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1 Executive Summary 
 

WP3 builds upon the results of WP2 and is instrumental for the implementation of WP4 
(Implementation of the ECoVEM Curriculum). As such, WP3 is an “operational cornerstone” of the 
ECoVEM project. WP3 is part of the developments inside the Working Group 2, (WG2), VET Content 
Development and Instructional Design. 

Work package 3 is one of the pillars of the ECoVEM project, where all partners are involved at some 
point, be it in content development, dissemination, exploitation or between associated partners, 
including the role of Industry relations, collaborations, and synergy. This work package is broken 
down into five tasks and four main results, the progress of which during the second project year is 
described in this document. 

This document presents the intermediate results on the implementation of work package 3.  

The competence matrix with the learning outcomes defined was delivered with the first project year 
report. 

Guidelines for innovative learning for instructional design of courses were developed and are 
delivered five months before the deadline. Teachers’ training will be organised by the responsible 
for the tasks P17 CPC. 

The datasheets of 28 courses are developed until now and at least four other courses are to be 
developed.  

The e-learning courses will be delivered from the servers of the developers with a common entry 
point to the ECoVEM curriculum. The shell/the entry point design has been done already by SCAS 
and it is described in the last chapter. 
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2 Introduction 
 

The objective of WP3 is to develop innovative VET curricula for EQF 3 to 8 for the labour market 
relevant skills, defined in WP2 in collaboration with companies, polytechnics, and social partners. 
Work group 2, lead by P16 UNED, ensured that the dates for the correct development of the project 
were set, highlighting the tasks, the results, and the partners in charge of each of them. 

 

2.1 Background Information 

WP3 builds upon the results of WP2 and is instrumental for the implementation of WP4 
(Implementation of the ECoVEM Curriculum). As such, WP3 is an “operational cornerstone” of the 
ECoVEM project. WP3 is part of the developments inside the Working Group 2, (WG2), VET Content 
Development and Instructional Design.  

 

2.2 Tasks in WP3 

T3.1 Learning outcomes definition (Jun’21-Oct’21) 

Responsible for T3.1: P14 National Association of Vocational Training Centres (ANCCP) – Partner 
number Nº 14 

Competence matrix developed under the guidance of P1 Technical University of Sofia and revised 
by P14 ANCCP. 

 

T3.2 Course content design (Nov’21-Mar’23) 

Responsible for T3.2: The Spanish Confederation of Small and Medium-Size Enterprises (CEPYME) – 
Partner number Nº 15  

Task led by the WP leader P16 UNED because of temporary lack of staff at P15. 

 

T3.3 Instructional design for innovative learning methodologies (Nov’21-Mar’23) 

Responsible for T3.3: T3.3 Instructional design for innovative learning methodologies – Partner 
Number Nº 21 ROMIT. 

Task performed by P21 ROMIT and deliverable submitted before the deadline and revised by P1 TUS 
and P16 UNED.  

 

T3.4 Development of learning materials (Nov’21-Mar’23) 

Responsible for T3.4: Student Computer Art Society (SCAS) – Partner Number Nº 3 

Task led by SCAS and UNED. The courses shell developed by SCAS. 

 

T3.5 Teachers’ training (Nov’21-Mar’23) 

Responsible for this task: Cyprus Productivity Centre (CPC) – Partner Number Nº 17 

A new WG6 created for teachers’ needs and training, lead by P9 IAL as initiators of the Europe wide 
survey on VET teachers problems and needs. One training on innovative instructional design 
performed by P21 ROMIT.  
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2.3 Results in WP3 

 

R3.1 Competence matrix for ECoVEM courses (Oct’21). Delivered with the first year report.  

R3.2 Guidelines for innovative learner-centered VET (Mar’23). Delivered with second year report. 

R3.3 ECoVEM curricula (Mar’23). Interim results presented in this document 

R3.4 Teacher training seminars (Mar’23) 

 

 

2.4 WG2 meetings during the second project year 

 

WG2 6th meeting, 21st January 2022 

WG2 7th meeting, 18th February 2022 

WG2 8th meeting, 20th May 2022 

WG2 9th meeting, 15th July 2022 

 

 

2.5 Involved partners 

 

All VET providing partners are involved at some point, be it in content development, dissemination, 
exploitation or between associated partners. Until now, the Industry representatives in the project 
have not participated actively in the course development except P21 ROMIT and P4 MASHO. They 
are expected to provide real cases form the practice, video materials, projects to the course 
developers until M29.  

Concretely the tasks were led as follows: 

 task 3.1 “Learning outcomes definition” was led by P1 TUS and revised by P14 ANCCP and 
P10 COMET; 

 task 3.2 “Course content design” was led by P16 UNED as a WP3 leader. CEPYME is expected 
to finalise it thanks to their new staff; 

 task 3.3 “Instructional design for innovative learning methodologies” was performed by the 
responsible partner P21 ROMIT; 

 task 3.4 “Development of learning materials” was led by P16 UNED as a WP3 leader. P3 SCAS 
designed the ECoVEM the shell (webpage) for the courses;  

 task 3.5 “Teachers’ training” was led by P9 IAL mostly in its part for creating a survey and 
analysing VET teacher’s needs. One training seminar was organised by P21 ROMIT. 
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3 Task 3.1 Learning Outcomes Definition 
            

To carry out Task 3.1 / Result 3.1, TUS divided the work into the following four points: 

 List of courses for qualification profiles 
 Proposal of competence matrix template for the qualification profiles selected 
 Contribution of the matrix 
 Final matrix proposal 

 

Competence matrix with statements of what a learner knows, understands and is able to do on 
completion of a learning process in each course. The learning outcomes were defined in terms of 
knowledge, skills and responsibility & autonomy according to the ECVET recommendations and with 
respect to the concepts and principles shared with the European qualifications’ framework, Europass 
and the European quality assurance reference framework for VET. 

 

Learning outcomes described in this competence matrix, are the statements of what a 
microelectronics learner is expected to know, be able to do and understand at the end of their 
learning sequence after the ECOVEM courses, and they play an important role in our efforts to 
improve the quality and relevance of microelectronics education and training in Europe.  

 

Competence matrix is a basis for ECOVEM courses design by teachers, tutors or assessors and the 
learning outcomes defined clarify to the trainees what they can expect from the training. The 
increased transparency offered by competence matrix also provides an important reference point 
for policymakers, making it easier to analyze the match between microelectronics industry needs 
detected by the project and the programs and qualifications offered within education and training. 

 

Learning outcomes, however, can be written in many ways and it is not a given that they will add 
value as expected. Is for this that to develop this competences matrix, we followed the guidelines 
from the CEDEFOP European handbook: Defining, writing and applying learning outcomes, 
https://www.cedefop.europa.eu/en/publications/4156. The handbook was written for individuals and 
institutions actively involved in defining and writing learning outcomes in education and training in 
general, and in vocational training in particular. Also, because this handbook as a reference point 
for cooperation and creation of a network that in microelectronics VET could play a key role in taking 
learning outcomes forward as a language bridging education and training and the world of work. 

The Result T3.1 Competence Matrix was submitted as a deliverable for the first project year. Later 
it was reviewed by ANCCP and COMET.  

https://www.cedefop.europa.eu/en/publications/4156
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4 Task 3.2 Course Content Design 
 

To carry out Task 3.2 during the online and transnational meetings the different contents of the 
courses were presented based on the results obtained in WP2 and R3.1 (Competence matrix). The 
typology of these courses may be: 

• iVET: full-semester high school courses.  

• Full academic courses for tertiary education 

• cVET for teacher training, for upskilling and re-skilling people  

 

This task is led by UNED as a WP leader. CEPYME as task responsible expecting to provide the first 
draft of the Guidelines for innovative learner-centred VET. The due date for this report is month 29.  

 

5 Task 3.3 / Result 3.2 Guidelines for Innovative 
Learner-centered VET 

 

First version of the document for the Task 3.3 / Result 3.2, was uploaded from ROMIT and referenced 
as:  

ECOVEM T3.3_ Instructional design for innovative learning methodologies 

uploaded in the ECoVEM platform on 30th March 2022, and first review of this document was 
uploaded as 

ECOVEM T3.3_Instructional design for innovative learning methodologies_Rev02  

on 1st May 2022. 

 

This document attempts to systematize all the innovative educational technologies that can be used 
in the ECoVEM project in creating the courses and training the students in the framework of VET in 
Microelectronics and it’s applications. Innovative methods of teaching are methods of teaching that 
involve new ways of interaction between “teacher-student”, “student-teacher”, a certain innovation 
in practical activity in the process of mastering educational material. Here are the key methodologies 
identified as suitable for VET in Microelectronics: 

• Project-based Learning – with this educational approach students solve a real-world problem. 
It involves creative thinking, problem solving, and interaction between students and their peers. It 
trains team building skills, decision making, cooperative group work, problem solving, and team 
management. Students build their own knowledge in the context of their own experience and it can 
generate permanent knowledge and organize projects to learning. 

• Simulation-based Training in Microelectronics – this is an educational approach that is used 
to “replace or amplify real experience with guided experiences”. In microelectronics it provides an 
opportunity for better study of complex interdisciplinary matter from physics, chemistry, electrical 
engineering, electronics. 

• Active Learning - Students are active learners rather than passive recipients of information 
as doing hands-on experiments and activities, etc.  

• Blended Learning - In-person and online elements work together to create a richer learning 
experience and do not simply duplicate course content in varying formats; 
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• Performance-centered approach and Electronic Performance Support Systems (EPSS) – 
Performance-centered approach in learning and training is a new innovative methodology in 
education exploring the concept of learning while doing a practical task. 

An Electronic Performance Support System (EPSS) is a special kind of software program for the 
training of individuals. It helps the user of the program to complete a certain task in a guided 
manner. This system is widely used in many places due to its potential to increase the productivity 
of the trainees. These programs are very cost effective and simple to use and are thus used by 
people all over the world for learning a specific job skill. The use of EPSS can be considered the 
future of training systems. This system can easily replace an organization's traditional training 
system because it is much less costly and much more intuitive and learner friendly. This system 
allows a trainee to easily perform a given task in a short time, while learning a lot about the actual 
system in the process of working. 

• Remote and Virtual Laboratories – Laboratory experimentation plays an essential role in 
engineering and scientific education.  

Virtual and remote labs reduce the costs associated with conventional hands-on labs due to their 
required equipment, space, and maintenance staff. Furthermore, they provide additional benefits 
such as supporting distance learning, improving lab accessibility to handicapped people, and 
increasing safety for dangerous experimentation.  

• Microlearning deals with relatively small learning units and short-term learning activities.  

All microlearning-based training shares one key characteristic: brevity. This could either be small 
learning units or short-term learning activities. 

Microtraining delivers short bursts of content for learners to study at their convenience. Content can 
take many forms, from text to interactive multimedia, but should always be short. 

• Open Courseware (OCW) and Open Educational Resources (OER) are two closely related 
educational technologies. Both provide open access to learning materials for students and instructors 
via the Internet. 

• Massive Open Online Courses (MOOCs) are free online courses available for anyone to enroll. 
MOOCs provide an affordable and flexible way to learn new skills, advance your career and deliver 
quality educational experiences at scale. 

 

ROMIT developed the document “Instructional Design for Innovative Learning Methodologies” and 
it is deliverable for T3.3 for the second project year. 

 

6 Task 3.4 Development of Learning Materials 
 

The course development is led by the WP3 leader UNED. 

SCAS as leader of the Task 3.4 / Result 3.3 delivered a first version as recommendations on 

ECoVEM T3.4 SCAS Courses structure and shell structure 2022 02 

uploaded in the ECoVEM platform on 25th February 2022 and first Design plan/Documentation was 
uploaded as 

ECoVEM T3.4 SCAS Courses structure and shell structure 2022 11 

on 1st November 2022. 
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As the partner VET centers use different e-learning platforms, ECoVEM consortium agreed to 
organise the e-learning courses in a common entry point also called “Shell”. The courses themselves 
will be maintained on the local servers of the partners. The Shell helps to list all the available courses 
of ECoVEM and present them to the user/student in an accessible and attractive way.  

 

To do that the Shell incorporates a categorizing system, a filtering system, and a text search system. 
Each course has its own page with a picture, detailed information and a link button to the course 
itself. As of right now the work done is:  

• Securing of domain name and the corresponding obligatory certificates; 

• Adjusting and hosting of the Common entry point/Shell on SCAS own servers; 

• Web and graphic design; 

• Adjusting of core functionalities such as categorizing system, a filtering system, and a text 
search system; 

• Uploading of some of the courses. 

 

7 Task 3.5 Teachers’ Training 
 

According to the Task 3.5 / Result 3.4 deliverable, being CPC leading, part of the work is the 
organization of the teachers’ training for the innovative learner-centered approaches, for 
development of e-learning courses, and for the use of e-learning system. The deliverable is due in 
M29. 

 

The documentation is expected to provide guidance on how to deliver the training, teaching 
methods, use of specific training tools following the information developed in T3.3 as well as 
guidelines on the use of online educational resources supporting the delivery and facilitation of the 
training programme and courses and ensure the replication and multiplication of the main project 
result. 
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8 Intermediate Results on the Implementation of Task 

3.3 ECoVEM Course Repository Status Report 
 

The areas of the courses to be developed as planned are: 

• Design and Fabrication of Printed Circuit Boards 

• Microelectronics Packaging Technologies 

• Integrated Circuits Design  

• System Design 

• Basics of Microelectronics Manufacturing 

• Microelectronics for Greener Economy and Industrial Applications 

• Key Competences and Transversal Skills 

 

The courses under development at the end of the second year of the are: 

 

P01 TUS FPGA Design and Fabrication 

P01 TUS Design of Integrated Circuits with CADENCE 

P01 TUS PCB Design, Assembling and Packaging 

P01 TUS Microelectronics Packaging Technologies 

P01 TUS&P04 MASHO, 
AMG  

Technology Fabrication of Silicon Microsystems with Piezo-resistive 
Feedback 

P01 TUS&Bosh Bulgaria C++ for automotive electronics 

P01 TUS&Bosh Bulgaria  Embedded Systems for Automotive Industry 

P01 TUS&Bosh Bulgaria  Test Engineering for Automotive Electronics 

P01 TUS&MELEXIS CMOS technology process 

P03 SCAS Entrepreneurship and validation of prior learning in electronics 

P03 SCAS Artificial Intelligence and Student Career Development  

P05 JAE Applied Intercultural Communication 

P09 IAL FVG Digital modeling and manufacturing technician (digital maker) 

P09 IAL FVG The Entrepreneurial Mindset for professional success 

P09 IAL FVG Digital modeling and manufacturing technician (digital maker) 
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P12 INES Principle of photovoltaic (PV) cells and the different PV cell technologies 

P12 INES 
Manufacturing standard silicon photovoltaic cells: Theory and 
technological responses 

P12 INES 
Fabrication, characterization and ageing of photovoltaic modules: 
Theory and technological responses (expert) 

P14 ANCCP Circuit Training with Analog Devices  

P14 ANCCP Training in Electronic Circuits with Analog Devices  

P16 UNED Bridge the Gap: Photovoltaic Systems 

P16 UNED Foundations on Microelectronics 

P16 UNED Smart Industry and Circular Economy 

P16 UNED Task-oriented simulation with OrCAD Pspice 

P17 CPC Automotive electronics- Advanced ECU systems  

P17 CPC  Architecture microelectronics of Telematics control units in vehicles   

P17 CPC PVTRIN Training and Certification Scheme for Technicians 

P21 ROMIT Design and fabrication of PCB 

P21 ROMIT Microprocessor systems 

P21 ROMIT Computer modelling and simulation in Analogue electronics 

P21 ROMIT Introduction to Internet of Things (IoT) 

P21 ROMIT LoraWan technology 

 

 

 

During the next five months, three courses on soft skills, e.g. effective communication, project 
management, etc. and a course on space applications of microelectronics should be developed.  The 
development of courses on soft skills are delayed because TU-Berlin  did not have staff for 
development of these courses and the task and the corresponding budget were transferred to 
EXOLAUNCH and a project GA amendment was approved by EACEA. 
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8.1 COURSE “Design of ICs with CADENCE” DATASHEET 

COURSE TITLE Design of ICs with CADENCE 

COURSE PLATFORM  Moodle 

COURSE WEB  http://moodle-tus.ecovem.eu/login/index.php  

ACCESS 
INFORMATION 

 TBD later 

PROVIDER 
INSTITUTION 

 Technical University of Sofia 

PROVIDER 
CONTACT 

name:  Ivelina Ruskova email:  ruskova@tu-sofia.bg 

TEACHERS T1-Ass. Professor Ivelina Ruskova 

TYPE OF COURSE ☐  On-line (stand-alone) 

☒  On-line (tutored) 

☐ Visio 

☐ Work-based training 

☐ On-site training 

☒ Hybrid on-site/on-line 

☐ Other (specify): …………………………………….. 

DATES EXPECTED 
OPENING 

01 October 2022 

DATES 
AVAILABILITY 

☒  365 days accessible 

☐  Other (specify): Support only during the semester October-January 

WORKLOAD 
STUDENT (in hours) 

 180 learning hours 

TYPE OF TRAINING ☒  Initial VET 

☒  Continuous VET 

☐  Work-based training 

EQF LEVELS ☐  EQF 3  ☐  EQF 4 ☐  EQF 5  

☒  EQF 6 ☒  EQF 7 ☒  EQF 8 

LANGUAGES ☒  English 

☒  Others (specify): Bulgarian 

MAIN SUBJECT ☐  Design and manufacture of PCB  

☐  Microelectronics packaging technologies  

☒  Integrated circuits design  

☒  System design  

☐  Fundamentals of microelectronics manufacturing 

☐  Microelectronics for a greener economy 

http://moodle-tus.ecovem.eu/login/index.php
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☐  Key competences and skills 

☐  Other (specify): …………………………………….. 

COURSE 
DESCRIPTION 

 Problems related to the design and investigation of submicron and 
nanoscale MOS integrated circuits are covered by this course. Currently 
there are some nanotechnologies in the means of 14 nm design kits, 
which are available via the EUROPRACTICE organization. The main 
attention is drawn to the theoretical and practical usage of state-of-the-
art industrial CAD systems, e.g. CADENCE, SYNOPSYS and others. The 
designers who use those systems can implement nanoscale elements 
from the relevant standard cell libraries. The specific parameters, related 
to the nanoscale effects are represented in the embedded system 
models of the elements. 

KEYWORDS KW1- integrated circuits 

KW2- CADENCE 

KW3- schematics 

KW4- layout  

KW3- design rule check 

LEARNING 
OBJECTIVES 

LO1- To be able to create schematics of a circuit or system and simulate 
it using HSpice 

LO2- To be able to design layout of a monolithic IC for concrete 
technology  

LO3- To be able to conduct verification of the circuit 

LO4- To be able to work on a team project and to share responsibility of 
the project design 

PREREQUISITES P1- Bachelor degree in electronics or physics 

P2- Engineers in electronics 

P3-Physicists 
P4- Microelectronics technology and design rules, solid state physics, 

computer added design in electronics. 

LEARNING 
OUTCOMES 

Knowledge: K1- Compare the CMOS technologies for nanotransistors as 
FDSOI and Tri-Gate; 

K2-Explain the steps in IC design and the different design 
rules 

Skills: S1- Design the schematics of CMOS integrated circuits end 
perform the simulations; 

S2- Solve the problems with modelling and simulating short 
channel transistor circuits; 

S3- Design the layout of CMOS ICs; 

S3- Perform the extraction of the schematics from the layout and 
verification of the design and analyse the cause for the errors. 

Responsibility 
and 
Autonomy: 

C1- Demonstrate innovation, autonomy, and sustained 
commitment to the development of new modelling and 
design rules through performing a full design of 
nanoscale ICs. 
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MODULES Module1 Title: Introduction  

Description:  The design in the ‘More than Moore’ era: 
The effect ‘digital becomes analogue’ 
(subtreshold, gate leakage – pure digital 
circuits to be simulated with 
consideration of analogue effects), 
voltage headroom shrinks and makes 
analogue and RF design complicated, 
etc. 

Module2 Title:  CAD tools for design of analogue and mixed-
signal integrated circuits (CADENCE). 
Schematics 

Description: Getting Started, Understanding 
Connectivity and Naming Conventions, 
Creating Schematics, Creating a 
Multisheet Schematic, Creating Symbols, 
Automatically Creating Cellviews, Editing 
Objects, Editing Properties, Traversing 
the Design Hierarchy and Creating a 
Design Configuration View, Checking 
Designs, Plotting Designs, Setting 
Schematic Composer Options, 
Customizing the Schematic Composer  

Module3 Title:   CAD tools for design of analogue and mixed-
signal integrated circuits (CADENCE). Simulation 

Description: Spice  

Introduction, Built-In Variables and 
Arrays, Expressions and Functions, 
Commands, Circuit Analysis, 
Components, Command and Model Files, 
Device Models, Subcircuits, Examples, 
Analysis, Node Referencing  

Spectre  

Getting Started with Spectre, SPICE 
Compatibility, Spectre Netlists, 
Parameter Specification and Modeling 
Features, Analyses, Control Statements, 
Specifying Output Options, Running a 
Simulation, Time-Saving Techniques, 
Managing Files, Identifying Problems and 
Troubleshooting, Example Circuits, 
Dynamic Loading  

Verilog XL  

About the Verilog-XL Integration 
Environment, Setting Up the Simulation 
Environment, Working with the Stimulus, 
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Running and Controlling a Interactive 
Simulation, Viewing Simulation Results 
Interactively, Debugging Your Design, 
Running Batch Simulations, Comparing 
Simulation Results, Netlisting  

Module4 CAD tools for design of analogue and mixed-
signal integrated circuits (CADENCE).  Layout  

Envisia Silicon Ensemble  

Introduction, The Basics, Timing-Driven 
Design Flow, Environment Variables, 
Error Messages  

IC Chip Assembly  

Chip Assembly Overview, Preparing, 
Translating, and Checking Data, Setting 
Routing Rules, Analyzing and Preparing 
the Design for Routing, Routing Your 
Design, Design File Syntax Example, 
Questions and Answers, Trouble 
Shooting, Via Naming Conventions  

 

MATERIALS ☐  videos 

☒  Documents (pdf, doc) 

☐  Presentations (ppt) 

☒  Self-assessment activities 

☐  Auto-assessment activities 

☒  Tutored activities 

☒  Lectures (On-site) 

☐  Lectures (On-line) 

☒  Activities based on laboratory practices 

☐  Activities based on software simulations 

☐  Activities based on peer activities 

☐  Infographics 

☐  Podcasts 

☒  HTML courses 

EXTERNAL 
RESOURCES 

☒  Links to webs 

☐  Videos 

☐  Tutorials 

☒  Books/chapters 

☐  Journal articles/conference papers 

☐  Related/complementary modules/courses (links to other ECOVEM 
courses) 
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☐  Other (Add as many lines as needed): …………………………………….. 

ASSESSMENT AND 
EVALUATION 

(Each module 
should have its own 
evaluation as well as 
the whole course) 

Percentage of completion 

☐  Assessment based on completion materials (videos, quizzes, etc.) 

Auto-assessment tasks 

☐  Fixed quizzes 

☐  Adaptive quizzes 

☐  Drag and drop activities 

☐  Video-quizzes 

☒  Virtual simulators 

☒  Verification, rule check software  

Peer assessment tasks 

☐  Assessment based on peer activities 

Self-assessment tasks 

☐  Essay based on topics and providing a document as solution 

☐  Laboratory practices - laboratory work  

☒  Assessment based on software simulation activities 

Teacher assessment tasks 

☐  On-site examination 

☐  On-line examination 

☒  Laboratory practices - laboratory work 

☐  Assessment based on software simulation activities 

☒  Assessment of the project for design of IC 

HOME IMAGE OF 
THE COURSE (jpg or 
png) 

 

 

`  
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INNOVATIVE 
LEARNING 
METHODOLOGIES 

(We included in the 
Project Proposal the 
Performance-
centered approach 
and gender and 
inclusive diversity) 

☐  Performance-centered approach and Electronic Performance Support 
Systems 

☐  Innovation in instructional design 

☒  Project-Based Learning 

☒  Activity Based Learning 

☒  Simulation Based Learning 

☒  Remote and Virtual Laboratories 

☒  Blended Learning 

☐  Microlearning 

☐  Open educational resources (OER)  

INTERNAL 
COMMENTS : 

 

 

 

 
8.2 COURSE “C++ for Automotive Electronics” DATASHEET 

COURSE TITLE C++ for Automotive Electronics 

COURSE PLATFORM  Work-based 

COURSE WEB  https://www.bosch.bg/our-company/bosch-in-bulgaria/ecs/ 

ACCESS 
INFORMATION 

 Hybrid: at TUS and in company training 

PROVIDER 
INSTITUTION 

 TUS and Bosch ECS 

PROVIDER 
CONTACT 

name:  Prof. Slavka Tzanova email: Slavka.tzanova@tu-
sofia.bg 

TEACHERS T1- Prof. Petar Yakimov 

T2 – Experts from Bosch ECS 

TYPE OF COURSE ☐  On-line (stand-alone) 

☐  On-line (tutored) 

☐ Visio 

☒ Work-based training 

☒ On-site training 

☐ Hybrid on-site/on-line 

☐ Other (specify): …………………………………….. 

DATES EXPECTED 
OPENING 

February 2023 
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DATES 
AVAILABILITY 

☐  365 days accessible 

☒  Other (specify): during the Bosh academy (different months of the 

year) 

WORKLOAD 
STUDENT (in hours) 

 80 hours 

TYPE OF TRAINING ☐  Initial VET 

☒  Continuous VET 

☒  Work-based training 

EQF LEVELS ☐  EQF 3  ☐  EQF 4 ☐  EQF 5  

☒  EQF 6 ☒  EQF 7 ☐  EQF 8 

LANGUAGES ☒  English 

☒  Others (specify): Bulgarian  

MAIN SUBJECT ☐  Design and manufacture of PCB  

☐  Microelectronics packaging technologies  

☐  Integrated circuits design  

☒  System design  

☐  Fundamentals of microelectronics manufacturing 

☐  Microelectronics for a greener economy 

☐  Key competences and skills 

☒  Other (specify): Embedded systems 

COURSE 
DESCRIPTION 

This work-based course is teaching embedded C++, C++ advanced 
techniques and their use in Bosch applications for automotive electronics 
programming. 

KEYWORDS K1- Programming in C++ 

K2- Embedded systems programming 

K3- Automotive electronics  

LEARNING 
OBJECTIVES 

The course objectives are to prepare the future staff of Bosch Bulgaria 
for programming the embedded systems in modern C++ advanced 
techniques and their application in Bosch automotive electronics 
programming. 

PREREQUISITES P1- Programming in C 

P2- Electronic circuits design, analysis and simulation 

 

LEARNING 
OUTCOMES 

Knowledge: K1- Operators, commands, and key word in C++ 

K2- Discuss and explain the main functionalities 
programmable with C++ 

K3- Modern C++ Standard Library 

K4- Dynamic memory management 
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Skills: S1- Programming in C++ 

S2- Using the new functionalities and string manipulation  

S3- Programming for controlling concurrency and multithreading 

S4- Programming embedded systems for Bosch automotive 
electronics with C++ advanced techniques 

Responsibility 
and 
Autonomy: 

C1- Team working  

C2- Creativity 

C3 Responsiveness 

 

MODULES Module1 Title:  Theoretical basis of embedded C++ 

Description:  C++ programming overview 

Introduction to modern C++ 

Keywords 

New functionalities 

Modern C++ Standard Library 

String Manipulation 

Concurrency and Multithreading 

Lambda functions 

Dynamic memory management 

Module2 Title: Bosch-specific/Automotive-specific 

Description: C++ advanced techniques and their use 
in Bosch applications 

Module3 Title:  Practical assignments  

Description: Each student has an individual project for 
designing a C++ code for specific 
application in automotive electronics 

MATERIALS ☐  videos 

☐  Documents (pdf, doc) 

☐  Presentations (ppt) 

☐  Self-assessment activities 

☐  Auto-assessment activities 

☒  Tutored activities 

☐  Lectures (On-site) 

☐  Lectures (On-line) 

☒  Activities based on laboratory practices 

☒  Activities based on software simulations 

☐  Activities based on peer activities 

☐  Infographics 

☐  Podcasts 



Annual Report WP3 for second project year 

620101-EPP-1-2020-1-BG-EPPKA3-VET-COVE Page 24 

 

EXTERNAL 
RESOURCES 

☒  Links to webs 

☒  Videos 

☒  Tutorials 

☒  Books/chapters 

☐  Journal articles/conference papers 

☐  Related/complementary modules/courses (links to other ECOVEM 
courses) 

☐  Other (Add as many lines as needed): …………………………………….. 

ASSESSMENT AND 
EVALUATION 

(Each module 
should have its own 
evaluation as well as 
the whole course) 

Percentage of completion 

☐  Assessment based on completion materials (videos, quizzes, etc.) 

Auto-assessment tasks 

☐  Fixed quizzes 

☐  Adaptative quizzes 

☐  Drag and drop activities 

☐  Video-quizzes 

☐  Virtual simulators 

Peer assessment tasks 

☒  Assessment based on peer activities 

Self-assessment tasks 

☐  Essay based on topics and providing a document as solution 

☒  Laboratory practices - laboratory work  

☒  Assessment based on software simulation activities 

Teacher assessment tasks 

☐  On-site examination 

☐  On-line examination 

☒  Laboratory practices - laboratory work 

☒  Assessment based on software simulation activities 

HOME IMAGE OF 
THE COURSE (jpg or 
png) 

The learning materials are company’s IP 

Certificate from Bosch ECS will be provided to the successful students 

This course will not be announced on ECoVEM Learning environment 

INNOVATIVE 
LEARNING 
METHODOLOGIES 

(We included in the 
Project Proposal the 
Performance-

☐  Performance-centered approach and Electronic Performance Support 
Systems 

☐  Innovation in instructional design 

☒  Project-Based Learning 

☒  Activity Based Learning 
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centered approach 
and gender and 
inclusive diversity) 

☒  Simulation Based Learning 

☐  Remote and Virtual Laboratories 

☐  Blended Learning 

☐  Microlearning 

☐  Open educational resources (OER)  

INTERNAL 
COMMENTS : 

The learning materials are company’s IP. 

This course will not be announced on ECoVEM Learning environment 

Certificate from Bosch ECS will be provided to the successful students 

 

8.3 COURSE “CMOS technology process” DATASHEET 

COURSE TITLE CMOS technology process 

COURSE PLATFORM  Work-based 

COURSE WEB  https://www.bosch.bg/our-company/bosch-in-bulgaria/ecs/ 

ACCESS 
INFORMATION 

 Hybrid: at TUS and in company training 

PROVIDER 
INSTITUTION 

 TUS and MELEXIS Bulgaria 

PROVIDER 
CONTACT 

name:  Prof. Slavka Tzanova email: Slavka.tzanova@tu-sofia.bg 

TEACHERS T1- Prof. Slavka Tzanova 

T2 – Experts from MELEXIS 

TYPE OF COURSE ☐  On-line (stand-alone) 

☐  On-line (tutored) 

☐ Visio 

☒ Work-based training 

☒ On-site training 

☐ Hybrid on-site/on-line 

☐ Other (specify): …………………………………….. 

