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Executive Summary

The curriculum framework is developed within Work Package 3 “Developing innovative Curricula for
VET and learning materials and methodologies” of the INFINITE project. Work package 3 focuses on
developing innovative frameworks, learning materials, guidelines, methodologies, and training
programs tailored to diverse participant groups (students, teachers, industry employees, etc.) for
subsequent implementation within this project.

This document defines the Curriculum Framework developed under Work Package 3 (Task 3.1). Its
primary goal is to bridge the critical skills gap in the Printed, Flexible, and Organic Electronics (PFOE)
sector by providing a unified structure for future training programs across Europe. By establishing a
standardised template that defines key components, the framework ensures that forthcoming
vocational education and training (VET) programmes maintain high quality and remain closely aligned
with current and emerging industry needs.

The document is organised into five primary chapters that guide the reader from the project's
conceptual goals to its practical applications:

e Chapter 1: Introduction — Outlines the document's purpose and its vital link to other project
tasks, particularly the findings from the skills gap analysis in the PFOE sector.

e Chapter 2: Methodology — Details the collaborative process, transnational research, and
consensus-building used to align VET preparedness with industry evolution.

e Chapter 3: The Curriculum Framework — Presents the unified template and the 14 mandatory
components required for all future curricula, such as objectives, timing, and assessment
procedures.

e Chapter 4: Application of the Curriculum Framework — Showcases how the template is
adapted to local educational environments with detailed exemplars for Latvia, Finland, and
Spain.

e Chapter 5: Degree of Progress — Confirms the current status of the document as the final
version agreed upon by all project partners.

The development process followed a collaborative, multi-step methodology involving partners from
Latvia, Finland, Germany, and Spain. This approach ensured that the framework remains compatible
with various EQF levels and national qualification systems while maintaining the flexibility needed for
local implementation. By providing country-specific exemplars, the document demonstrates how the
framework is operationalised across different national contexts, serving as the agreed-upon foundation
for future vocational curricula across the partner countries.
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1. Introduction

1.1. Purpose of the document

The aim of this document is to establish the Curriculum framework and agree on the requirements to
include in the curriculum description that partners will develop within the project. At its core, this
project seeks to bridge the critical skills gap in Printed, Flexible, and Organic Electronics (PFOE).

The Curriculum framework requires identifying the necessary areas of knowledge and pedagogical
methodologies to address the specific needs of the PFOE and foster upskilling and reskilling.

The idea of the document is to provide a unified curriculum framework that includes all the
components necessary to build further innovative curricula, mitigating the risks that the VET situation
varies widely across countries and that language barriers may arise.

This document will be supplemented with curricular examples.

1.2. Relationship to other project tasks

This document is developed within Work Package 3 (WP3) “Developing innovative Curricula for VET
and learning materials and methodologies”, task 3.1 “Creation action competence (curriculum
framework)” of the INFINITE project.

Task 3.1. has synergy with the tasks of Work Package 2 “Identification of current and future skills
demanded by European industry”. The main findings from the skills gap analysis in the PFOE sector
highlight a significant mismatch between current educational offerings and industry needs. The
following are the key findings regarding the skills gap:

* there is a persistent lack of specialised personnel, including qualified engineers, radio
technicians, mechatronics specialists, and electronics specialists;

» existing employees often lack knowledge in critical areas such as 3D printing, product design,
and printed electronics;

* the industry highly values interdisciplinary knowledge across electronics, materials science,
chemistry, and computer science. Specific in-demand skills include In-Mold Electronics,
advanced screen printing, semiconductor engineering, and embedded systems development;

* non-technical skills like critical thinking, problem-solving, and effective communication are
considered even more fundamental than technical skills, as they form the basis for learning
new technologies.

The Curriculum framework includes recommendations for developing VET programs.

Based on the Curriculum framework, a description of new VET programs, courses, and materials will be
developed within WP3 task 3.2. “Developing and using micro-credential" and 3.3. “New learning
materials, modules and methodologies".

WP3 results are further used in the Work Package 4 “Implementation of the innovative curricula”,
where project partners will focus on implementing innovative curricula and methodologies within the
national VET system.
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Methodology

The development of this Curriculum Framework was a collaborative effort involving partners from
Latvia, Finland, Germany, and Spain, following a structured multi-step methodology:

1)

4)

*

Identification of the Skills Gap (WP2). The process began with a comprehensive analysis of the
current PFOE sector within the WP2 — Identification of current and future skills demanded by
European industry. Partners identified a significant skills gap resulting from rapid technological
evolution and the industry's interdisciplinary nature, gaps that traditional VET systems often
fail to address.

