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1 Background, problems and objectives in the project ComEd 

Vocational training and further education in areas of high-technology as micro- and 

nanotechnologies require new methods in order of strengthening the part of teachers and 

trainers. Due to the dynamics of technical-technological developments and a high variety of 

products, materials and technologies in MNT enterprises the need of educational concepts 

and offers is different and changes quickly. Considering this situation there are special 

requirements in order of developing and designing educational processes and developing the 

competences of the educational staff. In addition to a continuous development of new 

knowledge from international research it has to be implicated know-how generated in 

companies in teaching and learning processes as well.  

A suitable approach encouraging the development of competences of the educational staff is 

a stronger implication of exploration tasks aiming on working processes, carried out by 

apprentices or participants of further education. Explored information about working 

processes, problems, approaches of solutions and innovative development results are an 

important potential of learning for teachers and trainers. 

Our project deals with a model of integrating exploration tasks in vocational training and 

further education, which was primarily developed and proved in other German industrial 

sectors. This model has been adapted in the context of qualifying the educational staff of 

MNT enterprises and educational service provider (ESP) and transferred to the European 

partner countries. As a result a model has been further developed on an European scale 

which includes products fostering European exchange (e. g. pool of operational tasks, 

handouts and a web based exchange platform for multipliers, teachers and trainers). 

Furthermore it was the common effort of all partners to adjust the understanding of 

vocational training and further education in order to force the economical development in 

Europe. The partnership which realised the project ComEd, involves educational service 

provider for companies of MNT. These ESPs have a different institutional background and 

different focus on professional topics concerning vocational training and further education. 

ESPs will complement one another and assure a wide consideration of learning content. 
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Main objectives of ComEd were: 

- Strengthening the role of qualified employees including educational staff within 

vocational training and further education in the field of MNT in terms of new functions 

and tasks in conjunction with high dynamic of technical-technological development 

- Increasing mobility of apprentices in MNT

Actually, apprentices in industrial-technical occupations in mobility projects are 

comparatively low. For that reason, preconditions for future European mobility 

projects for apprentices in companies of MNT shall be created simultaneously within 

the project ComEd 

Target groups of project were: 

- Education personnel within vocational training and further education for MNT 

involved in transfer (teachers, trainers in educational institutions and in SME) and 

- based on it, learners within vocational training and further education in MNT in all 

involved countries during proving of concepts and instruments 

2 The teaching and learning method „exploration task“  

 Method 

The Exploration in enterprises is a special work order to learners. It focuses on the 

independent recording, documenting, evaluating and presenting objects, phenomena or 

processes of a professional or occupational reality. Thereby the exploration is orientated at 

the business process (as opposed to factory tours and excursions). The elaboration of 

various learning situations based on the exploration of business processes (including 

production and training processes). For learners, teachers and trainers the explorations lead 

to a better understanding of professional actions. Especially teachers and trainers get an 

current insight into the operational practice.  
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Fields of applications of exploration in enterprises  

The exploration in enterprises may relate to various aspects of the professional reality and 

services in the company. A wealth of variations are possible starting from the typical job 

descriptions in the professionalism to the (partial)description of the work and process design 

in the value chain up to the task description of parts of the company. Explorations can also 

fulfill different functions in the learning and training process. These include e.g. the 

preparation for new thematic contents as an independent project work as well as to "review" 

acquired theoretical knowledge in practice. 

Use of explorations as an instrument of skills development 

Educational institutions should strive for an systematic integration of exploration in 

enterprises (cf. Further developed conception for integrating the learning/teaching method 

„Exploration in enterprises“ into the configuration of measures concerning vocational training 

and further education in the field of Micro- and Nanotechnologies with recommendations for 

its institutionalization in the educational processes). 

The exploration in enterprises is a conceptional demanding method. Therefore, it is 

necessary to make trainers and teachers become familiar with the tool and to train them for 

use (cf. „Hand-out/Manual for sensitisation and qualification of educational staff for being 

able to realize the concept). 