DATES EXPECTED 
OPENING 

February 2023 

DATES 
AVAILABILITY 

☐  365 days accessible 

☒  Other (specify): Work-based training at MELEXIS 40 teaching hours 

(different months of the year) 

WORKLOAD 
STUDENT (in hours) 

 80 hours 

TYPE OF TRAINING ☐  Initial VET 

☒  Continuous VET 

☒  Work-based training 
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EQF LEVELS ☐  EQF 3  ☐  EQF 4 ☐  EQF 5  

☒  EQF 6 ☒  EQF 7 ☐  EQF 8 

LANGUAGES ☒  English 

☒  Others (specify): Bulgarian  

MAIN SUBJECT ☐  Design and manufacture of PCB  

☐  Microelectronics packaging technologies  

☐  Integrated circuits design  

☐  System design  

☒  Fundamentals of microelectronics manufacturing 

☐  Microelectronics for a greener economy 

☐  Key competences and skills 

☐  Other (specify):  

COURSE 
DESCRIPTION 

This work-based course is teaching the basic processes in microelectronics 
technology 

KEYWORDS K1- CMOS technology  

K2- BCMOS technology  

K3- Junction Isolated and DTI technologies 

LEARNING 
OBJECTIVES 

LO1- Photolithography 

LO2- Ion implantation 

LO3- Epitaxy 

LO4- Diffusion 

LO5- Vacuum layer deposition 

LO6- Semiconductors devices work 

PREREQUISITES P1- Semiconductors physics 

P2- Basics of electronics, components and circuits 

P3- Electronic circuits design, analysis and simulation 

LEARNING 
OUTCOMES 

Knowledge: K1- Explain the CMOS fabrication processes  

K2- Explain how semiconductors devices work from physics 
perspective 

K3- Explain the BCMOS fabrication processes 

K4-Discuss  specifics, advantages and disadvantages of 
junction Isolated and DTI technologies 

Skills: S1- Defining the parameters for each technological process 

S2- Design technological sequences for CMOS circuit fabrication 

S3- Design technological sequences for BCMOS circuit fabrication 

S4- Design technological sequences for junction Isolated  

S5- Design technological sequences for DTI technologies 



Annual Report WP3 for second project year 

620101-EPP-1-2020-1-BG-EPPKA3-VET-COVE Page 27 

 

Responsibility 
and 
Autonomy: 

C1- Team working  

C2- Creativity 

C3 Responsiveness 

MODULES Module1 Title:  Theoretical basis of testing 

Description: Process steps of CMOS (and BCMOS) 
technologies. 

Semiconductors physics and how 
semiconductors devices work (from physics 
perspectives). 

Majority and minority carriers - generation 
and recombination + how to collect 
different types of carriers. 

Module2 Title: MELEXIS-specific technological processes 

Description: Junction Isolated and DTI technologies - 
specifics, advantages and disadvantages. 

Module3 Title:  Practical assignments  

Description: Each student has an individual project for 
designing a CMOS circuit fabrication 
sequence 

MATERIALS ☐  videos 

☐  Documents (pdf, doc) 

☐  Presentations (ppt) 

☐  Self-assessment activities 

☐  Auto-assessment activities 

☒  Tutored activities 

☐  Lectures (On-site) 

☐  Lectures (On-line) 

☒  Activities based on laboratory practices 

☐  Activities based on software simulations 

☐  Activities based on peer activities 

☐  Infographics 

☐  Podcasts 

EXTERNAL 
RESOURCES 

☐  Links to webs 

☐  Videos 

☒  Tutorials 

☐  Books/chapters 

☐  Journal articles/conference papers 

☐  Related/complementary modules/courses (links to other ECOVEM 
courses) 
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☐  Other (Add as many lines as needed): …………………………………….. 

ASSESSMENT AND 
EVALUATION 

(Each module 
should have its own 
evaluation as well as 
the whole course) 

Percentage of completion 

☐  Assessment based on completion materials (videos, quizzes, etc.) 

Auto-assessment tasks 

☐  Fixed quizzes 

☐  Adaptative quizzes 

☐  Drag and drop activities 

☐  Video-quizzes 

☐  Virtual simulators 

Peer assessment tasks 

☐  Assessment based on peer activities 

Self-assessment tasks 

☐  Essay based on topics and providing a document as solution 

☒  Laboratory practices - laboratory work  

☐  Assessment based on software simulation activities 

Teacher assessment tasks 

☒  On-site examination 

☐  On-line examination 

☒  Laboratory practices - laboratory work 

☐  Assessment based on software simulation activities 

HOME IMAGE OF 
THE COURSE (jpg or 
png) 

The learning materials are company’s IP. 

This course will not be announced on ECoVEM Learning environment 

INNOVATIVE 
LEARNING 
METHODOLOGIES 

(We included in the 
Project Proposal the 
Performance-
centered approach 
and gender and 
inclusive diversity) 

☐  Performance-centered approach and Electronic Performance Support 
Systems 

☐  Innovation in instructional design 

☒  Project-Based Learning 

☒  Activity Based Learning 

☐  Simulation Based Learning 

☐  Remote and Virtual Laboratories 

☐  Blended Learning 

☐  Microlearning 

☐  Open educational resources (OER)  



Annual Report WP3 for second project year 

620101-EPP-1-2020-1-BG-EPPKA3-VET-COVE Page 29 

 

INTERNAL 
COMMENTS : 

The learning materials are company’s IP. 

This course will not be announced on ECoVEM Learning environment 

 

8.4 COURSE “Embedded Systems for Automotive Industry”DATASHEET 

COURSE TITLE Embedded Systems for Automotive Industry 

COURSE PLATFORM  Work-based 

COURSE WEB  https://www.bosch.bg/our-company/bosch-in-bulgaria/ecs/ 

ACCESS 
INFORMATION 

 Hybrid: at TUS and in company training 

PROVIDER 
INSTITUTION 

 TUS and Bosch ECS 

PROVIDER 
CONTACT 

name:  Prof. Slavka Tzanova email: Slavka.tzanova@tu-sofia.bg 

TEACHERS T1- Prof. Petar Yakimov 

T2 – Experts from Bosch ECS 

TYPE OF COURSE ☐  On-line (stand-alone) 

☐  On-line (tutored) 

☐ Visio 

☒ Work-based training 

☒ On-site training 

☐ Hybrid on-site/on-line 

☐ Other (specify): …………………………………….. 

DATES EXPECTED 
OPENING 

February 2023 

DATES 
AVAILABILITY 

☐  365 days accessible 

☒  Other (specify): during the Bosh academy 40 teaching hours (different 

months of the year) 

WORKLOAD 
STUDENT (in hours) 

 80 hours 

TYPE OF TRAINING ☐  Initial VET 

☒  Continuous VET 

☒  Work-based training 

EQF LEVELS ☐  EQF 3  ☐  EQF 4 ☐  EQF 5  

☒  EQF 6 ☒  EQF 7 ☐  EQF 8 

LANGUAGES ☒  English 

☒  Others (specify): Bulgarian  

MAIN SUBJECT ☐  Design and manufacture of PCB  
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☐  Microelectronics packaging technologies  

☐  Integrated circuits design  

☒  System design  

☐  Fundamentals of microelectronics manufacturing 

☐  Microelectronics for a greener economy 

☐  Key competences and skills 

☒  Other (specify): Embedded systems 

COURSE 
DESCRIPTION 

This work-based course is teaching embedded system design and their 
use in Bosch applications for automotive electronics. 

KEYWORDS K1- Embedded systems  

K2- Automotive electronics 

K3- Embedded C++ 

LEARNING 
OBJECTIVES 

LO1-  Programming in embedded C++ 

LO2- Embedded Context 

LO3- Automotive hardware configuration 

LO4- Design of ADC 

LO5- Design of Timers 

PREREQUISITES P1- Basic knowledge of C++ 

P2- Basics of electronics, components and circuits 

P3- Electronic circuits design, analysis and simulation 

 

LEARNING 
OUTCOMES 

Knowledge: K1- Embedded C++ language  

K2- Discuss and explain the characteristics of embedded 
systems 

K3- Understand automotive hardware configuration 

K4- Explain the principle of timers, ADC and DAC 

Skills: S1- Programming in embedded C++ 

S2- Design timers 

S3- Design ADC and DAC with C++ 

S4- Design embedded systems with direct memory accesse 

S5- Design Bosch automotive embedded electronic systems  

Responsibility 
and 
Autonomy: 

C1- Team working  

C2- Creativity 

C3 Responsiveness 

MODULES Module1 Title:  Theoretical basis  

Description: Embedded Modern C++ Programming 

Embedded Context 
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Hardware configuration 

Timers Overview 

Analog-to-Digital Converter 

Direct Memory Access 

Module2 Title: Bosch-specific/Automotive-specific 

Description: Embedded system design for Bosch 
applications 

Module3 Title:  Practical assignments  

Description: Each student has an individual project for 
designing an embedded system for specific 
application in automotive electronics 

MATERIALS ☐  videos 

☐  Documents (pdf, doc) 

☐  Presentations (ppt) 

☐  Self-assessment activities 

☐  Auto-assessment activities 

☒  Tutored activities 

☐  Lectures (On-site) 

☐  Lectures (On-line) 

☒  Activities based on laboratory practices 

☒  Activities based on software simulations 

☐  Activities based on peer activities 

☐  Infographics 

☐  Podcasts 

EXTERNAL 
RESOURCES 

☒  Links to webs 

☒  Videos 

☒  Tutorials 

☒  Books/chapters 

☐  Journal articles/conference papers 

☐  Related/complementary modules/courses (links to other ECOVEM 
courses) 

☐  Other (Add as many lines as needed): …………………………………….. 

ASSESSMENT AND 
EVALUATION 

(Each module 
should have its own 
evaluation as well as 
the whole course) 

Percentage of completion 

☐  Assessment based on completion materials (videos, quizzes, etc.) 

Auto-assessment tasks 

☐  Fixed quizzes 

☐  Adaptative quizzes 

☐  Drag and drop activities 
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☐  Video-quizzes 

☐  Virtual simulators 

Peer assessment tasks 

☒  Assessment based on peer activities 

Self-assessment tasks 

☐  Essay based on topics and providing a document as solution 

☒  Laboratory practices - laboratory work  

☒  Assessment based on software simulation activities 

Teacher assessment tasks 

☐  On-site examination 

☐  On-line examination 

☒  Laboratory practices - laboratory work 

☒  Assessment based on software simulation activities 

HOME IMAGE OF 
THE COURSE (jpg or 
png) 

The learning materials are company’s IP. 

Certificate from Bosch ECS will be provided to the successful students 

This course will not be announced on ECoVEM Learning environment 

INNOVATIVE 
LEARNING 
METHODOLOGIES 

(We included in the 
Project Proposal the 
Performance-
centered approach 
and gender and 
inclusive diversity) 

☐  Performance-centered approach and Electronic Performance Support 
Systems 

☐  Innovation in instructional design 

☒  Project-Based Learning 

☒  Activity Based Learning 

☒  Simulation Based Learning 

☐  Remote and Virtual Laboratories 

☐  Blended Learning 

☐  Microlearning 

☐  Open educational resources (OER)  

INTERNAL 
COMMENTS : 

The learning materials are company’s IP. 

This course will not be announced on ECoVEM Learning environment 

Certificate from Bosch ECS will be provided to the successful students 

 

 

 

 

8.5 COURSE “FPGA Design and Fabrication” DATASHEET 

COURSE TITLE FPGA Design and Fabrication 
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COURSE PLATFORM  Moodle 

COURSE WEB  http://moodle-tus.ecovem.eu/login/index.php  

ACCESS 
INFORMATION 

TBD later 

PROVIDER 
INSTITUTION 

 TUS 

PROVIDER 
CONTACT 

name:  Assoc. Prof. Svetozar 
Andreev 

email:  svetozar_ka@abv.bg 

TEACHERS T1- Assist. Prof. Ivelina Ruskova 

T2 – Assoc. Prof. Svetozar Andreev 

TYPE OF COURSE ☐  On-line (stand-alone) 

☒  On-line (tutored) 

☐ Visio 

☐ Work-based training 

☒ On-site training 

☒ Hybrid on-site/on-line 

☐ Other (specify): …………………………………….. 

DATES EXPECTED 
OPENING 

October 2022 

DATES 
AVAILABILITY 

☒  365 days accessible 

☒  Other (specify): during the summer semester for the hybrid mode of 

delivery with laboratory practice 

WORKLOAD 
STUDENT (in hours) 

 150 hours 

TYPE OF TRAINING ☒  Initial VET 

☒  Continuous VET 

☐  Work-based training 

EQF LEVELS ☐   EQF 3  ☐   EQF 4 ☒  EQF 5  

☒  EQF 6 ☒  EQF 7 ☐  EQF 8 

LANGUAGES ☒  English 

☒  Others (specify): English, Bulgarian and French for hybrid delivery 

MAIN SUBJECT ☒  Design of FPGA electronic systems  

☐  Microelectronics packaging technologies  

☒  Integrated circuits design  

☒  System design  

☐  Fundamentals of microelectronics manufacturing 

☐  Microelectronics for a greener economy 

☐  Key competences and skills 

http://moodle-tus.ecovem.eu/login/index.php
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☐  Other (specify): …………………………………….. 

COURSE 
DESCRIPTION 

The aim of this course is the students to acquire proficiency with Field 
Programmable Gate Arrays (FPGA) and skills to creating prototypes or 
products for a wide variety of applications. Course covers whole process 
and steps needed to develop, design, simulate and program an FPGA chip. 
The modules, included in the course are introduction in the FPGA systems, 
hardware description languages for FPGA design, FPGA development tools 
flow, configurable embedded processors, use of soft-core and hard-core 
processors, FPGA System engineering, software-hardware integration and 
testing. In course are introduced basic sanity tests which final product 
should be able to pass after is been placed in designed enclosure. 

KEYWORDS K1- FPGA 

K2- HDL (Hardware description languages) 

K3- Digital circuits 

LEARNING 
OBJECTIVES 

LO1-  Main design of digital circuits with an FPGA development board 

LO2- Basic HDL (VHDL or Verilog)programming  

LO3- Schematic Design of digital circuits with an FPGA 

LO4- Software-hardware integration  

LO5- Performance testing. 

PREREQUISITES P1- For operators with EQF3 and 4 no specific background is required  

P2- Digital and analogue electronic circuits, microcontrollers hardware and 
programming, computer aided design in electronics., 

 

LEARNING 
OUTCOMES 

Knowledge: K1- Obtain an understanding of FPGA architectures and a 
design flow 

K2- Verilog and VHDL design for FPGA and CPLD 
architectures 

 

Skills: S1- Modify HDL code 

S2 - Perform FPGA synthesis and place and route 

S3 - Perform FPGA timing analysis (STA) 

S4 - Download an FPGA image to hardware 

S5 - Debug an FPGA design in hardware 

S6 - Create FPGA projects. 

Responsibility 
and 
Autonomy: 

C1- Easy use of internet resource and collaborative 
working tools  

C2- Creativity 

 

MODULES Module1 Title:  Introduction to FPGA 

Description: This module is introduction to FPGA and 
how this technology was developed 
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Module2 Title: Hardware Description Languages for FPGA 
Design 

Description: The module teaches the Hardware 
description languages VHDL and Verilog 
and the basics in the behaviour description 
of digital circuits. 

Module3 Title:  FPGA development tools flow: specify, 
synthesize, simulate, compile, program and 
debug 

Description: The module trains how to perform the 
sequential steps, needed for the 
programming of an FPGA board, using a 
CAD system. The practical work 
represents a small FPGA project. 

Module4 Title:  Configurable embedded processors and 
embedded software 

Description:  This module teaches FPGA architectures 
and the motivation for building soft 
processors on FPGAs, as well as their 
configuration depending on custom needs. 

Module5 

 

 

Title: Use of soft-core and hard-core processors 

Description : This module presents a comparative 
debate between the use of soft-core 
processors, implemented in FPGAs and 
hard-core standard processors. 
Performance, accessibility, price, reliability 
to the education are presented. 

Module6 Title: FPGA System engineering, software-hardware 
integration and testing 

 Description: The module trains in details all steps in 
FPGA design, programming and testing. 

Module7 Title: IP development and incorporating 3rd-party IP 

 Description: The module outlines some of best 
practices of the common challenges in 
integrating and using 3rd Party IPs in 
today’s FPGA design. 

MATERIALS ☒  videos 

☒  Documents (pdf, doc) 

☒  Presentations (ppt) 

☐  Self-assessment activities 

☐  Auto-assessment activities 

☒  Tutored activities 

☒  Lectures (On-site) 
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☒  Lectures (On-line) 

☒  Activities based on laboratory practices 

☒  Activities based on software simulations 

☐  Activities based on peer activities 

☐  Infographics 

☐  Podcasts 

EXTERNAL 
RESOURCES 

☒  Links to webs 

☒  Videos 

☒  Tutorials 

☒  Books/chapters 

☒  Journal articles/conference papers 

☒  Related/complementary modules/courses (links to other ECOVEM 
courses) 

☐  Other (Add as many lines as needed): …………………………………….. 

ASSESSMENT AND 
EVALUATION 

(Each module 
should have its own 
evaluation as well as 
the whole course) 

Percentage of completion 

☐  Assessment based on completion materials (videos, quizzes, etc.) 

Auto-assessment tasks 

☒  Fixed quizzes 

☐  Adaptive quizzes 

☐  Drag and drop activities 

☐  Video-quizzes 

☐  Virtual simulators 

Peer assessment tasks 

☐  Assessment based on peer activities 

Self-assessment tasks 

☐  Essay based on topics and providing a document as solution 

☒  Laboratory practices - laboratory work  

☒  Assessment based on software simulation activities 

Teacher assessment tasks 

☐  On-site examination 

☒  On-line examination 

☒  Laboratory practices - laboratory work 

☐  Assessment based on software simulation activities 

☒  Project 
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HOME IMAGE OF 
THE COURSE (jpg or 
png) 

 

INNOVATIVE 
LEARNING 
METHODOLOGIES 

(We included in the 
Project Proposal the 
Performance-
centered approach 
and gender and 
inclusive diversity) 

☒  Performance-centered approach and Electronic Performance Support 
Systems 

☐  Innovation in instructional design 

☒  Project-Based Learning 

☒  Activity Based Learning 

☒  Simulation Based Learning 

☐  Remote and Virtual Laboratories 

☐  Blended Learning 

☒  Microlearning 

☐  Open educational resources (OER)  

INTERNAL 
COMMENTS : 

The learning materials will be in modules. The basics are for lower EQF 
levels for operators performing the manual assembling and technical 
assistance in automated packaging. 

The more sophisticated training is for EQF levels 5 and 6. 

For all levels laboratory practice is planned. The use of on-line course 
modules is for on-the-job training where the practical training is organized 
by the company. 

 

8.6 COURSE “Fabrication of Silicon Microsystems with Piezo-resistive 

Feedback” DATASHEET 

COURSE TITLE Fabrication of Silicon Microsystems with Piezo-resistive Feedback 

COURSE PLATFORM Moodle 

COURSE WEB  http://moodle-tus.ecovem.eu/login/index.php  

ACCESS INFORMATION TBD later 

PROVIDER INSTITUTION  TUS and AMG Technology 

PROVIDER CONTACT name:  Prof. Slavka 
Tzanova 

email:  Slavka.tzanova@tu-sofia.bg 

http://moodle-tus.ecovem.eu/login/index.php
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TEACHERS T1- Vladimir Stavrov 

 

TYPE OF COURSE ☒  On-line (stand-alone) 

☐  On-line (tutored) 

☐ Visio 

☐ Work-based training 

☒ On-site training 

☐ Hybrid on-site/on-line 

☐ Other (specify): On-site practical training at AMG Technology 

DATES EXPECTED OPENING October 2023 

DATES AVAILABILITY ☒  365 days accessible 

☒  Other (specify): work-based training in the company on days 

defined by AMG Technology 

WORKLOAD STUDENT (in 
hours) 

 120 hours 

TYPE OF TRAINING ☒  Initial VET 

☒  Continuous VET 

☒  Work-based training 

EQF LEVELS ☐   EQF 3  ☐   EQF 4 ☒  EQF 5  

☒  EQF 6 ☒  EQF 7 ☐  EQF 8 

LANGUAGES ☒  English 

☒  Others (specify): Bulgarian  

MAIN SUBJECT ☒  Design of FPGA electronic systems  

☐  Microelectronics packaging technologies  

☒  Integrated circuits design  

☒  System design  

☐  Fundamentals of microelectronics manufacturing 

☐  Microelectronics for a greener economy 

☐  Key competences and skills 

☐  Other (specify): …………………………………….. 

COURSE DESCRIPTION Microsystems deal with the miniature mechanical mechanisms 
with embedded electronic elements fabricated by technologies 
similar to microelectronics. The synergy between fabrication 
technology and design will be demonstrated on various devices 
with piezo-resistive feedback.  Based on device specifications this 
course addresses the whole development cycle, incl. selection of 
materials and exploitable technology, as well as the design of 
different functional elements.  The impact of different process 
steps and design parameters on microsystems' performance is 
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illustrated, emphasising the options for technology or layout 
modifications. Examples of specific applications of cantilevers and 
in-plane moveable flexure mechanisms are in-depth analysed. 

KEYWORDS K1- Microsystems 

K2- Piezoelectric effect 

K3- Sensors and actuators 

LEARNING OBJECTIVES LO1-  Technological processes for microsystem fabrication 

LO2- Piezo-electric effect and its application in sensors and 
actuators  

LO3- Materials for microelectronics convenient for microsystems 
with piezoelectric devices 

LO4- Microsystems’ design rules 

LO5- Microsystems fabrication processes 

LO6- Measurement and tests of microsystems 

PREREQUISITES Microsystems’ related fundamentals of:  

P1- Material science 

P2- Microelectronics technologies  

P3- Methods for control and analyses of fabrication processes 

P4- Basic knowledge for compliant mechanisms 

LEARNING OUTCOMES Knowled
ge: 

K1- Explain theory, facts, and principles of 
embodiment of application specific microsystems with 
piezo-resistive feedback 

K2- Analyse synergy between electronic and 
mechanical properties of materials 

K3- Define microsystems’ design rules 

K4- Discuss the differences between microelectronics 
and  microsystems  

Skills: S1- Transduce the targeted specification of the 
microsystem into a relevant selection of base material 

S2- Prototype the microsystems’ layout in application 
specific technology 

S3- Measure the microsystem and analyse the results 

S4- Propose solutions for improvement of device 
performance 

Responsibi
lity and 
Autonomy
: 

C1- Collaborative work  

C2- Creativity 

 

MODULES Module1 Title
: 

 Introduction to piezo-resistive feedback  
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Descripti
on: 

Why microsystems with piezoresistive 
feedback? Motivation, definitions, 
challenges and perspectives; definition of 
the specific area of the course 

 Principle of operation of different silicon 
microsystems – detection of  flexure 
bending; explanation of the examination 
method 

Module2 Title: Fabrication of microsystems 

Descripti
on: 

Review of materials for silicon 
microsystems: Why still silicon is the raw 
material? Short review of the materials 
used in fabrication of silicon 
microsystems? 

 Facilities for prototyping of 
microsystems: issues from the practice 

 Technology background: review, critical 
assessment and constrains due to the 
available processes in microsystems’ 
development and prototyping 

 Technology integration issues: 
process/materials’ compatibility, 
selectivity, anisotropy, economical, etc. 
aspects 

 Examples for process integration - 1: 
self-sensing and self-actuated cantilevers 
for chemical recognition and AFM  

 Examples for process integration - 2: 
microsystems with sidewall piezo-
resistors 

Module3 Title: Design aspects of microsystems’ prototyping 

Descripti
on: 

Test procedures at development and 
fabrication of microstructures 

Design of Microdevices with Piezoresistive 
Feedback: examples for microsystems 
with planar and sidewall piezo-resistors 

 Design options for microdevices with 
sidewall piezo-resistors. Multi-Project 
Wafer process – a roadmap to a one-day 
prototyping of microsystems 

Module4 Title:  Configurable embedded processors and 
embedded software 

Descripti
on:  

This module teaches FPGA architectures 
and the motivation for building soft 
processors on FPGAs, as well as their 



Annual Report WP3 for second project year 

620101-EPP-1-2020-1-BG-EPPKA3-VET-COVE Page 41 

 

configuration depending on custom 
needs. 

Module5 

 

 

Title: Advanced applications of microsystems 
with piezo-resistive feedback 

Descripti
on : 

Cantilever sensors with embedded strain 
sensing for advanced applications; self-
sensing cantilever sensors for AFM 

Position sensors with  piezo-resistive 
feedback: 1D, 2D and 3D cases  

Applications of 1D and 2D piezo-resistive 
position sensors: scan stages for SPM and 
structural health monitoring (SHM) 

Force measurement with sidewall piezo-
resistive sensors – mechanical 
transducers, examples and critical 
analysis. Weight based traceability and 
monitoring 

MATERIALS ☐  videos 

☐  Documents (pdf, doc) 

☒  Presentations (ppt) 

☐  Self-assessment activities 

☐  Auto-assessment activities 

☒  Tutored activities 

☒  Lectures (On-site) 

☐  Lectures (On-line) 

☒  Activities based on laboratory practices 

☐  Activities based on software simulations 

☐  Activities based on peer activities 

☐  Infographics 

☐  Podcasts 

EXTERNAL RESOURCES ☐ Links to webs 

☐  Videos 

☐  Tutorials 

☒  Books/chapters 

☒  Journal articles/conference papers 

☐  Related/complementary modules/courses (links to other 
ECOVEM courses) 

☐  Other (Add as many lines as needed): 

…………………………………….. 
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ASSESSMENT AND 
EVALUATION 

(Each module should have 
its own evaluation as well 
as the whole course) 

Percentage of completion 

☐  Assessment based on completion materials (videos, quizzes, 
etc.) 

Auto-assessment tasks 

☐  Fixed quizzes 

☐  Adaptive quizzes 

☐  Drag and drop activities 

☐  Video-quizzes 

☐  Virtual simulators 

Peer assessment tasks 

☐  Assessment based on peer activities 

Self-assessment tasks 

☐  Essay based on topics and providing a document as solution 

☒  Laboratory practices - laboratory work  

☐ Assessment based on software simulation activities 

Teacher assessment tasks 

☐  On-site examination 

☐  On-line examination 

☒  Laboratory practices - laboratory work 

☐  Assessment based on software simulation activities 

☒  Project 

HOME IMAGE OF THE 
COURSE (jpg or png) 

 

INNOVATIVE LEARNING 
METHODOLOGIES 

(We included in the Project 
Proposal the Performance-
centered approach and 
gender and inclusive 
diversity) 

☐  Performance-centered approach and Electronic Performance 
Support Systems 

☐  Innovation in instructional design 

☒  Project-Based Learning 

☒  Activity Based Learning 

☐  Simulation Based Learning 

☐  Remote and Virtual Laboratories 

☐  Blended Learning 

☐  Microlearning 
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☒  Open educational resources (OER)  

INTERNAL COMMENTS : The practical training will be in the company AMG Technology. 

 

 

8.7 COURSE “Microelectronics Packaging Technologies” DATASHEET 

COURSE TITLE Microelectronics Packaging Technologies 

COURSE PLATFORM  Moodle 

COURSE WEB  http://moodle-tus.ecovem.eu/login/index.php  

ACCESS 
INFORMATION 

 TBD later 

PROVIDER 
INSTITUTION 

 TUS 

PROVIDER 
CONTACT 

name:  Prof. DsC Slavka Tzanova email:  slavka.tzanova@tu-
sofia.bg 

TEACHERS T1- Assist. Prof. Nina Spasova 

T2- Assist. Prof. Nikolay Kurtev 

 

TYPE OF COURSE ☒  On-line (stand-alone) 

☐  On-line (tutored) 

☐ Visio 

☐ Work-based training 

☒ On-site training 

☒ Hybrid on-site/on-line 

☐ Other (specify): …………………………………….. 

DATES EXPECTED 
OPENING 

February 2023 

DATES 
AVAILABILITY 

☒  365 days accessible for the on-line course 

☒  Other (specify): during the summer semester for the hybrid mode of 

delivery with laboratory practice 

WORKLOAD 
STUDENT (in hours) 

 180 hours 

TYPE OF TRAINING ☒  Initial VET 

☒  Continuous VET 

☐  Work-based training 

EQF LEVELS ☐  EQF 3  ☒  EQF 4 ☒  EQF 5  

http://moodle-tus.ecovem.eu/login/index.php
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☒  EQF 6 ☒  EQF 7 ☐  EQF 8 

LANGUAGES ☒  English 

☒  Others (specify): English, Bulgarian and French for hybrid delivery 

MAIN SUBJECT ☐  Design and manufacture of PCB  

☒  Microelectronics packaging technologies  

☐  Integrated circuits design  

☐  System design  

☒  Fundamentals of microelectronics manufacturing 

☐  Microelectronics for a greener economy 

☐  Key competences and skills 

☐  Other (specify): …………………………………….. 

COURSE 
DESCRIPTION 

 Key microelectronic packaging technologies are studied, including: 
- Multi-chip modules (MCM) - three major technologies (MCM-L, 

MCM-C, MCM-D) and methods for via metallization in MCM; 
- Single-chip packages - Ball Grid Array, Column Grid Array, Land 

Grid Array, Chip Scale Package, Wafer Level Packages; 
- Stack packaging - Package-on-Package (PoP), Package-in-

Package (PiP), 2.5D/3D TSV Packaging Trends 
- PCB design, assembling and packaging 

The course also includes the wire bonding techniques - gold ball bonding 
and aluminium wedge bonding. The techniques for heat removal and 
monitoring in the packages are discusses as well. 

KEYWORDS K1- Мicroelectronics packaging 

K2- Мulti-chip modules 

K3- Single-chip packages 

K4- Stack packaging 

К5- Bonding techniques 

K6- Heat removal 

LEARNING 
OBJECTIVES 

LO1-  Key microelectronic packaging technologies 

LO2- Principles the main mounting techniques 

LO3- Using different bonding techniques 

LO4- Design, fabrication and application of main types of multichip 
modules 

LO5- Manage the heat transfer in microelectronic packages 

PREREQUISITES P1- For operators with EQF4 and 5 no specific background is required  

P2- Microelectronics design and technologies 

 

LEARNING 
OUTCOMES 

Knowledge: K1- Describe the different bonding techniques 

K2- Select the convenient package for the single chip for 
concrete applications 
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K3- Discuss and compare the main types of multichip 
modules 

K4 - Select the appropriate multichip module technology 

K3- Explain the main mounting techniques and discuss their 
advantages and drawbacks 

K4- Explain the heat transfer in microelectronic packages 

K5- Select the appropriate heat removal technique for 
concrete packages and applications 

Skills: S1- Use the bonder and perform wirebonding of single chips 

S2- Perform assembling and mounting of PCBs and multichip 
modules 

S3- Simulate the heat transfer in the package 

S4- Measure the temperature in the package through 
thermocouple, infrared camera etc. 