Transnational Needs Analysis. Partners conducted national-level research to assess the
alignment between Vocational Education and Training (VET) preparedness and the specific
evolving needs of the PFOE and broader electronics industries

Collaborative Design of Core Components. Through a series of technical meetings and
workshops in order to define, discuss, and agree on the common structure and mandatory
sections of the Curriculum Framework. During these meetings, partners analysed national VET
contexts, identified common denominators, and reached consensus on the essential
components that each curriculum description should include (e.g., title, goals, objectives,
content, learning outcomes, timing, entry requirements, delivery mode, pedagogical methods,
materials and resources, assessment procedures, certification, and opportunities after
graduation).

In addition to the online meetings, the structure and key elements of the Curriculum
Framework were extensively discussed during the annual in-person consortium meeting held
in Pamplona in April 2025. This face-to-face meeting provided an opportunity for in-depth
discussion, clarification of expectations, and collective decision-making. Partners reviewed the
proposed framework sections, debated their relevance and level of detail, and reached
agreement on the core components to be included in the unified Curriculum Framework.

The objective of these discussions — both online and in person — was to ensure:
e 3 harmonised structure across countries;
e alignment with industry needs in the field of printed, flexible, and organic electronics;
e compatibility with different EQF levels and national qualification systems;

o sufficient flexibility to allow localisation while maintaining a shared European
framework.

Validation through Curricular Examples. The Curriculum Framework and its development
process were regularly addressed during Project Technical Committee (PTC) meetings, held
every two weeks and involving all project partners. These bi-weekly PTC meetings served as a
broader validation platform, ensuring cross-work-package alignment, incorporating feedback
from technical and pedagogical experts across the consortium, and allowing continuous
refinement of the framework.

This structured, participatory, and consensus-based approach ensured that the Curriculum
Framework is the result of joint decision-making, reflects the expertise of all partners, and
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represents a commonly agreed foundation for the development of innovative VET programmes
within the INFINITE project. To ensure the framework's practical applicability, the document
was designed to be supplemented with specific curricular examples.

When creating a unified curriculum framework, these risks were considered and averted:

1) Variations in VET Implementation and Structure:

While all four countries align with the European Qualifications Framework (EQF), their vocational
education and training (VET) structures exhibit significant divergence. Germany utilizes its
renowned 'dual system,' where industry and educational institutions share training responsibilities
through a formalized partnership. Spain, on the other hand, has historically emphasized classroom
learning, though they are currently undergoing a comprehensive overhaul to enhance workplace-
based integration. Finland takes a distinctly flexible approach by implementing a competence-
based model allowing students in vocational education to validate their skills through practical
demonstrations rather than standardized exams. Then there’s Latvia, which maintains a strong
academic-vocational hybrid at the secondary level. They demonstrate high proficiency in STEM, but
like many of their neighbours, they are still working on aligning classroom theory more closely with
practical industry requirements.

2) Differences in terminology:

While all four partner countries (Germany, Spain, Finland, and Latvia) align their certifications with
the European Qualifications Framework (EQF), the practical implementation of their vocational
training systems varies significantly. These structural gaps create a real challenge when it comes to
professional terminology. This means that creating a curriculum framework isn't just about
translating words, but about making sure everyone is using the same educational terminology
across four very different national contexts.

Therefore, the developed Curriculum framework serves as a basis for project partners to develop
country-specific curricula in their native languages. The developed curriculum framework includes

req

uirements to better align curricula with industry needs and emphasises innovative technologies and

equipment that can be used in the training.

The developed curriculum should include information about the title, the goal, objectives, a brief
description, the content, the learning outcome, overall timing (hours/minutes/credit points), entry

req

uirements, delivery method - Online or face-to-face or hybrid, pedagogical methods, mandatory

materials and resources, assessment procedure, certification, opportunities after graduation and other
information about the curriculum content or implementation.

*
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3.The Curriculum Framework

Based on the collaborative efforts of the partners from Latvia, Finland, Germany, and Spain, the
Curriculum Framework has been structured as a comprehensive template to ensure consistency and
quality across different vocational training contexts (Table 1):

Table 1. The Curriculum Framework.

