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VDL Groep
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Strategy

4

(N4

Diversity in markets & products

O

Global production

i

Controlled growth

.'0
Pit
VDL Groep is and always will be
a family company

=QE

Strong
financial position

>
&

Investment
& innovation
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Board of Management

President & CEO

Willem
van der Leegte

Executive Vice Presidents

Mr. Wim van der Leegte
was the President & CEO for 50 years.

He retired in 2016.

ons . .
Jan Theo Pieter Jennifer Paul
van der Leegte van der Leegte van Vroonhoven

Senior Vice Presidents

Rolf-Jan Paul
van Vuuren

Edwin Henk Marc

Bas Jos Guustaaf
Willems Coppens van Doorn Zweep

van der Leegte van Meijl Savenije

Rémi
Henkemans
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VDL Groep wins Dutch Innovation Award 2019

VDL Groep is the first family owned company within the top 30 ranking of companies with highest R&D investments
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VDL Groep has won the 2019 Dutch Innovation Award. This award is a recognition of the ’ o= e oo “u & L w

innovative strength and social impact of this family company, which has its head office in < ;, =3 ;,.‘ ,'.

Eindhoven. VDL was awarded the innovation award for its new pioneering solutions and roep = - ‘ - =
technologies, its focus on its employees, entrepreneurship and cooperation. The 2019 Dutch » & o2 >

. . i . 1 - " ~ o ] = ] - na =l o

Innovation Award will be presented during De Wereld van Morgen, the TV programme being I taa b - “ “ a

broadcast on AVROTROS this evening from 8.30 pm on NPO1. e " .' - - - ” .' t" o ”,.
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Jewel of the manufacturing industry - = — - - e o o -

During the announcement in the Kurhaus in Scheveningen, the jury praised many aspects of VDL Groep. ~ w ,;.. . : : = ;', u, .:

“VDL is leading in using new technologies and innovation is in the DNA”", stated Jury Chairperson Henk 57 L3 5% 1 2 LA ’

”

Volberda, also Professor of Strategy and Innovation. As Director of the Amsterdam Centre for Business “’ - - - — 'n. 7 ,‘ "? -

Innovation, Volberda is connected to the Amsterdam Business School, part of the University of " . “" o o~ “: a X A a

. 4 2 . [

Amsterdam. “VDL Groep is making substantial investments in research & development and the 1T ] us (133 o4 i " e s " 1

combination of automation and focus on employees leads to new employment opportunities. Where
others see threats, VDL sees opportunities. They have made multiple important contributions towards
developing sustainable solutions. VDL is the jewel of the manufacturing industry.”
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Divisions

Subcontracting Car assembly Buses & coaches Finished products
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Subcontracting

Mechatronic systems
and system supply

Metalworking

Plastics processing Surface treatment
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VDL ETG is part of the sub -contracting division

-VDL ETG

7D

PER DIVISION

F BEUROS
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Subcontracting

B Car Aszembly

Total
[
(f : \N 4 I N\ ( I
sub-contracting bus group finished products J
. J \_ J .
I I I
===~ V(o N (o =
mechatronic systems S touring cars process installations
~ —module assembly _ _ - 7 public transport bus consumer products VDL Nedcar
part and sheéf metal mini and midi busses production automation
surface treatments chassis modules transport handling
plastic processing second hand trade various products
N / ') - /O

1.335

3.652

m Buses & Coaches 445

m Finigzhed Producs 41

5.973
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To Joo T To Do

VDL ETG

ETG = Enabling Technologies Group

Tier-1 contract manufacturer
System integrator of complex mechatronic (sub) systems and modules
Typical customers: OEMs in the high-tech capital equipment industry

System supplier covering the value chain from (co-) engineering through parts production, assembly and system qualification
Locations in Europe, Asia and USA



VDL ETG is a turn -key supplier with design capability

Machining
Joining

Cleaning & S e 57 A

Conditioning T e . N

Assembly e : s
Qualification
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VDL ETG history