Responsibility 
and 
Autonomy: 

C1- Teamwork  

C2- Working under pressure 

C3- Autonomous delf-learning 

C4- Initiative 

 

MODULES Module1 Title:  Wire Bonding 

Description:  Wire bonding is the process of creating 
electrical interconnections between 
semiconductors (or other integrated 
circuits) and silicon chips using bonding 
wires, which are fine wires made of 
materials such as gold and aluminium. The 
two most common processes are gold ball 
bonding and aluminium wedge bonding, 
which are described in this part. It is also 
described flip chip bonding and Tape 
Automated Bonding (TAB) 

Module1 Title: Multi-chip modules (MCM) 

Description: •MCM-L, composed of metal traces on 
stacked organic laminate sheets;  

•MCM-C, metal patterned and 
interconnected on co-fired ceramic layers;  

•MCM-D, vapor-deposited, patterned 
metal layers alternating sequentially with 
spun-on or vapor-deposited dielectric thin 
films. 

The module includes also methods for via 
metallization in MCM. 

Module3 Title:  Single-chip packages 

Description: •plastic ball grid arrays (PBGAs); 
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•ceramic column grid arrays (CGAs); 

•smaller foot print wafer level packages 

Module4 Title:  Stack packaging technologies 

Description:  The demand for high-frequency operation, 
high-input/output (I/O) density, and low 
parasitics, as well as the need for package-
level integration with small form factors 
and extreme miniaturization, have led to 
numerous 2.5D and 3D packaging 
technologies. This part presents 3D 
Conventional Packaging Trends and 
2.5D/3D TSV Packaging Trends. 

Module3 Title:  Packaging Levels and Heat Removal 

Description : As integrated circuits become faster and 
more densely packed with transistors, the 
power density increases and the heat 
generated as a by-product becomes more 
severe.  Heat generation and conduction 
influence the reliability of semiconductor 
devices and interconnects. 

MATERIALS ☐  videos 

☒  Documents (pdf, doc) 

☒  Presentations (ppt) 

☒  Self-assessment activities 

☐  Auto-assessment activities 

☒  Tutored activities 

☒  Lectures (On-site) 

☒  Lectures (On-line) 

☒  Activities based on laboratory practices 

☒  Activities based on software simulations 

☐  Activities based on peer activities 

☐  Infographics 

☐  Podcasts 

EXTERNAL 
RESOURCES 

☒  Links to webs 

☐  Videos 

☒  Tutorials 

☒  Books/chapters 

☒  Journal articles/conference papers 

☐  Related/complementary modules/courses (links to other ECOVEM 
courses) 
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☐  Other (Add as many lines as needed): …………………………………….. 

ASSESSMENT AND 
EVALUATION 

(Each module 
should have its own 
evaluation as well as 
the whole course) 

Percentage of completion 

☐  Assessment based on completion materials (videos, quizzes, etc.) 

Auto-assessment tasks 

☒  Fixed quizzes 

☐  Adaptative quizzes 

☐  Drag and drop activities 

☐  Video-quizzes 

☐  Virtual simulators 

Peer assessment tasks 

☐  Assessment based on peer activities 

Self-assessment tasks 

☐  Essay based on topics and providing a document as solution 

☒  Laboratory practices - laboratory work  

☒  Assessment based on software simulation activities 

Teacher assessment tasks 

☐  On-site examination 

☒  On-line examination 

☒  Laboratory practices - laboratory work 

☐  Assessment based on software simulation activities 

HOME IMAGE OF 
THE COURSE (jpg or 
png) 

 

INNOVATIVE 
LEARNING 
METHODOLOGIES 

(We included in the 
Project Proposal the 
Performance-
centered approach 
and gender and 
inclusive diversity) 

☒  Performance-centered approach and Electronic Performance Support 
Systems 

☐  Innovation in instructional design 

☐  Project-Based Learning 

☒  Activity Based Learning 

☐  Simulation Based Learning 

☐  Remote and Virtual Laboratories 

☒  Blended Learning 

☐  Microlearning 
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☐  Open educational resources (OER)  

INTERNAL 
COMMENTS : 

The learning materials will be in modules. The basics are for lower EQF 
levels for operators performing the manual assembling and technical 
assistance in automated packaging. 

The more sophisticated training is for EQF levels 6 and 7. 

For all levels laboratory practice is planned. The use of on-line course 
modules is for on-the-job training where the practical training is organized 
by the company. 

 

8.8 COURSE “Test Engineering for Automotive Electronics” DATASHEET 

COURSE TITLE Test Engineering for Automotive Electronics 

COURSE PLATFORM  Work-based 

COURSE WEB  https://www.bosch.bg/our-company/bosch-in-bulgaria/ecs/ 

ACCESS 
INFORMATION 

 Hybrid: at TUS and in company training 

PROVIDER 
INSTITUTION 

 TUS and Bosch ECS 

PROVIDER 
CONTACT 

name:  Prof. Slavka Tzanova email: Slavka.tzanova@tu-sofia.bg 

TEACHERS T1- Prof. Petar Yakimov 

T2 – Experts from Bosch ECS 

TYPE OF COURSE ☐  On-line (stand-alone) 

☐  On-line (tutored) 

☐ Visio 

☒ Work-based training 

☒ On-site training 

☐ Hybrid on-site/on-line 

☐ Other (specify): …………………………………….. 

DATES EXPECTED 
OPENING 

February 2023 

DATES 
AVAILABILITY 

☐  365 days accessible 

☒  Other (specify): during the Bosh academy 40 teaching hours (different 

months of the year) 

WORKLOAD 
STUDENT (in hours) 

 80 hours 

TYPE OF TRAINING ☐  Initial VET 

☒  Continuous VET 
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☒  Work-based training 

EQF LEVELS ☐  EQF 3  ☐  EQF 4 ☐  EQF 5  

☒  EQF 6 ☒  EQF 7 ☐  EQF 8 

LANGUAGES ☒  English 

☒  Others (specify): Bulgarian  

MAIN SUBJECT ☐  Design and manufacture of PCB  

☐  Microelectronics packaging technologies  

☐  Integrated circuits design  

☐  System design  

☒  Fundamentals of microelectronics manufacturing 

☐  Microelectronics for a greener economy 

☐  Key competences and skills 

☒  Other (specify): Test of electronic circuits and systems 

COURSE 
DESCRIPTION 

This work-based course is teaching embedded system design and their 
use in Bosch applications for automotive electronics. 

KEYWORDS K1- Embedded systems  

K2- Test engineering  

K3- Automotive electronics 

LEARNING 
OBJECTIVES 

LO1-  Test methods and test techniques in electronics 

LO2- Embedded Context 

LO3- Automotive hardware configuration and defect 

LO4- Design of test cases – test goals, test conditions, test expectations 

LO5- Analysis of defects 

LO6- Defects preventive mechanisms 

PREREQUISITES P1- Basic knowledge of measurement in electronics 

P2- Basics of electronics, components and circuits 

P3- Electronic circuits design, analysis and simulation 

LEARNING 
OUTCOMES 

Knowledge: K1- Test methods and test techniques 

K2- Explain the test process and test principles 

K3- Understand automotive hardware configuration 

K4- Selecting the tools supporting testing 

Skills: S1- Defining the parameters for testing 

S2- Design test cases – test goals, test conditions, test 
expectations 

S3- Defects classification 

S4- Analysis of evaluation - defect tracking tools 
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S5- Designing defects preventive mechanisms 

S6- Test management  

Responsibility 
and 
Autonomy: 

C1- Team working  

C2- Creativity 

C3 Responsiveness 

MODULES Module1 Title:  Theoretical basis of testing 

Description: Test process and test principles 

Test methods and test techniques 

Designing test cases – test goals, test 
conditions, test expectations 

Test results evaluation – defects 
classification, defect tracking tools, defects 
preventive mechanisms 

Test Management 

Tools supporting testing – test definition, 
test execution and test management 

Module2 Title: Bosch-specific/Automotive-specific test systems 
design and implementation 

Description: Test system design for Bosch applications 

Module3 Title:  Practical assignments  

Description: Each student has an individual project for 
designing a testing system for Bosch 
specific application in automotive 
electronics 

MATERIALS ☐  videos 

☐  Documents (pdf, doc) 

☐  Presentations (ppt) 

☐  Self-assessment activities 

☐  Auto-assessment activities 

☒  Tutored activities 

☐  Lectures (On-site) 

☐  Lectures (On-line) 

☒  Activities based on laboratory practices 

☒  Activities based on software simulations 

☐  Activities based on peer activities 

☐  Infographics 

☐  Podcasts 

EXTERNAL 
RESOURCES 

☒  Links to webs 

☒  Videos 
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☒  Tutorials 

☒  Books/chapters 

☐  Journal articles/conference papers 

☐  Related/complementary modules/courses (links to other ECOVEM 
courses) 

☐  Other (Add as many lines as needed): …………………………………….. 

ASSESSMENT AND 
EVALUATION 

(Each module 
should have its own 
evaluation as well as 
the whole course) 

Percentage of completion 

☐  Assessment based on completion materials (videos, quizzes, etc.) 

Auto-assessment tasks 

☐  Fixed quizzes 

☐  Adaptative quizzes 

☐  Drag and drop activities 

☐  Video-quizzes 

☐  Virtual simulators 

Peer assessment tasks 

☒  Assessment based on peer activities 

Self-assessment tasks 

☐  Essay based on topics and providing a document as solution 

☒  Laboratory practices - laboratory work  

☐  Assessment based on software simulation activities 

Teacher assessment tasks 

☐  On-site examination 

☐  On-line examination 

☒  Laboratory practices - laboratory work 

☐  Assessment based on software simulation activities 

HOME IMAGE OF 
THE COURSE (jpg or 
png) 

The learning materials are company’s IP. 

Certificate from Bosch ECS will be provided to the successful students 

This course will not be announced on ECoVEM Learning environment 

INNOVATIVE 
LEARNING 
METHODOLOGIES 

(We included in the 
Project Proposal the 
Performance-
centered approach 
and gender and 
inclusive diversity) 

☐  Performance-centered approach and Electronic Performance Support 
Systems 

☐  Innovation in instructional design 

☒  Project-Based Learning 

☒  Activity Based Learning 

☐  Simulation Based Learning 

☐  Remote and Virtual Laboratories 
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☐  Blended Learning 

☐  Microlearning 

☐  Open educational resources (OER)  

INTERNAL 
COMMENTS : 

The learning materials are company’s IP. 

This course will not be announced on ECoVEM Learning environment 

Certificate from Bosch ECS will be provided to the successful students 

 

 

8.9 COURSE “Circuits with Analog Devices” DATASHEET 

COURSE TITLE Circuits ith Analog Devices  

COURSE PLATFORM  Moodle 

COURSE WEB http://ecovem.ieectqai.uned.es/moodle2/ 

ACCESS 
INFORMATION 

Self-registration. Previously students must create an account in the 
Moodle platform 

PROVIDER 
INSTITUTION 

ANCCP 

PROVIDER 
CONTACT 

name:  Imma Miralles email
: 

imiralles@anccp.es 

TEACHERS T1- Oscar Casanova 

TYPE OF COURSE ☒  On-line (stand-alone) 

☒  On-line (tutored) 

☐ Visio 

☐ Work-based training 

☐ On-site training 

☐ Hybrid on-site/on-line 

☐ Other (specify): …………………………………….. 

DATES EXPECTED 
OPENING 

December 1st, 2022 

DATES 
AVAILABILITY 

☒  365 days accessible 

☐  Other (specify): …………………………………….. 

WORKLOAD 
STUDENT (in hours) 

 25 hours 

ECTS 2 

ECVET points 2 

TYPE OF TRAINING ☐  Initial VET 

☒  Continuous VET 

☐  Work-based training 

EQF LEVELS ☒  EQF 3  ☒  EQF 4 ☒  EQF 5  
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☐  EQF 6 ☐  EQF 7 ☐  EQF 8 

LANGUAGES ☒  English 

☒  Others (specify): …Spanish………………………………….. 

MAIN SUBJECT ☐  Design and manufacture of PCB  

☐  Microelectronics packaging technologies  

☒  Integrated circuits design  

☒  System design  

☐  Fundamentals of microelectronics manufacturing 

☐  Microelectronics for a greener economy 

☐  Key competences and skills 

☐  Other (specify): …………………………………….. 

COURSE 
DESCRIPTION 

The course is a learning platform. This course brings the analog signal 
processing technology that Analog Devices has developed to the academic 
community in a way that is open and accessible to teachers and students 
to enrich students' education of analog circuits. 

KEYWORDS KW1- Electronic analogue 

KW2- Devices 

KW3- Electronic Circuits 

LEARNING 
OBJECTIVES 

LO1- Study circuits with resistors 

LO2- Study circuits with capacitors 

LO3- Study circuits with inductors 

LO4- Study circuits AC 

LO5- Study circuits with filters 

LO6- Study circuits with OPAM 

LO7- Study circuits with semiconductors 

 

PREREQUISITES P1- Physical 

P2- Basic mathematical calculation 

P3- Knowledge of current and voltage sources 

LEARNING 
OUTCOMES 

Knowledge: K1- listen to the four webinars developed and understand 
their principles and main knowledge transmitted, including 
the basic concepts of electronics and circuits. 

K2- browse some of the included external resources that 
may be of more interest to gain more knowledge related to 
the provided lessons and topics 

Skills: S1 - Understanding wired diagrams 

S2 - Electronic components 

S3 - Electrical magnitudes 

S4 - Types of devices 
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S5 - Electrical and electronic components 

S6 – PCBs 

Competences: S1- Job profiles with required skills 

S2- Open microelectronics skills and qualification 
framework 

S3 - European recognition framework for microelectronics 

S4 - Update on national & European qualification 
framework 

Responsibility 
and 
Autonomy: 

RA1- define the basic theory of electrical circuit analysis 

RA2- define the main techniques of electrical circuit 
analysis 

RA3- understand the techniques for DC direct current 
analysis 

RA4- understand filters using basic electrical components 
R, L, C 

RA5- define and understand AC alternating current circuits 

RA6- understand circuits using OPAM operational 
amplifiers 

MODULES Module1 Title
: 

Introduction to electrical circuits 

Description: An Electric Circuit is a set of elements 
connected to each other through which an 
electric current can circulate. In this 
module you will learn: Ohm's Law, Series, 
Parallel Resistors, Kirchhoff's Voltage and 
Current Laws, Voltage and Current 
Division, Proportionality and 
Superposition, Thévenin Equivalent Circuit 
and Maximum Power Transfer, among 
other important concepts related to 
electrical circuits. 

Module 2 Title:  Introduction to AC electric circuits 

Description:  Alternating current (AC) is a type of 
electric current, in which the direction of 
electron flow comes and goes at regular 
intervals or in cycles. For voltages and 
currents that vary over time, the power 
delivered to a given load also varies over 
time. 

Module 3 Title:  Circuits I 

Description:  Analysis of electrical circuits with filters, 
first order and second order filters. Band-
pass, high-pass, low-pass and band-reject 
filters. 

Module 4 Title:  Circuits II 
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Description:  In this module you will learn: Basic OP 
Amp Configurations, Op-Amp Open-Loop 
Gain, The Voltage Comparator among 
other important related concepts. 

MATERIALS ☒  videos 

☒  Documents (pdf, doc) 

☒  Presentations (ppt) 

☒  Self-assessment activities 

☒  Auto-assessment activities 

☐  Tutored activities 

☒  Lectures (On-site) 

☒  Lectures (On-line) 

☒  Activities based on laboratory practices 

☒  Activities based on software simulations 

☐  Activities based on peer activities 

☐  Infographics 

☐  Podcasts 

EXTERNAL 
RESOURCES 

☒  Links to webs 

☒  Videos 

☐  Tutorials 

☐  Books/chapters 

☐  Journal articles/conference papers 

☐  Related/complementary modules/courses (links to other ECOVEM 
courses) 

☐  Other (Add as many lines as needed): …………………………………….. 

ASSESSMENT 

(Each module 
should have their 
own evaluation as 
well as the whole 
course) 

Percentage of completion 

☒  Assessment based on completion materials (videos, quizzes, etc.) 

Auto-assessment tasks 

☐  Fixed quizzes 

☐  Adaptative quizzes 

☐  Drag and drop activities 

☐  Video-quizzes 

☐  Virtual simulators 

Peer assessment tasks 

☒  Assessment based on peer activities 

Self-assessment tasks 

☐  Essay based on topics and providing a document as solution 

☒  Laboratory practices - laboratory work  
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☐  Assessment based on software simulation activities 

Teacher assessment tasks 

☐  On-site examination 

☒  On-line examination 

☐  Laboratory practices - laboratory work 

☐  Assessment based on software simulation activities 

HOME IMAGE OF 
THE COURSE (jpg or 
png) 

 

 

 

 

 

 

 

 

 

INNOVATIVE 
LEARNING 
METHODOLOGIES 

 

☒  Performance-centered approach and Electronic Performance Support 
Systems 

☒  Innovation in instructional design 

☐  Project-Based Learning 

☒  Activity Based Learning 

☐  Simulation Based Learning 

☐  Remote and Virtual Laboratories 

☒  Blended Learning 

☐  Microlearning 

☒  Open educational resources (OER) 

INTERNAL 
COMMENTS : 

Materials:  
 Video webinar lessons (4),  
 Document (pdf) of webinar presentations (4), 
 Evaluation of each of the lessons (4) and final evaluation of the 

module 
 External resources and Internet complementary readings 

(Included inside the documents (pdf) of webinar presentations 
(4)) 

Evaluation: 
 Each module has 5 objective questions with 4 possible answers, 

the student must positively answer a minimum of 3 to pass the 
lesson 

At the end of the course there are 10 objective questions with 4 possible 
answers, the student must positively answer a minimum of 6 to pass the 
module 
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8.10 COURSE “Electronic Circuits with Analog Devices” DATASHEET 

COURSE TITLE Electronic Circuits with Analog Devices 

COURSE PLATFORM  Moodle 

COURSE WEB http://ecovem.ieectqai.uned.es/moodle2/ 

ACCESS 
INFORMATION 

Self-registration. Previously students must create an account in the 
Moodle platform 

PROVIDER 
INSTITUTION 

ANCCP 

PROVIDER 
CONTACT 

name:  Imma Miralles email: imiralles@anccp.es 

TEACHERS T1- Oscar Casanova 

TYPE OF COURSE ☒  On-line (stand-alone) 

☒  On-line (tutored) 

☐ Visio 

☐ Work-based training 

☐ On-site training 

☐ Hybrid on-site/on-line 

☐ Other (specify): …………………………………….. 

DATES EXPECTED 
OPENING 

December 1st, 2022 

DATES 
AVAILABILITY 

☒  365 days accessible 

☐  Other (specify): …………………………………….. 

WORKLOAD 
STUDENT (in hours) 

 25 hours 

ECTS 1 

ECVET points 1 

TYPE OF TRAINING ☐  Initial VET 

☒  Continuous VET 

☐  Work-based training 

EQF LEVELS ☐  EQF 3  ☒  EQF 4 ☒  EQF 5  

☒  EQF 6 ☐  EQF 7 ☐  EQF 8 

LANGUAGES ☒  English 

☐  Others (specify): …………………………………….. 

MAIN SUBJECT ☒  Design and manufacture of PCB  

☐  Microelectronics packaging technologies  

☒  Integrated circuits design  

☒  System design  

☐  Fundamentals of microelectronics manufacturing 
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☐  Microelectronics for a greener economy 

☐  Key competences and skills 

☐  Other (specify): …………………………………….. 

COURSE 
DESCRIPTION 

 The course is a learning platform. This course brings the analog signal 
processing technology that Analog Devices has developed to the academic 
community in a way that is open and accessible to teachers and students 
to enrich students' education of analog circuits. 

KEYWORDS KW1- Electronic analogue 

KW2- Devices 

KW3- Electronic Circuits 

KW4- Operational amplifiers 

LEARNING 
OBJECTIVES 

LO1- Study circuits with diodes 

LO2- Study circuits with transistors 

LO3- Study the theory of basic analog signals 

PREREQUISITES P1- Electrical circuits 

P2- Thevenin and norton theorem 

P3- Knowledge of current and voltage sources 

LEARNING 
OUTCOMES 

Knowledge: K1- listen to the four webinars developed and understand 
their principles and main knowledge transmitted, including 
the basic concepts of electronics and circuits. 

K2- browse some of the included external resources that 
may be of more interest to gain more knowledge related to 
the provided lessons and topics 

Skills: S1 - Understanding wired diagrams 

S2 - Electrical magnitudes 

S3 - Types of devices 

S4 - Electrical and electronic components 

S5 - PCBs 

Competences: S1- Job profiles with required skills 

S2- Open microelectronics skills and qualification 
framework 

S3 - European recognition framework for microelectronics 

S4 - Update on national & European qualification 
framework 

Responsibility 
and 
Autonomy: 

RA1- define the basic theory of circuits with electronic 
components. 

RA2- define circuits with diodes in electronics 

RA3- define the different types of transistors and their use 
in electronic circuits 

RA4- understand basic circuits with amplifiers 
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RA5- define and understand the basic circuits of digital 
electronics 

RA6- understand the use of digital analog converters 

MODULES Module1 Title: Diodes  

Description:  The forward-bias and the reverse-bias 

properties of the PN junction imply that it 
can be used as a diode. A PN junction diode 
allows electric charges to flow in one 
direction, but not in the opposite direction; 
negative charges (electrons) can easily flow 
through the junction from N to P but not 
from P to N and the reverse is true for holes. 
When the PN junction is forward biased, 
electric charge flows freely due to reduced 
resistance of the PN junction. When the PN 
junction is reverse biased, however, the 
junction barrier (and therefore resistance) 
becomes greater and charge flow is very 
small. 

Module1 Title:  Transistors 

Description:  An active device is any type of component 
with the ability to electrically control the 
flow of current. For a circuit to be called 
electronic, it must contain at least one 
active device. All active devices control the 
flow of current through them. One type of 
active device uses one voltage to control 
the current, while another type of active 
device uses another current to be the 
control signal. Devices that use a voltage 
as a control signal are, unsurprisingly, 
called voltage controlled devices. Devices 
that work on the principle that one current 
controls another current are known as 
current controlled devices. The first type 
of transistor successfully demonstrated 
was a current-controlled device. 

 

 

Module3 Title:  Operational amplifiers 

Description:  The operational amplifier (op amp) is one 
of the basic building blocks of linear 
design. In its basic form it consists of two 
input terminals, one of which inverts the 
phase of the signal, the other preserves 
the phase, and an output terminal. When 
the basic amplifier was used with a few 
added external components, various 
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mathematical “operations” could be 
performed, such as addition, subtraction, 
integration, etc. One of the primary uses 
of analog computers was during World 
War II, when they were used for plotting 
ballistic trajectories. 

Module4 Title:  Digital-To-Analog Converter Basics 

 Description: Real-world analog signals such as 
temperature, pressure, sound, or images 
are routinely converted to a digital 
representation that can be easily 
processed in modern digital systems. In 
many systems, this digital information 
must be converted back to an analog form 
to perform some real-world function. The 
circuits that perform this step are digital-
to-analog converters (DACs),and their 
outputs are used to drive a variety of 
devices. Loudspeakers, video displays, 
motors, mechanical servos, radio 
frequency (RF) transmitters, and 
temperature controls are just a few 
diverse examples. DACs are often 
incorporated into digital systems in which 
real-world signals are digitized by analog-
to-digital converters (ADCs), processed, 
and then converted back to analog form 
by DACs. In these systems, the 
performance required of the DACs will be 
influenced by the capabilities and 
requirements of the other components in 
the system 

  

MATERIALS ☒  videos 

☒  Documents (pdf, doc) 

☒  Presentations (ppt) 

☒  Self-assessment activities 

☒  Auto-assessment activities 

☐  Tutored activities 

☒  Lectures (On-site) 

☒  Lectures (On-line) 

☒  Activities based on laboratory practices 

☒  Activities based on software simulations 

☐  Activities based on peer activities 

☐  Infographics 
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☐  Podcasts 

EXTERNAL 
RESOURCES 

☒  Links to webs 

☒  Videos 

☐  Tutorials 

☐  Books/chapters 

☐  Journal articles/conference papers 

☐  Related/complementary modules/courses (links to other ECOVEM 
courses) 

☐  Other (Add as many lines as needed): …………………………………….. 

ASSESSMENT 

(Each module 
should have their 
own evaluation as 
well as the whole 
course) 

Percentage of completion 

☒  Assessment based on completion materials (videos, quizzes, etc.) 

Auto-assessment tasks 

☐  Fixed quizzes 

☐  Adaptative quizzes 

☐  Drag and drop activities 

☐  Video-quizzes 

☐  Virtual simulators 

Peer assessment tasks 

☒  Assessment based on peer activities 

Self-assessment tasks 

☐  Essay based on topics and providing a document as solution 

☒  Laboratory practices - laboratory work  

☐  Assessment based on software simulation activities 

Teacher assessment tasks 

☐  On-site examination 

☒  On-line examination 

☐  Laboratory practices - laboratory work 

☐  Assessment based on software simulation activities 

HOME IMAGE OF 
THE COURSE (jpg or 
png) 
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INNOVATIVE 
LEARNING 
METHODOLOGIES 

☒  Performance-centered approach and Electronic Performance Support 
Systems 

☒  Innovation in instructional design 

☐  Project-Based Learning 

☒  Activity Based Learning 

☐  Simulation Based Learning 

☐  Remote and Virtual Laboratories 

☒  Blended Learning 

☐  Microlearning 

☒  Open educational resources (OER) 

INTERNAL 
COMMENTS : 

Materials:  
 Video webinar lessons (4),  
 Document (pdf) of webinar presentations (4), 
 Evaluation of each of the lessons (4) and final evaluation of the 

module 
 External resources and Internet complementary readings 

(Included inside the documents (pdf) of webinar presentations 
(4)) 

Evaluation: 
 Each module has 5 objective questions with 4 possible answers, 

the student must positively answer a minimum of 3 to pass the 
lesson 

At the end of the course there are 10 objective questions with 4 possible 
answers, the student must positively answer a minimum of 6 to pass the 
module 

 

 

8.11 COURSE “Smart Industry and Circular Economy” DATASHEET 

COURSE TITLE Smart Industry and Circular Economy 

COURSE 
PLATFORM 

Moodle 

COURSE WEB http://ecovem.ieectqai.uned.es/moodle2/ 

ACCESS 
INFORMATION 

Self-registration. Previously students must create an account in the Moodle 
platform 

PROVIDER 
INSTITUTION 

 UNED 

PROVIDER 
CONTACT 

name:  Felix Garcia-Loro email:  fgarcialoro@ieec.une
d.es 

TEACHERS T1- Manuel Castro 

T2- Felix Garcia-Loro 

T3- Elio SanCristobal 
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T4- Rosario Gil 

TYPE OF 
COURSE 

☒ On-line (stand-alone) 

☒ On-line (tutored) 

☐ Visio 

☐ Work-based training 

☐ On-site training 

☐ Hybrid on-site/on-line 

☐ Other (specify): …………………………………….. 

DATES 
EXPECTED 
OPENING 

November 1st, 2022 

DATES 
AVAILABILITY 

☒  365 days accessible 

☐  Other (specify): …………………………………….. 

WORKLOAD 
STUDENT  

 

50 hours 

ECTS  2 

ECVET points 2 

TYPE OF 
TRAINING 

☐  Initial VET 

☒  Continuous VET 

☐  Work-based training 

EQF LEVELS ☐  EQF 3  ☒  EQF 4 ☒  EQF 5  

☒  EQF 6 ☐  EQF 7 ☐  EQF 8 

LANGUAGES ☒  English 

☐  Others (specify): …………………………………….. 

MAIN SUBJECT ☐  Design and manufacture of PCB  

☐  Microelectronics packaging technologies  

☐  Integrated circuits design  

☐  System design  

☐  Fundamentals of microelectronics manufacturing 

☒  Microelectronics for a greener economy 

☒  Key competences and skills 

☐  Other (specify): …………………………………….. 

COURSE 
DESCRIPTION 

This course allows the introduction of the student inside the world of the 
Circular Economy in relation with the activities related to the Smart Industry, 
Connected Industry or Industry 4.0, Energy efficiency and sustainability.  

Smart Industry is defined as well as the enable technologies where is based 
(Cloud Computing, Internet of Things, Big Data and Analytics, Artificial 
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Intelligence and Machine Learning, Cybersecurity, Digital Twins, among others) 
and presenting the issues of mobility in large cities and solutions regarding a 
more personal use of the technology oriented to the people (Industry 5.0). 

The course included several related concepts and techniques of the Circular 
Economy including a short foundation of linear economy and their 
disadvantages on future and sustainability as well as proposal on the energy 
saving, recycling and reuse of materials and products to reduce our impact on 
the environment.  

The course finishes with the presentation of the Energy efficiency synergy with 
the Circular Economy as one of the sectors more demanding on materials and 
components. 

KEYWORDS KW1- Circular Economy 

KW2- Smart Industry 

KW3- Industry 4.0 

KW4- Enable technologies 

KW5- Sustainability 

LEARNING 
OBJECTIVES 

LO1- being able to describe the relation and synergy between Circular Economy 

and I4.0 

LO2- being able to explain the concept and technologies of smart industry 

LO3- understand the technologies where I4.0 is based on 

LO4- apply the principles of sustainability in every day aspects related to energy 

and technology 

LO5- being able to identify the difference of cities, smart cities, and personal 

cities 

LO6- connect related activities with circular economy 

LO7- connect energy efficiency and sustainability wit circular economy  

PREREQUISITE
S 

none 

LEARNING 
OUTCOMES 

Knowledge: K1- listen the five developed webinar and understand 
their principles and main transmitted knowledge, 
including basic concepts of smart industry and circular 
economy; relation between Smart Industry and 
technologies; evolution and possibilities of smart and 
personal cities; other concepts and ideas about related 
to circular economy; and energy efficiency and their 
impact inside the circular economy 

K2- navigate in some of the included external 

resources that can be of more interest to have more 

knowledge related to the lessons and topics provided 

Skills: S1- to know the advantages of the use of the Circular 

Economy and the implications on recycling 



Annual Report WP3 for second project year 

620101-EPP-1-2020-1-BG-EPPKA3-VET-COVE Page 65 

 

S2- be able to describe the Industry 4.0 and Smart 

Industry basics and implications for the future of 

people and Industry 

S3- be able to describe the mobility issues and the 

Smart Cities development for the future of people and 

urban areas 

S4- to know the need of Energy for the Industry 

developing and the saving, efficiency and 

sustainability need for a better future 

Responsibility and 
Autonomy: 

RA1- define advantages and disadvantages of Linear 
Economy 

RA2- define advantages and disadvantages of Circular 

Economy 

RA3- understand how the enabler technologies affect 

the evolution of the Industry 4.0 

RA4- define Smart City concept and the future vision 

of the cities evolution 

RA5- define and understand the regeneration process 

to reduce the material waste and their implications on 

refurbishing and recycling 

RA6- understand the need of the Energy Saving and 

to the need to increase the Energy Efficiency in the 

Industry and cities 

MODULES Module
1 

Title: Basic concepts of smart industry and circular 
economy 

Description: Since the instant that the mobile phone named as 
“Smartphone”, the English term of “Smart” is used 
to define the tendencies associated to define new 
aspects of the digitalization and Industry 4.0, joined 
aspects of the application of the principles and 
basis of the Circular Economy. The circular 
economy is a model of production and 
consumption, which involves sharing, leasing, 
reusing, repairing, refurbishing, and recycling 
existing materials and products as long as possible. 
In this way, the life cycle of products is extended 

Module
2 

Title: Smart Industry and technologies 

Description: Smart Industry is a synonym for Industry 4.0 or 
industrial transformation in the fourth industrial 
revolution within which smart manufacturing de 
facto fits. Technology enablers of Industry 4.0 are 
the hybrid enablers of the physical and digital 
communication for processing, and can be named: 
Cloud Computing; Internet of Things; Big Data and 
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Analytics; Smart world; Cybersecurity; Simulation 
Digital Twins (among others) 

Module
3 

Title: Smart and Personal cities 

Description: Smart City is a city that uses ICTs to create better 
infrastructures and services (public transportation, 
higher sustainability and energy savings or better 
efficiency in all the aspects) for the citizens, being 
competitivity, collaborative, planificative, creative 
and sustainable investing in R + D + i. Personal 
(and Intelligent) cities can be shown as: aligned; 
local commitment and character; inclusive; 
technical oriented; interdependent; economically 
sparkly and vibrant  

Module
4 

Title: Circular Economy relatives 

Description: Economists say economics is the study of scarcity. 
A circular economy is a systemic approach to 
economic development designed to benefit 
businesses, society, and the environment. In 
contrast to the ‘take-make-waste’ linear model, a 
circular economy is regenerative by design and 
aims to gradually decouple growth from the 
consumption of finite resources. Circular economy 
is based on three principles: design out waste and 
pollution; keep products and materials in use; and 
regenerate natural systems. Some relative concepts 
are sustainability, fighting against the climate 
change, access vs. ownership, etc. 