No Components Description

1. TITLE: The title of the curriculum clearly and precisely
reflects its content.

2. THE GOALS: Goals of the curriculum — emphasis on connecting
the acquired knowledge and skills with real-life.
They explain what the curriculum is meant to
achieve in a general sense, focusing on the
destination rather than the specific steps to get
there.

3. OBIJECTIVES: A clear, actionable statements that describe the
specific intentions of the curriculum.

4. BRIEF DESCRIPTION: A concise summary of the curriculum. Its purpose is to
provide an immediate and clear understanding of the
curriculum’s identity, intent, and impact. The brief
description explains what the curriculum is; who it is
designed for; why it is relevant; and what the students
will be able to do upon completion.

5. CONTENT: This section serves as the curriculum's structured
syllabus. It provides a detailed breakdown of the
specific topics and sub-topics that will be taught to
ensure students achieve the required competencies.

6. LEARNING OUTCOME: Clearly defined learning outcomes describing the
knowledge, skills, and competencies (including social
and self-competencies, emphasising lifelong learning
skills explicitly) that students will acquire upon
successful completion of the curriculum. Learning
outcomes describe exactly what a student is expected
to know, understand, and be able to demonstrate
after completing the curriculum.

7. OVERALL TIMING: The total duration of the curriculum, expressed in
(hours/minutes/credit points) | academic hours, includes both theoretical and
practical learning activities, or credit points.

8. ENTRY REQUIREMENTS: Entry requirements — the required level of education
to start the course. It can be both beginners without
previous knowledge, skills, and professional
competencies in the profession, and qualified
specialists learning the latest technology.

9. DELIVERY: The mode of delivery of the curriculum — online,
(Online, face-to-face, or a mix) | face-to-face, or a mix (hybrid).

:"',' Co-funded by
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10. PEDAGOGICAL METHODS: Describe the specific teaching and learning
strategies used to deliver the curriculum. This
includes a combination of instructional approaches
such as lectures, practical exercises, discussions, and
group work to ensure students master both
theoretical concepts and hands-on skills.

11. MANDATORY MATERIALS, Material resources necessary  for the
RESOURCES: implementation of the curriculum, including
technological equipment, instruments, auxiliary
devices, tools, materials, and auxiliary materials,
without which the acquisition of the curriculum
content cannot be ensured.

12. ASSESSMENT PROCEDURE: Specifies the methods and criteria used to evaluate
student performance and determine if the learning
outcomes have been achieved. It outlines the tools
for measurement — such as practical tests, written
exams, portfolios, or demonstrations of skill — and
defines the grading standards required for
successful completion of the curriculum.

13. CERTIFICATION: Specifies the official document or credential
awarded to students who successfully meet the
program’s requirements and assessment criteria.
This section defines the type of recognition granted
— such as a certificate of completion, professional
qualification, or academic credit — and outlines the
specific conditions a student must fulfil to receive it.
It serves to validate the student’s newly acquired
skills and provides a formal record of achievement
for employers or further education.

14. OPPORTUNITIES AFTER Outlines the potential career paths and further
GRADUATION: advancement available to students upon successful
completion of the curriculum. This section specifies
the professional roles graduates can fulfil (such as
technician or specialist), the industries where their
skills are in demand, and the possibilities for
continuing their education or obtaining professional
certifications.

15. OTHER INFORMATION: Additional details necessary for the successful
delivery and administration of the curriculum, for
example, health and safety protocols, venue
requirements, or recommended reading materials
that support the learning process.

4. Application of the Curriculum Framework

The Curriculum framework was developed and used as a basis for the development of curricula
description within the INFINITE project. Table 2 presents the general framework developed during the
project.
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Table 2. PFOE Curriculum Framework developed in the INFINITE project.

TITLE: PFOE Curriculum Framework developed in INFINITE project

THE GOALS: Provide professionals with the knowledge and practical skills needed to
understand, design and apply functional printing technologies and
general electronics in academic and industrial contexts, as well as
innovative programmes.

OBJECTIVES: Prepare learners for a variety of roles in the field of printed electronics,

including operation, design, development and management. Develop
technical expertise and provide PFOE training for educators and
professionals.

BRIEF DESCRIPTION:

The programme addresses competence gaps identified by PFOE
companies and equips learners with essential knowledge and hands-on
experience in printed, flexible, and organic electronics, preparing them
for related professional tasks, with content adapted to specific countries
and training contexts.