Didactical-methodological implementation  

In preparation for an exploration the learner should get explanations with regards to the 

content. In addition the trainers have to make transparent the learning targets. The learners 

should realize that they have a wealth of learning opportunities on technical and personal 

aspects while performing an exploration task. 

What are possible overlapping learning targets? 

• Identification and evaluation of operational connections and sequences  

• Become acquainted with sequences and aspects of the operational reality  

• Get insights into operational practice and the associated professional reality 

• Adjustment of theoretical knowledge with the professional  realities 

• Identification of fields for contributing own design competences  

• Strengthen the personal and social skills 
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• Improving the methodological competence regarding to research and documentation 

processes as well as  the presentation of results  

• Improving communication skills 

• Deepen the understanding of the conditions of work and professional reality 

Not any exploration task can designed to cover all learning targets in equal measure. As 

mentioned above, the exploration task can be used in different contexts and functions and 

serve different purposes. If it is carried out by the students in preparation and getting into a 

new subject, the imparting of factual knowledge is in the foreground.  

Generally, it can be assumed that an well elaborated prepared and post processed 

exploration task offers a sufficient guarantee to achieve the intended learning targets. 

3 Best practices 
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Abstract 

Background 

Objectives 

  The attendees   participate 
at  a power point presen-
tation and a demonstration 
in the clean room of 
manufacturing a cantilever 
beam, using  front side 
etching. 

   The presentation was 
focused on the operating 
modes of cantilevers, 
detection methods and 
technological steps for 
manufacturing of a 
cantilevers beam. 

 The techniques presented 
were: bulk micromachining, 
surface micromachining and 
front site etching. 

  Main objective: Evaluate 
the operational exploration 
task  by means of the 
questionnaire filled in by the  
participants and trainers 
after the completion of the 
task. 

 
 

 

Results/Solutions 

Results of exploration 
task: 
 
- acquiring knowledge 
about cantilevrs based 
sensors, operating prin-
ciples, manufacturing 
techniques 
 
-  working out the tasks 

regarding  spinning of 
photoresist;  etching 
of different layers: Cr-
Au, SiO2; - etching in 
KOH solution in order 
to relize the cantilever 
beam 
 
- discussion and worked 
out questionnaire 
 

Benefits/Prospect 

GOOD PRACTICE 

 The exploration task 
deal with the fabrication 
of cantilevers beam to 
be used in the 
realization of micro-
sensors and micro-
systems for different 
applications.  
By carrying out the 
exploration task the 
trained employees    
gained knowledge 
different manufacturing 
techniques: bulk micro-
machining, surface 
micromachining and 

front side etching. 
 

       
   The attendees need a 
background in 
microelectronics or 
related disciplines as: 
physics, chemistry or 
mechanics.  
      Cantilevers based  
sensors can  generate 
sensing platforms for a 
multitude of applications: 
mechanical, bio-
chemical, gas detection, 
harvesting energy.  
 
The purpose of the 
exploration  tasks was to 
give to the employers 
basic knowledge about  
micromachining 
fabrication processes of 
cantileveres, main 
technological steps and 
specific applications  

 

  Acquiring  knowledge 

about sensors and 
microsystems based 
on cantilevers. 

 Learn specific 
micromachining 
techniques for 
cantilever beam manu-
facturing. 

Participate at a 
practical  example per-
formed in the  clean 
room  

 

.   

Participants had to work out 
a questionnaire and 
participate at an interview. 
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Abstract 

Background 

 

Objectives 

� By completing the task, 
attendees should participate 
at  a power point 
presentation and a 
demonstration on basic 
Clewin usage in order to be 
able to: 

- describe what is a 
Mask and how to 
realize a Design 
Flow  

- understand and use 
the Clewin layout 
editor for realization 
of masks  

- realize the Exercises 
proposed: to design 
a set of masks in 
CleWin 

 
� Main objective: Evaluate 

the operational exploration 
task  by means of the 
questionnaire filled in by the  
participants and trainers 
after the completion of the 
task. 
 

