Consulting, Design and more

4pvd offers service and products related to PVD — Coating
technology. Substrate holders for your coating furnace,
auxiliary equipment or accessory or complete consulting in
terms of marketing, logistics, quality control or design of
your products or layout of your production lines.

Consulting

PVD g
4m assists you during '
[

development, marketing and
distribution of your coated products
as well as the related material flow
and logistics. With our experience
you can place your products b
quickly, exactly and at reasonable 1V
cost. 4pvd will check your chances
before you invest lots of money.

Design

In PVD — technology time and space
are expensive. 4pvd drafts, calculates
and acquires for you fixtures,
accessory, special solutions and more,
just to allow you to utilize your
equipment more efficiently.

More

20 Years of experience in PVD
technology we will utilize for you
and your tasks. Very detailed
knowledge of PVD - technology,
market, customers and suppliers
we provide for your convenience.

For more information please check www.4pvd.de or email to
Stefan.Esser@4pvd.de. We will be happy, if we can help you.

4pvd, Dr.-Ing. Stefan Esser, Richtericher Str. 80, D-52072 Aachen
Tel.: +49 (0)241 17 44 50 Fax: +49 (0)241 17 44 60
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4pvd Training Program
for PVD Technology

Surface Technology

Basics and applications of organic and inorganic films
and surface treatments:

Hardening, nitriding, phosphating, anodizing,
galvanizing, melt bath coating, painting, etc.

What are the advantages of these technologies compared to PVD?
In which applications PVD can replace them or create synergy?

Overview Thin Film Technology
Development of thin film technology

Market screening job coating and equipment
Process categories, variations

CVD vs. PVD

ARC vs. Sputtering. Which are the most common technologies,
what are their advantages and disadvantages? How is the
reasoning of the competitors?

Coatings and Applications
Requirements for PVD coatings
Overview PVD / CVD available coatings
Market share and penetration
Upcoming trends

Which coatings are available, what is the demand? How to
compare suppliers and which products make sense to the market?

Cleaning and Pre-treatment
Mechanical and chemical cleaning
Polishing, blasting, de-burring

Machines for cleaning and pre-treatment
Post-treatment of PVD coatings

How to clean substrates guaranteed? What equipment is available?
Which costs are generated also for recycling?
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Vacuum Technology

Basics of vacuum technology
Pressure ranges, molecular stream
Evaporation and condensation
Sorption, desorption, degassing

Which special effects appear under vacuum conditions? What does
high vacuum mean to industrial production? What to take care of
and what to avoid?

Skata linear

Materials in Vacuum Technology
Stainless steel, ferritic steel

Non ferrous materials, aluminium alloys
Copper alloys, titanium and alloys
Molybdenum, tungsten, inconel
Graphite, ceramics, others

What materials can be used in PVD systems and on the substrate
tables? Where can you get them and how to machine them?
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Vacuum measurement
Mechanical systems

Thermal systems

lonisation vacuum meter
Combined systems

Vacuum measurement workaround

What gauges are used and how do they work? What are the
limitations of the different methods and how to interpret the results
of measure?

L (glohana)

Vakuumanschluss

Vacuum Pumps

Mechanical pumps

Membrane pumps, rotary pumps
Roots pumps, turbo pumps
Diffusion pumps

What kind of systems are used to create and maintain the vacuum,
what performance and maintenance can be achieved, what is
dangerous for the pumps?
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Substrate arrangements
Basics of substrate arrangements
Film thickness distribution
Economics

Technical solutions

Which possibilities exist to arrange substrates in the PVD chamber
and orient them towards the evaporators? What influence has this
on the film thickness distribution and the coating quality? How to
maximize the utilization of the PVD furnace?

Heating and lon etching

Effects of heating, heating Systems, radiation vs.
Particle bombardment, cooling

Plasma cleaning, DC-, RF-, pulse- discharge,
Effect on the substrates

Why is heating necessary and how is it done? What are the
advantages of the different heating methods? How can we achieve
fast cooling? Which methods for plasma cleaning can be used and
how is the effect on the substrates?
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Sputter Technology

Basics of sputter technology (plasma, etc.) diode
sputtering, magnetron sputtering, RF-sputtering, pulse
technology.

Evaporators, placing of evaporators, evaporator design,
target geometry and style, utilization

How does this method work and what variations do exist? How to
overcome the classic deficiencies as deposition rate, ionization and
cost for target material?

Analytics of Thin Films
Thickness

Adhesion

Micro hardness

Micro structure

Other analytics

Which investigations are possible, which make sense? How fine
properties can be measured and what equipment is available for
production and research?
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Maintenance of PVD Systems
Leakages

Deposition inside the vacuum chamber
Deposition in cooling pipes

Moving parts in the vacuum chamber

Which effects lead to problems at the PVD equipment and how to
prevent this and solve the problems? What about maintenance for
the process software?

Logistic in PVD - Coating Service

Planning and control of the handling and process steps.
Tools and Resources for this. Tracing of the products,
Identification, optimization of the batch load and cycle
times.

How to optimize the process steps in a job coating production, IT/
DAS vs. lean organisation? How to avoid mistakes in the process
as mixing up orders or recipes?

Calculation of Prices and Times

Computing of the cost of make, total process time, for
various products already in the phase of proposal,
definition of benchmarks. Comparison of the
competitors.

At which price products can be offered? What are the risks and
potentials inside of the large orders and the associated investments
and process sequences?

More information you may find at www.4pvd.de
or by inquiry to Stefan.Esser@4pvd.de.

We are happy if we can help you.

4pvd, Dr.-Ing. Stefan Esser,
Richtericher Str. 80, D-52072 Aachen
Tel.: +49 (0)241 17 44 50 Fax: +49 (0)241 17 44 60
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Newsletter

Our Newsletter is sent to you on monthly base containing news about our products,
but also useful tricks and information about PVD technology, especially of course
fixture issues.
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To subscribe for the newsletter please send a blank Email to subscribe@4pvd.de or
click on http://www.4pvd.de/html/newsletter.html on our website. Our archive on our
website contains also former issues of newsletters.

Newsletter

Hier anmelden um den 4pvd Newsletter monatlich zu erhalten

Hier kiinnen Sie archivierte Ausgaben
des 4pwd Newsletter ale PDF anzeigen
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R, Deutsch Englisch Issued
01 Vorstellung 4pwed Introduction 4pvd Jul 04
02 Berachnung Fullgrad Calculation of batch size Aug 04
03 Berechnung Follgrad 2 Calculation of batch size 2 Sep 04
4 Sphere Haltarungsn Sphers fixture System Ot 04
05 Laser Baschriftung LL 50 Lazer marking systam LLS0 Haow 04
6 Hova Haltarungen Hova flxture system Dez 04
07 ‘erkstoffe Im Yakuum I Materials In vacuum I Jan 05
08 Warkstoffe 11 Matarials in vacuum I Feb 05
% TongS Halbzrungen Tongs flbure system Iar 05
10 Yakyumbschnik Vasuum technslogy Apr 05
11 Konstruleren im Vakuum  |Design for vacuum Mai 05
12 Heizan und Kihlen T Heating and cooling dun 05
13 Helzen und Kohlen 1T Heating and cooling 11 Sl D5
14 Tenendtzen T Ton afching T Aug 05
15 Sphere 2 s 2 Sep 05
16 EURCMAT & EMO EUROQMAT & EMO Okt 05
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