Module
5 

Title: Energy efficiency and circular economy 

Description: Circular economy often comes up in discussions 
about waste management, transportation, or 
economy in general. But what does circular 
economy entail? To put it shortly, circular economy 
aims to utilize and preserve the natural resources 
efficiently and in a sustainable way. The driving 
forces for circular economy are global warming, 
scarcity of nature’s resources and digitalization. 
Circular economy is often associated mainly with 
the efficient use and recycling of materials, but the 
same principles apply to energy consumption 

MATERIALS ☒  videos 

☒  Documents (pdf, doc) 

☒  Presentations (ppt) 

☒  Self-assessment activities 

☐  Auto-assessment activities 

☒  Tutored activities 
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☐  Lectures (On-site) 

☒  Lectures (On-line) 

☐  Activities based on laboratory practices 

☐  Activities based on software simulations 

☐  Activities based on peer activities 

☐  Infographics 

☐  Podcasts 

EXTERNAL 
RESOURCES 

☒  Links to webs 

☒  Videos 

☐  Tutorials 

☐  Books/chapters 

☐  Journal articles/conference papers 

☐  Related/complementary modules/courses (links to other ECOVEM courses) 

☐  Other (Add as many lines as needed): …………………………………….. 

ASSESSMENT 
AND 
EVALUATION 

(Each module 
should have its 
own evaluation as 
well as the whole 
course) 

Percentage of completion 

☒  Assessment based on completion materials (videos, quizzes, etc.) 

Auto-assessment tasks 

☒  Fixed quizzes 

☐  Adaptative quizzes 

☐  Drag and drop activities 

☐  Video-quizzes 

☐  Virtual simulators 

Peer assessment tasks 

☐  Assessment based on peer activities 

Self-assessment tasks 

☐  Essay based on topics and providing a document as solution 

☐  Laboratory practices - laboratory work  

☐  Assessment based on software simulation activities 

Teacher assessment tasks 

☐  On-site examination 

☒  On-line examination 

☐  Laboratory practices - laboratory work 

☐  Assessment based on software simulation activities 
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HOME IMAGE 
OF THE 
COURSE (jpg or 
png) 

 

INNOVATIVE 
LEARNING 
METHODOLOGI
ES 

 

☒  Performance-centered approach and Electronic Performance Support 
Systems 

☒  Innovation in instructional design 

☐  Project-Based Learning 

☒  Activity Based Learning 

☐  Simulation Based Learning 

☐  Remote and Virtual Laboratories 

☒  Blended Learning 

☐  Microlearning 

☒  Open educational resources (OER)  

INTERNAL 
COMMENTS : 

Materials :  
 Video webinar lessons (5),  
 Document (pdf) of webinar presentations (5), 
 Evaluation of each of the lessons (5) and final evaluation of the 

module 
 External resources and Internet complementary readings (Included 

inside the documents (pdf) of webinar presentations (5)) 

Evaluation: 
 Each module has 5 objective questions with 4 possible answers, the 

student must positively answer a minimum of 3 to pass the lesson 
 At the end of the course there are 10 objective questions with 4 

possible answers, the student must positively answer a minimum of 6 
to pass the module 

 

 

 

8.12 COURSE “Task-oriented simulation with OrCAD Pspice” DATASHEET 

COURSE TITLE Task-oriented simulation with OrCAD Pspice 

COURSE 
PLATFORM 

Moodle 

COURSE WEB http://ecovem.ieectqai.uned.es/moodle2/ 
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ACCESS 
INFORMATION 

Self-registration. Previously students must create an account in the Moodle 
platform 

PROVIDER 
INSTITUTION 

 UNED 

PROVIDER 
CONTACT 

name:  Rosario Gil Ortego email:  rgil@ieec.uned.es 

TEACHERS T1- Manuel Castro 

T2- Felix Garcia-Loro 

T3- Elio SanCristobal 

T4- Rosario Gil Ortego 

TYPE OF 
COURSE 

☒ On-line (stand-alone) 

☐ On-line (tutored) 

☐ Visio 

☐ Work-based training 

☐ On-site training 

☐ Hybrid on-site/on-line 

☐ Other (specify): …………………………………….. 

DATES 
EXPECTED 
OPENING 

November 1st, 2022 

DATES 
AVAILABILITY 

☒  365 days accessible 

☐  Other (specify): …………………………………….. 

WORKLOAD 
STUDENT  

 

50 hours 

ECTS  2 

ECVET points 2 

TYPE OF 
TRAINING 

☐  Initial VET 

☒  Continuous VET 

☐  Work-based training 

EQF LEVELS ☐  EQF 3  ☒  EQF 4 ☒  EQF 5  

☒  EQF 6 ☐  EQF 7 ☐  EQF 8 

LANGUAGES ☒  English 

☐  Others (specify): …………………………………….. 

MAIN SUBJECT ☐  Design and manufacture of PCB  

☐  Microelectronics packaging technologies  

☒  Integrated circuits design  

☒  System design  
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☐  Fundamentals of microelectronics manufacturing 

☐  Microelectronics for a greener economy 

☐  Key competences and skills 

☐  Other (specify): …………………………………….. 

COURSE 
DESCRIPTION 

Circuit simulation techniques are fundamental to the design and verification of 
today’s electronic systems. The field of circuit simulation has seen exciting 
development ever since the advent of integrated circuits. Modern integrated 
circuits continually challenge circuit simulation algorithms and implementations 
with the various verification problems they pose. 

This course presents the theoretical and practical aspects of the building a 
circuit simulator, such as SPICE. It introduces numerical algorithms and 
computer-aided techniques for the simulation of electronic circuits. Students 
will learn the state of the art and future challenges in simulating and analyzing 
electronic circuits. Theoretical and practical aspects of important analyses 
techniques: circuit formulation methods, large-signal nonlinear DC, small-signal 
AC and moment matching, transient, inductive modeling, and reduction 
techniques. Recent advances in timing, thermal, and RF circuit analysis. 

KEYWORDS KW1 – Electronic circuits 
KW2 - Electronic Simulation 
KW3 – Electronic Modeling 
KW4 – AC 
KW5 – DC 
KW6 – Analysis parametric 
KW7 – Analysis statistical 
KW8 – Active filters 
KW9 – Amplifier circuits 

LEARNING 
OBJECTIVES 

LO1 - be able to design and simulate from basic to advanced electronic circuits 

LO2 - be able to analyze electronic circuits in DC, AC and in the time domain 

LO3 – apply parametric and statistical analysis in advanced electronic circuits 

LO4 – understand and be able to design active filters 

LO5 – understand and be able to simulate amplifier circuits  

PREREQUISITE
S 

Knowledge of analog and digital electronics, analog filter design and 
electronics generators 

LEARNING 
OUTCOMES 

Knowledge: K1 - Overview of electronic circuit design 

K2 - Analysis of electronic circuits in DC and AC; in the 
time domain; and parametric and statistical.  

K3 - Knowledge of active filters and amplifier circuits 

Skills: S1 - Skills in simulation electronic circuits using a 

computer-aided tool 

S2 - Ability of understanding the main types of analysis 

in analog electronics and the main signal sources 

S3 - Advanced skills in modeling amplifier circuits 
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Responsibility and 
Autonomy: 

RA1 - know how to apply the knowledge acquired and 

their ability to solve problems in new or unfamiliar 

environments within broader (or multidisciplinary) 

contexts related to their area of study 

RA2 - have the learning skills that allow to continue 

studying in a way that will be self-directed or 

autonomous 

RA3 - know and understand how to use a simulation 

software in electronics to customize the design of 

different elements 

MODULES Module
1 (Pre 
optional
) 

Title: Methodology for computer aided design of 
electronic circuits 

Description: This module describes the working methodology 
in circuit design. This methodology includes all the 
stages, procedures, tools, necessary interactions, 
and databases to carry out a complex project, 
such as the automatic design of electronic circuits. 
The methodology is developed in accordance with 
the principles of the systematic approach and 
reveals the cyclical nature of control over a 
project. 

Module
2 

(Pre 
optional
) 

Title: Pspice A/D –signal sources, models of electronic 
components 

Description: This module covers PSPICE A / D in depth. Basic 
concepts and definitions in the simulation of non-
electronic circuits. Types of energy sources. Linear 
models of electronic elements. Models of passive 
analog elements and semiconductor devices. 
Description of bipolar, field effect and MOS 
transistors. 

Module
3 

Title: Voltage and current sources in pspice. Type of 
analysis 

Description: This topic addresses: Concepts of an independent 
signal source. Parameters of a DC and AC source. 
Parameters of independent current / voltage 
sources, described as time functions. Signal 
dependent sources: Types and parameters in 
PSPICE. Types of analysis in PSPICE: analysis of the 
DC mode (Definition of the operating point); 
multivariate DC analysis (DC Sweep Analysis); DC 
sensitivity analysis; small signal DC transfer 
analysis; noise analysis (Analysis of internal noise 
level); transitory analysis; spectral analysis 
(harmonic or Fourier); statistical analysis (Monte 
Carlo); and sensitivity / worst-case analysis. 

Title: DC analysis. DC sweep. Operating point 



Annual Report WP3 for second project year 

620101-EPP-1-2020-1-BG-EPPKA3-VET-COVE Page 72 

 

Module
4 

Description: This module addresses: DC analysis based on the 
Bias Point (Bias Point Analysis). And the DC 
multivariate analysis (DC Sweep Analysis). 

Module
5 

Title: Frequency analysis. AC sweep/noise 

Description: This topic addresses: AC Analysis (Frequency 
Analysis). Transfer function. Mathematical way of 
writing an amplitude-frequency and frequency-
phase characteristic. AC analysis (frequency) in 
PSPICE. Nature of noise analysis. PSPICE noise 
analysis study. 

Module
6 

Title Time domain (transient) analysis 

Description: This topic addresses: Analysis in the time domain 
(Analysis of the Transient Processes). Analysis of 
transient processes in an amplifier circuit. Nature of 
spectral analysis. Harmonic analysis (Spectral, 
Fourier). 

Module
7 

Title Parametric and statistical analysis 

Description: This topic addresses: Parametric analysis. Statistical 
analysis. And the worst-case analysis. Carrying out 
the different analyzes and studying their results on 
PSPICE. 

Module
8 

Title Analyze system behavior of amplifier circuits. 
Simulation of Generator circuits 

Description: This topic addresses: Stability analysis. Computer 
stability study with PSPICE by Nyquist criteria. 
Study and construction of an amplitude-phase 
characteristic. Analysis of generator circuits. 

MATERIALS ☒  videos 

☒  Documents (pdf, doc) 

☒  Presentations (ppt) 

☒  Self-assessment activities 

☐  Auto-assessment activities 

☐  Tutored activities 

☐  Lectures (On-site) 

☒  Lectures (On-line) 

☐  Activities based on laboratory practices 

☒  Activities based on software simulations 

☐  Activities based on peer activities 

☐  Infographics 

☐  Podcasts 
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EXTERNAL 
RESOURCES 

☒  Links to webs 

☒  Videos 

☐  Tutorials 

☐  Books/chapters 

☐  Journal articles/conference papers 

☐  Related/complementary modules/courses (links to other ECOVEM courses) 

☐  Other (Add as many lines as needed): …………………………………….. 

ASSESSMENT 
AND 
EVALUATION 

(Each module 
should have its 
own evaluation as 
well as the whole 
course) 

Percentage of completion 

☒  Assessment based on completion materials (videos, quizzes, etc.) 

Auto-assessment tasks 

☒  Fixed quizzes 

☐  Adaptative quizzes 

☐  Drag and drop activities 

☐  Video-quizzes 

☐  Virtual simulators 

Peer assessment tasks 

☐  Assessment based on peer activities 

Self-assessment tasks 

☐  Essay based on topics and providing a document as solution 

☐  Laboratory practices - laboratory work  

☒  Assessment based on software simulation activities 

Teacher assessment tasks 

☐  On-site examination 

☒  On-line examination 

☐  Laboratory practices - laboratory work 

☒  Assessment based on software simulation activities 

HOME IMAGE 
OF THE 
COURSE (jpg or 
png) 

 

INNOVATIVE 
LEARNING 
METHODOLOGI
ES 

 

☒  Performance-centered approach and Electronic Performance Support 
Systems 

☒  Innovation in instructional design 

☐  Project-Based Learning 

☒  Activity Based Learning 
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☒  Simulation Based Learning 

☐  Remote and Virtual Laboratories 

☒  Blended Learning 

☐  Microlearning 

☒  Open educational resources (OER)  

INTERNAL 
COMMENTS : 

Materials:  
 Video webinar lessons (8),  
 Document (pdf) of webinar presentations (8), 
 Evaluation of each of the lessons (2 per lesson, 16 in total) and final 

evaluation of the module 
 External resources and Internet complementary readings (Included 

inside the documents (pdf) of webinar presentations (8)) 

Evaluation: 
 Each module has two quizzes. Each quiz with 5 objective questions 

with 4 possible answers, the student must positively answer a 
minimum of 3 to pass the quiz and the lesson 

 At the end of the course there are 10 objective questions with 4 
possible answers, the student must positively answer a minimum of 6 
to pass the module 

 

 

8.13 COURSE “Principle of Photovoltaic (PV) Cells and the Different PV 
Cell Technologies” DATASHEET 

COURSE TITLE Principle of photovoltaic (PV) cells and the different PV cell technologies 

COURSE 
PLATFORM 

Moodle 

COURSE WEB www.ines-solaire.org (forthcoming) 

ACCESS 
INFORMATION 

  

PROVIDER 
INSTITUTION 

 INES Formation 

PROVIDER 
CONTACT 

name:
  

LELIEVRE J-F email
: 

jf.lelievre@ines-solaire.org 

TEACHERS T1- LELIEVRE Jean-François 

T2- 

T3- 

 

TYPE OF COURSE ☐  On-line (stand-alone) 

☐  On-line (tutored) 

☐ Visio 

☐ Work-based training 
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☒ On-site training 

☐ Hybrid on-site/on-line 

☒ Other (specify): CEA-INES research laboratories tour  

                              + INES-PFE pedagogical platform tour 

DATES EXPECTED 
OPENING 

06/2022 

DATES 
AVAILABILITY 

☐  365 days accessible 

☒  Other (specify): according to trainers’ availabilities and trainees’ demand 

WORKLOAD 
STUDENT (in 
hours) 

 7 to 14 (according to desired technical level and optional research 
labs and pedagogical platform tours) 

TYPE OF 
TRAINING 

☒  Initial VET 

☒  Continuous VET 

☐  Work-based training 

EQF LEVELS ☐  EQF 3  ☐  EQF 4 ☒  EQF 5  

☒  EQF 6 ☒  EQF 7 ☐  EQF 8 

LANGUAGES ☒  English 

☒  Others (specify): ………French…………………………….. 

MAIN SUBJECT ☐  Design and manufacture of PCB  

☐  Microelectronics packaging technologies  

☐  Integrated circuits design  

☐  System design  

☐  Fundamentals of microelectronics manufacturing 

☒  Microelectronics for a greener economy 

☐  Key competences and skills 

☐  Other (specify): …………………………………….. 

COURSE 
DESCRIPTION 

 Solar photovoltaic (PV) energy will become in a mid-term scale one of the 
World main energy sources while industrial production shall come back to 
Europe in a short-term scale. In this context and in order to integrate this 
sector at the cutting edge of technology, it is important to have an expert 
knowledge on Energy, electricity and photovoltaic markets, while 
understanding the basics of PV cell and module science, technologies and 
fabrication process. 

KEYWORDS KW1- Photovoltaics 

KW2- Electricity and photovoltaic markets 

KW3- Microelectronics for photovoltaic applications 

LEARNING 
OBJECTIVES 

LO1- Understand the photovoltaic principle as well as the opportunities and 
limitations of PV technology 
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LO2- Identify the different PV cell technologies and the general trends and 
technological innovations in PV 

LO3- Apprehend the different microelectronic tools used for the fabrication 
of standard PV cells and modules 

PREREQUISITES P1- Basics in energy 

P2- Basics in electricity  

P3- Basics in physics of materials and microelectronics 

LEARNING 
OUTCOMES 

Knowledg
e: 

K1- Overview of PV industrial sector status and PV applications 

K2- Overview of PV cell and module technologies 

K3- Overview of PV cell and module fabrication process, 
characterization  

 

Skills
: 

S1- Master the operating principle of PV and the different PV cell 
technologies 

S2- Identify trends and technological innovations in PV 

S3- Understand the different stages of manufacturing standard PV 
cells and modules, as well as their characterization 

Responsibilit
y and 
Autonomy: 

C1- Ease with interacting with interlocutors who do not 
master solar technologies 

C2- Proactivity in orienting technological solutions 

 

MODULES Module1 Title
: 

 Photovoltaic electricity market status 

Description
: 

Energy, electricity, renewable electricity and 

photovoltaic markets 

Description of photovoltaic installations and 
overview of applications 

Life cycle assessment, recycling, carbon footprint 

and circular economy 

Module2 Title:  Basic Physics of photovoltaic cell 

Description
: 

Semiconductors properties, p-n junction and 

photovoltaic cell 

Outstanding characteristics and limits of crystalline 

silicon for PV  

Characterization and key parameters of silicon solar 
cells 

Module3 Title:  The different PV cell technologies. 

Description
: 

1st generation PV cells: crystalline silicon 
  Mainstream PERC cell fabrication 

process 

  Advanced concepts for Si PV cells 
  Research routes and industrial trends 

2nd generation PV cells: low cost thin films 
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3rd generation PV cells: high efficiency, 

concentration and space PV 

Emerging PV: the tremendous growth of 
Perovskite solar cells 

Module4 Title:  PV module fabrication process and characterization  

 Description
: 

Architecture of standard PV modules 

Manufacturing process, technological innovations 
and industrial trends 

Module 5 Title:  CEA-INES research laboratories tour 

 Description
: 

Silicon crystallization  

Fabrication and characterization of PV cells  

Fabrication, characterization and accelerated 

ageing of PV modules  

Outdoor research platform of PV systems 

Module 6 Title:  INES-PFE pedagogical platform tour 

Description
: 

Outdoor pedagogical platform of PV systems 

showing the different practical applications of PV 

Indoor pedagogical platform of PV systems 

(components, wiring, installation, safety…) 

MATERIALS ☐  videos 

☒  Documents (pdf, doc) 

☒  Presentations (ppt) 

☐  Self-assessment activities 

☐  Auto-assessment activities 

☐  Tutored activities 

☒  Lectures (On-site) 

☐  Lectures (On-line) 

☒  Activities based on laboratory practices (Research laboratories tours and 
pedagogical platform) 

☐  Activities based on software simulations 

☐  Activities based on peer activities 

☐  Infographics 

☐  Podcasts 

EXTERNAL 
RESOURCES 

☒  Links to webs 

☐  Videos 

☐  Tutorials 

☒  Books/chapters 

☒  Journal articles/conference papers 
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☐  Related/complementary modules/courses (links to other ECOVEM 
courses) 

☒  Other (Add as many lines as needed) exhibition of different generations 

of solar PV cells and modules + research samples 

ASSESSMENT 
AND EVALUATION 

(Each module 
should have its 
own evaluation as 
well as the whole 
course) 

Percentage of completion 

☐  Assessment based on completion materials (videos, quizzes, etc.) 

Auto-assessment tasks 

☒  Fixed quizzes 

☐  Adaptative quizzes 

☐  Drag and drop activities 

☐  Video-quizzes 

☐  Virtual simulators 

Peer assessment tasks 

☐  Assessment based on peer activities 

Self-assessment tasks 

☐  Essay based on topics and providing a document as solution 

☐  Laboratory practices - laboratory work  

☐  Assessment based on software simulation activities 

Teacher assessment tasks 

☒  On-site examination 

☐  On-line examination 

☐  Laboratory practices - laboratory work 

☐  Assessment based on software simulation activities 

HOME IMAGE OF 
THE COURSE (jpg 
or png) 

 

INNOVATIVE 
LEARNING 
METHODOLOGIES 

☐  Performance-centered approach and Electronic Performance Support 
Systems 

☒  Innovation in instructional design 
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(We included in 
the Project 
Proposal the 
Performance-
centered 
approach and 
gender and 
inclusive 
diversity) 

☐  Project-Based Learning 

☐  Activity Based Learning 

☐  Simulation Based Learning 

☐  Remote and Virtual Laboratories 

☐  Blended Learning 

☐  Microlearning 

☐  Open educational resources (OER)  

INTERNAL 
COMMENTS : 

This course is modular and adjustable in terms of duration and 
technical level (EQF 5 to 7). The modules of courses 6.2 and 6.3 can 
be combined with this course according to trainees’ skills and 
expectations 

 

8.14 COURSE “Manufacturing Standard Silicon Photovoltaic (PV) Cells: 

Theory and Technological Responses” DATASHEET 

 

COURSE TITLE Manufacturing standard silicon photovoltaic (PV) cells: Theory and 
technological responses 

COURSE PLATFORM Moodle 

COURSE WEB www.ines-solaire.org (forthcoming) 

ACCESS 
INFORMATION 

  

PROVIDER 
INSTITUTION 

 INES Formation 

PROVIDER 
CONTACT 

name:  LELIEVRE J-F email: jf.lelievre@ines-
solaire.org 

TEACHERS T1- LELIEVRE Jean-François 

T2- 

T3- 

 

TYPE OF COURSE ☐  On-line (stand-alone) 

☐  On-line (tutored) 

☐ Visio 

☐ Work-based training 

☒ On-site training 

☐ Hybrid on-site/on-line 

☒ Other (specify): CEA-INES research laboratories tour  

                              + INES-PFE pedagogical platform tour 

DATES EXPECTED 
OPENING 

06/2022 



Annual Report WP3 for second project year 

620101-EPP-1-2020-1-BG-EPPKA3-VET-COVE Page 80 

 

DATES 
AVAILABILITY 

☐  365 days accessible 

☒  Other (specify): according to trainers’ availabilities and trainees’ 

demand 

WORKLOAD 
STUDENT (in hours) 

 14 to 21 (according to desired technical level) 

TYPE OF TRAINING ☐  Initial VET 

☒  Continuous VET 

☐  Work-based training 

EQF LEVELS ☐  EQF 3  ☐  EQF 4 ☐  EQF 5  

☒  EQF 6 ☒  EQF 7 ☒  EQF 8 

LANGUAGES ☒  English 

☒  Others (specify): ………French…………………………….. 

MAIN SUBJECT ☐  Design and manufacture of PCB  

☐  Microelectronics packaging technologies  

☐  Integrated circuits design  

☐  System design  

☐  Fundamentals of microelectronics manufacturing 

☒  Microelectronics for a greener economy 

☐  Key competences and skills 

☐  Other (specify): …………………………………….. 

COURSE 
DESCRIPTION 

 As solar photovoltaic (PV) energy will become one of main sources in the 
decarbonized World energy mix of next mid-century, the industrial 
production of PV cells should experience a tremendous growth within the 
next years, with part of the production being re-located in Europe. In this 
context, highly skilled profiles in PV are of great interest for the industrial 
and research sectors. 

This course gives in-depth knowledge of the entire industrial production 
chain of PV cells, from the raw material to the PV cell. It allows 
understanding the theory of each fabrication step of standard silicon PV 
cells (PERC cell) as well as the corresponding industrial processes 
optimized to find the balance between high efficiency and low cost. It 
gives also an overview of the different innovative silicon PV cell 
architectures as well as the future research routes for the development 
of large-scale PV. Cutting-edge trends in PV will be further highlighted by 
CEA-INES research laboratories tours showing the latest technological 
innovations developed on industrial-scale state-of-the-art equipment. 

KEYWORDS KW1- Photovoltaics 

KW2- Microelectronics for photovoltaic applications 

KW3- Industrial manufacturing 

LEARNING 
OBJECTIVES 

LO1- Comprehend the photovoltaic principle in details, as well as the 
physical and technological limitations of PV technology 
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LO2- Understand the different PV cell architectures and their potential 
and limitations to increase PV cell efficiency, focusing on the cutting-edge 
trends and technological innovations in PV 

LO3- Apprehend the microelectronic principles and tools used for the 
optimization of the fabrication of standard and advanced PV cells  

PREREQUISITES P1- Basics in electricity  

P2- Basics in microelectronics 

P3- Basics in physics of materials  

LEARNING 
OUTCOMES 

Knowledge: K1- Overview of silicon PV technologies and trends 

K2- Theory and technological answers of each fabrication 
step of standard silicon PV cells (PERC cell) 

K3- In-depth knowledge of the entire industrial production 
chain, from the raw material to the PV cell 

Skills: S1- Advanced skills in microelectronics, materials and 
photovoltaics 

S2- Advanced skills in industrial and lab-scale fabrication and 
characterization equipment 

S3- Master the operating principle of PV, its limits and the 
technological solutions to improve efficiency 

S4- Understand the theory as well as the corresponding 
technological and industrial optimization process of the different 
PV cell manufacturing steps 

S5- Appreciate the different innovative architectures of silicon PV 
cells as well as the future research routes 

S6- Theory and applications of characterization equipment 

Responsibility 
and 
Autonomy: 

C1- Ease with interacting with specialized experts of solar 
technologies 

C2- Proactivity in orienting technological solutions 

 

C3- Design-thinking 

 

MODULES Module1 Title:  Understanding of the photovoltaic context 

Description: Status of the current and future energy 

markets 

PV Market and Applications 

 

Module2 Title:  Production and purification of solar grade 
silicon 

Description: Metallurgical silicon manufacturing process 

and market 

Electronic and solar grade silicon 
manufacturing processes and market 
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Module3 Title:  Crystallization and sawing of solar grade silicon 

Description: Crystallography and semiconductor physics 

 Fundamental properties of 

semiconductors and 

characteristics of silicon 

 Silicon crystal structure and 

energy band diagram 

 Absorption, photogeneration, 

recombination and transport of 

charges 

Industrial crystallization processes 

 Czochralski crystallization of 

monocrystalline silicon 

 Directional crystallization of 

multicrystalline and quasi-

monocrystalline Si 

 Doping 

 Crystal defects, impurities and 

segregation 

 Production capacity and industrial 

market 

Sawing of silicon substrates 

Energy balance and carbon footprint of the 
production of Si wafers 

Module4 Title:  The silicon photovoltaic cell 

 Description: p-n junction and operating principle of the 

PV cell 

Equivalent electrical diagram and key 

parameters of the PV cell 

Physical and technological losses 

Quantum efficiency and spectral response 

History and technological evolution of the 
silicon PV cell 

Industrial and laboratory conversion 

efficiencies 

Architecture of a standard PERC PV cell and 
overview of the industrial manufacturing 

process 

 

 Module5 Title:   Industrial manufacturing process for 
standard PV cells (PERC) 

 Description: Chemical cleaning and texturization 

 Optical constants, reflectivity and 

minimization of optical losses 

 Chemical and plasma etchings 

Diffusion and formation of the p-n junction 
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 Semiconductor doping and p-n 

junction 

 Emitter diffusion: theory, selective 

diffusion, gettering and industrial 

equipment 

Thin films deposition: anti-reflective and 

passivation layers 

 Anti-reflective coating and 

minimization of optical losses; 

optical characterization 

 Recombination mechanisms, 

passivation of surface and volume 

defects 

 Thin film deposition processes 

(PECVD, PVD, ALD, oxidation, 

etc.) and industrial equipment 

 Thin film characterization: theory 

of measurements and 

characterization equipment 

Metallization of the contacts on the front and 
rear faces 

 Laser opening, screen printing 

and rapid annealing furnace 

 Metal-Silicon contacts, Back 

Surface Field, hydrogenation and 

gettering 

The PERC+ bifacial cell 

 Bifaciality coefficient and bifacial 

gain 

 Modification of the industrial 

process 

Characterization of PV cells: principle and 
laboratory and industrial equipment 

 

Module6 Title:   Evolution of silicon PV technology: 
innovative architectures of silicon PV 
cells 

 Description: Silicon quality and wafer size  

From p-type silicon to n-type silicon: 

architectures and industrial fabrication 
processes for PERT cells, high temperature 

passivating contacts (TOPCon), 

heterojunctions (HJT), and interdigitated 
back contacts (IBC) 

Metallization of cells: bifaciality and selective 

passivating contacts 

Industrial issues and research routes for the 
development of large-scale PV 
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 Module 7 Title:   Future of PV technology: perovskite / 
silicon tandem cells 

 Description: The exceptional growth of perovskite solar 

cells 

Development of perovskite / silicon Tandem 
cells for an efficiency greater than 30% 

Module 8 Title:  CEA-INES research laboratories tour 

 Description: Silicon crystallization  

Fabrication and characterization of PV cells  

Fabrication, characterization and 

accelerated ageing of PV modules  

Outdoor research platform of PV systems 

Module 9 Title:  INES-PFE pedagogical platform tour 

 Description: Outdoor pedagogical platform of PV 

systems showing the different practical 

applications of PV 

Indoor pedagogical platform of PV systems 
(components, wiring, installation, safety…) 

MATERIALS ☐  videos 

☒  Documents (pdf, doc) 

☒  Presentations (ppt) 

☐  Self-assessment activities 

☐  Auto-assessment activities 

☐  Tutored activities 

☒  Lectures (On-site) 

☐  Lectures (On-line) 

☒  Activities based on laboratory practices (Research laboratories tours 
and pedagogical platform) 

☐  Activities based on software simulations 

☐  Activities based on peer activities 

☐  Infographics 

☐  Podcasts 

EXTERNAL 
RESOURCES 

☒  Links to webs 

☐  Videos 

☐  Tutorials 

☒  Books/chapters 

☒  Journal articles/conference papers 

☐  Related/complementary modules/courses (links to other ECOVEM 
courses) 
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☒  Other (Add as many lines as needed) exhibition of different 

generations of solar PV cells and modules + research samples 

ASSESSMENT AND 
EVALUATION 

(Each module 
should have its own 
evaluation as well as 
the whole course) 

Percentage of completion 

☐  Assessment based on completion materials (videos, quizzes, etc.) 