 
 

Results/Solutions 

Results of exploration 
task: 
 
- acquiring knowledge 
about the Mask design/ 
realisation and Clewin 
layout editor  
-  working out the tasks 
regarding  the design of 
a set of masks in 
CleWin 
- discussion and worked 
out questionnaire 
 

Benefits/Prospect 

GOOD PRACTICE 

 The exploration 

subject refers to a most 
common method  to 
design the patterns of 
photomasks. The 
description of such 
masks is a key step 
during microproduct 
development. 
By completing the 
exploration the trained 
employees gain 
knowledge about the 
principles, applications 
of Photo Mask and also 
learn to use Clewin 
layout editor. 
 

  Most of micro-
technologies  are using 
masks in the fabrication 
process  of micro-
electronic devices or 
microsystems. It is 
important to know 
design rules and 
tolerances for a proper 
operation of photomasks 
using different pattering  
materials.  
The aim of the 
exploration was to give 
the attendees an 
introduction to the field 
of a most common 
method of design the 
layout necessary for 
fabrication of  photo-
masks. 
 Also an other  intend 
was to give information 
about CleWin program 
which is a layout editor 
designed to run under 
the operating systems 
for defining the masks. 

Acquiring  knowledge 
on the  utilization  and 
applications of Clewin 
layout editor and about 

the most common 
method of designing  
a set of masks. 
 
Knowledge about  
how to use  specific 
design rules, 
alignment marks, 
minimum dimen-
sions and 
tolerances.  

Participants had to work out 
a questionnaire and 
participate at an interview. 
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Abstract 

Background 

Objectives 

  The attendees   participate 
at  a power point presen-
tation  regarding the subject. 

   The presentation  has the 

purpose to   initiate in  PVD 
equipment and typical 
operational instructions 
for film deposition.  

There were presented 
different techniques: 
equipments, materials to be 
used as sources and 
substrates, process flow, 
process characteristics,  
different applications 

   Main objective: Evaluate 
the operational exploration 
task  by means of the 
questionnaire filled in by the  
participants and trainers 
after the completion of the 
task. 

 
 

 

Results/Solutions 

Results of exploration 
task: 
 
- acquiring knowledge 
about  Physical Vapor 
Deposition (PVD) 
techniques: Evaporation 
by resistance heating 
technique; Evaporation 
by Electron Beam 
technique; DC 
Sputtering technique 
 
 
- discussion and worked 
out questionnaire 
 

Benefits/Prospect 

GOOD PRACTICE 

 Thin film deposition of 
metallic, insulating, 
conductive and dielectric 
materials plays an 
important role in a large 
number of manu-
facturing, production and 
research applications 

The Exploration presen-
ted  Physical Vapor 
Deposition (PVD) 
techniques: Evaporation 
by resistance heating 
technique; Evaporation 
by Electron Beam 
technique; DC 
Sputtering technique 

 

       

   The attendees need a 
background in micro-
electronics, physics , or 
technological processing 

      The exploration will 
present: 

• Basic principle of the 
Physical Vapor 
Deposition (PVD) 
methods 

• The main available 
material sources and 
substrates to be 
used in PVD 

The main scope of the 
exploration  tasks was to 
give to the employers 
basic knowledge about 
the  main   Physical 
Vapor Deposition (PVD) 
methods 

  Acquiring  knowledge 

about different 
methods for PVD. 

� Available films 
deposited by various 
methods: substrates 
and film materials 

�Deposition 
equipment available in 
various methods 

�Specifique 
operational instruct-
tions 

 
Initiating in  PVD 
equipment and 
typical operational 
instructions for film 
deposition. 

Information about the 
field of applications. 

.   

