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About us
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Re
NOBLEO

technology
Founded 2011
Design & Engineering
company
* R&D Projects &
Consultancy
* Industrial equipment
« Autonomous
mobility/robotics.

X

NOBLEO
manufacturing

Founded 2012

Engineering company

» Industrialization projects &
Consultancy

*  Optimization of
Manufacturing processes

* Supply Chain Management

TEAM

e +125 Nobleans
e 85% Academic & PhD level
13 Nationalities

CUSTOMERS
* High-Tech OEM’s
« SMEFE’s,

* research institutes,
- start- and scale-ups.
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Business Units

Autonomous &
Intelligent Solutions

Enabling machines & devices
to act autonomous & intelligent

Business Unit Director
Mark Poldervaart
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Autonomous Tractor

® Together with multiple suppliers
¢ Autonomous field maintenance solution.
¢ Extensive web interface
¢ Safety certified autonomous tractor
® Nobleo delivers:
® Autonomous Localization and Navigation
¢  Safety for the autonomy (Bosch automotive

components)

15 June 2026
[ ]

autonomous
intelligent
systems

T TRAXWISE

FELDS
VEHICLES
IMPLEMENTS Load at Current Speed
0%
CONFIGURATIONS C Voltage
ov
TAsKs Front Hitch Position
0
DASHBOARD
Front Hydraulic Top Linkage
AAV ACCESSES <

Rear Hitch Position
0

Rear Hydraulic Top Linkage
0%

www.nobleo-technology.nl e
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Business Units

Embedded & Electronics

Developing the embedded control
platform, drivers & interfaces

Business Unit Director
Jeroen Dortmans

6/15/2026 e Introduction Systems - Confidential www.nobleo-technology.nl e 6



autonomous

]
NOBLEO intelligent

TECHNOLOGY systems

Nobleo Autonomy Core

® Scalable CotS computer board
SR Nobleo Mainboard 2.0

® Custom IO and sensor board.

sof

g any
{ autonomous system. Nobleo's
software stack is fully modular to enable
several sensors, actuators and other hardware
to be connected.

¢ State-of-the-art ROS stack

1 -
® board functionality pecifications
vallaplie as are-poar
GPS o I
Multi-band, GPS, GLONASS, Galieo and Beidou. - Intel Celeron N3350 (2 x
RTK correction for centmeter level accuracy - Inte! Pentium N4200 (4 x
MU MEMORY
3-axis Accelerometer 4108 GBRA
H 3-2xis Gyroscope up 10 128 GB eMMC storage
o 3-ais Magnetometer e
CANBUS 9-60V 25W (Excl Aux)
Up to 1000 kbit's POWER OUT
) 9-50V 6A (sw switchable)
12C-bus 5V 6A
10x Digieal infout {expandabie) OPERATING CONDITIONS
2 PN 0°C 1o +60°C
4x Analog i (0-10V, 4-20mA selectable)

WATCHDOG
Onboard watchdog for monitoring software
@ Heggerankiaan 1

CONNECTIVITY 56438 Eindhoven

3x USB 3.0 The Netherlands

2xUsB 20

EJAP.T = nfo@nobleo.nl

2x Gb Ethernet ® +31(0)4082 00 180

HOM ; ®  www.nobleo-technoiogy.n

SAL nkedin.com/company/nobleo-technology/
mPCle a K s
M2 2230

15 June 2026
[} www.nobleo-technology.nl e
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Thermal runaway prediction

EIS + Sensor fusion to predict thermal runaway events
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Mechatronic Systems

Creating Motion Systems for
high precision & performance

Business Unit Director
Ruud van der Aalst

autonomous
intelligent
systems

6/15/2026 e Introduction Systems

Confidential

www.nobleo-technology.nl e 9
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TECHNOLOGY
System specification Nerfiostion System test
4 b
N v
N O b I e O I e C h n O | O g y functional technical technical functional
System concept eificstion > System integration
& debugging

Stage gated product development flow -

4 jA y
Module design . Module test
verification

——— )
Software Hardware

(unittest)  (moduls test)