CONTENT:

Topics such as the fundamentals of printed electronics, production
methods and workflows, material selection, tool concepts, design
principles, quality control, manufacturing environment requirements
and the integration of sustainability aspects into production processes
are covered, depending on the course.

LEARNING OUTCOME:

Basic Level (VET / Technician Competence)

e Work safely in a PE manufacturing environment and handle materials
in accordance with chemical safety requirements.

e Understand the fundamentals of PFOE, including key materials,
processes, and technologies.

e Recognize the compatibility and suitability of different materials for
various printing methods.

e Compare major printing methods, understand their advantages and
limitations, and select appropriate techniques for simple
applications.

e Operate and perform basic tasks with common printing techniques.

e Produce basic printed electronic structures using printing
technologies.

Expert Level (Academic / Industry Professional Competence) in
addition to the basic-level skills:

e Design basic printed electronic components using suitable materials,
processes, and printing techniques.

e Select appropriate materials and processes to ensure quality and
reliability.

e Apply quality assurance, measurement, and process control in
printed electronics production.

e Compare printed and traditional electronics to determine when
printed technologies are appropriate, with design aspects (form
factor, integration into the product, layout freedom.

e Evaluate commercial printed electronics solutions and assess
method/material  suitability for specific products, taking
sustainability into account in the process.

e Analyse application areas and emerging opportunities and pursue
further advanced learning independently.

*
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OVERALL TIMING:
(hours/minutes/credit
points)

The duration of the Printed Electronics Specialist (PFOE) curriculum are
flexible and vary by country, depending on the specific EQF level
(Educational Level) and the chosen delivery method.

o Adaptability: The program can be delivered as a short-term intensive
course for industry upskilling or integrated into a multi-year
vocational degree.

e EQF Alignment: The credit workload and depth of study are adjusted
to meet national qualification standards (e.g., EQF Level 4 for
technicians vs. Level 6 for specialists).

e Mode of Delivery: Total hours may shift based on whether the
training is conducted through face-to-face laboratory intensives,
online theory modules, or hybrid work-based learning.

ENTRY REQUIREMENTS:

e VET Students: Enrollment in a technical vocational qualification.

e Industry Professionals: Practical experience in electronics, printing,
or manufacturing.

e Teachers/Educators: Pedagogical background with a technical focus.

DELIVERY:

(Online, face-to-face, or
a mix)

The implementation of the PFOE curriculum including its depth,
duration, and facilities varies according to the training provider's profile
and infrastructure available

PEDAGOGICAL

Combination of theory and practice through lectures, practical exercises,

METHODS: group work, self-study, digital tools, study visits, practical
demonstrations, and more.

MANDATORY Depending on the training provider, the delivery methods range from

MATERIALS, theoretical classroom settings to industrial environment. This ensures

RESOURCES: that the training is always aligned with the available infrastructure and
the learner's professional goals.

ASSESSMENT Depending on the training provider, level and goal of the education or

PROCEDURE: training.

CERTIFICATION:

The certificate of the PFOE training. Depending on the training provider
and the scope of the studies, the recognition ranges from individual task-
based certificates to full national degrees.

OPPORTUNITIES AFTER
GRADUATION:

Further studies in electronics and related areas of PFOE, or employment
opportunities within the PFOE sector that align with the acquired
gualifications

The INFINITE project partners utilised the jointly developed Curriculum Framework, adapting and
defining its components to align with their specific national contexts and educational systems. The
country-specific curricula based on this framework are included below as exemplars for informational
purposes only and are not binding on other partners.

4.1. Country-specific application: Latvia

The Latvian application of the framework is designed to provide a strong academic-vocational hybrid.
The curriculum is structured to address the local gap between classroom theory and real-world
company experience by emphasising hands-on proficiency in electronic assembly and diagnostics. By
defining specific modules for cable connections, precision soldering, and electrical measurements, the

*
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Latvian exemplar demonstrates how the unified framework can be operationalised to meet the regional
demand for specialised technical personnel in the electronics industry (Table 3).

Table 3. Latvian Exemplar.

TITLE: Fundamental Technical Skills in the EICT (Electronic and Optical
Equipment, Information and Communication Technologies) Sector

THE GOALS: To develop the students' ability to measure low-voltage electrical
parameters and radio frequencies, create cable connections, attach
plugs, and independently perform soldering tasks related to component
replacement and wire soldering.

OBJECTIVES: To develop students' technical proficiency in electronic assembly and
diagnostics, specifically focusing on cable termination, precision
soldering techniques for component replacement, and the accurate
execution of low-voltage and radio frequency measurements.