Participants had to fill  a 
questionnaire and  to 
participate at an interview. 
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Abstract 

Background 

 

Objectives 

� By completing the task, 
attendees should watch a 
demonstration on basic AFM 
usage and should be  able 
to: 
- describe the basic 
components and the 
operation principles of an 
AFM 
 - compare AFM method 
with other microscopic 
techniques from the point of 
view of benefits and 
drawbacks 
 - describe  the main steps 
for acquiring and processing 
an  image  
 
� Main objective: Evaluate 

the operational exploration 
task  by means of the 
questionnaire filled in by the  
participants and trainers 
after the completion of the 
task. 

 
 

Results/Solutions 

Results of exploration 
task: 
- acquiring knowledge 
about the Atomic Force  
Microscopy (AFM)  
- working out the tasks 
regarding  the use of 
AFM 
- discussion and worked 
out questionnaire 
 

Benefits/Prospect 

GOOD PRACTICE 

 The exploration 
subject refers to high 
resolution 
characterization and 
measurement of  surface  
morphology with the 
Atomic Force  
Microscopy (AFM) 
technique.  
By completing the 
exploration the trained 
employees gain insight 
into the principles, basic 
usage and applications 
of AFM.  
 
 
 

  With decreasing 
feature size in micro and 
nanotechnologies, there 
is an imperative need for 
characterizing and 
measuring surface 
features with adequate 
high resolution. 
The aim of the  
exploration was to give 
the attendees an 
introduction to the field 
of  high resolution 
surface characterization 
by Atomic Force 
Microscopy (AFM). 
AFM, a member of 
Scanning Probe 
Microscopy (SPM) 
techniques, is a branch 
of microscopy that forms 
high-resolution images 
of surface topography by 
monitoring the behavior 
of an ultrasharp physical 
probe as it moves in a 
raster pattern in contact  

� Acquiring  
knowledge on the  use 
and applications of 
Atomic Force  
Microscopy (AFM)  

with or in close proximity to 
the specimen surface. 
Participants had to work out 
a questionnaire and 
participate at an interview. 
 



 
   

 
 

   
 

Topic was to get knowl-
edge about Coventor-
Ware software tool and 
to learn the Finite Ele-
ment Method used for 
simulations of Microsys-
tems. Participants of a 
course had to work out 
and to realize the re-
quests of the exploration 
task about simulations in 
the field of Microsystems. 

Exploring COVENTORWARE Software Tool for 
Simulations of Microsystems 

Author 
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Abstract 

Background 

Participants had to work 
out a questionnaire and  
participate at an interview. 

Objectives 

Achieved results should 
help all participants to 
understand better the 
utility of using  Finite Ele-
ment Method and 
CoventorWare software 
tool for Design, Modeling 
and Simulation of micro-
systems.  
All the participants had 
to understand  the capa-
bilities and advantages 
of the CoventorWare 
software tool and the 
advantages of a simula-
tions in order to observe 
the physical behavior 
and the effects. 
For this purpose partici-
pants had to complete 
the tasks, to work out a 
questionnaire as utility of 
exploration task. 
After completion of ex-
ploration task it had to be 
realised by participants. 

Results/Solutions 

Results of exploration 
task: 
-acquire knowledge 
about the structure and 
the modules of the soft-
ware 
- work out the tasks re-
garding the use of 
CoventorWare software 
tool 
- discussion and worked 
out questionnaire 
- first experience to deal 
with the software for 
simulation 

Documentation and 
books about Coventor-
Ware software were pro-
vided for the participants 
at the exploration task. 
One objective was to 
introduce the participants 
in the Finite Element 
Method which is one of 
the most used methods 
for modeling and simula-
tion of microsystems in 
order to observe the 
physical behavior and 
effects. 
Design, Modeling and 
Simulation of a microsys-
tem is a necessary con-
dition before proceeding 
to realize the masks and 
to fabricate the device. 
Objective of the explora-
tion is to increase the 
competencies of appren-
tices about Coventor-
Ware software tool which 
is an integrated suite of 
software tools dedicated 
for design, modeling and 
simulation of micro-
electro-mecanichal sys-
tems (MEMS) and micro-
fluidics devices.  