Auto-assessment tasks 

☒  Fixed quizzes 

☐  Adaptative quizzes 

☐  Drag and drop activities 

☐  Video-quizzes 

☐  Virtual simulators 

Peer assessment tasks 

☐  Assessment based on peer activities 

Self-assessment tasks 

☐  Essay based on topics and providing a document as solution 

☐  Laboratory practices - laboratory work  

☐  Assessment based on software simulation activities 

Teacher assessment tasks 

☒  On-site examination 

☐  On-line examination 

☐  Laboratory practices - laboratory work 

☐  Assessment based on software simulation activities 

HOME IMAGE OF 
THE COURSE (jpg or 
png) 

 

INNOVATIVE 
LEARNING 
METHODOLOGIES 

(We included in the 
Project Proposal the 
Performance-

☐  Performance-centered approach and Electronic Performance Support 
Systems 

☒  Innovation in instructional design 

☐  Project-Based Learning 

☐  Activity Based Learning 
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centered approach 
and gender and 
inclusive diversity) 

☐  Simulation Based Learning 

☐  Remote and Virtual Laboratories 

☐  Blended Learning 

☐  Microlearning 

☐  Open educational resources (OER)  

INTERNAL 
COMMENTS : 

This course is modular and adjustable in terms of duration and 
technical level (EQF 6 to 8). The modules of courses 6.1 and 6.3 
can be combined with this course according to trainees’ skills 
and expectations 

 

8.15 COURSE “Fabrication, Characterization and Ageing of Photovoltaic 

Modules: Theory and Technological Responses” DATASHEET 

COURSE TITLE Fabrication, Characterization and Ageing of Photovoltaic Modules: Theory 
and Technological Responses 

COURSE 
PLATFORM 

Moodle 

COURSE WEB www.ines-solaire.org (forthcoming) 

ACCESS 
INFORMATION 

  

PROVIDER 
INSTITUTION 

 INES Formation 

PROVIDER 
CONTACT 

name:
  

LELIEVRE J-F email
: 

jf.lelievre@ines-solaire.org 

TEACHERS T1- LELIEVRE Jean-François 

T2- 

T3- 

 

TYPE OF COURSE ☐  On-line (stand-alone) 

☐  On-line (tutored) 

☐ Visio 

☐ Work-based training 

☒ On-site training 

☐ Hybrid on-site/on-line 

☒ Other (specify): CEA-INES research laboratories tour  

                              + INES-PFE pedagogical platform tour 

DATES EXPECTED 
OPENING 

06/2022 

DATES 
AVAILABILITY 

☐  365 days accessible 

☒  Other (specify): … according to trainers’ availabilities and trainees’ 

demand 
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WORKLOAD 
STUDENT (in 
hours) 

 7 to 14 (according to desired technical level and optional research 
labs and pedagogical platform tours) 

 

TYPE OF 
TRAINING 

☐  Initial VET 

☒  Continuous VET 

☐  Work-based training 

EQF LEVELS ☐  EQF 3  ☐  EQF 4 ☐  EQF 5  

☒  EQF 6 ☒  EQF 7 ☒  EQF 8 

LANGUAGES ☒  English 

☒  Others (specify): ………French…………………………….. 

MAIN SUBJECT ☐  Design and manufacture of PCB  

☐  Microelectronics packaging technologies  

☐  Integrated circuits design  

☐  System design  

☐  Fundamentals of microelectronics manufacturing 

☒  Microelectronics for a greener economy 

☐  Key competences and skills 

☐  Other (specify): …………………………………….. 

COURSE 
DESCRIPTION 

 In order to reach a decarbonized World energy mix by mid-century, solar 
photovoltaic (PV) systems have to be massively deployed within the next 
years and decades. Consequently, the industrial production of PV modules 
is already experiencing a tremendous growth, with part of the production 
being re-located in Europe. Accordingly, industry and research sectors are 
very likely to recruit soon engineers and technicians skilled in PV. 

This course provides in-depth knowledge of the industrial fabrication process 
of PV modules, with special emphasis on the materials choice as well as the 
theoretical and practical optimization of each fabrication step regarding 
performance, cost, reliability and durability. The industrial trends as well as 
the future research paths are described and analysed giving a 
comprehensive overview of the main issues of this fast-developing sector at 
the cutting edge of technology. CEA-INES research laboratories tours will 
allow emphasizing on the latest technological innovations developed on 
industrial-scale state-of-the-art equipment. 

KEYWORDS KW1- Photovoltaics 

KW2- Component reliability and durability 

KW3- Industrial manufacturing 

LEARNING 
OBJECTIVES 

LO1- Understand the properties and characteristics of each component of 
PV modules 

LO2- Apprehend the technological and industrial optimization processes of 
the different PV module manufacturing steps 

LO3- Comprehend the reliability and durability issues of PV modules 
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PREREQUISITES P1- Basics in electricity  

P2- Basics in microelectronics and photovoltaics 

P3- Basics in physics of materials  

LEARNING 
OUTCOMES 

Knowledg
e: 

K1- Overview of silicon PV module technologies and trends 

K2- Expertise of the theory and technological answers of each 
fabrication step of standard silicon PV modules 

K3- In-depth knowledge of industrial manufacturing and 
characterization equipment of PV modules 

Skills
: 

S1- Advanced skills in materials and photovoltaics 

S2- Advanced skills in industrial and lab-scale fabrication and 
characterization equipment 

S3- Understand the theory as well as the corresponding technological 
and industrial optimization process of the different PV module 
manufacturing steps S4- Appreciate the different innovations of silicon 
PV modules as well as the future research routes 

S5- Identify the theory and possibilities of characterization 
measurements 

S6- Understand the degradation phenomena of PV modules and the 
principle of accelerated ageing in the laboratory 

Responsibilit
y and 
Autonomy: 

C1- Ease with interacting with specialized experts of solar 
technologies 

C2- Proactivity in orienting technological solutions 

 

C3- Design-thinking 

MODULES Module1 Title
: 

 Architecture of PV modules 

Description
: 

Structure of standard PV modules and industrial 

manufacturing process 

IV (STC) characterization– Interpretation of 

technical data sheets and analysis of key 
parameters  

Industrial trends: size, bifaciality, cell efficiency and 

module power 

Specific designs: climate, BIPV building, VIPV vehicles, 
floating PV, agriPV, flexible and light modules... 

Eco-design, recycling, reconditioning, life cycle 

assessement and circular economy 

 

 

Module2 Title: Materials and manufacturing process of PV modules 

Description
: 

Interconnection of PV cells 

o Electrical architecture of the PV 

module 
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o Welding, brazing, gluing and 

characterization of the busbar 

adhesion  

o Industrial trends: half-cells, 

multibusbars, wires, paving and 

shingling 

Front and rear sides: solar-grade glass and 

backsheet 

o Composition and characterization of 

glass optical transmission  

o Optical losses minimization: anti-

reflective coating and texturization 

o Composition and characterization of 

backsheets: function, evolution and 

alternatives 

Materials for encapsulation and lamination 

o Functions of the encapsulant 

o Families, properties and 

characterization of encapsulants 

o Lamination process 

Junction boxes and framing 

o Role of bypass diodes and mounting of 

junction boxes 

o Deburring and framing 

Final characterization 

o Visual inspection 

o Electroluminescence and 

photoluminescence 

o IV curve, efficiency and cell-to-module 

ratio 

  

  

 

Module3 Title: Reliability and durability: accelerated ageing of PV 
modules 

Description
: 

Degradation phenomena of PV modules: climatic 

factors and feedback from field experience 

Standards, outdoor and indoor accelerated ageing 

of PV modules  

 

 Module 4 Title:  CEA-INES research laboratories tour 

Description
: 

Silicon crystallization  

Fabrication and characterization of PV cells  

Fabrication, characterization and accelerated 
ageing of PV modules  

Outdoor research platform of PV systems 

Module 5 Title:  INES-PFE pedagogical platform tour 
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 Description
: 

Outdoor pedagogical platform of PV systems 

showing the different practical applications of PV 

Indoor pedagogical platform of PV systems 
(components, wiring, installation, safety…) 

MATERIALS ☐  videos 

☒  Documents (pdf, doc) 

☒  Presentations (ppt) 

☐  Self-assessment activities 

☐  Auto-assessment activities 

☐  Tutored activities 

☒  Lectures (On-site) 

☐  Lectures (On-line) 

☒  Activities based on laboratory practices (Research laboratories tours and 
pedagogical platform) 

☐  Activities based on software simulations 

☐  Activities based on peer activities 

☐  Infographics 

☐  Podcasts 

EXTERNAL 
RESOURCES 

☒  Links to webs 

☐  Videos 

☐  Tutorials 

☒  Books/chapters 

☒  Journal articles/conference papers 

☐  Related/complementary modules/courses (links to other ECOVEM 
courses) 

☒  Other (Add as many lines as needed) exhibition of different generations 

of solar PV cells and modules + research samples 

ASSESSMENT 
AND EVALUATION 

(Each module 
should have its 
own evaluation as 
well as the whole 
course) 

Percentage of completion 

☐  Assessment based on completion materials (videos, quizzes, etc.) 

Auto-assessment tasks 

☒  Fixed quizzes 

☐  Adaptative quizzes 

☐  Drag and drop activities 

☐  Video-quizzes 

☐  Virtual simulators 

Peer assessment tasks 

☐  Assessment based on peer activities 

Self-assessment tasks 
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☐  Essay based on topics and providing a document as solution 

☐  Laboratory practices - laboratory work  

☐  Assessment based on software simulation activities 

Teacher assessment tasks 

☒  On-site examination 

☐  On-line examination 

☐  Laboratory practices - laboratory work 

☐  Assessment based on software simulation activities 

HOME IMAGE OF 
THE COURSE (jpg 
or png) 

 

INNOVATIVE 
LEARNING 
METHODOLOGIES 

(We included in 
the Project 
Proposal the 
Performance-
centered 
approach and 
gender and 
inclusive 
diversity) 

☐  Performance-centered approach and Electronic Performance Support 
Systems 

☒  Innovation in instructional design 

☐  Project-Based Learning 

☐  Activity Based Learning 

☒  Simulation Based Learning 

☐  Remote and Virtual Laboratories 

☐  Blended Learning 

☐  Microlearning 

☐  Open educational resources (OER)  

INTERNAL 
COMMENTS : 

This course is modular and adjustable in terms of duration and 
technical level (EQF 6 to 8). The modules of courses 6.1 and 6.2 can 
be combined with this course according to trainees’ skills and 
expectations 
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8.16 COURSE “Design and Fabrication of PCB” DATASHEET 

COURSE TITLE Design and Fabrication of PCB 

COURSE 
PLATFORM 

 Moodle 

COURSE WEB  http://moodle-tus.ecovem.eu/ 

ACCESS 
INFORMATION 

  

PROVIDER 
INSTITUTION 

 Romit LTD 

PROVIDER 
CONTACT 

name:
  

Nikolay Nedelev email
: 

 office@romit-bg.com 

TEACHERS T1-Nikolay Nedelev 

T2-Dimitar Tokamkov 

T3- 

Add as many lines as needed 

TYPE OF COURSE ☒  On-line (stand-alone) 

☐  On-line (tutored) 

☐ Visio 

☐ Work-based training 

☐ On-site training 

☐ Hybrid on-site/on-line 

☐ Other (specify): …………………………………….. 

DATES EXPECTED 
OPENING 

01/23 

DATES 
AVAILABILITY 

☒  365 days accessible 

☐  Other (specify): …………………………………….. 

WORKLOAD 
STUDENT (in 
hours) 

 60 

TYPE OF 
TRAINING 

☒  Initial VET 

☒  Continuous VET 

☐  Work-based training 

EQF LEVELS ☒  EQF 3  ☒  EQF 4 ☐  EQF 5  

☐  EQF 6 ☐  EQF 7 ☐  EQF 8 

LANGUAGES ☒  English 

☐  Others (specify): …………………………………….. 

MAIN SUBJECT ☒  Design and manufacture of PCB  

☐  Microelectronics packaging technologies  
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☐  Integrated circuits design  

☐  System design  

☐  Fundamentals of microelectronics manufacturing 

☐  Microelectronics for a greener economy 

☐  Key competences and skills 

☐  Other (specify): …………………………………….. 

COURSE 
DESCRIPTION 

 The aim of this training course is to provide the necessary knowledge and 
skills for developing design and modeling of Printed Circuit Boards. 

 The free KiCad Electronic Design Automation software is used to design, 
check, route and 3D visualization of PCBs. To implement the course for each 
topic a task description is defined, which students must complete - the task 
may be an test or practical like schematic draw, components placement, 
routing e.t.c with KiCad. 

The students are expected to solve the tests or to upload results file for 
practical tasks. The course includes topics for PCB theory – process flow 
from electronic schematic to the final product. 

 Detailed instructions on how to perform practical tasks in the form of video 
tutorials have been prepared. 

KEYWORDS KW1-Printed Circuit Boards 

KW2-Electronic Design Automation (EDA) 

KW3-Routing topologies 

KW4-EMI 

KW5-KiCad  

LEARNING 
OBJECTIVES 

LO1- To give the student knowledge about drawing electronic schematics 
and PCB with EDA software 

LO2- To give the student familiarity with the different electronic components 
corpse and footprint  

LO3- To give the student knowledge to transform an electronic circuit to 
complete PCB 

Add as many lines as needed 

PREREQUISITES P1- Previous understanding of digital and analogue electronic circuits 

LEARNING 
OUTCOMES 

Knowledg
e: 

K1- Understanding the main components and structure of the 
PCB 

K2- Stages of PCB fabrication – from design to the final product 

K3- Common PCB design problems and their solutions 

K4- PCB designing software 

Skills
: 

S1- Analyze the electronic schematic of the device and to implement 
correct routing and design of the PCB 

S2- Design a PCB for an electronic device. 

S3- Work with PCB design software 
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Responsibilit
y and 
Autonomy: 

C1- Being able to analyze an electronic circuit and create 
schematic based on the circuit by using KiCad.  

C2- Being able to create complete PCB design of given 
electronic circuit by using KiCad 

C3- Being able to create 3D view of the project PCB 

C4- Being able to know and create all the files necessary for 
PCB fabrication 

MODULES Module1 Title
: 

Introduction to Printed Circuit Boards (PCB) 

Description
: 

 Introduces the main concepts of PCBs for 
electronic circuits, PCB structure, materials and 
fabrication stages 

Module1 Title:  PCB design overview 

Description
: 

 Design goals, routing topologies and design 
and production problems 

Module3 Title: Creating of PCB based on electronic circuit by using 
EDA software 

Description
: 

 Using Schematic capture, Layout, 
Autorouther, Simulation Analisys and 3D 
visualisation of the KiCad EDA 

MATERIALS ☒  videos 

☒  Documents (pdf, doc) 

☐  Presentations (ppt) 

☐  Self-assessment activities 

☐  Auto-assessment activities 

☐  Tutored activities 

☐  Lectures (On-site) 

☐  Lectures (On-line) 

☐  Activities based on laboratory practices 

☒  Activities based on software simulations 

☐  Activities based on peer activities 

☐  Infographics 

☐  Podcasts 

EXTERNAL 
RESOURCES 

☒  Links to webs 

☐  Videos 

☐  Tutorials 

☒  Books/chapters 

☒  Journal articles/conference papers 

☐  Related/complementary modules/courses (links to other ECOVEM 
courses) 
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☐  Other (Add as many lines as needed): …………………………………….. 

ASSESSMENT AND 
EVALUATION 

(Each module 
should have its 
own evaluation as 
well as the whole 
course) 

Percentage of completion 

☒  Assessment based on completion materials (videos, quizzes, etc.) 

Auto-assessment tasks 

☒  Fixed quizzes 

☐  Adaptative quizzes 

☐  Drag and drop activities 

☐  Video-quizzes 

☐  Virtual simulators 

Peer assessment tasks 

☐  Assessment based on peer activities 

Self-assessment tasks 

☐  Essay based on topics and providing a document as solution 

☐  Laboratory practices - laboratory work  

☐  Assessment based on software simulation activities 

Teacher assessment tasks 

☐  On-site examination 

☐  On-line examination 

☐  Laboratory practices - laboratory work 

☒  Assessment based on software simulation activities 

HOME IMAGE OF 
THE COURSE (jpg 
or png) 

 

 

INNOVATIVE 
LEARNING 
METHODOLOGIES 

(We included in 
the Project 
Proposal the 
Performance-
centered 
approach and 
gender and 
inclusive 
diversity) 

☒  Performance-centered approach and Electronic Performance Support 
Systems 

☐  Innovation in instructional design 

☒  Project-Based Learning 

☐  Activity Based Learning 

☒  Simulation Based Learning 

☐  Remote and Virtual Laboratories 

☐  Blended Learning 

☐  Microlearning 
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☐  Open educational resources (OER)  

INTERNAL 
COMMENTS : 

 

 

8.17 COURSE “Microprocessor systems” DATASHEET 

COURSE TITLE Microprocessor systems 

COURSE 
PLATFORM 

 Moodle 

COURSE WEB  http://moodle-tus.ecovem.eu/ 

ACCESS 
INFORMATION 

  

PROVIDER 
INSTITUTION 

 Romit LTD 

PROVIDER 
CONTACT 

name:
  

Nikolay Nedelev email
: 

 office@romit-bg.com 

TEACHERS T1-Nikolay Nedelev 

T2-Dimitar Tokmakov 

T3- 

Add as many lines as needed 

TYPE OF COURSE ☒  On-line (stand-alone) 

☐  On-line (tutored) 

☐ Visio 

☐ Work-based training 

☐ On-site training 

☐ Hybrid on-site/on-line 

☐ Other (specify): …………………………………….. 

DATES EXPECTED 
OPENING 

01/23 

DATES 
AVAILABILITY 

☒  365 days accessible 

☐  Other (specify): …………………………………….. 

WORKLOAD 
STUDENT (in 
hours) 

 60 

TYPE OF 
TRAINING 

☒  Initial VET 

☒  Continuous VET 
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☐  Work-based training 

EQF LEVELS ☐  EQF 3  ☐  EQF 4 ☐  EQF 5  

☒  EQF 6 ☐  EQF 7 ☐  EQF 8 

LANGUAGES ☒  English 

☐  Others (specify): …………………………………….. 

MAIN SUBJECT ☐  Design and manufacture of PCB  

☐  Microelectronics packaging technologies  

☐  Integrated circuits design  

☒  System design  

☐  Fundamentals of microelectronics manufacturing 

☐  Microelectronics for a greener economy 

☐  Key competences and skills 

☐  Other (specify): …………………………………….. 

COURSE 
DESCRIPTION 

 The aim of this training course is to provide the necessary knowledge and 
skills for understanding basic microprocessor units, and architectures. 

The training provides necessary knowledge for understanding processor 
subsystems and interfaces and ability to select the right processor according 
to product needs. 

Programming and simulation for microcontrollers provides skills for solving 
real design tasks. 

Detailed instructions on how to perform practical tasks in the form of written 
and video tutorials have been prepared. 

KEYWORDS KW1-Microprocessor 

KW2-Microcontroller 

KW3-Processor architecture 

KW4-Data bus 

KW5-Address bus 

KW6-Memory 

KW7-Interfaces 

KW8-ADC 

KW9-Interrupt 

KW10-Arduino 

LEARNING 
OBJECTIVES 

LO1-To give the student knowledge for different microprocessors and 
microcontrollers . 

LO2-To give the student knowledge to select the proper 
microprocessor/controller depending on the requested functionality. 

LO3-To give the student knowledge to write programs for 
microprocessors/microcontrollers and simulate this programs on dedicated 
simulator. 

Add as many lines as needed 
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PREREQUISITES P1- Previous understanding of digital and analogue electronic circuits 

LEARNING 
OUTCOMES 

Knowledge: K1- Understanding microprocessors structure, design and work 

K2- Knowledge for microprocessor architectures 

K3- Understanding selection of right microprocessor for specific 
task 

K4- Understanding programming for microcontrollers 

Skills: S1- Analyze the tasks to be solved with the microprocessor 

S2- Selecting the right microprocessor according task needs. 

S3- Simulate programs for microprocessors 

Responsibilit
y and 
Autonomy: 

C1- Being able to select the right processor to solve given 
tasks.  

C2- Being able to select the right peripheral  devices for the 
microcontroller 

C3- Being able to design communication of the 
microprocessor  with external devices 

C4- Being able to write an simulate programs for 
microprocessors and microcontrollers 

 

MODULES Module1 Title
: 

Introduction to Microprocessors 

Description
: 

 Introduces the microprocessors structure and 
basic blocks 

Module1 Title:  Microprocessor interfaces  

Description
: 

 Introduction to microprocessors interfaces for 
external devices 

Module3 Title: Microprocessor programs and simulation 

Description
: 

Introduction to program structure, 
initialisation, variable operators, logical 
conditions. Introduction to microprocessor 
program simulations. 

Module4 Add as many modules as needed 

MATERIALS ☐  videos 

☒  Documents (pdf, doc) 

☒  Presentations (ppt) 

☐  Self-assessment activities 

☐  Auto-assessment activities 

☐  Tutored activities 

☐  Lectures (On-site) 

☐  Lectures (On-line) 

☒  Activities based on laboratory practices 
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☐  Activities based on software simulations 

☐  Activities based on peer activities 

☐  Infographics 

☐  Podcasts 

EXTERNAL 
RESOURCES 

☒  Links to webs 

☒  Videos 

☒  Tutorials 

☒  Books/chapters 

☒  Journal articles/conference papers 

☐  Related/complementary modules/courses (links to other ECOVEM 
courses) 

☐  Other (Add as many lines as needed): …………………………………….. 

ASSESSMENT AND 
EVALUATION 

(Each module 
should have its 
own evaluation as 
well as the whole 
course) 

Percentage of completion 

☒  Assessment based on completion materials (videos, quizzes, etc.) 

Auto-assessment tasks 

☒  Fixed quizzes 

☐  Adaptative quizzes 

☐  Drag and drop activities 

☐  Video-quizzes 

☐  Virtual simulators 

Peer assessment tasks 

☐  Assessment based on peer activities 

Self-assessment tasks 

☐  Essay based on topics and providing a document as solution 

☐  Laboratory practices - laboratory work  

☐  Assessment based on software simulation activities 

Teacher assessment tasks 

☐  On-site examination 

☒  On-line examination 

☐  Laboratory practices - laboratory work 

☒  Assessment based on software simulation activities 
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HOME IMAGE OF 
THE COURSE (jpg 
or png) 

 

 

INNOVATIVE 
LEARNING 
METHODOLOGIES 

(We included in 
the Project 
Proposal the 
Performance-
centered 
approach and 
gender and 
inclusive 
diversity) 

☒  Performance-centered approach and Electronic Performance Support 
Systems 

☐  Innovation in instructional design 

☒  Project-Based Learning 

☐  Activity Based Learning 

☒  Simulation Based Learning 

☐  Remote and Virtual Laboratories 

☐  Blended Learning 

☒  Microlearning 

☐  Open educational resources (OER)  

INTERNAL 
COMMENTS : 

 

 

8.18 COURSE “Computer Modelling and Simulation in Analogue 

Electronics” DATASHEET 

COURSE TITLE Computer modelling and simulation in Analogue electronics 

COURSE 
PLATFORM 

 Moodle 

COURSE WEB  http://moodle-tus.ecovem.eu/ 

ACCESS 
INFORMATION 

  

PROVIDER 
INSTITUTION 

 ROMIT LTD 

PROVIDER 
CONTACT 

name:
  

Dimitar Tokmakov email
: 

office@romit-bg.com  

TEACHERS T1-Dimitar Tokmakov 

T2-Nikolay Nedelev 

T3- 

Add as many lines as needed 

mailto:office@romit-bg.com
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TYPE OF COURSE ☒  On-line (stand-alone) 

☐  On-line (tutored) 

☐ Visio 

☐ Work-based training 

☐ On-site training 

☐ Hybrid on-site/on-line 

☐ Other (specify): …………………………………….. 

DATES EXPECTED 
OPENING 

01/23 

DATES 
AVAILABILITY 

☒  365 days accessible 

☐  Other (specify): …………………………………….. 

WORKLOAD 
STUDENT (in 
hours) 

 60 

TYPE OF 
TRAINING 

☒  Initial VET 

☒  Continuous VET 

☐  Work-based training 

EQF LEVELS ☐  EQF 3  ☐  EQF 4 ☐  EQF 5  

☒  EQF 6 ☒  EQF 7 ☐  EQF 8 

LANGUAGES ☒  English 

☐  Others (specify): …………………………………….. 

MAIN SUBJECT ☐  Design and manufacture of PCB  

☐  Microelectronics packaging technologies  

☒  Integrated circuits design  

☒  System design  

☐  Fundamentals of microelectronics manufacturing 

☐  Microelectronics for a greener economy 

☐  Key competences and skills 

☐  Other (specify): …………………………………….. 

COURSE 
DESCRIPTION 

The aim of this training course is to provide the necessary knowledge and 
skills for simulation and modeling of analog electronic circuits through SPICE 
simulator. 

 The free Analog Devices LTSpice simulator is used to simulate the circuits. 
The Performance-centered approach is used to implement the course, and 
for each topic a task description is defined, which students must complete - 
the task is a set of analog electronic simulation circuits with LTSpice , and 
students are expected to upload for each task simulation results file. The 
course includes topics for simulation of analog electronic circuits with 
semiconductor diodes, bipolar and field-effect transistors, electronic 



Annual Report WP3 for second project year 

620101-EPP-1-2020-1-BG-EPPKA3-VET-COVE Page 102 

 

amplifiers with bipolar and field-effect transistors, as well as the study of 
circuits with operational amplifiers. 

Detailed instructions on how to perform simulations in the form of video 
tutorials have been prepared for each topic and task for performance. 

KEYWORDS KW1-Modelling and simulation with SPICE in Analogue Electronics 

KW2-simulation of electronic circuits with P-N junction diodes using LTSpice 

KW3- simulation of electronic circuits with Bipolar and FET transistors using 
LTSpice 

KW4- simulation of electronic amplifiers with Bipolar and FET transistors 
using LTSpice 

KW5- simulation of circuits with operational amplifiers using LTSpice 

KW6- DC Operating Point, DC Sweep, Transient, AC Sweep, Noise, FFT 
analysis 

LEARNING 
OBJECTIVES 

LO1-Understand f types of analysis performed by SPICE simulator 

LO2- Acquiring skills for drawing an electronic circuit with LTSpice and 
performing DC analysis 

LO3- DC Sweep analysis for plot of V-I (Volt-ampere characteristic) of 
rectifier and Zener diodes. Perform nested temperature sweep. 

LO4-Perform of TRANSIENT analysis for simulation of half-wave and full-
wave diode rectifiers. 

LO5- Simulation of output characteristics of BJT in common emitter circuit 

LO6- Plot the output characteristic of n-channel JFET and n-channel 
enhancement mode FET by performing of DC Sweep analysis using LTSpice 

LO7- Simulation of common emitter amplifier with BJT – AC Sweep, noise 
and Transient analysis 

LO8- Simulation JFET common source amplifier – AC Sweep, noise and 
Transient analysis 

LO9-Simulation of inverting and summing amplifiers with OP AMPS - AC 
Sweep, noise and Transient analysis 

LO10-LTSpice simulation of non-inverting OP-AMP amplifier and 
instrumentation OP-AMP amplifier- AC Sweep, noise and Transient analysis 

LO11-OP-AMP Open Loop Gain simulation with LTSpice 

PREREQUISITES P1-Basic knowledge in Physics  and Electrical circuits 

P2-Basic knowledge of the properties of semiconductor devices and 
integrated circuits 

P3-Basic knowledge in Analog electronics – application of diodes, amplifiers 
theory, negative feedback, basic amplifier circuits with BJT, FET and OP-
AMPS 

LEARNING 
OUTCOMES 

Knowledg
e: 

K1-Knowledge for drawing an analog electronic circuit using 
LTSpice 

K2-Know how to perform LTSpice different types of analysis – 
DC operating point, DC Sweep, AC Sweep, Noise and Transient 
analysis 
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K3-Know how to simulate amplifiers with BJT and FET 
transistors and measure Ku, Ki, Zin, Zout, and other amplifier 
parameters 

K4-Know how to simulate and measure the parameters of 
circuits with OP-AMPS 

K4-Knolwdge to simulate the OP-AMP open loop gain 

Add as many lines as needed 

Skills
: 

S1-Draw an electronic circuit using LTSpice 

S2-Perform all analysis types using LTSpice DC operating point, DC 
Sweep, AC Sweep, Noise and Transient analysis 

S3-Simulation of circuits of an electronic amplifiers with BJT, FET and 
OP-AMPS 

S4-Measure the main parameters of an amplifier circuit by performing 
AC, Noise and Transient analysis 

Add as many lines as needed 

Responsibilit
y and 
Autonomy: 

C1- Being able to use SPICE simulator for drawing of an 
electronic circuit and performing the basic analysis 
autonomously 

C2- Being able to measure all electronic amplifiers parameters 
by performing of simulations with LTSpice autonomously 

Add as many lines as needed 

MODULES Module1 Title
: 

 Introduction to SPICE modelling and simulation 

Description
: 

 Introduces the main concepts of drawing an 
electronic circuit, different types of 
semiconductor devices models, type of voltage 
and current sources and the main types of 
analysis performed by LTSpice 

Module2 Title:  LTSpice simulation of electronic circuits with P-N 
junction diodes 

Description
: 

 Transient analysis simulation of rectifier 
circuits with P-N diodes and linear voltage 
regulators with Zener diodes 

Module3 Title:  LTSpice simulation of circuits with BJT and FET 
transistors 

Description
: 

 Simulation of the main amplifier circuits with 
BJT and FET transistors and measurement of 
amplifier circuits parameters as Ku, Ki, Zin, 
Zout and others. 

Module4 Title: LTSpice simulation of circuits with OP-AMPS 

Description: Simulation of the main amplifier circuits with 
OP-AMPS and measurement of amplifier circuits parameters 
as Ku, Ki, Zin, Zout and others. 

MATERIALS ☒  videos 
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☒  Documents (pdf, doc) 

☐  Presentations (ppt) 

☐  Self-assessment activities 

☐  Auto-assessment activities 

☐  Tutored activities 

☐  Lectures (On-site) 

☐  Lectures (On-line) 

☐  Activities based on laboratory practices 

☒  Activities based on software simulations 

☐  Activities based on peer activities 

☐  Infographics 

☐  Podcasts 

EXTERNAL 
RESOURCES 

☒  Links to webs 

☐  Videos 

☐  Tutorials 

☒  Books/chapters 

☒  Journal articles/conference papers 

☐  Related/complementary modules/courses (links to other ECOVEM 
courses) 

☐  Other (Add as many lines as needed): …………………………………….. 

ASSESSMENT 
AND EVALUATION 

(Each module 
should have its 
own evaluation as 
well as the whole 
course) 

Percentage of completion 

☒  Assessment based on completion materials (videos, quizzes, etc.) 

