Additive Fertigung von Elektronik (AME)

Status, Perspektiven und Anwendunger
NANO DIMENSION, VALENTIN STO

SGO SST, 27 September 2023

NASDAQ: NNDMvivw.nanadi.com| © 2022 Nano Dimension. All rights reserved.




Agenda

A Nano Dimension i Changing the way world manufactures
A Why Additive Manufacturing is reinventing Electronics ?
A How leading organizations around the world innovate through Hi-PEDs ?

A Outlook

NASDAQ: NNDMwi | © 2022 Nano Dimension. All rights reserved. 2



NANO DIMENSION GLOBAL PRECENSE

Worldwide Presence Poised for Accelerated Growth
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Electrifying Additive Manufacturing®
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-~555 employees across the globe
*~46% In R&D & Tech/App Support

*~36 Datfa scientists & Algorithm Engineers
dedicated to Al development
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Changing the way 1 '
the world A Eme S

_ w5

manufactures . = &

To become thaligital manufacturing leadethrough disruption of
electronics & mechanical production by applying environmentally friendly
economically efficient electronics and precision additive manufactuying

resulting in the conversion of digital designs into functioning electronic ant
mechanical deviceson demand, anytime, anywhere
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THE DIGITAL MANUFACTURING ADVANTAGE

Cleaner, Smarter, Faster

INHOUSE / RAPID ADVANCED PRODUCTS:

DIGITAL INVENTORY

PROTOTYPING HI-PED PRODUCTION

Benefits: Shorten your Time-to-Market, Benefits: Produce better, lighter, cost- Benefits: The future will allow in-field
reduce cost and increase innovation with effective products by eliminating assemblies production and business models based on
agile prototyping and fast feedback cycles and improving the performance in 3D forms part licensing. Eliminate the need of sending
" Reduce development time " Realize new packaging solutions / physical parts

Heterogenous Integration " In-Field / On-site per demand production

Reduce prototyping and R&D cost
of spare parts

Inhouse, print designs over night Reduce assembly steps by printing

_ o components No tooling cost
Full confidentiality _ _ . o _
_ _ Reduce size and weight of products Eliminate stock and free up working
Test many designs for more functions . capital

Improve your products performance

Reduce cost of error Changing the paradigm of production

Reduce Carbon footprint

TOMORROW —
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Innovative Products for True Indust®.0 Solutions

The Critical Pieces to Manufacture High Performance Electronic and Mechanical Devices

Additive Manufacturing

DragonFly IV Fabrica 2.0 Admatec
Additively Manufactured Micro AM Ceramic and Metal AM
Electronics

Conductive and Dielectric Inks
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Polymer

Metal

Advanced Materials & Processes
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DeepCube

Deep Learning
Based Al Platform
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- Robotics

SMT Suite of Products
Surface Mount Technology
for Electronics

Digital Printing Platform
Printer control systems and software

+

FLIGHT Hub & Control
Designto-Manufacturing
Testing, simulation, and management

Additive Flow
Multi-Material Topology Optimization
for AM, AME and Volumetric Manufacturing

Software
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The Printing Press exponentially accelerated and -

expanded the individual capacity for production
HISTORICALIOMPARISON

PDFs are the digital inventory!
1970 2008 2016

500BCEA 1436CE

~

{AYAT NI &% Dbl y2PriGthgr Syaarzy ;,a.:,
Technology diffuses production capacity,
expedites innovation and fosters a renaissance
and paradigm shift in analogue industries that are
over half a century old (neintegrated circuits
\electronic devices & PCB)

| ooo 2022 J
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The New World:

Reshape Production
LOCAL, SECURE, FLEXIBLE, AND SUSTAINABLE

All of This

e

Replaced by a Few of These
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Digital Manufacturing:
Leadership in Sustainability

TRADITIONAL MANUFACTURING VS. SUSTAINABLE AM SOLUTIONS

Before

1Based on a 2021 study by HS5MI, a UK based sustainability consultant
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NANODIMENSION

WE STARIED HERE

Additively
Manufactured Electronics
(AME)

Critical Technologies
to Advancing
3D Printed Electronics
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Expanding the Product Portfolio to Reach the Target

DELIVER ADDITIVELY MANUFACTURED ELECTRONICS AND HIGH PRECISION AM
ENVIRONMENTALLY FRIENDLY & ECONOMICALLY EFFICIENT SOLUTIONS
TRANSFORMING DIGITAL DESIGNS INTO HIGH-PERFORMANCE INNOVATIVE
APPLICATIONS - ON DEMAND, ANYTIME, ANYWHERE