Benefits/Prospect 

• Basis for acquiring 
knowledge to use 
a  s o f t w a r e 
(Cov entorWare) 
and the finite 
element mehod for 
design, modeling 
and simulation of 
a microsystem 

• Development of 
knowledge in the  
3-D simulation 
domain and   the 
possibilities in or-
der to observe the  

GOOD PRACTICE 
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physical behavior of a 
microsystem and to 
design a microstruc-
ture (device) 
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Abstract 

Background 

Objectives 

The main objective is 

understand the EBL technology 

that uses a focused electron 

beam with a very small spot 

size to directly write on a 

compatible resist, providing a 

pattern resolution from 

submicron to a few 

nanometers. This overcomes 

the limitation of the standard 

optical lithography due to 

diffraction. 

The tools used during the 

learning process are:  

- RAITH 150, an electron 

beam lithography ad scan 

electron beam system; 

- SVG Resist spin / develop 

track system, a track 

system to spin coat and 

develop resist; 

- Vapor priming oven (YES), 

allows the surface 

treatment of silicon prior to 

resist spin coating; 

- Optical microscope 

(Olympus), a visual 

observation of photoresist 

pattern after exposure and 

develop 

The materials used are: 

- Electron Beam Resist 

(negative, AR-7520.18)

- Developer (AR 300-47)

The software used is: 

- RAITH software 

(Version 4, SP 10) 

Results/Solutions 

This training will allow the 

comprehension of the 

main steps of an electron 

beam lithography process: 

1. The alignment of the 

sample (namely the 

overlay of an exposure 

with a layer defined 

previously by optical 

lithography);  

2. The focus and 

stigmation correction of an 

electron beam;  

3. The final imaging of 

the samples will give 

training on scanning 

electron beam 

manipulation. 

Benefits/Prospect 

GOOD PRACTICE

- Possible 

misalignment of 

features for 

accuracy lower than 

100 nm. 

Future improvement 

actions suggested are:  

- Reoptimize 

exposure process 

parameters to 

obtain critical 

dimension 

compliance;

- Mask design 

optimization for 

proximity effect 

correction and 

minimize 

misalignment 

problems.

The exploration task (ET) 

methodology is seen as an 

approach to exchange 

knowledge about Electron 

Beam Lithography (EBL), a 

specialized technique for 

creating the extremely fine 

patterns required by the 

modern electronics 

industry. In this ET were 

involved INESC MN 

researchers, cleanroom 

engineers, master and PhD 

students or industrial 

interns.

Research and training in 

the field of nano and 

microtechnology (NMT) 

requires innovating 

methods in order to register 

and exchange of 

knowledge. In the specific 

case of EBL process,   

some procedures need to 

be taken, as develop the 

training in a clean room 

environment and consists 

of a 5-step process. SO, 

there are special 

requirements in order to 

assuring that all the 

educational and technical 

staff involved in this 

process develop 

transversal competences. 

The exploration task 

allowed identified the 

follows problems and 

improvement actions 

about the learning 

process. The problems 

identified are:  

- Optimization of the 

exposure 

parameters to 

achieve the nominal 

dimensions on 

mask; 

- Proximity effect on 

masks with high 

density of features; 
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Abstract 

Background 

Objectives 

The main objective is 

understand the optical 

lithography current method 

utilizing a direct-write laser 

system has the advantage over 

standard optical lithography in 

that it allows a quick turnaround 

from device design to proof of 

concept and potentially small 

series prototyping. 