Auto-assessment tasks 

☐  Fixed quizzes 

☐  Adaptative quizzes 

☐  Drag and drop activities 

☐  Video-quizzes 

☐  Virtual simulators 

Peer assessment tasks 

☐  Assessment based on peer activities 

Self-assessment tasks 

☐  Essay based on topics and providing a document as solution 

☐  Laboratory practices - laboratory work  

☐  Assessment based on software simulation activities 

Teacher assessment tasks 

☐  On-site examination 

☐  On-line examination 
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☐  Laboratory practices - laboratory work 

☒  Assessment based on software simulation activities 

HOME IMAGE OF 
THE COURSE (jpg 
or png) 

 

INNOVATIVE 
LEARNING 
METHODOLOGIES 

(We included in 
the Project 
Proposal the 
Performance-
centered 
approach and 
gender and 
inclusive 
diversity) 

☒  Performance-centered approach and Electronic Performance Support 
Systems 

☐  Innovation in instructional design 

☒  Project-Based Learning 

☒  Activity Based Learning 

☒  Simulation Based Learning 

☐  Remote and Virtual Laboratories 

☐  Blended Learning 

☒  Microlearning 

☐  Open educational resources (OER)  

INTERNAL 
COMMENTS : 

 

 

8.19 COURSE “Introduction to Internet of Things” DATASHEET 

COURSE TITLE Introduction to Internet of Things 

COURSE 
PLATFORM 

 Moodle 

COURSE WEB  http://moodle-tus.ecovem.eu/ 

ACCESS 
INFORMATION 

  

PROVIDER 
INSTITUTION 

 Romit LTD 

PROVIDER 
CONTACT 

name:
  

Dimitar Tokmakov email
: 

office@romit-bg.com  

TEACHERS T1-Dimitar Tokmakov 

T2-Nikolay Nedelev 

T3- 

Add as many lines as needed 
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TYPE OF COURSE ☒  On-line (stand-alone) 

☐  On-line (tutored) 

☐ Visio 

☐ Work-based training 

☐ On-site training 

☐ Hybrid on-site/on-line 

☐ Other (specify): …………………………………….. 

DATES EXPECTED 
OPENING 

 

DATES 
AVAILABILITY 

☒  365 days accessible 

☐  Other (specify): …………………………………….. 

WORKLOAD 
STUDENT (in 
hours) 

 60 

TYPE OF 
TRAINING 

☒  Initial VET 

☒  Continuous VET 

☐  Work-based training 

EQF LEVELS ☐  EQF 3  ☐  EQF 4 ☒  EQF 5  

☒  EQF 6 ☐  EQF 7 ☐  EQF 8 

LANGUAGES ☒  English 

☐  Others (specify): …………………………………….. 

MAIN SUBJECT ☐  Design and manufacture of PCB  

☐  Microelectronics packaging technologies  

☐  Integrated circuits design  

☐  System design  

☐  Fundamentals of microelectronics manufacturing 

☒  Microelectronics for a greener economy 

☐  Key competences and skills 

☐  Other (specify): …………………………………….. 

COURSE 
DESCRIPTION 

IoT (Internet of Things) is an advanced automation and analytics system, 
which exploits networking, sensing, big data, and artificial intelligence 
technology to deliver complete systems for a product or service. These 
systems allow greater transparency, control, and performance when applied 
to any industry or system. 

IoT systems have applications across industries through their unique 
flexibility and ability to be suitable in any environment. They enhance data 
collection, automation, operations, and much more through smart devices 
and powerful enabling technology. 
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This VET course aims to provide the students with a thorough introduction 
to IoT. 

 It introduces the key concepts of IoT, necessary in using and deploying IoT 
systems. 

KEYWORDS KW1-IoT key features, advantages and disadvantage; 

KW2- IoT hardware platforms, Arduino, ESP8266, ESP32; 

KW3-IoT protocols, MQTT, JSON, HTTPS; 

KW4-IoT cloud platforms; 

Add as many lines as needed 

LEARNING 
OBJECTIVES 

LO1- To gain knowledge for IoT concepts and domains of  application 

LO2-To understand the embedded systems architectures; 

LO3-To know how to program microcontrollers for interfacing various types 
of sensors; 

LO4- To gain knowledge for general IoT protocols and how to use them to 
send data to cloud; 

Add as many lines as needed 

PREREQUISITES P1- General knowledge of computer networking and protocols 

P2-General knowledge of analog and digital circuits 

P3- General knowledge of microcontrollers, sensors and actuators 

P4- Basic understanding of any programming language (C Programming 
Language preferred) 

Add as many lines as needed 

LEARNING 
OUTCOMES 

Knowledg
e: 

K1- Knowledge for the concept of IoT and its application 
domains; 

K2-Knowledge for microcontrollers, Arduino platforms, ESP8266 
and ESP32 microcontrollers and various sensors and actuators; 

K3-Software platforms for IoT, and general IoT protocols; 

K4-Programming of IoT devices 

Add as many lines as needed 

Skills
: 

S1- Be able to identify main IoT application domains 

S2-Be able to setup Arduino environment for programing of ESP8266 
and ESP32 

S3-Be able to program ESP8266 and ESP32 for interfacing sensors 
and actuators; 

S4 – Skills and knowledge to program microcontrollers to send data 
to cloud platforms using MQTT, JSON and HTTPS; 

Responsibility 
and 
Autonomy: 

C1-Easy use of A 

C2-Creativity 

MODULES Module1 Title
: 

 IoT overview 
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Description
: 

 This module gives a general overview for IoT 
concept, IoT domains and type of applications. 

Module2 Title:  IoT hardware 

Description
: 

 This module introduces the main hardware 
components needed for an IoT project – 
Arduino, ESP32, microcontrollers programming 
and various types of sensors and actuators 

Module3 Title:  IoT software, technology and protocols 

Description
: 

 This module presents the general IoT 
protocols for sending data between IoT decives 
and servers. 

Module 4 Title: IoT cloud platforms 

Description
: 

This module introduces the main IoT cloud 
platforms and projects for controlling IoT 
devices 

Module 5 Title: IoT Home automation and environmental 
monitoring 

Description
: 

Projects for home automation and 
environmental monitoring applications – 
weather station, pollution monitoring, PM dust 
measurements, etc 

MATERIALS ☐  videos 

☒  Documents (pdf, doc) 

☒  Presentations (ppt) 

☐  Self-assessment activities 

☐  Auto-assessment activities 

☐  Tutored activities 

☐  Lectures (On-site) 

☐  Lectures (On-line) 

☒  Activities based on laboratory practices 

☐  Activities based on software simulations 

☐  Activities based on peer activities 

☐  Infographics 

☐  Podcasts 

EXTERNAL 
RESOURCES 

☒  Links to webs 

☒  Videos 

☒  Tutorials 

☒  Books/chapters 

☐  Journal articles/conference papers 
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☐  Related/complementary modules/courses (links to other ECOVEM 
courses) 

☐  Other (Add as many lines as needed): …………………………………….. 

ASSESSMENT AND 
EVALUATION 

(Each module 
should have its 
own evaluation as 
well as the whole 
course) 

Percentage of completion 

☒  Assessment based on completion materials (videos, quizzes, etc.) 

Auto-assessment tasks 

☐  Fixed quizzes 

☐  Adaptive quizzes 

☐  Drag and drop activities 

☐  Video-quizzes 

☐  Virtual simulators 

Peer assessment tasks 

☐  Assessment based on peer activities 

Self-assessment tasks 

☐  Essay based on topics and providing a document as solution 

☐  Laboratory practices - laboratory work  

☐  Assessment based on software simulation activities 

Teacher assessment tasks 

☐  On-site examination 

☒  On-line examination 

☒  Laboratory practices - laboratory work 

☐  Assessment based on software simulation activities 

HOME IMAGE OF 
THE COURSE (jpg 
or png) 

 

INNOVATIVE 
LEARNING 
METHODOLOGIES 

(We included in 
the Project 
Proposal the 
Performance-
centered 
approach and 
gender and 

☒  Performance-centered approach and Electronic Performance Support 
Systems 

☐  Innovation in instructional design 

☒  Project-Based Learning 

☒  Activity Based Learning 

☐  Simulation Based Learning 

☐  Remote and Virtual Laboratories 

☐  Blended Learning 

☐  Microlearning 
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inclusive 
diversity) 

☐  Open educational resources (OER)  

INTERNAL 
COMMENTS : 

No comments 

 

 
8.20 COURSE “LoraWan Technology”  DATASHEET 

COURSE TITLE LoraWan Technology 

COURSE 
PLATFORM 

 Moodle 

COURSE WEB   

ACCESS 
INFORMATION 

 http://moodle-tus.ecovem.eu/ 

PROVIDER 
INSTITUTION 

  

PROVIDER 
CONTACT 

name:  ROMIT LTD email
: 

office@romit-bg.com 

TEACHERS T1-Dimitar Tokmakov 

T2-Nikolay Nedelev 

T3- 

Add as many lines as needed 

TYPE OF COURSE ☒  On-line (stand-alone) 

☐  On-line (tutored) 

☐ Visio 

☐ Work-based training 

☐ On-site training 

☐ Hybrid on-site/on-line 

☐ Other (specify): …………………………………….. 

DATES EXPECTED 
OPENING 

 

DATES 
AVAILABILITY 

☒  365 days accessible 

☐  Other (specify): …………………………………….. 

WORKLOAD 
STUDENT (in 
hours) 

60 
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TYPE OF 
TRAINING 

☒  Initial VET 

☒  Continuous VET 

☐  Work-based training 

EQF LEVELS ☒  EQF 3  ☒  EQF 4 ☒  EQF 5  

☒  EQF 6 ☒  EQF 7 ☒  EQF 8 

LANGUAGES ☒  English 

☐  Others (specify): …………………………………….. 

MAIN SUBJECT ☐  Design and manufacture of PCB  

☐  Microelectronics packaging technologies  

☐  Integrated circuits design  

☐  System design  

☐  Fundamentals of microelectronics manufacturing 

☒  Microelectronics for a greener economy 

☐  Key competences and skills 

☐  Other (specify): …………………………………….. 

COURSE 
DESCRIPTION 

 The LoraWan course offers a complete curriculum for VET students and 
professionals interested in Internet of Things and creating long- range IoT 
solutions. By completing this course, the students will develop a strong 
understanding of the fundamentals that make Lora radio modulation and 
how to design, build and deploy LoraWan networks. 

This course delivers knowledge and practice about the low power, wide area 
networking standard called LoRaWAN. The course provides theoretical 
concepts along with hands-on activities that will get the students familiarized 
with different aspects of the technology. 

KEYWORDS KW1- Low-power wide-area network 

KW2-LoraWan - Long Range Wide Area Network 

KW3-Lora modulation 

KW4- Long-range transmissions with low power consumption 

Add as many lines as needed 

LEARNING 
OBJECTIVES 

LO1- Defining the features of an Internet of Things and LPWAN networks 

LO2-Lora modulation (Physical layer) 

LO3-LoraWan networks structure 

LO4-ABP and OTAA activation methods 

LO5 – Architecture of LoraWan sensor node 

LO6-LoraWan server 

Add as many lines as needed 

PREREQUISITES P1-Basic knowledge in Electric circuits; 

P2-Basic knowledge in digital electronics; 

P3-Basics in telecommunications; 
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P4-Computer networks knowledge, OSI model; 

Add as many lines as needed 

LEARNING 
OUTCOMES 

Knowledge
: 

K1-Understanding for LoraWan technology and how LoraWan 
communication works; 

K2-Be able to design a LoraWan device with microcontroller and 
LoraWan transceiver; 

K3-Know how to export data from LoraWan server; 

K4-Be able to setup and maintenance own LoraWan server 

Add as many lines as needed 

Skills: S1-Use of different types of LoraWan gateways, setup and connect 
to LoraWan network;  

S2-To design and develop custom LoraWan device; 

S3-To use different methods and protocols for exporting data from 
LoraWan server; 

S4- To setup, deploy and  maintenance LoraWan networks; 

Responsibility 
and 
Autonomy: 

C1-Easy use of Things network LoraWan servers for 
collecting data from LoraWan nodes;  

C2-Creativity 

MODULES Module1 Title: Embedded system and IoT 

Description:  This module presents the Internet of Things 
(IoT),Media sharing modes and Spreading 
spectrum with codes.  

Module2 Title:  Radio transmission and propagation 

Description:  This module presents Units and definitions, 
transmition distance in Lora and transceiver 
documentation. 

Module3 Title:  Lora modulation(Physical Layer) 

Description:  This module presents Lora modulation, 
lorawan bitrate and energy consumption 

Module4 Title:  The LoraWan protocol 

 Description: This module presents LorWan and Lora 
alliance, the structure of LoraWan network, the 
LoraWan device classes, activation of LoraWan 
devices ABP and OTAA, Lorawan frame types 
and data rate channels and power. 

Module5 Title: LoraWan networks and LoraWan servers 

 Description: This module presents the different types of 
networks and LoraWan network configuration. 

Module6 Title: The Lora/LoraWan frame 

 Description: This module presents LoraWan protocol layers, 
LoraWan gateways; network server 
communication and IP frame analysis. 
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Module7 Title: Exporting data from LoraWan server 

 Description: This module presents IoT platform services, 
exporting data with HTTP GET and HTTP POST 
protocol;MQTT protocol and exporting data 
with MQTT; 

Module8 Title: Design LoraWan sensor node (LoraWan 
device) 

 Description: This module presents the Lora stacks available, 
sensor node architecture, standalone 
LloraWan architecture, 
microcontroller+LoraWan architecture and 
wireless LoraWan+microcontroller 
architecture. 

Module9 Title: LoraWan sever setup 

 Description: This module presents ChirpStack LoraWan 
server and its configuration. 

Module10 Title: LoraWan IoT platform 

 Description: This module presents how to build LoraWan 
platform from scratch. 

MATERIALS ☐  videos 

☒  Documents (pdf, doc) 

☒  Presentations (ppt) 

☐  Self-assessment activities 

☐  Auto-assessment activities 

☐  Tutored activities 

☐  Lectures (On-site) 

☐  Lectures (On-line) 

☐  Activities based on laboratory practices 

☐  Activities based on software simulations 

☐  Activities based on peer activities 

☐  Infographics 

☐  Podcasts 

EXTERNAL 
RESOURCES 

☒  Links to webs 

☒  Videos 

☒  Tutorials 

☒  Books/chapters 

☒  Journal articles/conference papers 

☐  Related/complementary modules/courses (links to other ECOVEM 
courses) 

☐  Other (Add as many lines as needed): …………………………………….. 
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ASSESSMENT 
AND EVALUATION 

(Each module 
should have its 
own evaluation as 
well as the whole 
course) 

Percentage of completion 

☐  Assessment based on completion materials (videos, quizzes, etc.) 

Auto-assessment tasks 

☐  Fixed quizzes 

☐  Adaptive quizzes 

☐  Drag and drop activities 

☐  Video-quizzes 

☐  Virtual simulators 

Peer assessment tasks 

☐  Assessment based on peer activities 

Self-assessment tasks 

☐  Essay based on topics and providing a document as solution 

☐  Laboratory practices - laboratory work  

☐  Assessment based on software simulation activities 

Teacher assessment tasks 

☐  On-site examination 

☒  On-line examination 

☐  Laboratory practices - laboratory work 

☐  Assessment based on software simulation activities 

HOME IMAGE OF 
THE COURSE (jpg 
or png) 

 

INNOVATIVE 
LEARNING 
METHODOLOGIES 

(We included in 
the Project 
Proposal the 
Performance-
centered 
approach and 
gender and 
inclusive 
diversity) 

☒  Performance-centered approach and Electronic Performance Support 
Systems 

☐  Innovation in instructional design 

☒  Project-Based Learning 

☒  Activity Based Learning 

☐  Simulation Based Learning 

☐  Remote and Virtual Laboratories 

☐  Blended Learning 

☒  Microlearning 

☐  Open educational resources (OER)  
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INTERNAL 
COMMENTS : 

 

 

 

8.21 COURSE “Applied Intercultural Communication”  DATASHEET 

COURSE TITLE Applied Intercultural Communication 

COURSE 
PLATFORM 

 Moodle  

COURSE WEB http://ecovem.ieectqai.uned.es/moodle2/ 

ACCESS 
INFORMATION 

Self-registration. Previously students must create an account in the Moodle 
platform 

PROVIDER 
INSTITUTION 

 J-ArtEck Youth Education Center, Berlin 

PROVIDER 
CONTACT 

name:
  

ELLA NILOVA email
: 

info@j-arteck.org 

TEACHERS T1- SHENDRYK, Galyna,  

 

TYPE OF 
COURSE 

X On-line (stand-alone) 

X  On-line (tutored) 

☐ Visio 

☐ Work-based training 

☐ On-site training 

☐x Hybrid on-site/on-line? OR only on-line? 

☐ Other (specify): …………………………………….. 

DATES 
EXPECTED 
OPENING 

December 2022 

DATES 
AVAILABILITY 

X  365 days accessible 

☐  Other (specify): …………………………………….. 

WORKLOAD 
STUDENT (in 
hours)  

(Workload must 
include face to 
face classes, 
hours of study, 
time to complete 
activities, videos, 
evaluation, 
assessment, etc. 

90  

8: face to face classes 

40: pptx, including built-in activities in Worksheets, tasks to videos, group 
work 

8: online discussion boards 

20: self-study assignments based on Readings and videos 

24: assessment tasks 
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In short, any time 
spent by the 
student in the 
course) 

ECTS  

(25-30 student 
hours) 

3 

ECVET points 

(60 ECVET points 
one full year 
student) 

3 

TYPE OF 
TRAINING 

☐  Initial VET  

X  Continuous VET 

☐  Work-based training 

EQF LEVELS  X EQF 3  ☐  EQF 4 ☐  EQF 5  

☐  EQF 6 ☐  EQF 7 ☐  EQF 8 

LANGUAGES X  English 

☐  Others (specify): …………………………………….. 

MAIN SUBJECT ☐  Design and manufacture of PCB  

☐  Microelectronics packaging technologies  

☐  Integrated circuits design  

☐  System design  

☐  Fundamentals of microelectronics manufacturing 

☐  Microelectronics for a greener economy 

 X  Key competences and skills 

☒  Other (specify): …………………………………….. 

COURSE 
DESCRIPTION 

 This course is developed under ECoVEM project to equip the 
participants with education and training solutions in building up soft 
skills for the new jobs in microelectronics. The course focuses on 
fundamental concepts and practical applications of intercultural 
competences in everyday life and business interactions. It aims at 
enhancing awareness of cultural backgrounds and sensitivity regarding 
contexts (social, cultural, professional, etc.) in which we live and 
communicate. The target audience includes students (B/M/PhD), 
teachers/instructors, professionals from SME in microelectronics, 
engineers from other sectors, and educated but unemployed people 
who are looking for additional training for employment. The course will 
cover general topics, like identity, perception and interpretation, cultural 
dimensions, stereotyping, language as picture of the world, 
communication styles, non-verbal language. It will also provide insights 
into business interactions with reference to intercultural concepts. 
Course participants will be encouraged to draw on their first-hand 
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cultural/transcultural experiences acquired during their work in 
international companies located in Europe.  Assignments, self-study and 
on-line activities are designed to trigger discussions and exchange of 
ideas and opinions among the audience. This course is intended to help 
you become more effective leaders of culturally-mixed teams through 

developing intercultural awareness. 

KEYWORDS KW1- intercultural communication  

KW2- frame of reference 

KW3- cultural dimensions 

KW4- intercultural competence 

Add as many lines as needed 

LEARNING 
OBJECTIVES 

LO1- Discuss basic concepts, conceptual frameworks, along with 
broader contexts of communication 

 LO2- Get to know the frame of reference which allows you to interact 
competently with people from other cultures. 

 LO3- Learn how to lead effectively intercultural teams in order to achieve 
synergy effect based on combination of skills and competences 

 LO4- Understand how cultural factors affect professional environment 

LO5-  Develop an understanding of intercultural competence. 

Add as many lines as needed 

PREREQUISITE
S 

Not required 

Add as many lines as needed 

LEARNING 
OUTCOMES 

Knowledg
e: 

K1- Main terms and concepts as regards to cross-cultural 
communication. 
K2- Knowledge, skills and attitudes that increase 
intercultural competence. 

K3- Cultural profiles 

Add as many lines as needed 

Skills : S1- Identify challenges which arise from cultural differences and 
find ways to address them. 

S2- Use behaviour patterns in the context of intercultural 
settings. 

S3- Analyse non-verbal culturally-conditioned behaviours and 
act  

      accordingly. 

54- Define areas of potential conflicts 

S4- Work effectively in intercultural team. 

Add as many lines as needed 

Responsibilit
y and 
Autonomy: 

Flexible in switching the cultural perspective 

Proactive in adapting to changes 

Open and interested mindset 
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MODULES Module1 Title:  Introducti
on 

 

Description: 

 - Content, Organizational Topics 
 - Culture Codes & Economics 

- What is Intercultural Competence? 

  

Module1 Title: Basic Knowledge   

Description: 

 - Definition of Culture 
 - Cultural Identity 
 - Perception and Interpretation 

- How to measure culture? 

  

Module3 Title: Cultural Dimensions   

Description: 

 - Individualism and Collectivism 
 - Low and High Power Distance 

 - Linear-active, Multi-active, 
Reactive 

 - Deal and Relationship Orientation 
 - Universalism and Particularism   

- Language & Culture 

  

Module4 

 

 

 

 

 

Module 5 

 

Title: Communication Styles 

Description: 

 - Low Context and High Context 
 - Verbal Communication 
 - Non-verbal Communication 
  
 Title: Business Applications 

 Description: 
 - Working in Multicultural Teams 

 - Meetings and Presentations 

 - Project Management Styles 

- Intercultural Profile 

MATERIALS  X  videos 

 X  Documents (pdf, doc) 

 X  Presentations (ppt) 

 X  Self-assessment activities 

☐  Auto-assessment activities 

 X  Tutored activities 

☐  Lectures (On-site) 

 X  Lectures (On-line) 

☐  Activities based on laboratory practices 
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☐  Activities based on software simulations 

 X  Activities based on peer activities 

☐  Infographics 

☐  Podcasts 

EXTERNAL 
RESOURCES 

 X  Links to webs 

 X  Videos 

 X   Tutorials 

 X  Books/chapters 

 X  Journal articles/conference papers 

☐  Related/complementary modules/courses (links to other ECOVEM courses) 

 X  Other Free download worksheets on intercultural training: Teaching 
Culture, Intercultural  Training Exercise Pack  

ASSESSMENT 
AND 
EVALUATION 

(Each module 
should have its 
own evaluation as 
well as the whole 
course) 

Percentage of completion 

 X  Assessment based on completion materials (videos, quizzes, etc.) 

Auto-assessment tasks 

☐  Fixed quizzes 

☐  Adaptative quizzes 

☐  Drag and drop activities 

☐  Video-quizzes 

☐  Virtual simulators 

Peer assessment tasks 

 X  Assessment based on peer activities 

Self-assessment tasks 

 X  Essay based on topics and providing a document as solution 

☐  Laboratory practices - laboratory work  

☐  Assessment based on software simulation activities 

Teacher assessment tasks 

☐  On-site examination 

X  On-line examination 

☐  Laboratory practices - laboratory work 

☐  Assessment based on software simulation activities 
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HOME IMAGE 
OF THE COURSE 
(jpg or png) 

 

 

 

INNOVATIVE 
LEARNING 
METHODOLOGI
ES 

(We included in 
the Project 
Proposal the 
Performance-
centered approach 
and gender and 
inclusive diversity) 

☐  Performance-centered approach and Electronic Performance Support 
Systems 

☐  Innovation in instructional design 

☐  Project-Based Learning 

 X  Activity Based Learning 

☐  Simulation Based Learning 

☐  Remote and Virtual Laboratories 

 X  Blended Learning 

☐  Microlearning 

X  Open educational resources (OER)  

INTERNAL 
COMMENTS : 
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8.22 COURSE “Automotive electronics- Advanced ECU systems. 
Architecture microelectronics  of Telematics control unit in vehicles  
” DATASHEET 

COURSE TITLE Automotive electronics- Advanced ECU systems (control and 
Microelectronics) 

Architecture microelectronics  of Telematics control units (TECU) in 
vehicles   

  Moodle 

COURSE WEB   

ACCESS 
INFORMATION 

  

PROVIDER 
INSTITUTION 

 CYPRUS PRODUCTIVITY CENTER 

PROVIDER 
CONTACT 

name:
  

Andreas Polydorou email: apolydorou@kepa.mlsi.gov.cy 

TEACHERS T1-  Philippos Philippou 

T2-   

T3-   

 

TYPE OF 
COURSE 

☐  On-line (stand-alone) 

☐  On-line (tutored) 

☐ Visio 

☒ Work-based training 

☒ On-site training 

☐ Hybrid on-site/on-line 

☐ Other (specify): …………………………………….. 

DATES 
EXPECTED 
OPENING 

On February 2023 

DATES 
AVAILABILITY 

☐  365 days accessible 

☒  Other (specify): According to trainers’ availabilities and trainees’ demand 

WORKLOAD 
STUDENT (in 
hours) 

 

 

 30 hours of classroom training (lectures, group discussion, case studies, 

exercices) 

 4 hours hand-on training (lab, onsite) 

 (2 hours Examine- Multiple choice, assessment, open questions) 

 90 hours self study 

ECTS  

(25-30 student 
hours) 

2.5 ECTS 

ECVET points  
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(60 ECVET points 
one full year 
student) 

TYPE OF 
TRAINING 

☐  Initial VET 

☒  Continuous VET 

☐  Work-based training 

EQF LEVELS ☐  EQF 3  ☐  EQF 4 ☐  EQF 5  

☒  EQF 6 ☐  EQF 7 ☐  EQF 8 

LANGUAGES ☒  English 

☒  Others (specify):   Greek 

MAIN SUBJECT ☐  Design and manufacture of PCB  

☐  Microelnics packaging technologies  

☐  Integrated circuits design  

☐  System design  

☐  Fundamentals of microelectronics manufacturing 

☒  Microelectronics for a greener economy 

☐  Key competences and skills 

☐  Other (specify): 

COURSE 
DESCRIPTION 

The aim of this electronics laboratory-based course is to extend the delegate’s 

knowledge of electronic principles and develop an understanding on the workings of 

ECU and ADAS (Advanced Driving Assistance System) / Telematics in vehicles. 

The diagnosis of complex vehicle systems requires a technician with a high level of 

understanding. Emphasis on this course is given to the construction of specialised 

electronic circuits, TECU system and practical testing using high precission laboratory 

tools and meters. 

The training course consists of two parts, the theoretical and practical.  

 The first part (theoretical) describes the architecture design and logical flow of 

Advance Driving Assistance system in vehicles, (microelectronics components 
technical characteristics and  logical sequence for operation telematics), and 

 The practical part provides the trainees with all the practical skills required to find 

out, faults using  TECU . 

KEYWORDS KW1-  Adas system 

KW2- Telematics control unit, Gateway ECU 

KW3- Transceiver, System basic chip(SBC), Mofset  

KW4- Microcontroller, security controller, memory, 

KW5- Multichannel (LDO, PMIC) Application processor, Baseband Cellular C-V2X 

KW6- Ethernet switch, Automotive sensors (Hall switches,3Dimage) 

KW7- Active antenna supplies(Transistors), wi-fi/ bluethooth, 
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KW8- EDS, Surge protection, MEMS microphone, Audio Amplifier, Back up battery 

LEARNING 
OBJECTIVES 

LO1- Adas opération system in véhicule 

LO2- Basic components of Adas system (cameras, Radar, lidar and sensors) 

LO3- Principle of operation and theory of TECU system 

LO4- Block diagrams /Components/ electronics flow diagram of TECU 

LO5- Troubleshooting/readings  

LO6-  Practical and writing exams 

PREREQUISITES  P1- Graduate of technical school (electrical section) with three (3) years of experience 

in domestic electrical installations, 

 P2- Diploma or degree in electrical or mechanical engineering with at least two years 

of experience in related electrical works. 

 P3- Licensed Automotive technician specialist in electricians of the EMS Dept 

 P4- Senior Electronic Technicians or Computer/Electronic Engineers (enrolled in the 

Cyprus Scientific and Technical Chamber ‐ ΕΤΕΚP3- Licensed Automotive 

technician specialist in electricians of the EMS Dept 

 

LEARNING 
OUTCOMES 

 

 

Knowledge: 

 

 

 

 

 

 

 (Upon successful completion, the participants will have the 

knowledge to:  

K1- Define the Adas system operation in vechicle 

K2- Describe the function principles of cameras, Radar, lidar and 

sensors of Adas system 

K3- Explain principle of operation and theory of TECU 

K4- Explain the Block diagram, electronic flow diagram of TECU 

K5- Determine the components function of TECU  

K6- Describe the Sequence of troubleshooting/readings by using 

manufacture workshop manual  

K7- Describe the maintenance plan and list of all tools and materials 

required for periodic inspection. 

K8- Describe the appropriate diagnostic procedures to repair the 

faulty TECU 

Skills: To be able to: 

S1- Compare the main types and applications of cameras, Radar, lidar 

and sensors of Adas system 

S2- Understand the main Block diagram and the electronic flow 
control diagram of TECU 

S3- Identify the main components of TECU  

S4- Understand the technical characteristics of the main components 

of TECU 

S5- Take measurements and readings by using manufacture 

workshop manuals as input and output of each components of TECU 

S6- Able to verify the readings of each components with brand new 

TECU 

S7- Analyze the Sequence of troubleshooting and follow the power 
flow diagram of each components of TECU 
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S12- Repair the faulty TECU by using appropriate diagnostic 

equipment’s in a workshop bench by using external input power in 
TECU 

 

 

Responsibility 

and Autonomy: 
          To be competent at:  

 

C1-Appraise the Sequence of troubleshooting by using the 

appropriate manufacture workshop manual of TECU 

C2- Validate the various types of cameras, Radar, lidar and sensors 

of Adas system 

C3- Evaluate the best way to repair TECU due to workshop manual 

and follow the Sequence of troubleshooting  

C4- Compare the various parameters and readings of each 

components of faulty TECU with one brand new (correct one)  

C5-Compare the design parameters, performance factors, of each 

components of faulty TECU 

C6-Manage the appropriate diagnostic equipment’s in a workshop 

bench by using external input power in TECU to find the problem 

C7-Fix the faulty TECU and take the final readings of each components 

 

MODULES 

Module 1 

Title :  Adas system operation in 

vehicle 

 

Description:   

This module covers the basic principles of operation of the Adas 

system. 

The trainer will be able to : 

 Explain the principle of all subcategory of Adas system such as: 
 Adaptive cruise control (ACC) 

 Collision avoidance system (pre-crash system) 

 Emergency driver assistant 

 Lane centering assists 

 Lane change assistance 

 Explain the Visual and environmental monitoring such  as: 

 Automotive head-up display (auto-HUD) 

 Automotive navigation system 

 Automotive night vision 

 Traffic sign recognition (TSR) 

 Vehicular communication systems 

 

Module 2 

Title:  Principles of operation of cameras, Radar, lidar 
and sensors of Adas system 

 

Description:  

 This module covers the knowledge and function of main 

components of Adas system such as cameras, Radar, lidar and 

sensors 

 

The trainer will be able to : 

 Explain the function of cameras, Radar, lidar and sensors 
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 Describe the applications of differnt kind of cameras, 

Radar, lidar and sensors 

 Identify basic terminology will also be explained such as 

frequency, doopler phenomenon, transcducer, transciver, 

logic diode, algorithm, memory, ICC 

Module 3 

Title: TECU principle and theory  

Description:  

This module covers the knowledge of basic design principles of TECU 

system.  