BRIEF DESCRIPTION: The "Fundamental Technical Skills in the EICT Sector" learning program
is designed to provide essential knowledge and hands-on experience in
electronic and optical equipment and information and communication
technologies (ICT). Participants will gain foundational skills in the
operation, maintenance, and troubleshooting of electronic and optical
devices, alongside key ICT competencies, including network
management, software, and hardware integration. This program equips
students with the technical proficiency needed to excel in the fast-
evolving EICT sector, preparing them for roles across industries that rely
on advanced technological systems and solutions.

CONTENT: The program includes the following topics:
1. Cables and their connections:
1.1. Wire construction, types, and materials.

1.2. Wire cable categories, their electrical parameters, coaxial
cables, and their main characteristics.

1.3. Optical fibres and cables, their types, and optical cable
constructions.

1.4. Wire connection by screwing them through spacers,
screwdrivers, and their types.

1.5. Wire connection by soldering, different types of soldering
irons.

1.6. Wire connection by crimping.
2. Plug types, their main technical parameters:
2.1. RJ-11, RJ-12, RJ-45 plug assembly and the tools used.
2.2. BNC plug assembly and the tools used.
2.3. Non-insulated/insulated wire terminals.
3. Soldering work:
3.1. Electronic components, their types.
3.2. Cleaning the connection points before soldering.
3.3. Solder composition and types.
3.4. Disassembly of electronic components.
4. Measurement of electrical quantities:

4.1. Measurement of electrical quantities using an analog tester
and a digital multimeter.

:"',' Co-funded by
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4.2. Analog and digital oscilloscopes.

LEARNING OUTCOME:

1. Can: create cable connections.
Knows: cable types, their main parameters, connection
technologies, necessary materials, equipment, and tools, and
safe working methods for creating cable connections.
Understands: the importance of a high-quality cable connection
for proper equipment functioning.

2. Can: assemble connectors.

Knows: connector types, their main parameters, connection
technologies, necessary materials, equipment, and tools for
connector attachment.

Understands: the importance of quality connector attachment in
ensuring the proper functioning of equipment.

3. Can: independently perform soldering work
component replacement and wire soldering.

related to

Knows: types of soldering, technology, uses of soldering iron,
solder, and flux, and safe soldering techniques.
Understands: the impact of quality soldering on connection
strength and the risk factors associated with soldering work.
4. Can: perform low-voltage electrical measurements.
Knows: measuring instruments, the principles of operation of
measuring instruments, and measurement methods.
Understands: the importance of electrical and radio frequency
measurements in detecting manufacturing and assembly errors.
5. Can: work effectively in teams to manage innovation processes
and lead organizational change.
Knows: team dynamics, leadership principles in a professional
environment, and methods for managing the human side of
digital transition.
Understands: the importance of stakeholder buy-in and clear
communication in ensuring the success of social or technological
innovations.

OVERALL TIMING:
(hours/minutes/credit
points)

126 academic hours

ENTRY REQUIREMENTS:

Basic education obtained

DELIVERY:

(Online, face-to-face, or
a mix)

Face-to-face

PEDAGOGICAL

Group work, Pair work, Individual work, Study trip, Discussion,

METHODS: Independent work, Presentation, Use of information technology, Test
work, Text work, Situation analysis, Practical work.

MANDATORY Material required for implementing the electronics technician

MATERIALS, program:

RESOURCES:

Technological equipment and tools

1. Line tracer supporting the development of a flowchart algorithm
2 per group

*
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2. Perforation and binding machine/machine with plastic spirals 1
per group