The tools used during the 

learning process are:  

- DWLii (Heidelberg 

Instruments), a laser direct 

write lithography system; 

- SVG Resist spin / develop 

track system to spin coat 

and develop photoresist; 

- Vapor priming oven (YES), 

allows the surface 

treatment of silicon prior to 

resist spin coating; 

- Optical microscope 

(Olympus), a visual 

observation of photoresist 

pattern after exposure and 

develop; 

- Scanning electron 

microscope (Hitachi), for 

observation of resist profile 

The materials used are: 

- Photoresist (positive, g-

line) 

- Developer 

The software used is: 

- AutoCAD 

Results/Solutions 

Training will allow the 

student to design and 

realize patterns in 

photoresist down to 

dimensions of 1 micron. 

This is one of the main 

steps process in 

microfabrication. The 

training will first teach the 

fundamentals of optical 

lithography and how the 

process works. Then the 

student will use AutoCAD 

to design a pattern that will 

then be transferred to 

photoresist using the 

direct-write laser 

lithography system. The 

final result will be the 

imaging of the pattern 

using optical lithography 

and the imaging of the 

resist profile using SEM. 

Benefits/Prospect 

GOOD PRACTICE

- The balances 

between the times 

spend with 

theoretical 

instruction and 

practical training 

needs to be 

optimized. 

Future improvement 

actions suggested are:  

- Reoptimize 

exposure process 

parameters to 

obtain critical 

dimension 

compliance.

- Receive feedback 

from trainees to 

improve the ratio of 

theoretical to 

practical training in 

exploration tasks.

Topic was to develop 

training to get knowledge 

and technical 

competences, using 

exploration task 

methodology, about optical 

lithography. Actors involved 

in the learning process are 

INESC MN researchers, 

cleanroom engineers, 

master and PhD students 

or industrial interns. 

The process of optical 

lithography uses a direct-

write laser system 

(Heidelberg Instruments- 

DWLii). The process 

involves design of pattern, 

using design software such 

as AutoCAD, transfer of 

pattern to photoresist in a 

clean room environment 

and visual inspection of the 

structures via optical 

microscopy and scanning 

electron microscopy. With 

the method of operational 

exploration task, all the 

learning process was 

registered and exchange 

between educational and 

technical team.  

The exploration task 

allowed identified the 

follows problems and 

improvement actions 

about the learning 

process. The problems 

identified are:  

- Critical dimensions 

of lithographically 

defined structures 

not according to 

design;



Deposition of solder 

paste by screen-printing 

is widely used method of 

the deposition in the 

industry. The screens are 

always manufactured 

according to requirement 

of company producing 

electronics. So, there is 

often deficit of knowledge 

about manufacturing of 

the stencils in spite of the 

fact that stencils play 

important role in printing 

quality.

T E C H N O L O G Y  
O F  

S T E N C I L  M A N U F A C T U R I N G  

Author 

Slavomír Kardoš 

Technical University 
of Košice, Slovakia 

Project information 

ComEd – 

Development of 

educational staff by 

integrating operational 

tasks into measures of 

vocational training and 

further education 

Project duration: 

09/2008 – 09/2010 
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Abstract 

Background

which has impact on 
printing quality and 
relation between price 
and quality.   

Objectives 

Results/Solutions 

The recherché in the 
form of presentation 
about the stencil 
manufacturing was 
suited for education 
and training process. 
The information was 
transferred by training 
course that consists of 
class lecture, 
laboratory exercise, 
discussion about topic 
and exchanging of 
experience between 
participants. The 
quality of training was 
evaluated by feedback 
of participants. 

A lot of factors affect 
solder paste printing 
quality and consequently 
quality of solder joints. 
One of these factors is 
the stencil. 
The stencils can be 
manufactured by various 
methods and from 
various materials (the 
materials are based on 
metal or plastic). The 
technology of the 
manufacturing and the 
material of stencil have 
their benefits and 
drawbacks and affect the 
quality of solder paste 
deposition.  
There is a group of 
smaller companies 
producing electronics 
which do not have 
necessary equipment for 
stencil manufacturing, so 
they always order 
stencils from the 
manufacturing company. 
There is a expectation, 
that they do not have all 
necessary experience 
and knowledge about all 
available technologies of 
stencil manufacturing,  

Benefits/Prospect 

The knowledge from 
teaching/research 
institution (like TUKE) 
has more theoretical 
background whereas 
producing companies 
knowledge is more 
practical. The 
exchange of this 
knowledge is very 
useful for both types 
of institutions. All 
participants consider 
this exchange as well 
as combination of 
class/laboratory 
educational process 
very useful. 