The trainee will be able to : 

 Explain and identify the TECU  

 Determine the principle and operation of TECU 

 Analyze the type of TECU  

 Being able to dissasembly the TECU  and Recognizer all main 

components of TECU 

 

Module 4 

Title: Block diagram/ Components/ electronic flow diagram 
of TECU 

 

Description :  

 This module covers the Block diagram/ Components/ electronic 

flow diagram of TECU   

 

The trainee will be able to explain all the components function and 
electronic flow diagram of TECU as: 

 

 Telematics control unit, Gateway ECU 

 Transceiver, System basic chip (SBC), Mofset  

 Microcontroller, security controller, memory, 

  Multichannel (LDO, PMIC) application processor, 

Baseband Cellular C-V2X 

 Ethernet switch, Automotive sensors (Hall 

switches,3Dimage) 
 Active antenna supplies(Transistors), wi-fi/ Bluetooth, 

 EDS, Surge protection, MEMS microphone, Audio 

Amplifier, Back up battery 

   

 

Module 5 

Title: Sequence of trouble shooting /readings by using 
manufacture workshop manual 

 

Description:   

This module covers the knowledge, skills and competences required 

to enable participants to follow the procedure correctly of trouble 

shooting/readings by using manufacture workshop manual 

The trainee will be able to : 
 Take Reading from the workshop manual of manufacturer 

 Take measurements/readings of TECU 

 Evaluate the best way to repair TECU due to workshop 

manual 

  Compare the various parameters and readings of each 

components of faulty TECU with one brand new (correct 

one) 
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  Manage the appropriate diagnostic equipment’s in a 

workshop bench by using external input power in TECU to 
find the problem 

 Fix the faulty TECU and take the final readings of each 

components 

 

 

 

 

 

 

 

MATERIALS 

☐  videos 

☐  Documents (pdf, doc) 

☒  Presentations (ppt) 

☒  Self-assessment activities 

☐  Auto-assessment activities 

☐  Tutored activities 

☒  Lectures (On-site) 

☐  Lectures (On-line) 

☐  Activities based on laboratory practices 

☐  Activities based on software simulations 

☐  Activities based on peer activities 

☐  Infographics 

☐  Podcasts 

EXTERNAL 
RESOURCES 

☐  Links to webs 

☐  Videos 

☐  Tutorials 

☒  Books/chapters 

☐  Journal articles/conference papers 

☐  Related/complementary modules/courses (links to other ECOVEM courses) 

☐  Other (Add as many lines as needed): …………………………………….. 

ASSESSMENT 
AND 
EVALUATION 

(Each module 
should have its 
own evaluation 
as well as the 
whole course) 

Percentage of completion 

☒  Assessment based on completion materials (videos, quizzes, etc.) 

Auto-assessment tasks 

☒  Fixed quizzes 

☐  Adaptative quizzes 

☐  Drag and drop activities 

☐  Video-quizzes 

☐  Virtual simulators 

Peer assessment tasks 

☒  Assessment based on peer activities 

Self-assessment tasks 

☐  Essay based on topics and providing a document as solution 
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☒  Laboratory practices - laboratory work  

☐  Assessment based on software simulation activities 

Teacher assessment tasks 

☒  On-site examination 

☐  On-line examination 

☒  Laboratory practices - laboratory work 

☐  Assessment based on software simulation activities 

HOME IMAGE 
OF THE COURSE 
(jpg or png) 

 

INNOVATIVE 
LEARNING 
METHODOLOGIE
S 

(We included in 
the Project 
Proposal the 
Performance-
centered 
approach and 
gender and 
inclusive 
diversity) 

☐  Performance-centered approach and Electronic Performance Support 
Systems 

☐  Innovation in instructional design 

☒  Project-Based Learning 

☒  Activity Based Learning 

☐  Simulation Based Learning 

☐  Remote and Virtual Laboratories 

☒  Blended Learning 

☐  Microlearning 

☐  Open educational resources (OER)  

INTERNAL 
COMMENTS : 

 

 

 

8.23 COURSE “Pvtrin  Training and Certification Scheme for Technicians” 

DATASHEET 

COURSE TITLE Pvtrin  Training and Certification Scheme for Technicians 

COURSE 
PLATFORM 

 Moodle 

COURSE WEB   

ACCESS 
INFORMATION 
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PROVIDER 
INSTITUTION 

 CYPRUS PRODUCTIVITY CENTER 

PROVIDER 
CONTACT 

name:
  

A. Polydorou email: a.polydorou@kepa.mlsi.gov.cy 

TEACHERS T1-   

T2-   

T3-   

 

TYPE OF 
COURSE 

☐  On-line (stand-alone) 

☐  On-line (tutored) 

☐ Visio 

☒ Work-based training 

☒ On-site training 

☐ Hybrid on-site/on-line 

☐ Other (specify): …………………………………….. 

DATES 
EXPECTED 
OPENING 

On February 2023 

DATES 
AVAILABILITY 

☐  365 days accessible 

☒  Other (specify): According to trainers’ availabilities and trainees’ demand 

WORKLOAD 
STUDENT (in 
hours) 

 

 

  42 hours of classroom training (lecturers, group discussion, case 

studies, exercises) 

 13 hours hand-on training (lab, onsite) 

 3 hours site visit to a PV park 

 (1,5 hours per candidate for assessment ) 

 125 hours self-study  

ECTS  

(25-30 student 
hours) 

2.5 ECTS 

ECVET points 

(60 ECVET points 
one full year 
student) 

 

TYPE OF 
TRAINING 

☐  Initial VET 

☒  Continuous VET 

☐  Work-based training 

EQF LEVELS ☐  EQF 3  ☐  EQF 4 ☒  EQF 5  

☐  EQF 6 ☐  EQF 7 ☐  EQF 8 

LANGUAGES ☒  English 
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☒  Others (specify):   Greek 

MAIN SUBJECT ☐  Design and manufacture of PCB  

☐  Microelnics packaging technologies  

☐  Integrated circuits design  

☐  System design  

☐  Fundamentals of microelectronics manufacturing 

☒  Microelectronics for a greener economy 

☐  Key competences and skills 

☐  Other (specify):. 

COURSE 
DESCRIPTION 

 This accredited course equips participants with the latest knowledge on how 
to install, maintain and repair a wide range of solar photovoltaic equipment 
& understand the theory behind solar power. 

 

Participants will develop their skills and understanding of basic solar and 
electrical theory, systems components, design, installation, commissioning 
and troubleshooting of a small scale PV system . 

 

 The training course consists of two parts, the theoretical and practical . 
The first part ( theoretical)  describes the underpinning knowledge that is 
required to understand the theory behind PV systems, related regulations, 
safety requirements, design parameters, installation and testing; to be 
delivered with a   face-to-face (classroom lecturers), discussion,videos etc. 
The second part (practical training) provides the trainees with all the 
practical skills in carrying out  a complete installation and testing. 

KEYWORDS KW1-  Solar energy, 

KW2- PV systems and PV technology, 

KW3-  Design, simulation and software, 

KW4- Standards and EU regulations, 

KW5- Net metering, 

KW6- inverters, modules, panels, 

KW7- BAPV, BIPV ( buiding applied and integrated photovoltaics) 

 

LEARNING 
OBJECTIVES 

LO1-  EU and national RES Regulations and standards, 

LO2-  fundamentals and basic principles, 

LO3 - basic design principles, 

LO4 - BAPV and BIPV (Adapted and integrated to bldgs), 

LO5 - installation sitework, 

LO6 - case studies-best practices, 

LO7 - measurement/commisioning, 
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LO8 - maintenance and troubleshooting, 

LO9- quality management and customer service, 

LO10- visit to a PV Park. 

 

PREREQUISITES P1- Graduate of technical school  (electrical section) with three  (3) years of 

experience in domestic electrical installations, 

P2 – Diplôma or dégréé in electrical or mechanical engineering with at least 

two years of expérience in related electrical works. 

P3- Licemnced electricians of the EMS Dept 

P4-  Contractors of elctrical installations up to150 KVA 

P5 -  Senior Electrical Technicians or Electrical Engineers (enrolled in the 

Cyprus Scientific and Technical Chamber ‐ ΕΤΕΚ 

 

LEARNING 
OUTCOMES 

 

 

Knowledge:  (Upon successful completion, the participants will have the 

knowledge to:  

K1-Define the solar energy source parameters and identify 
the solar radiation and  attitude in various states 

K2-Describe the Photovoltaic effect and how solar cells 
converts sunlight into electrical power. 

K3 - List all PV systems components such as cells, 
modules,inverters,    batteries, cables, wires electricity boxes 
and net metering. 

K4-Explain the various types of PV systems  ( industrial , 
residential) for stand alone or grid connected  applications 

K5-Underline the benefits of PV technology with respect to 
environment, energy adequacy, employment and economic 
venue. 

K6- Define BAPV and BIPV mounting and integrating options 

K7- Determine and select the design parameters and 
performance factors for  various residential PV installations 

K8- Describe all the necessary working practices for works 
at heught, fire protection, electrical hazards etc 

K9- Explain and interpret the  plan for a PV installation such 
as work sequences, technical drawings, needed tools, 
materials etc. 

K10- Describe the maintenance plan  and list all tools and 
materilas required for periodic inspection. 

K11- Select the appropriate diagnostic procedures for visual 
inspection and  system monitoring / performance. 

 

Skills: To be able to: 

S1- Calculate the monthly and annual solar opotential cost 
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S2- Compare the main aspects of photovoltaics, collector 
types and cells 

S3- Distinguished the main types of PV systems/ applications 

S4-Understand the main benefits of the PV technology 

S5- Identify the main  typical tools , equipmentrequired for 
the site PV survey 

S6-Establish suitable locations, site layouts for  installaing the 
controls and electrical equipment. 

S7-Calculate the various parameters of the PV system size 
and design the  capacity of the electrical and mechanical  
components. 

S8- Estimate the main parameters for optimum performance 
of the PV System  

S9- Apply the appropriate actions for the suitable PV 
mounting in the building, wrt roof/façade/ glass 
integration. 

S10- Utilise drawings, schematics, instructions, tools, 
equipment and other materials for implementing the 
installation plan. 

S11- Analyse the maintenance plan, select the appropriate 
tools and make all the corrective techniques of the PV 
system. 

S12- Develope all the visual inspection procedures,  
monitoring system.  

 

 

Responsibilit 
and 
Autonomy: 

          To be competent at; . .  

 

 

 

C1-Appraise the solar energy cvalue and advise customers 

C2-  Being aware of the PV technologies and sugest 
appropriate collector system to the customer 

C3- Validate the variouys types of PV systems 

C4- Evaluate the best site PV system site survey 

C5- Compare the various system sizing parameters  and 
design equipment of a PV system  

C6-Compare the design parameters, performance factors, 
mounting options for various PV applications. 

C7-Manage the installation sitework for a PV project, taking 
responsibility for the planning, installation plan, electrical 
works, grid connected systems 
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C8-Rate the maintenance and troubleshooting plan of a  PV 
system evaluate the diagnostic procedures. 

 

 

MODULES 

Module 1 

Title:
  

EU and national RES Regulations and 
standards 

Description:   

This module covers the knowledge of National and EU 

regulations and standards concerning Solar PV system. 

The trainer will be able to : 

 Explain  the EU energy and climate policy as well as the 

national policy for  PV systems. 

 Implement all necessary actions for PV licensing  

procedures, and Renewable energy action plan. 

 

Module 2 

Title:  Fundamentals and basic principles  

Description:  

 This module covers the knowledge on basics of Solar PV system. 

The trainer will be able to : 

 Explain how to generate electricity from solar PV system, 

 Describe the applications and different types of solar PV 

systems. 

 Basic terminology will also be explained such as peak 

load, power consumption, peak sun hour, watt peak, and 

others. 

 

Module 3 

Title: Basic design principles  

Description:  

This module covers the knowledge of basic design principles of 

Solar PV system.  

The trainee will be able to : 

 Explain and identify the site survey according to customer 

needs, 

 Estimate/determine the mounting methods, 

 Decide for the Hazards assesment and PPE .  

 Decide and select the size of system main  components, 

(such as inverters, wiring, batteries,modules etc). 
  Being able to assess the economic and environmental 

performance of the system. 

 

Module 4 

Title: BAPV and BIPV (Adapted and integrated to 
bldgs) 

 

Description:  

 This module covers the general topics concerning building 

Integrated phovoltaics systems and Building Attached Solar PV 

systems.  

 

The trainee will be able to : 
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 Explain the mounting and  intergrating to the building 

options, 
 Make the appropriate actions for the best  mounting as 

well as integrating to the building, 

 Understands the main tasks for the building facade and 

critical design parameters affecting the BIPV and BAPV. 

Module 5 

Title: installation sitework  

Description:   

This module covers the knowledge, skills and competences 

required for the installation work of photovoltaics systems on 
buildings. 

 

Issues such as hazard work, sequence of work ( installation plan), 

working with live loads, interconnected systems, fixing and 

supporting structures as well as integration of PV system are 

covered thoroughly. 

Module 6 

Title: Case studies-best practices 

Description:  

This module covers the knowledge and skills required for the 

development of a PV project from the planning stage to the 

installation. 

 

Participants working in a small group perform an  assesment 

where they develop their skills and understanding of basic solar 

theory,design, safety plan, performance analysis, system 
components, installation, commisssioning and troubleshooting. 

  

Module 7 

Title: Measurement/commisioning, and Net 
Metering 

Description:  

This module covers the knowledge and skills required to ensure 

long term and quality of work of a PV system in order to assure 

best performance and minimum risk of failure. 

The trainee will be able to : 

 Take measurements for various parameters in order to 

compare PV system output with expectations based on 

system sizing, component specifications and operating 

conditions. 

 Use the netting method – ΝΕΤ METERING 

Module 8 

Title: Maintenance and troubleshooting 

Description: 
This module covers the knowledge, skills and competences 

required  for how to maintain a solar system, how to check for 

faults, how to troubleshoot the panels, batteries, inverters and 
charge controller and balance of systems including detecting 

malfunctions and future issues and advice on how to handle 

these issues 



Annual Report WP3 for second project year 

620101-EPP-1-2020-1-BG-EPPKA3-VET-COVE Page 134 

 

Module 9 

Title: Quality management and customer service 

Description:  

This module covers the knowledge, skills and competences 

required  to ensure that the PV system  involves testing and 

certification procedures to  ensure high quality, safety and 
performance of the plant as a whole as well as its components. 

 

Module 10 

Title: Visit to a PV Park 

Description:  
  Study visit to a PV park and recognise various 

components 

 

MATERIALS ☐  videos 

☐  Documents (pdf, doc) 

☒  Presentations (ppt) 

☒  Self-assessment activities 

☐  Auto-assessment activities 

☐  Tutored activities 

☒  Lectures (On-site) 

☐  Lectures (On-line) 

☐  Activities based on laboratory practices 

☐  Activities based on software simulations 

☐  Activities based on peer activities 

☐  Infographics 

☐  Podcasts 

EXTERNAL 
RESOURCES 

☐  Links to webs 

☐  Videos 

☐  Tutorials 

☒  Books/chapters 

☐  Journal articles/conference papers 

☐  Related/complementary modules/courses (links to other ECOVEM 
courses) 

☐  Other (Add as many lines as needed): …………………………………….. 

HOME IMAGE 
OF THE COURSE 
(jpg or png) 
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ASSESSMENT 
AND 
EVALUATION 

(Each module 
should have its 
own evaluation 
as well as the 
whole course) 

Percentage of completion 

☒  Assessment based on completion materials (videos, quizzes, etc.) 

Auto-assessment tasks 

☒  Fixed quizzes 

☐  Adaptative quizzes 

☐  Drag and drop activities 

☐  Video-quizzes 

☐  Virtual simulators 

Peer assessment tasks 

☒  Assessment based on peer activities 

Self-assessment tasks 

☐  Essay based on topics and providing a document as solution 

☒  Laboratory practices - laboratory work  

☐  Assessment based on software simulation activities 

Teacher assessment tasks 

☒  On-site examination 

☐  On-line examination 

☒  Laboratory practices - laboratory work 

☐  Assessment based on software simulation activities 

INNOVATIVE 
LEARNING 
METHODOLOGIE
S 

(We included in 
the Project 
Proposal the 
Performance-
centered 
approach and 
gender and 
inclusive 
diversity) 

☐  Performance-centered approach and Electronic Performance Support 
Systems 

☐  Innovation in instructional design 

☒  Project-Based Learning 

☒  Activity Based Learning 

☐  Simulation Based Learning 

☐  Remote and Virtual Laboratories 

☒  Blended Learning 

☐  Microlearning 

☐  Open educational resources (OER)  

INTERNAL 
COMMENTS : 

 

 

8.24 COURSE “"Digital modeling and manufacturing technician (digital 

maker)"” DATASHEET 

COURSE TITLE "Digital modeling and manufacturing technician (digital maker)" 
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COURSE 
PLATFORM 

not relevant 

 

COURSE WEB www.ialweb.it  https://www.lhofattoio.com/  https://www.effepi.fvg.it/ 

ACCESS 
INFORMATION 

 https://www.lhofattoio.com/ 

PROVIDER 
INSTITUTION 

 IAL FVG 

PROVIDER 
CONTACT 

name:
  

Claudia Isola  email
: 

claudia.isola@ial.fvg.it 

TEACHERS T1- Mauro Bortolani 

T2- 

T3- 

 

TYPE OF COURSE ☐  On-line (stand-alone) 

☐  On-line (tutored) 

☐ Visio 

☒ Work-based training 

☒ On-site training 

☐ Hybrid on-site/on-line 

☐ Other (specify):  

DATES EXPECTED 
OPENING 

10/2022 

DATES 
AVAILABILITY 

☐  365 days accessible 

☒  Other (specify): at the start of the 2022/2023 school year 

STUDENT (in 
hours)  

(Workload must 
include face to 
face classes, 
hours of study, 
time to complete 
activities, videos, 
evaluation, 
assessment, etc. 
In short, any time 
spent by the 
student in the 
course) 

1056  

ECTS 

(25-30 student 
hours) 

not relevant 

 

ECVET points       60                                           

https://www.lhofattoio.com/
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(60 ECVET points 
one full year 
student) 

TYPE OF 
TRAINING 

☒  Initial VET 

☐  Continuous VET 

☐  Work-based training 

EQF LEVELS ☒  EQF 3  ☐  EQF 4 ☐  EQF 5  

☐  EQF 6 ☐  EQF 7 ☐  EQF 8 

LANGUAGES ☐  English 

☒  Others (specify): Italian 

MAIN SUBJECT ☐  Design and manufacture of PCB  

☐  Microelectronics packaging technologies  

☐  Integrated circuits design  

☒  System design  

☐  Fundamentals of microelectronics manufacturing 

☐  Microelectronics for a greener economy 

☐  Key competences and skills 

☐  Other (specify): …………………………………….. 

COURSE 
DESCRIPTION 

  

The training course is aimed at training the Modelling and Digital Fabrication 
Technician (Digital Maker), a highly specialized professional figure who 
intervenes autonomously, within the established framework of action, 
contributing to the supervision of the process of creating prototypes made 
with additive and/or subtractive machines and/or electronic prototypes for 
devices and sensors, through participation in the identification of resources, 
operational organization, monitoring of machines.  

THIRD YEAR 

 

 

KEYWORDS KW1- electronic prototypes 

KW2- additive and/or subtractive machines 

KW3 - electronic boards 

LEARNING 
OBJECTIVES 

Starting from the autonomy granted by its manager, it is able to  

- LO1 develop the concept of an object starting from the customer's needs, 
considering the outline feasibility and defining the variables for transforming 
the idea into a model. 

- LO2 on the basis of design specifications, is able to create the two-
dimensional graphic model of technical drawings in the mechanical field by 
using software  

- LO3 on the basis of design specifications, is able to produce the three-
dimensional graphic model of mechanical parts and assemblies through the 
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use of software) aimed at the creation of virtual prototypes and the 
production of construction drawings. 

- LO4 on the basis of the drawing of the part to be produced, is able to 
produce parts using additive and subtractive technologies, programming the 
machines and implementing any corrections  

- LO5 under the supervision of the project leader, is able to produce 
prototypes of low-complexity electronic boards, respecting the 
rules in the design of the electronic circuit (unravelling), 
assembling the components and checking their connections. 

(BASIC) 

- LO5 under the supervision of the project leader, is able to 
collaborate in the production of firmware for low-complexity 
integrated devices used in prototypes in the electronics industry, 
respecting coding rules and carrying out debugging and testing 

(BASIC) 

 

PREREQUISITES P1- compulsory two-year period 

LEARNING 
OUTCOMES 

Knowledg
e: 

Getting derived models, parametric and algorithmic models, 3d 
models 

Getting to know machine programming - qualitative aspects 

Getting dual layer debarking and board assembly 

Skills
: 

generating derived models 

parametric and algorithmic models 

design top down 

save assemblies 

create renderings 

drafting 

interchange 3d models 

carrying out machine programming - qualitative aspects 

carrying dual layer debarking and board assembly 

 

Responsibilit
y and 
Autonomy: 

Taking responsibility for completing tasks in the context of 
work  

Adapting one's behaviour to the circumstances in solving 
problems 

MODULES Module1 Title
: 

REALISATION OF THREE-DIMENSIONAL MODELS 

Description
: 

derived models 

parametric and algorithmic models 

design top down 

assemblies 

renderings 
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draf 

interchange 3d models 

 

Module2 Title:  PROGRAMMING MACHINES 

Description
: 

  machine programming - quality aspects 

Module3 Title:  FABRICATION OF ELECTRONIC BOARDS 

Description
: 

dual layer debarking 

board assembly 

Module4 Title:  FIRMWARE DEVELOPMENT 

 Description
: 

 

Module 5 Title:  BASIC SKILLS 

 Description
: 

Communication in Italian and foreign languages - 

Mathematical competence and basic competences 
in science and technology - Digital 

competence/informatics - Social and civic 
competences 

Module 6 Title SUPPLEMENTARY AND TRANSVERSAL 
COMPETENCES 

Description
:  

Sense of initiative and entrepreneurship - Cultural 
awareness and expression - Learning to learn 

MATERIALS ☐  videos 

☒  Documents (pdf, doc) 

☒  Presentations (ppt) 

☐  Self-assessment activities 

☐  Auto-assessment activities 

☐  Tutored activities 

☒  Lectures (On-site) 

☐  Lectures (On-line) 

☒  Activities based on laboratory practices (Research laboratories tours and 
pedagogical platform) 

☐  Activities based on software simulations 

☐  Activities based on peer activities 

☐  Infographics 

☐  Podcasts 

EXTERNAL 
RESOURCES 

☒  Links to webs 

☐  Videos 

☐  Tutorials 
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☒  Books/chapters 

☒  Journal articles/conference papers 

☒  Related/complementary modules/courses (links to other ECOVEM 
courses) 

☐  Other (Add as many lines as needed)  

ASSESSMENT 
AND EVALUATION 

(Each module 
should have its 
own evaluation as 
well as the whole 
course) 

Percentage of completion 

☐  Assessment based on completion materials (videos, quizzes, etc.) 

Auto-assessment tasks 

☒  Fixed quizzes 

☐  Adaptative quizzes 

☐  Drag and drop activities 

☐  Video-quizzes 

☐  Virtual simulators 

Peer assessment tasks 

☐  Assessment based on peer activities 

Self-assessment tasks 

☐  Essay based on topics and providing a document as solution 

☒  Laboratory practices - laboratory work  

☐  Assessment based on software simulation activities 

Teacher assessment tasks 

☒  On-site examination 

☐  On-line examination 

☒  Laboratory practices - laboratory work 

☐  Assessment based on software simulation activities 

INNOVATIVE 
LEARNING 
METHODOLOGIES 

(We included in 
the Project 
Proposal the 
Performance-
centered 
approach and 
gender and 
inclusive 
diversity) 

☐  Performance-centered approach and Electronic Performance Support 
Systems 

☒  Innovation in instructional design 

☐  Project-Based Learning 

☐  Activity Based Learning 

☐  Simulation Based Learning 

☐  Remote and Virtual Laboratories 

☐  Blended Learning 

☐  Microlearning 

☐  Open educational resources (OER)  

INTERNAL 
COMMENTS : 

This course, after an initial two-year basic preparation period, is 
divided into two parts of 1056 hours each 

The first part for the achievement of the 3EQF with electronic 
design and modelling fundamentals   
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The second part the achievement of the 4EQF with microcontroller 
system development core 

This specifically is the year for the achievement of the 3EQF 

 

8.25 COURSE "The Entrepreneurial Mindset for professional success" 

DATASHEET 

COURSE TITLE "The Entrepreneurial Mindset for professional success" 

COURSE 
PLATFORM 

not relevant 

 

COURSE WEB www.ialweb.it   

ACCESS 
INFORMATION 

 www.ialweb.it  (forthcoming) 

PROVIDER 
INSTITUTION 

 IAL FVG 

PROVIDER 
CONTACT 

name:  Claudia Isola  email: claudia.isola@ial.fvg.it 

TEACHERS T1- Fabrizio Rondo 

T2- 

T3- 

 

TYPE OF COURSE ☐  On-line (stand-alone) 

☐  On-line (tutored) 

☐ Visio 

☐ Work-based training 

☒ On-site training 

☐ Hybrid on-site/on-line 

☐ Other (specify):  

DATES EXPECTED 
OPENING 

10/2022 

DATES 
AVAILABILITY 

☐  365 days accessible 

☒  Other (specify): at the start of the 2022/2023 school year 

STUDENT (in 
hours)  

(Workload must 
include face to 
face classes, 
hours of study, 
time to complete 
activities, videos, 
evaluation, 

12 
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assessment, etc. 
In short, any time 
spent by the 
student in the 
course) 

ECTS 

(25-30 student 
hours) 

 not relevant 

 

ECVET points 

(60 ECVET points 
one full year 
student) 

  1                                               

TYPE OF 
TRAINING 

☒  Initial VET 

☐  Continuous VET 

☐  Work-based training 

EQF LEVELS ☒  EQF 3  ☒  EQF 4 ☐  EQF 5  

☐  EQF 6 ☐  EQF 7 ☐  EQF 8 

LANGUAGES ☐  English 

☒  Others (specify): Italian 

MAIN SUBJECT ☐  Design and manufacture of PCB  

☐  Microelectronics packaging technologies  

☐  Integrated circuits design  

☐  System design  

☐  Fundamentals of microelectronics manufacturing 

☐  Microelectronics for a greener economy 

☒  Key competences and skills 

☐  Other (specify): …………………………………….. 

COURSE 
DESCRIPTION 

This course includes lessons on important mindsets which form the basis of 
developing an entrepreneurial spirit. These are: Identity and Emotional 
Intelligence, Motivation, Creativity, and Resilience.  

KEYWORDS KW1- Entrepreneurship 

KW2- Motivation 

KW3- Creativity 

KW4- Resilience 

LEARNING 
OBJECTIVES 

to develop and strengthen the entrepreneurial mindset, to motivate them for 
achievement and to enable participants to be independent, capable, 
promising workers. 

PREREQUISITES No entry requirements 
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LEARNING 
OUTCOMES 

Knowledge: K1 Getting to know the components of the entrepreneurial 
mindset: Identity and emotional intelligence, motivation, 
creativity and resilience. 

Skills: S1 Develop your own components of the entrepreneurial mindset: 
Identity and emotional intelligence, motivation, creativity and 
resilience. 

Responsibility 
and 
Autonomy: 

C1 Being able to manage oneself autonomously, within the 
framework of instructions in a work context usually 
predictable but subject to change 

 

C2 Supervise the routine work of others, taking some 
responsibility for the evaluation and improvement of work 
activities 

MODULES Module1 Title: THE ENTREPRENEURIAL MINDSET 

Description: the behavioral aspects associated with 
developing an entrepreneurial spirit. 

a) Identity and Emotional Intelligence 

b) Motivation 

c) Creativity 

d) Resilience 

Module2 Title:  LEADERSHIP SKILLS 

Description: The skills relevant to the entrepreneurial spirit, 

and includes some assignments. 

a) Communication 

b) Leadership 

c) Efficiency 

MATERIALS ☒  videos 

☒  Documents (pdf, doc) 

☒  Presentations (ppt) 

☐  Self-assessment activities 

☐  Auto-assessment activities 

☐  Tutored activities 

☒  Lectures (On-site) 

☐  Lectures (On-line) 

☐  Activities based on laboratory practices (Research laboratories tours and 
pedagogical platform) 

☐  Activities based on software simulations 

☐  Activities based on peer activities 

☐  Infographics 

☐  Podcasts 
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EXTERNAL 
RESOURCES 

☒  Links to webs 

☒  Videos 

☐  Tutorials 

☒  Books/chapters 

☒  Journal articles/conference papers 

☒  Related/complementary modules/courses (links to other ECOVEM 
courses) 

☐  Other (Add as many lines as needed)  

ASSESSMENT 
AND 
EVALUATION 

(Each module 
should have its 
own evaluation as 
well as the whole 
course) 

Percentage of completion 

☐  Assessment based on completion materials (videos, quizzes, etc.) 

Auto-assessment tasks 

☒  Fixed quizzes 

☐  Adaptative quizzes 

☐  Drag and drop activities 

☐  Video-quizzes 

☐  Virtual simulators 

Peer assessment tasks 

☐  Assessment based on peer activities 

Self-assessment tasks 

☐  Essay based on topics and providing a document as solution 

☒  Laboratory practices - laboratory work  

☐  Assessment based on software simulation activities 

Teacher assessment tasks 

☒  On-site examination 

☐  On-line examination 

☐  Laboratory practices - laboratory work 

☐  Assessment based on software simulation activities 

INNOVATIVE 
LEARNING 
METHODOLOGIE
S 

(We included in 
the Project 
Proposal the 
Performance-
centered 
approach and 
gender and 
inclusive 
diversity) 

☐  Performance-centered approach and Electronic Performance Support 
Systems 

☒  Innovation in instructional design 

☐  Project-Based Learning 

☐  Activity Based Learning 

☐  Simulation Based Learning 

☐  Remote and Virtual Laboratories 

☐  Blended Learning 

☐  Microlearning 

☐  Open educational resources (OER)  



Annual Report WP3 for second project year 

620101-EPP-1-2020-1-BG-EPPKA3-VET-COVE Page 145 

 

INTERNAL 
COMMENTS : 

 

 

 

8.26 COURSE "Digital modeling and manufacturing technician (digital 

maker)" DATASHEET 

COURSE TITLE "Digital modeling and manufacturing technician (digital maker)" 

COURSE 
PLATFORM 

not relevant 

 

COURSE WEB www.ialweb.it  https://www.lhofattoio.com/  https://www.effepi.fvg.it/ 

ACCESS 
INFORMATION 

 https://www.lhofattoio.com/ 

PROVIDER 
INSTITUTION 

 IAL FVG 

PROVIDER 
CONTACT 

name:
  

Claudia Isola  email
: 

claudia.isola@ial.fvg.it 

TEACHERS T1- Mauro Bortolani 

T2- 

T3- 

 

TYPE OF COURSE ☐  On-line (stand-alone) 

☐  On-line (tutored) 

☐ Visio 

☒ Work-based training 

☒ On-site training 

☐ Hybrid on-site/on-line 

☐ Other (specify):  

DATES EXPECTED 
OPENING 

10/2022 

DATES 
AVAILABILITY 

☐  365 days accessible 

☒  Other (specify): at the start of the 2022/2023 school year 

STUDENT (in 
hours)  

(Workload must 
include face to 
face classes, 
hours of study, 
time to complete 
activities, videos, 

 1056 

https://www.lhofattoio.com/
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evaluation, 
assessment, etc. 
In short, any time 
spent by the 
student in the 
course) 

ECTS 

(25-30 student 
hours) 

 not relevant 

 

ECVET points 

(60 ECVET points 
one full year 
student) 

    60                                             

TYPE OF 
TRAINING 

☒  Initial VET 

☐  Continuous VET 

☐  Work-based training 

EQF LEVELS ☐  EQF 3  ☒  EQF 4 ☐  EQF 5  

☐  EQF 6 ☐  EQF 7 ☐  EQF 8 

LANGUAGES ☐  English 

☒  Others (specify): Italian 

MAIN SUBJECT ☐  Design and manufacture of PCB  

☐  Microelectronics packaging technologies  

☐  Integrated circuits design  

☒  System design  

☐  Fundamentals of microelectronics manufacturing 

☐  Microelectronics for a greener economy 

☐  Key competences and skills 

☐  Other (specify): …………………………………….. 