1900 Philips Machine Fabrieken

1980 Also Non-Philips Customers

ons

1990 Integrated Systems

2000 New name: Philips ETG

==
&,
1]

2006 ETG part of VDL Groep
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VDL ETG facts & figures '?‘_‘
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VDL ETG structure & manufacturing sites worldwide

=i e
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VBB SSEER S Employees + 3000

| | 1 | 1 | 1
_ Precision: Projects: _ _
Eindhoven _ _ Almelo Suisse Suzhou Singapore
Eindhoven Eindhoven

> 100 Years

> 70 Years

> 30 Years

> 45 Years

*Technology & Development = Global Development & Engineering Department
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VDL ETG locations worldwide

VDL ETG Eindhoven
VDL ETG PreC|S|on

S  Eindhoven NL Almelo NL

{.,/’ :
W |

Milpitas Dir

Suzhou PRC

l“

Boston J «*

X ;-
D E'"\J\
-\-:—-/ :

Manufacturing

Design/Engineering

Business Development/Sales : Tribbach CH /
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VDL ETG development & engineering

A versatile point of entry to the VDL ETG Group

A Types of engagement:
A Design-to-spec of modules and total equipment
A Early supplier involvement on design for X
A Product lifecycle management and sustaining
A Roadmap research & development of specific expertise

*' A “Roproximately 400 design engineers in 4 locations
A A systems approach in multidisciplinary teams
A Well networked to universities and other knowledge institutes

A Fellow assignments and joint research programs




VDL ETG cost optimization opportunities

Phase [-Project transfer
A 100% use original supplier
A Labor hour saving

in 6 months after
. transfer

A Transportation cost saving
A Lead time reduction

Phase ll-localization
A In-house make parts
A Utilize supply chain to
ons localize components
together with customer

Phase IlI-Redesign engineering
A Smart redesign
engineering to achieve

further cost down

A (Re-)design for cost experience
A Global footprint will support relocation (local for local)
A VDL size Y buying power

U —
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VDL ETG has required certificates

CERYICATE OF APPROVAL

VDL Enabling Technologies Group B.V.
Ad Noord 5

/ ISO 9001 \

Including Engineering,
Manufacturing and Supply
chain Management i for
high precision component
and modules, machines and
equipment

\_ /

CERTIICATE OF APPROVAL

VDL Enabling Technologies Group B.V.
Ad Noord §

5651 GG Eindhoven
The Netherlands

/ ISO 13485 \

Including Engineering,
Manufacturing and Supply
chain Management i for
equipment, sub-assemblies
and high precision parts for
medical related industries

\_ /

CERTIFCATE OF AFPROVAL
VOL Enabling Technologies Group B.V.
Achv Noord §

5651 GG Eindhoven
The Nethertands

AS9100C
(Tochnically squivalent to EN$100:2008)

/ EN 9100 \

Manufacturer of high
precision mechanical
components for
assemblies and
subassemblies in
Aviation, Space, Defence
and other technical
industries.

A /

VDL Enabling Technologies Group Almelo B.V.
Bomestraat 345
7601 P8 Almelo
The Nethertands

150 38342 : 2005

/ ISO 3834 \

International institute of
welding. For the product(s)
vacuum chambers,
complex machine frames
and structures for medical
devices

\_ /

CERTIICATE OF APPROVAL

VOL Enabling Technologies Group B.V.
A

ISO 14001 \

Environmental Management
System

19
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Embassy of Japan & JETRO visit to VDL ETG

sl i de:

JETRO Embassy of Japan in The Netherlands
Yoshitoku TAKAHASHI YC_JShiko KIJIMA
Executive Director Minister

Masahiro YAMAGA
Second Secretary Economic Division
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From sketch to design to (volume) manufacturing
Moving up the value chain: Build to Print (B2P) to Build to Spec (B2S)
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Increasing responsibility and development scope

Trust based on know-how of people, development process and intermediate results

And the transfer |
chamber?