BEST PRACTICE 

Positively was 
evaluated content of 
the course, because it 
introduced not so 
widely used methods 
of precise stencils 
manufacturing 
(electroformed 
stencils) and low-cost 
material (plastic) for 
stencils, too.

The purpose is to 
familiarize participants 
(employees, teachers 
from another 
institutions, etc.) with 
the technology and 
processes of stencils 
manufacturing from 
view of the printing 
quality and 
consequently help 
them to make the 
choice of appropriate 
stencil manufacturer. 
There is a goal to 
transfer knowledge 
from companies 
oriented on stencil 
manufacturing to 
employees of another 
companies, who are 
not experienced with 
the stencil 
manufacturing. In the 
case of other 
educational institutions 
main purpose is to 
extend a view in 
progressive 
technology, so they 
can educate new 
potential employees 
with closer knowledge 
of practice.  



There are several 

methods of soldering in a 

batch process. All 

methods have some 

benefits and drawbacks. 

Vapour phase soldering 

is relatively new method 

of soldering so it is not so 

familiar in smaller 

companies. But this 

method offers many 

interesting benefits and 

so there is good reason 

to give basic information 

about it.  

V A P O U R  P H A S E  S O L D E R I N G
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Abstract 

Background 

much experience with 
its own developed 
equipment for vapour 
phase soldering. On 
the other side, the 
smaller companies 
have lack or no 
experience with this 
method of soldering. 

Objectives 

Results/Solutions 

The PowerPoint 
presentation 
concerning the “Vapor 
phase soldering” was 
worked-out. The 
knowledge was 
transferred by training 
course that consists 
from class lecture, 
laboratory exercise. 
The laboratory 
exercise included 
demonstration of VPS 
equipment developed 
at our department and 
discussion about our 
experience with VPS 
with participants. The 
participants discussed 
their experience about 
reflow process used in 
their companies.  The 
quality of training was 
evaluated by feedback 
of participants. 

Vapour phase soldering 
(also called 
condensation soldering) 
is one of soldering 
technologies for 
microelectronic circuit 
soldering. In recent 
years the soldering 
technologies had to 
modify for lead-free 
solder pastes. The 
conditions, used 
materials, thermal profile 
etc. had to adapt for new 
pastes to comply with 
requirements on quality 
and reliability. Compared 
to other soldering 
methods, the vapour 
phase soldering offers 
big advantages in heat 
transfer without risk of 
overheating and 
provides inert 
atmosphere. All this 
assure minimal risk of 
low quality joint. 
The Department of 
Technologies in 
Electronics, TUKE has

Benefits/Prospect 

All participants 
consider new 
information about VPS 
as well as exchange 
information about VPS 
and different methods 
of soldering (VPS and 
their own method of 
reflow soldering)  

BEST PRACTICE 

very useful. They 
recognize combination 
of class/laboratory 
educational process 
and practical 
demonstration of VPS 
soldering.

The purpose is to 
familiarize participants 
(employees, teachers 
of another institutions, 
students, etc.) with the 
progressive method of 
soldering, namely 
“Vapour phase 
soldering” (VPS). The 
smaller companies or 
other teachers absorb 
the knowledge about 
basic principles of VPS 
soldering, its 
comparison with other 
soldering methods and 
its advantages and 
disadvantages.  
Important part of 
objectives is 
transferring our own 
experience with VPS 
and its impact on joint 
quality compared to 
other soldering 
methods. New 
information can help 
companies to evaluate 
benefits of VPS and 
eventually transfer this 
technology to their 
production process.