3. Whiteboard (preferably interactive) 1 per group

4. Microcontroller set 1 per student\RJ11, RJ12 and RJ45 plug pliers
3 per group

5. Coaxial cable end cleaning knife for BNC plug assembly 3 per
group

6. BNC plug crimping pliers 3 per group

7. Special tool for crimping wires LSA modules 3 per group

8. Wire crimping pliers 3 per group

9. Wire winding tool 3 per group

10. Wire stripping tool 1 per student

11. Utility knife 1 per student

12. Crimping pliers for insulating wire ends 3 per group

13. Crimping pliers for contact terminals 3 per group

14. Infrared soldering station 1 per group

15. Hot air soldering station with soldering iron tips of different types
and powers 1 per student

16. Mechanical and vacuum solder extractor 3 per group

17. CNC milling machine for making printed circuit boards 1 per group

18. Microscope with the ability to project an image onto a screen for
inspecting the quality of soldering 1 per group

19. Fiber optic splicing kit 3 per group

20. Set of various screwdrivers (PZ, PH, TORX; flat and hexagonal,
preferably ESD) 1 per student

21. UPS power supply 1 per student

22. Oscilloscope with VGA output or equivalent 1 per group

23. Analog tester 1 per student

24. Digital multimeter 1 per student

25. Dual-channel analog and digital oscilloscope 2 per student

26. Function generator 1 per 2 students

27. Power supply unit with adjustable output voltage and current 1
per student

28. Set of ESD pliers 1 per student
29. Software

Materials, consumables, etc.
30. A4, A2 format paper
31. Stationery
32. Graph paper
33. Examples of working drawings, sketch projects and technical
projects
34. Various types of external data carriers
35. Various capacities, types and nominal resistances with outputs
36. Electronic components
37. Different types of batteries

*
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38. Solar panel

39. Different types of telecommunication cable sections, different
categories (5, 5d, 5e, 6, 7, 8) twisted pair cable sections (with
inscriptions), different fiber optic and coaxial cable sections

40. Cable with plugs

41. Different computer mice

42. M3 and M4 screws with nuts and washers

43. Set of soldering station tips

44. Soldering materials and auxiliary materials (solder, copper
desoldering tape, fluxes, thermal pastes, thermal tapes,
degreasers, etc.)

45. Thermopipes of different diameters

46. Glass textolite and glass textolite breadboard
47. Different types and types of plugs

48. Uninsulated/insulated wires terminals

49. Wire terminals for mounting on printed circuit boards/mounting
boards

50. Contact terminals
51. Cable lugs of various types
52. Various microcircuits

53. Unused computer boards of various types and manufacturers to
learn how to assemble or disassemble different types of
components

54. Wires with various cross-sectional areas

ASSESSMENT
PROCEDURE:

At the end of the module, students take an assessment, which includes:

1. Completing a theoretical knowledge test.

2. Practically assembling/disassembling various assembly elements
with different hand tools or technological equipment.

3. Practically assembling/disassembling various passive and active
electronic components, using hand tools or technological
equipment.

4. Practically calculating and measuring different fragments of
electronic circuits, using various types of measuring instruments.

CERTIFICATION:

Transcript of records; certificate of achievement

OPPORTUNITIES AFTER
GRADUATION:

After the learning program “Basic Skills of Technical Work in the ICT
Sector”, the following learning programs can be studied: “Fundamentals
of Electrical Engineering and Electronics”, “Measurement of Electronic
Quantities”, “Microcontrollers and Digital Technology”, and “Diagnosis
and Repair of Electronic Modules.”

After completing the learning program, the student is able to
independently create cable connections, attach plugs, perform
measurements, and perform soldering/desoldering tasks at a
professional level.

After completing the program, the student can work in companies in the
electronics industry or as a self-employed individual or sole proprietor.

*
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OTHER INFORMATION: | Recommended literature: Fruehling T., Neild B., Oldham, Charlotte
Montanus. The computer education course: Microcomputer
applications. USA: Paradigm Publishing International

4.2. Country-specific application: Finland

Finland's developed curriculum has a modular structure, allowing each student to select the modules
needed to build the required skills and knowledge in printed electronics alongside their vocational
technical qualification studies. The modules can also be used to address skills gaps among employees
working in the printed electronics industry (Table 4).

Table 4. Finland Exemplar.

TITLE: Printed Electronics Specialist (PFOE)

THE GOALS: To provide skilled professionals to meet companies’ needs and to
develop the competence of vocational education staff. To offer
additional training to bridge competence gaps in companies.

OBJECTIVES: To enable learners to work in printed electronics tasks such as
operation, maintenance, design, quality assurance, development, and
supervisory or managerial roles.

BRIEF DESCRIPTION: A modular training programme in printed, flexible, and organic
electronics designed for vocational students, employees seeking
upskilling, and teachers in vocational institutions. The purpose of the
programme is to address the competence gaps identified by companies.
After completing the training, students are capable of working in tasks
related to printed, flexible, and organic electronics.

CONTENT: Basics of printed electronics, manufacturing methods and processes,
materials, tool technology, design, quality assurance, understanding
the requirements of the manufacturing environment, taking
sustainability into account in the process.