-~

« Alternatively: Agile / Adopt customer WoW & Processes
- Supported by Bi-Weekly Traffic Light Reporting to customer’s stakeholders

Hardware Software
{getallad design) design)
o
Realisation
Hardware Software

(realisation)  (impiementation)

Proof-of-Concepts
&
Functional Models (FuMos)

Project Specifications Concept System Design Detail Design Prototype Released for Optimized Volume Validated
Initiation Approved Design Approved Approved Released Qualified Pilot Production for Volume & Handover
Detail Design
Approved

Pilot Production

i Realization
) S & Concept Design ] Defi LCG Hand p
NOBLEO c?pe System Design Detailed Design Implementation & Supply Chain efine Q aps ANCOVEr FIOCEss
TECHNOLOGY Requirements & Qualificati Rel for Volume for Volume
Feasibility Study ualification elease
] . . . e
QLTC Early Supplier ) Supply Chain Set-up . Transfer Design to Volume Volume Validation
NOBLEDO FuM LTC Eval
LGRS Manuf. Validation QLTCEvaluation Pilot Production Improvements & Handover

Requirements Involvement

RAARMUIEAC TURIMNG

6/15/2026 e Introduction Systems - Confidential www.nobleo-technology.nl e 10
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Mechatronic Systems

Creating motion systems for high precision & performance

We support our
clients through

=« Mechatronic Solutlons

6/15/2026 @

Design, Development and
Engineering services

High-Tech EqQuipment & Test ToolIn
From 1* Concepts up to on-site
Commissioning

Design House

Tailored Supply Chain Solutions
Industnalized, turn-key ready at supplier
of customer's selection

Your development partner were
All Foreground IPR remains with customer
Mo customer lock-in is created

Introduction Systems Confidential

Areas of expertise

Advanced Mechatronlcs
By Systerm Enginesring multi-disciplinary
competences are turned into optimized designs

Pprecision Englneering
Applyving mechanical design know-how for
sub-rmicron accuracy at high throughputs

systerm Dynamilcs
Experts in modelling, simulating and
experimental verfications of complex systemns

Servo Controller Deslgns

Control theory, sensing and actuation
know-how applied to optimize
gystem performance

autonomous

www.nobleo-technology.nl

intelligent
systems

o Tl
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We support our clients through
« Mechatronic System Development

« Uniting multi-disciplinary competences for
optimized designs

« Applying mechanical design know-how for sub-
micron accuracy at high throughputs

« Experts in modeling, simulation and experimental
verification of complex systems

« Control theory, sensing and actuation know-how

. 0= Areas of expertise
applied to optimize system performance

« High-Tech Equipment & Test Tooling * System Engineering

« Dynamics & Control
« Development from Concept to on-site system y

commissioning  Precision Engineering

* Finite Element Modeling

Design House+ - Supply Chain Management . Embedded Software

End-to-End ownership . NPI at customer tailored supply chain . Electronics Design

* From Concept up to Industrialized « NPI & Industrialization
Turn-Key




Control
Systems

Mechatronic
Systems NS
Hozvl? \\\

= \é') Electronic

: / Systems
. ) A\ "\,:.\.IJ,‘! /
i,

Embedded C
Software
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AAAAA

Mechanis:

Digital
Control

« Expertise & Toolchain

Design

9 Fa St iterations Principles

- Pragmatic and
effective approach

Electro-
mechanics

Modal Analyses

Disturbance & Performance

FRF measurements & Controller Design

6/15/2026 Introduction Systems - Confidential www.nobleo-technology.nl 14
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Nobleo Design Core

Our customers’ challenges
Build Proof of Concepts / Functional Models / Prototypes are dealt with in a g

\ /[ / pragmatic & effective

\ approach

Experiments & Testing
s +

Design & Modeling

! : o Modal Analyses

Mechanical - ‘
| Design \ el 3 el i

Dynamics . \ g
-
Control

Multidisciplinary teams of
academic engineering level,
working in a highly integrated
iterative approach.
Supported by a tailored /

Nobleo toolchain.