COURSE 
DESCRIPTION 

 The training course is aimed at training the Modelling and Digital Fabrication 
Technician (Digital Maker), a highly specialized professional figure who 
intervenes autonomously, within the established framework of action, 
contributing to the supervision of the process of creating prototypes made 
with additive and/or subtractive machines and/or electronic prototypes for 
devices and sensors, through participation in the identification of resources, 
operational organization, monitoring of machines. 

KEYWORDS KW1- devices 

KW2- sensors 

KW3- electronic prototypes 

LEARNING 
OBJECTIVES 

Starting from the autonomy granted by its manager, it is able to  

- LO1 under the supervision of the project leader, is able to produce 
prototypes of low-complexity electronic boards, respecting the 
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rules in the design of the electronic circuit (unravelling), 
assembling the components and checking their connections. 

- LO2 under the supervision of the project leader, is able to 
collaborate in the production of firmware for low-complexity 
integrated devices used in prototypes in the electronics industry, 
respecting coding rules and carrying out debugging and testing. 

- LO3 starting from the concept and subsequent graphic 
development, he/she is able to produce the technical 
documentation relating to the construction of a prototype, which 
is useful for recording progress steps, presenting the prototype to 
the customer and estimating production costs. 

- LO4 develop the concept of an object starting from the customer's needs, 
considering the outline feasibility and defining the variables for transforming 
the idea into a model. 

- LO5 on the basis of design specifications, is able to create the two-
dimensional graphic model of technical drawings in the mechanical field by 
using software  

- LO6 on the basis of design specifications, is able to produce the three-
dimensional graphic model of mechanical parts and assemblies through the 
use of software) aimed at the creation of virtual prototypes and the 
production of construction drawings. 

- LO4 on the basis of the drawing of the part to be produced, is able to 
produce parts using additive and subtractive technologies, programming the 
machines and implementing any corrections  

 

PREREQUISITES P1- Qualification of 3EQF 

LEARNING 
OUTCOMES 

Knowledg
e: 

- Basic physics elements (measurements, forces)    

- Elements of mathematics (solving first degree systems, 
trigonometry)    

- Basic laws for solving electrical networks    

- Properties and solving techniques of Boolean functions    

- Use of sequential logic components    

- Main characteristics of commonly used electronic components    

- Architecture of microprocessor/microcontroller systems   

- Open source electronic design environments    

- Hardware communication protocols    

- Metrology and measuring instruments   

- Safety, hygiene and environmental protection regulations   

- Understand what sensors are and what they are used for  

-Learn the basics of how the major types of sensors work   

-Understand the importance of using high-performance sensors 
in industry   

- Fundamentals of information coding    
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- Algorithmics    

- C programming language    

- Architecture development environment used   

- Fundamentals of networking   

- Characteristics of communication protocols    

- Technical and functional characteristics of computer networks 
and equipment    

- Notes on Internet of Things techniques and technologies    

 - Types and technical characteristics of the main PLCs and 
related components installed in industrial automation systems  

- Software development techniques for PLCs  

- Types of programming languages for PLCs  

- Types of signals and relative connection interfaces  

- Signal acquisition methods 

 - Standards for the representation of design details  

 - Prototype cost estimation methods  

 - Techniques for collecting, organising and managing 
information and feedback 

Skills
: 

QPR-MEC-25  

- Solving steady-state electrical network problems    

- synthesise logic circuits from the problem    

- define design parameters    

- choose suitable components    

- use specific instrumentation for measuring and testing the system    

- apply techniques for the production of prototypes or small series    

- Use CAD software to produce the schematic and layout to produce 
the print master    

 

- Integrate pre-assembled boards for connectivity into designs   

- Understand what sensors are and what they are used for  

- Learn the basics of how the major types of sensors work   

- Understand the importance of using high-performance sensors in 
the industrial environment  

 

QPR-MEC-26 FIRMWARE DEVELOPMENT   

- Configure and manage the development environment    

- Develop firmware for microcontroller boards    

-  Realise simple user interfaces on I/O standards    

- Perform debugging and testing procedures    
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- Interface microcontroller devices to the network   

  - Use processing software to process data and make objects act    

- Use networks, sensors and actuators to connect and interact with 
objects, people and environments    

- Operate according to industry-specific safety regulations   

 

QPR-IMP-23 PROGRAMMING INDUSTRIAL AUTOMATION SYSTEMS  

- Define customer requirements by proposing the most suitable 
automation logic  

- Produce PLC programmes in various languages  

- Develop applications for PLCs on the basis of automation process 
(P&I) indications  

- Develop industrial automation applications and integrate safety 
management into the software  

- Manage and develop supervisory applications for industrial 
automation  

- Develop applications for process data management and processing  

 

QPR-MEC-31  

- Interpreting part drawings  

- Define the production cycle (sequence of stages and operations) 
according to the machines available  

- Estimate production costs according to the various possible design 
solutions  

- Use computer programmes to record operations  

- Use dedicated web platforms (e.g. thingiverse or grabcad) to find 
useful solutions  

- Produce a component without using web platforms  

- Combine the use of web platforms and design autonomy 

Responsibilit
y and 
Autonomy: 

C1 Being able to manage oneself autonomously, within the 
framework of instructions in a work context usually 
predictable but subject to change 

 

C2 Supervise the routine work of others, taking some 
responsibility for the evaluation and improvement of work 
activities 

MODULES Module1 Title
: 

 DESIGN OF MICROCONTROLLER DEVICES TO 
PROJECT SPECIFICATION 

Description
: 

Electric charges   

Electrical forces   

Resistive effects   

Electric generators   



Annual Report WP3 for second project year 

620101-EPP-1-2020-1-BG-EPPKA3-VET-COVE Page 150 

 

Analysis of networks in steady state   

Qualitative behaviour of capacitors and 
inductors   

Generalities on periodic and sinusoidal 
quantities   

Semiconductors (Diode, BJT transistor, MOS, 
OPAMP)   

Power Supply Circuits   

Combinational Logic, Gates and Application 
Circuits   

Sequential Logic, Registers and Counters   

Memories   

The Microcontroller   

The Oscillator   

GPIO   

AD/DC Converter   

EDA CAD   

Schematic   

Layout   

Print Master Production   

Fabrication Techniques   

Component welding   

Electrical Testing 

Module2 Title:  SENSORISTIC EVALUATION APPLIED TO THE 
PROJECT 

Description
: 

- Elements of Physics (units of measurement, space, 

time, speed, acceleration, forces ...)   

 - Main sensors on the market and their 

characteristics   

- Temperature sensors   

- Load Cells   

- Vibration sensors - Accelerometer   

- Acoustic sensors - Microphones   

- Current Sensors   

- Voltage Transducers - Potential Transducer   

- Optical Sensors   

- List of main sensor suppliers by sensor type   

- Practical exercises focusing on the comparative 

evaluation of the characteristics of the main sensors 

and identification of those that best meet the 
requirements of the project to be carried out.  

Module3 Title:  FIRMWARE DEVELOPMENT 
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Description
: 

Boolean logic  

Programming languages   

The basics of C   

Structured Programming   

Interfacing with external devices   

Tasks   

File I/O   

Protocols   

RTOS   

Logic Recalls   

PLC Programming  

Module4 Title:  PROTOTYPE PRODUCTION (CAD OPERATION AND 3D 
PRINTING) 

 Description
: 

- UNI ISO standard relating to parts drawings  

- The production cycle (sequence of steps and 

operations) in general and specific to the production 

tool  

- Costs as a function of the production tool 

(differences between additive and subtractive 

manufacturing)  

- Computer programme to record operations in use  

- Dedicated web platforms (e.g. thingiverse or 

grabcad) 3D libraries  

- 3D modelling techniques using related software  

- Combined use of web platforms and design 

autonomy  

Module 5 Title:  BASIC SKILLS 

 Description
: 

Communication in Italian and foreign languages - 

Mathematical competence and basic competences 
in science and technology - Digital 

competence/informatics - Social and civic 

competences 

Module 6 Title SUPPLEMENTARY AND TRANSVERSAL 
COMPETENCES 

Description
:  

Sense of initiative and entrepreneurship - Cultural 

awareness and expression - Learning to learn 

MATERIALS ☒  videos 

☒  Documents (pdf, doc) 

☒  Presentations (ppt) 

☐  Self-assessment activities 

☐  Auto-assessment activities 

☐  Tutored activities 

☒  Lectures (On-site) 
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☐  Lectures (On-line) 

☒  Activities based on laboratory practices (Research laboratories tours and 
pedagogical platform) 

☐  Activities based on software simulations 

☐  Activities based on peer activities 

☐  Infographics 

☐  Podcasts 

EXTERNAL 
RESOURCES 

☒  Links to webs 

☐  Videos 

☐  Tutorials 

☒  Books/chapters 

☒  Journal articles/conference papers 

☒  Related/complementary modules/courses (links to other ECOVEM 
courses) 

☐  Other (Add as many lines as needed)  

ASSESSMENT 
AND EVALUATION 

(Each module 
should have its 
own evaluation as 
well as the whole 
course) 

Percentage of completion 

☐  Assessment based on completion materials (videos, quizzes, etc.) 

Auto-assessment tasks 

☒  Fixed quizzes 

☐  Adaptative quizzes 

☐  Drag and drop activities 

☐  Video-quizzes 

☐  Virtual simulators 

Peer assessment tasks 

☐  Assessment based on peer activities 

Self-assessment tasks 

☐  Essay based on topics and providing a document as solution 

☒  Laboratory practices - laboratory work  

☐  Assessment based on software simulation activities 

Teacher assessment tasks 

☒  On-site examination 

☐  On-line examination 

☒  Laboratory practices - laboratory work 

☐  Assessment based on software simulation activities 

INNOVATIVE 
LEARNING 
METHODOLOGIES 

☐  Performance-centered approach and Electronic Performance Support 
Systems 

☒  Innovation in instructional design 
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(We included in 
the Project 
Proposal the 
Performance-
centered 
approach and 
gender and 
inclusive 
diversity) 

☐  Project-Based Learning 

☐  Activity Based Learning 

☐  Simulation Based Learning 

☐  Remote and Virtual Laboratories 

☐  Blended Learning 

☐  Microlearning 

☐  Open educational resources (OER)  

INTERNAL 
COMMENTS : 

This course, after an initial two-year basic preparation period, is 
divided into two parts of 1056 hours each 

The first part for the achievement of the 3EQF with electronic 
design and modelling fundamentals   

The second part the achievement of the 4EQF with microcontroller 
system development core 

This specifically is the year for the achievement of the 4EQF 

 

8.27 COURSE “Artificial Intelligence and Student Career Development” 
DATASHEET 

COURSE TITLE Artificial Intelligence and Student Career Development 

COURSE PLATFORM  LearnPress 

COURSE WEB  (to be determined) 

ACCESS 
INFORMATION 

 Free access for  all learners 

PROVIDER 
INSTITUTION 

 SCAS 

PROVIDER 
CONTACT 

name:  Rosen Petkov email:  rosen@scas.bg 

TEACHERS The course encourages self-learning online and does not have a dedicated 
teacher 

 

TYPE OF COURSE ☒  On-line (stand-alone) 

☐  On-line (tutored) 

☐ Visio 

☐ Work-based training 

☐ On-site training 

☐ Hybrid on-site/on-line 

☐ Other (specify): …………………………………….. 

DATES EXPECTED 
OPENING 

December 2022 
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DATES 
AVAILABILITY 

☒  365 days accessible 

☐  Other (specify): …………………………………….. 

WORKLOAD 
STUDENT (in hours) 

75 hours 

TYPE OF TRAINING ☐  Initial VET 

☒  Continuous VET 

☐  Work-based training 

EQF LEVELS ☐  EQF 3  ☒  EQF 4 ☒  EQF 5  

☐  EQF 6 ☐  EQF 7 ☐  EQF 8 

LANGUAGES ☒  English 

☐  Others (specify): …………………………………….. 

MAIN SUBJECT ☐  Design and manufacture of PCB  

☐  Microelectronics packaging technologies  

☐  Integrated circuits design  

☐  System design  

☐  Fundamentals of microelectronics manufacturing 

☐  Microelectronics for a greener economy 

☒  Key competences and Transversal skills 

☐  Other (specify): …………………………………….. 

COURSE 
DESCRIPTION 

 The course is in the filed of continues VET and could be useful both for 
students or people willing to get additional qualification in initial carer 
planing with respect of AI influence. The course will train the participants 
how to achieve high level of media literacy and communications; to 
understand labour market principles and career development, Artificial 
Intelligence (AI), new professions, AI and information structuring; The 
participants will be able to assess the information and AI influence, 
understand AI algorithms in information structuring, plan initial career 
steps in the field of technique/engineering.. The course will be online and 
will combine tools for presentation, video conferencing, resources 
repository. There will be also option to have, if possible, a couple of face-
to-face hours in form of workshop. 

KEYWORDS KW1 – Artificial Intelligence 

KW2-  Career development 

KW3-  Critical thinking 

LEARNING 
OBJECTIVES 

LO1- To raise awareness about AI and how it affects career development 
and daily life 

LO2- To promote critical thinking skills in all spheres of life 

LO3- To introduce basic knowledge about the labour market dynamics to 
learners 

LO4 – Career development and self orientation skills 

LO5-  Digital wellbeing practices  
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PREREQUISITES P1-.General knowledge of technique/engineering professions  

P2- ICT basic skills 

LEARNING 
OUTCOMES 

Knowledge: K1- Media literacy and communications 

K2- Labour market and career development 

K3- Artificial Intelligence (AI) 

K4 - New professions 

K5 - AI and information structuring 

Skills: S1- How to evaluate information 

S2 - How to recognize the AI influence on the information 

S3 - How to search in the deep-web 

S4 - How to plan the career with focus in technique/engineering 

Responsibility 
and 
Autonomy: 

C1- Assessing the information and AI influence 

C2- Understanding AI algorithms in information 
structuring 

C3 - Abilities to plan initial career steps in the field of 
technique/engineering. 

MODULES Module1 Title: Digital media literacy and critical thinking 

Description: This module aims to explore the new 
tendencies in digital media literacy, some 
topics of importance such as critical 
thinking and new terminologies. At the end 
of this module the reader will have a better 
understanding about the digital world, 
increased digital media literacy, will be 
familiar with methods of critical thinking 
when working with information 
technologies.  

Module1 Title: Labour market structure and dynamics 

Description:  This module will discuss in detail the ever-
changing labour market and will briefly 
look at its history and how modern 
technology shapes it today. 

Module3 Title: How Artificial intelligence (AI) structure the 
provided information 

Description:  This module will take a look at the way AI 
has been applied to our daily lives and how 
it affects the information that reaches us. 
The topic of why being aware of AI and it’s 
bias is important for remaining well 
informed. 

Module4 Title: Dead professions and new ones with focus 
on technique and engineering 

Description: In this module we will look at what the 
professions of the past were, how they 
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shaped our present and why they went 
“extinct”. We will take a look at what the 
professions of the present are and what 
the professions of the future could look like 
in the sphere of technique and engineering 

Module5 Title: Critical thinking and rating the information 
for career development 

Description: Critical thinking and how to use the 
methods from Module one for rating the 
information for career development. 

Module6 Title: Digital wellbeing 

Description: In this module we will discuss the way the 
overflow of information affects the users of 
information technologies. The module will 
provide helpful ways to counteract the 
negative effects of this and how to manage 
information.  

Module7 Title: Career development and AI during crises 
and pandemics 

Description: The  Covid-19 pandemic and other recent 
crisis came with a lot of lessons for 
everyone. What were those lessons and 
how to build ones career in a sustainable 
way.  

MATERIALS ☒  videos 

☐  Documents (pdf, doc) 

☐  Presentations (ppt) 

☐  Self-assessment activities 

☒  Auto-assessment activities 

☐  Tutored activities 

☐  Lectures (On-site) 

☐  Lectures (On-line) 

☐  Activities based on laboratory practices 

☐  Activities based on software simulations 

☐  Activities based on peer activities 

☒  Infographics 

☐  Podcasts 

EXTERNAL 
RESOURCES 

☒  Links to webs 

☒  Videos 

☒  Tutorials 

☒  Books/chapters 
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☒  Journal articles/conference papers 

☒  Related/complementary modules/courses (links to other ECOVEM 
courses) 

☐  Other (Add as many lines as needed): …………………………………….. 

ASSESSMENT AND 
EVALUATION 

(Each module 
should have its own 
evaluation as well as 
the whole course) 

Percentage of completion 

☒  Assessment based on completion materials (videos, quizzes, etc.) 

Auto-assessment tasks 

☒  Fixed quizzes 

☐  Adaptative quizzes 

☐  Drag and drop activities 

☐  Video-quizzes 

☐  Virtual simulators 

Peer assessment tasks 

☐  Assessment based on peer activities 

Self-assessment tasks 

☐  Essay based on topics and providing a document as solution 

☐  Laboratory practices - laboratory work  

☐  Assessment based on software simulation activities 

Teacher assessment tasks 

☐  On-site examination 

☒  On-line examination 

☐  Laboratory practices - laboratory work 

☐  Assessment based on software simulation activities 

INNOVATIVE 
LEARNING 
METHODOLOGIES 

(We included in the 
Project Proposal the 
Performance-
centered approach 
and gender and 
inclusive diversity) 

☐  Performance-centered approach and Electronic Performance Support 
Systems 

☐  Innovation in instructional design 

☐  Project-Based Learning 

☐  Activity Based Learning 

☐  Simulation Based Learning 

☐  Remote and Virtual Laboratories 

☐  Blended Learning 

☐  Microlearning 

☒  Open educational resources (OER)  

INTERNAL 
COMMENTS : 
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8.28 COURSE “Entrepreneurship and Validation of Prior Learning in 
Electronics” DATASHEET 

COURSE TITLE Entrepreneurship and validation of prior learning in electronics 

COURSE PLATFORM  LearnPress 

COURSE WEB elval.scas.bg 

ACCESS 
INFORMATION 

 Free access for  all learners 

PROVIDER 
INSTITUTION 

 SCAS 

PROVIDER 
CONTACT 

name:  Rosen Petkov email:  rosen@scas.bg 

TEACHERS The course could be both for guided learning and self-learning. In cases 
of guided learning, the course teachers could be leaders or experts from 
successfully established companies or experts in economics.  

 

TYPE OF COURSE ☒  On-line (stand-alone) 

☐  On-line (tutored) 

☐ Visio 

☐ Work-based training 

☐ On-site training 

☐ Hybrid on-site/on-line 

☐ Other (specify): …………………………………….. 

DATES EXPECTED 
OPENING 

December 2022 

DATES 
AVAILABILITY 

☒  365 days accessible 

☐  Other (specify): …………………………………….. 

WORKLOAD 
STUDENT (in hours) 

 75 hours 

TYPE OF TRAINING ☐  Initial VET 

☒  Continuous VET 

☐  Work-based training 

EQF LEVELS ☐  EQF 3  ☒  EQF 4 ☒  EQF 5  

☐  EQF 6 ☐  EQF 7 ☐  EQF 8 

LANGUAGES ☒  English 

☐  Others (specify): …………………………………….. 

MAIN SUBJECT ☐  Design and manufacture of PCB  

☐  Microelectronics packaging technologies  
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☐  Integrated circuits design  

☐  System design  

☐  Fundamentals of microelectronics manufacturing 

☐  Microelectronics for a greener economy 

☒  Key competences and Transversal skills 

☐  Other (specify): …………………………………….. 

COURSE 
DESCRIPTION 

 The course is in the field of continues VET and could useful both for 
students or people willing to get additional qualification in 
entrepreneurship, project management and validation of prior learning. 
The course will train the participants how to manage the ideas and 
projects in the field of electronics; how to setup an entity; how to validate 
the prior learning of team candidates; The learners will be able to define 
targets, audience, results, quality indicators, and impact and validation 
procedures.  

The course will be online and will combine tools for presentation, video 
conferencing, resources repository. There will be also option to have, if 
possible, a couple of face-to-face hours in form of workshop. 

KEYWORDS KW1 – Entrepreneurship in electronics  

KW2-  Validation of knowledge 

KW3-  Soft skills  

LEARNING 
OBJECTIVES 

LO1-  To improve entrepreneurship skills of learners in the field of 
electronics 

LO2-  To promote the validation of skills and knowledge   

PREREQUISITES P1- General knowledge of technique and in particular basics of electronics. 

P2- ICT basic skills 

LEARNING 
OUTCOMES 

Knowledge: K1- Knowledge about different sub-domains in electronics;  

K2– Knowledge about different types of needs analysis; 

K3- Basic knowledge about financial, legal and ICT aspects; 

K4- Knowledge about planning, quality management and risk 
management; 

K5- Knowledge about types of renewable resources and 
energy saving; 

K6- How to validate the prior learning of your team 
candidates;   

K7- How to define targets, audience, results, quality 
indicators, impact, validation procedures 

Skills: S1- How to perform different types of needs analysis; 

S2- How to formulate the requirements for different team 
positions; 

S3- How to setup team; 

S4- Ability to prepare basic documents- contracts, invoices etc.; 
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S5- Ability to work with different office software for preparing 
documents; 

S6- Ability to work with project management tools; 

S7- Ability to work with assessment systems for learners- online 
tests, serious games, simulators etc.  

Responsibility 
and 
Autonomy: 

C1-Selecting the appropriate sub-domains suitable for 
entrepreneurship; 

C2- Summarizing the results from needs analysis; 

C3- Managing the administrative section; 

C4- Managing projects; 

C5- Maintaining sustainability and long-term goals in the 
electronics domain; 

C5- Maintaining the assessment systems for learners; 

MODULES Module1 Title: Business ideas and selection of electronics 
sub-domain 

Description:  Exploring nowadays sub-domains in 
electronics and selection of suitable sub-
domains for starting a business. Some of 
the electronics sub-domains need vast 
investments and are not suitable for the 
entrepreneurs. But there are areas where 
the business could start with small 
investments. The nowadays entrepreneur 
should explore such low investment areas 
and their potential in nowadays society. 
Identifying some suitable areas for 
developing a business in electronics is one 
of the first steps.  

Module2 Title: Needs analysis and market research 

Description: Even the brightest idea could fail if there is 
no real need of the product/services. It is 
important to analyse the needs of the 
target group, needs of the market and 
tendencies. Different types of needs 
analysis could be employed to prove the 
real need for the product/services. There 
are different tools to explore the market 
current state and trends in the specific sub-
domain.  

Module3 Title: Experience and team formation 

Description: There are several important aspects when 
selecting your partners and setting up a 
team. The team members should have 
knowledge and competencies in the 
domain area. Also the team should be 
manageable in terms of communication 
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and in terms of recourses. The right team 
is crucial for the business success.  

Module4 Title: Important general competencies- financial 
and legal basics and ICT skills 

Description: Being aware of the important financial and 
legal basics is crucial for all entrepreneurs.  
Basic financial and legal knowledge will 
help the entrepreneur to comply with some 
everyday documents like contracts, 
trademarks, copyrights, invoices, taxes 
etc. Basic ICT skills are a must for every 
contemporary businessman.      

Module5 Title: Planning, quality management and risk 
management  

Description: Dividing the work in Work Packages, 
setting milestones and qualitative and 
quantitative indicators is a part of proper 
management. Establishing quality 
indicators will help the quality assurance of 
the results. Risk management plan is a part 
of every project, identifying the potential 
risks and planning the respective measures 
sustains the project development.  

Module6 Title: Renewable resources and energy saving  

Description: There are a number of nowadays 
applications in electronics and 
microelectronics- energy saving systems or 
renewable resources systems.  

Module7 Title: Validation of knowledge, skills and 
competencies of prior learning in 
electronics 

Description: A lot of people acquire knowledge and 
skills through their work experience and 
project work. Validation of prior learning is 
important during the career development- 
when applying for a job, during some 
certification procedures, when getting 
additional qualification in continuous VET. 
In some cases, before validation, training 
should be provided. Some training systems 
may use ECVET, structuring the content as 
Units of Learning Outcomes.   

MATERIALS ☒  videos 

☒  Documents (pdf, doc) 

☐  Presentations (ppt) 

☐  Self-assessment activities 



Annual Report WP3 for second project year 

620101-EPP-1-2020-1-BG-EPPKA3-VET-COVE Page 162 

 

☒  Auto-assessment activities 

☐  Tutored activities 

☐  Lectures (On-site) 

☐  Lectures (On-line) 

☐  Activities based on laboratory practices 

☐  Activities based on software simulations 

☐  Activities based on peer activities 

☒  Infographics 

☐  Podcasts 

EXTERNAL 
RESOURCES 

☒  Links to webs 

☒  Videos 

☒  Tutorials 

☒  Books/chapters 

☒  Journal articles/conference papers 

☒  Related/complementary modules/courses (links to other ECOVEM 
courses) 

☐  Other (Add as many lines as needed): …………………………………….. 

ASSESSMENT AND 
EVALUATION 

(Each module 
should have its own 
evaluation as well as 
the whole course) 

Percentage of completion 

☒  Assessment based on completion materials (videos, quizzes, etc.) 

Auto-assessment tasks 

☒  Fixed quizzes 

☐  Adaptative quizzes 

☐  Drag and drop activities 

☐  Video-quizzes 

☐  Virtual simulators 

Peer assessment tasks 

☐  Assessment based on peer activities 

Self-assessment tasks 

☐  Essay based on topics and providing a document as solution 

☐  Laboratory practices - laboratory work  

☐  Assessment based on software simulation activities 

Teacher assessment tasks 

☐  On-site examination 

☒  On-line examination 

☐  Laboratory practices - laboratory work 

☐  Assessment based on software simulation activities 
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INNOVATIVE 
LEARNING 
METHODOLOGIES 

(We included in the 
Project Proposal the 
Performance-
centered approach 
and gender and 
inclusive diversity) 

☐  Performance-centered approach and Electronic Performance Support 
Systems 

☐  Innovation in instructional design 

☐  Project-Based Learning 

☐  Activity Based Learning 

☐  Simulation Based Learning 

☐  Remote and Virtual Laboratories 

☐  Blended Learning 

☐  Microlearning 

☒  Open educational resources (OER)  

INTERNAL 
COMMENTS : 
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9 Status of T3.4 Development of Learning Materials  
 

The learning materials and the organisation of the courses are designed for a hybrid mode of delivery 
with a) Web-based modules  with tutoring in asynchronous (by e-mail and file transfer) and  

synchronous mode (on-line contact with tutors and other learners, computer conferencing for the 
whole group), and b) some forms of face-to-face learning, e.g. workshops and mostly practical work 
in laboratories, group discussions, case studies.  

As the partner VET centres use different e-learning platforms ECoVEM will organise the e-learning 
courses in a common entry point to the courses also called “Shell”. The courses themselves will be 
maintained on the local servers of the partners.  

Responsible for the creation of “Shell” is SCAS. 
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10 The Shell 
 

The common entry point is with the following domain: https://courses-ecovem.eu/ 

It is hosted and maintained by SCAS. 

The Shell is designed to list and present all the ECoVEM courses in the best possible way. The Shell 
serves to aid in the discovery of the courses by the students. 

 

10.1 Categories 

The categories of the courses will be as stated in the project application and as agreed by partners: 

- Design and fabrication of printed circuit boards 

- Microelectronics packaging technologies 

- Integrated Circuits Design  

- System design 

- Basics of microelectronics manufacturing 

- Microelectronics for greener economy and industrial applications 

- Key Competences & Transversal Skills 

 

10.2 Filtering 

Apart from being categorized in one of the topics each course is tagged with the following 
information from the courses datasheet. This helps to further identify and categorize the courses: 

Language of course English, Bulgarian, Lithuanian, Turkish, Czech  

EQF Level 

☐  EQF 3   ☐  EQF 6 

☒  EQF 4  ☐  EQF 7 

☐  EQF 5  ☐  EQF 8 

Type of training  

  

☐  Initial VET 

☒  Continuous VET 

☐  Work-based training 

Mode of delivery 

☒  E-learning in autonomy 

☐ Visio 

☐ Work-based training 

☐ On-site training (in VET organisations) 

☐ Other. Please specify: ___________ 

Associated certification 
/ credits / diploma 

YES/NO 

Is this course paying / 
with a fee? 

YES/NO 

https://courses-ecovem.eu/


Annual Report WP3 for second project year 

620101-EPP-1-2020-1-BG-EPPKA3-VET-COVE Page 166 

 

 

10.3 Course information 

 

Upon selecting a course, the user is presented with the following information: 

• Picture for the course 

• The Syllabus of the corresponding course from the course data sheet 

• Button with link to the course 

• The Details information from the course data sheet 
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10.4 Google Analytics  

 

The Shell has an Internal system for counting users and analyzing their behavior (Google analytics).  

Indicators: 

- Total Shell visitors 

- How many people clicked on a particular course listing 
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11 Conclusions 
  

This document reported the intermediate results on the implementation of work package 3.  

The competence matrix with the learning outcomes defined was delivered with the first project year 
report. 

Guidelines for innovative learning for instructional design of courses were developed and are 
delivered five months before the deadline. Teachers’ training will be organised by the responsible 
for the tasks P17 CPC. 

The datasheets of 28 courses are developed until now and at least four other courses are to be 
developed. The on-line courses are under development. The industrial partners are expected to 
collaborate in the development of on-line courses with videos, presentations, projects and case 
studies. 

The e-learning courses will be delivered from the servers of the developers with a common entry 
point to the ECoVEM curriculum. The shell/the entry point design has been done already by SCAS. 

The delivery of five courses has started already. These are courses delivered in collaboration with 
industrial partners. The planned start of the exploitation period in from M30, i.e. from April 2023. 

 

 