Can you design
a vacuum load-

(with << 1 ppwp Can you then also
0. 1 design the process

chamber?

High voltage
cable

Filament
Anode
Electron beam

Condenser lens

Scanning coils

Objective lens T ; Can you deS|gn
' ' the optical

Secondary
electron
detector

With some
innovative
optics?
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Frames

High-tech structures

A Structural dynamics

A Seismic

A Stability

A Acoustics

é Changing loads

A Thermal

A Advanced machining
A Kinematic interfaces

A Tolerances

A Cost
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Frames: enclosures

Acoustic enclosures

Semiconductor EFEM Semiconductor process system

25

Introduction to VDL Enabling Technologies Group - Company Confidential

WiE|=



on

Positioning

Ultimate control

A Motion control

A Machine control

A Reliability

A Contamination Control
é Tribology

A Actuators

A Cost

/

26
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Positioning: electromagnetic modules

A Design and production

A Functional qualification and lifetime testing

A High power density, high magnetic uniformity, in-vacuum electromagnetics
A Coil winding, permanent magnet assembly and qualification

A Vacuum potting, vacuum leak tight (laser welding, 3D printing)

A Thermal control: integrated water cooling and thermal sensors

U —
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Handling

Ultimate control

A Motion control

A Machine logistics

Ve

A Diagnostics

A Cost
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Vacuum & beam

Cleanliness & high voltage

A
A
A
A
A

A

Ve

A

A

Ultra-precision machining
Brazing

Diffusion bonding

RF

High-voltage
Electro-magnetics
Shielding

Contamination control

o

\
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Semiconductor key applications

A Patterning photolithography and etching
A Metrology: review, inspection critical dimension, overlay, thin film properties

A Deposition: chemical vapor deposition (CVD), epitaxy, ion-implant, physical vapor deposition (PVD),
atomic layer (ALD)

A Rapid thermal processing (RTP)

A Substrate positioning and handling: wafer stages, wafer handlers, frames, loadlocks, transfer chambers,
e-beam-columns

Typical modules: vacuum chambers, e-beam columns, e-beam sources, magnet systems,
sample stage and handling

U —
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Road mapping 0 customer, topic specific

Semiconductor segment

allowable thermal

better robot robot alternatives

gradi en

power
di s si

more dense
cooling channels

Moore additive manufacturing

©
b

structural

. contamination control
dynami c

droplet cooling

More-than-Moore

moving m air flow analysis

Productivity

upti me plasma technologies

<
_|
_l
Py
N

New technologies allowable

plasma cleaning mK thermal measurement

cont amin

Generic trends

total ¢ field data analysis

allowable

system availability models
charge y y

=
)
1]
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trends

challenges solutions programs
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Particle Analysis Testing

A

. - Particle Generation Analysis Tribology based tests
P e - Particle Distribution (amount & Size) - Airborne Particles
ar I C e O u rce n a S I S - Composition & location - On Surface Particles
\- Contact Mechanics/Dynamics ) Cleanliness Tests

Computational Fluid Dynamics
) - Flow Tests
- Atmospheric/VVacuum/Transition
Transport Pressure measurements

Particle Distribution analysis of wear particles on critical surface B T \E PIESSUE) | Smoke visualzatin

Particle Deposition Analysis System tests
Deposition | - Particle Distribution (amount & size) - Qualification (critical product handling)
- Composition & location - Cleanliness
! Cleaning ! :
(Out of ! Particle Removal Analysis ' Cleaning tests
Scope) '

Asperity Fracture (Future)

S Ng = number of particles =d [-] F = Normal Force [N]
ka = particle rate [1/[N-mm]] s = Sliding Distance [mm]
kp = particle exponent [-] d = particle size [pml, do=Tum

Contact Mechanics FEM based Contact Dynamics
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