Test, Verify & Learn for improved designs

6/15/2026 e Introduction Systems - Confidential www.nobleo-technology.nl e 15



NOBLEO Design House+ «  Supply Chain Management

TECHNOLOGY

* NPI at customer tailored supply chain

End-to-End ownership o Turn-Key ready without
*  From Concept up to Industrialized Turn-Key “Customer Lock-In”

Project Specifications Concept System Design Detail Design Prototype Released for Optimized Volume Validated
Initiation Approved Design Approved Approved Released Qualified Pilot Production for Volume & Handover
0 Dutall Deskgn

% Concept Design

NOBLEO ~oope B

technology Requirements

Realization,

Transfer Deslgn to Volume Volume Validation

Implementation |
- Pilot Production Improvements & Handower

E Qualification

System Design Detailed Design

Featibility Study

Design & Development

“ 0 Industrialization

Customer
Set & Manage QLTC
e Setup Supply Chain for prototype(s) Setup & improve processes for volume production
e Support selection customer’s choice of 3
party volume supplier

e Initiate & manage Early Supplier Involvement

NDELED Product CTQ's Early supplier Involement Supplier Selection o T Dp{:;lizett;_r 2 Transfer & release Define LC- gaps Close QLTC gaps
manufacturing (high level) FuMo Sourcing [optional] Supply Chain set-up anage AL manr:hus:el-:l]w Manufacturing process Implement mitigations Handover to LCM

6/15/2026 e Introduction Systems - Confidential www.nobleo-technology.nl
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Systems

In-house cleanroom

To support our development activities
the Nobleo lab is equipped with:

« ISO Class 7 hard-wall cleanroom n | B -
« ISO Class 7 soft-wall cleanroom 11 =L e
- IS0 Class 5 integrated cross-flow 11 1
unit I 1 |
o .
IS o s 3
| Sasail ¥

6/15/2026 e Introduction Systems - Confidential www.nobleo-technology.nl e 18
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Mechatronic Systems

Portfolio, some example cases; High-Tech Equipment & Test Tooling

www.nobleo-technology.nl
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Zoom Beam Expanders & Focus Actuator == A IC AT an

Design & development of a Mechanical/Dynamical

Concept for Zoom Beam Expander modules and Focus

Actuator module.
« Feasibility Study
« Concept developments

« Design choice trade-offs

«  Development; concept & detailed design
« Design Q-Tool & Qualification
« NPI

ZBE 1in
production tooling

6/15/2026 e Introduction Systems - Confidential www.nobleo-technology.nl e 20
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Zoom Beam Expanders & Focus Ac

Based on risk assessment.
- Feasibility Study

«  FuMo to address risks

Test specification:

Witness
plate

Pre-tension
magnet

- Airbearing functiontality, mechanical tolerance

stack-up

| Ferro magnetic
plate

«  Dynamical performance

[encoder |

« Contamination

Pre-tension
magnet

Flat air
bearings

- Design & Development of FuMo

« Realization

« Test execution 1

« IS0O7/5 Cleanroom environment

6/15/2026 e Introduction Systems - Confidential www.nobleo-technology.nl e 21
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Systems

Focus Unit

Mechanical & Dynamical Concept design of a Focus Unit,
detailed design + TPD of the Focus Unit Actuators

« 0.7um accuracy with applicable disturbance spectra & focus
ranges

- RAMS /MTTR, e.g. Actuator module swap

« Concept & detailed design, TPD, realization, Design

Qualification Tooling, qualification & initiation of NPI

6/15/2026 e Introduction Systems - Confidential www.nobleo-technology.nl e 22
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Systems

Rotating collet

Rotating collet upgrade kit for die transfer machine
- 18kUph (>3M/wk), 5 parts/s

« Added rotational DoF at end effector

« Highly dynamic environment (>120G accelerations)
6.5 grams mass budget

« 67 ms for 180 degrees rotation (start-stop motions)
« <50mu repeatability: backlash free bearing design

* Closed loop feedback without encoder, using motor

commutation hall sensors

6/15/2026 e Introduction Systems - Confidential www.nobleo-technology.nl e 23
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