Modules for VET:

Principles and definitions of Printed Electronics (PFOE)

Module 0: Introduction to Printed Electronics

e Overview of printed, flexible, and organic electronics

e Emerging technologies, products, and applications

e Materials, equipment, and manufacturing methods

e Occupational and chemical safety basics

e Rapid growth in flexible, wearable, and loT applications

Manufacturing Methods and Technologies

Module 1: Screen printing methods
Module 2: Roll-to-roll methods
Module 3: Dispenser methods

e Module 4: Inkjet printing methods

Occupational and Chemical Safety
e Chemical handling and safety protocols
e Functional inks: conductive, semiconductive, and dielectric
e Substrates: properties and impact of plastics, paper, and textiles

Common Manufacturing Methods
Components and Applications
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e Commonly used components
e Applications in smart packaging, wearables, flexible displays,
and loT

Design and Structure

e Architectural design for flexible and hybrid electronics

e Design comparison: Printed electronics vs. traditional PCBs
Practical Work and Testing

e Hands-on laboratory activities and project-based learning

e Testing, maintenance, and cleanroom procedures

e Production scaling: Mass production and customization

LEARNING OUTCOME:

Basic Level (VET / Technician Competence)
After completing the course, students at the basic level will be able to:

e Work safely in a printed electronics manufacturing environment
and handle materials in accordance with chemical safety
requirements.

e Operate and perform basic tasks with common printing
techniques (e.g., screen, inkjet, flexographic, gravure).

e Understand the fundamentals of printed electronics, including
key materials, processes, and technologies.

e Recognise the compatibility and suitability of different materials
for various printing methods.

e Compare major printing methods, understand their advantages
and limitations, and select appropriate techniques for simple
applications.

e Produce basic printed electronic structures using selected
printing technologies.

Expert Level (Academic / Industry Professional Competence)
In addition to the basic-level skills, expert-level students will be able to:

e Design simple printed electronic components and systems using
appropriate materials, processes, and printing techniques.

e Make informed material and process selections to achieve high-
quality and reliable results.

e Apply quality assurance, measurement methods, and process
control relevant to printed electronics manufacturing.

e Evaluate commercially available printed electronics solutions,
identify challenges in method and material selection, and judge
the suitability of different techniques for specific products.

e Understand how printed electronics differ from traditional
electronics and assess when printed technologies can replace or
complement conventional methods.

e Analyse sector-specific applications and emerging opportunities
in printed electronics and continue studying advanced topics
independently.

OVERALL TIMING:
(hours/minutes/credit
points)

Module 0: approx. 25 hours
Module 1: approx. 20 hours
Module 2: approx. 20 hours
Module 3: approx. 20 hours
Module 4: approx. 20 hours

*
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Target groups include VET students and teachers, higher education
students, company employees, and specialists. For EQF 4 VET students,
the course duration differs from that designed for company personnel.
The duration is determined by the target group and EQF level.

ENTRY REQUIREMENTS:

Training is offered to entry-level technology students as part of a
vocational qualification in the field of technology. At expert level,
training is provided for company employees seeking additional
competence in new technologies.

DELIVERY:

(Online, face-to-face, or
a mix)

Online, face-to-face, or hybrid delivery. Includes hands-on training and
literature-based learning.

PEDAGOGICAL

A combination of lectures, practical exercises, discussions, group work,

METHODS: and self-learning to ensure mastery of both theoretical concepts and
hands-on skills.

MANDATORY Digivoimala, PrintoCent pilot factory, OSAO teaching environments

MATERIALS, (printing equipment), Moodle and Pinja learning platforms.

RESOURCES:

ASSESSMENT Assessed practical assignments and tasks completed in the learning

PROCEDURE: environment.

CERTIFICATION:

Students receive a certificate or competence badge to demonstrate
their acquired skills to employers or support further study applications.

OPPORTUNITIES AFTER
GRADUATION:

Further studies or employment in roles equivalent to vocational
qualifications—such as operator, technician, or specialist in extended
tasks related to printed electronics (PFOE specialist).

OTHER INFORMATION:

4.3. Country-specific application: Spain

Spain’s curriculum is organised into specialised modules to provide teachers and industry employees
with targeted upskilling. This implementation showcases the framework's flexibility by adapting core
components to comply with Spanish industrial trends, utilising face-to-face laboratory training to bridge
the gap between theoretical design and practical graphic reproduction.

Table 5. Spain Exemplar.

