiers
• Sustainability
• Writing technical essays and background research

The content should be delivered through theoretical and application sessions, by using lectures and 
workshops along with laboratory work /exercise sessions as delivery methods. Seminars should be 
used for the discussion around sustainability, and the writing of technical essays, while problem-
based learning is integrated into the workshop and laboratory work/exercise sessions. 

Also see Tool 1 Lectures, Tool 2 Workshops (Technology and Engineering), Tool 5 Problem-Based 
Learning, Tool 7 Learning Through Research, Tool 8 Blended learning, and Tool 9 Self-Directed 
Learning (available at http://www.e4ft.eu), together with the resource list below for further support. 

LEARNING OUTCOMES

Upon successful completion of the unit the students will be able to:

1. Demonstrate in-depth knowledge and critical analysis of electronic systems and its sophisticated 
application to electronic textiles;

2. Design, analyse and construct simple electrical circuits, and electrically measure physical 
quantities by using appropriate sensors and measurement methods;

3. Critically argue for and constructively discuss chosen solutions and theoretical models in 
dialogue with peers.
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ASSESSMENT METHODS

The assessment for this unit involves oral and written interpretation of findings and learnings:

1. Active participation in laboratory sessions and seminars, which is assessed through a learning 
journal, where students document, constructively analyse and discuss their learning process, and 
reflect and demonstrate their awareness, determination and self-critical abilities (see template 
in Tool 9 Self-Directed Learning)

2. Technical essay or report of 1000-1500 words detailing the student’s own conclusions and 
observations on electronic systems and their application to electronic textiles, integrating the 
knowledge acquired from theoretical and practical sessions, and seminars. 

READING AND RESOURCE LIST

Essential Reading and Resources

Keysight Technologies (n.d.). Impedance Measurement Handbook A guide to measurement 
technology and techniques. Application Note. [online] eKeysight Technologies. Available at:  
http://literature.cdn.keysight.com/litweb/pdf/5950-3000.pdf

Muthu, S. (2016). Textile science and clothing technology. 1st ed. Singapore: Springer Singapore. 

Storr, W. (2013) Basic electronics tutorials for beginners and beyond. Free edition. electronics-
tutorials.ws

Further Reading and Resources

Online Tutorial https://www.electronics-tutorials.ws/accircuits/ac-waveform.html

Video lecture about Diodes https://www.youtube.com/watch?v=6lep5e3KMdY

Video lecture about the principles of operational amplifiers  
https://www.khanacademy.org/science/electrical-engineering/ee-amplifiers/ee-opamp/v/ee-
opamp-intro  
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