TITLE:
THE GOALS:

Introduction to Functional Printing

To provide participants with the necessary knowledge and skills to
understand, design, and apply functional printing technologies in both
academic and industrial settings

OBJECTIVES: e Train teachers and professionals in functional printing technologies.

e Develop competencies for designing and manufacturing printed
electronics.

e Explore hybridization techniques and digital manufacturing
processes.

e Familiarize participants with industry trends and real-world
applications.
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BRIEF DESCRIPTION: This course is part of the INFINITE project and aims to introduce
participants to functional printing technologies. It covers design
principles, hybridization, and digital manufacturing techniques, focusing
on real-world applications. The course combines theoretical knowledge
with hands-on practice, providing learners with practical experience in
functional printing processes.

CONTENT: Module 1: Generation of Files for Functional Printing (5 hours)

e PCB Design: Standards, Tools, and Best Practices.

e PCB manufacturing: lithography, acid etching, drilling, and via
techniques.

e Component assembly: SMT and through-hole technologies.

e Adaptation of files to functional printing processes: screens, clichés,
and engraved rollers.

Module 2: Hybridization of Printed Circuits Manufactured by

Printing (5 hours)

e Introduction to hybrid circuits and their potential in printed
electronics.

e Surface mounting (SMT): processes, standards, and equipment.

e Application of conductive adhesives and low-temperature assembly
techniques.

o |dentification and solution of mechanical defects in flexible circuits.

e |[ternative hybridization technologies: crimping on flexible supports.

Module 3: Digital Manufacturing of Printed Circuit Boards (5 hours)
e Introduction to digital inkjet printing: fundamentals and types of
printheads.

Drop-by-drop image formation and interaction with the substrate.
Print modes: large format (scanning) vs. single pass.

Applications of inkjet technology in functional printing.

e Advanced materials: organic and inorganic semiconductors.

LEARNING OUTCOME: Modulel:
e Understand the processes of converting electronic designs into
functional print files.
e Become familiar with PCB design standards and tools.
e Learn the conversion of design files to graphic reproduction tools.
Module 2:
e Understand the importance of hybridization of printed circuits with
conventional electronic components.
e Learn appropriate procedures and materials for the integration of
components into flexible and rigid substrates.
¢ |dentify mechanical defects and solutions to improve the durability
of flexible circuits.
Module 3:
e Understand how digital inkjet printing works for printed circuit
manufacturing.
e Explore the "computer-to-print" paradigm in printed electronics.
e Know advanced materials for the manufacture of printed electronic
circuits.

*
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OVERALL TIMING:
(hours/minutes/credit
points)

15 Hours

ENTRY REQUIREMENTS:

Basic knowledge of electronics or graphic design is recommended but
not mandatory.

DELIVERY:

(Online, face-to-face, or
a mix)

The course will be delivered in a face-to-face format.

PEDAGOGICAL Module 1:
METHODS: e Using design software (KiCad, Eagle, or Altium) to demonstrate
workflow.
e Practical file conversion exercises for different functional printing
systems.
e Guided discussions on challenges and limitations in printed circuit
manufacturing.
Module 2:
e Practical demonstrations with low-temperature soldering and
conductive adhesives.
e Analysis of case studies of hybrid flexible circuits.
e Visual inspection exercises and defect correction in flexible circuits.
Module 3:
e Demonstration with inkjet printers adapted for functional printing.
e Analysis of ink-substrate interactions.
e Experimentation with advanced materials and discussion of their
applicability.
MANDATORY e Access to PCB design software (KiCad, Eagle, Altium, etc.).
MATERIALS, e Functional printing equipment (screen printing, inkjet printing,
RESOURCES: hybridization tools).
e Laboratory facilities for practical exercises.
ASSESSMENT e Formative evaluation: Short questionnaires at the end of each
PROCEDURE: module.

Reflective discussion: Analysis of challenges and opportunities in the
functional printing sector.

CERTIFICATION:

Participants will receive a certificate of completion upon successful
completion of the course.

OPPORTUNITIES AFTER

Application of knowledge in the electronics and printing industries.

GRADUATION: ¢ Integration into research and development (R&D) projects in
functional printing.
e Employment opportunities in sectors such as printed electronics,
flexible devices, and smart packaging.
OTHER INFORMATION: | The course is held in Spanish to teachers and industry employees
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5. Degree of Progress

This document represents the final version, coordinated and agreed upon by the project partners.
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