DIMENSION

o /\ » DragonfFly IV: Additively PREFGIRE RO
ke o ) Manufactured Electronics
o DIM.EN.5|ON
5 7 * Fabrica Group: High precision

manufacturing in polymer and
ceramic loaded utilizing DLP

technology - l
Applying
: * Essemtec: Adaptive, highly DeepCube Group
b4 flexible and modular SMT | Deep Learning
/\ equipment, P&P and micro- based Al software |
DMENSON dispensers to create a

FABRICAGHOU

network of self

* Admatec: ceramic and metal AM : .
- improving and

system utilizing a patented foil

system and DLP technology CoNECHng
systems,
* Global Inkjet Systems: drive . improving overall
electronics, SW and ink delivery production
solutions for inkjet industries capabilities
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Innovation in Key Areas

Enabling Weight Reduction, Miniaturization, & Agile Innovation of Critical Components
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DragonFly IV x FOX

Enableend-to-end (E2En-house fabrication of functional populated electronic devices

Design Print  AssembleReflow

Agile product development and faster iterations

/
ey
-
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PCB Prototyping

Fully Assembled AME with DragonFly x Fox
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Advanced Packaging

RISE Project Results vs. Traditional Design RF SiP

« Fully functional device performing equivalent to the traditional design.
* Miniaturization: 83% reduction in X and Y axes; 87% reduction in Z axis.

* Project duration: 4 months for AME vs. 1 year for traditional.
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Bio-Medical Applications

CELTRO AME Pacemaker

Superior View

eoo

Capacitor

o0000

3 == Capsule -~ Interposer layer
Lateral View, Z
Capsule

Capacitor
1x1x1

CELTRO Chip, 3x 7 x 0.3 mm, 7 x 17 pins

PCB with chip

and passive components
(with half-vias on the edges or
solderpads on the bottom)

Cylindrical body,
~4-7mm diameter
~8-25mm length;
space for signal
redistribution

Needles (~63)

NASDAQ: NNDMvivw.nanaedi.com| © 2022 Nano Dimension. All rights reserved.



Agenda

A Nano Dimension i Changing the way world manufactures
A Why Additive Manufacturing is reinventing Electronics ?
A How leading organizations around the world innovate through Hi-PEDs

A Outlook

NASDAQ: NNDMwi | © 2022 Nano Dimension. All rights reserved. 19



We need to rethink design

| (b) Encapsula
a surface mot
foot print [17
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Introduction
IN ELECTRONICS

CANRUO OANDdA G 021 NR RSaAdya

\

SR

44
a;i

83
A8

Arnold Reinhold, 200€ordwood Assembiikimedia Commons

However, its manufacturing had to become easier

Motorola GoldenvievehassisWikimedia Commons
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AME allows to design High Performance Electronic -
Devices (HPEDs®)

PCB/sAME

Our machines and processes allow for previously unprecedented geometries and complex-delverasy in a new age of more
efficient and more accessible technologgnown as HPEDs®.
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A Inkjet technology that combines Wred dielectric material (acrylic monomers) with silver
nanoparticles (Ag NP) that undergo sintering upon IR radiation.

Additive Manufacturing Electronics (AME)

Result in solid objects with highly conductive patterns in shapes unachievable through traditione
processes
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Additive Manufacturing Electronics (AMEPDragonFly

DragonFly IV video

0:00:42
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From a Digital design file to a Printed4RED

Ink
- Nozzle —
| » Droplet —— » A
H substrate
Gerber / ODB++ / STL Pixels in a digital file oy Printed layer

it

. _ _ Cured, dried and
Printed multi layersHiPED sintered layer
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AME BUILD
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Traditional PCB Process 3D AME Process

New Design Thinking W N—

HIGHER DENSITY ROUTING

A Homogeneous-axis structures M_

allow to 45 degrees vias with Filled via Min space
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New Design Thinking

Coax Structure

Inner dielectric
insulator

——— Core

shield

P90% up bend to
devices or connector

Source: J.A.M.E.S
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Capabilities Introduction

Printed Coaxial Line
Embedded custom shape (circular, square,
rectangular, etc.) .
Reduce EMI
Better SI
Impedance control
Bandwidth

3D Traces

Vias eliminated
Any angle routing
Low loss

Better impedance match

Antenna w Dielectric Lens
Reducing manufacturing steps, cost
Performance

Ground Meshing Printed Shielding
Reduced print time and CI consumptio « Better isolation between components
Eliminate delamination, increase e EMI reduction e
mechanical strength, flexibility @

Coil
Concentric/eccentric
vertical/horizontal/angled coils Substrate Integrated Waveguides
No parasitic effects, * Incorporate waveguide into substrate

board miniaturization providing better isolation and
open space on top/bottom surface miniaturization

Metallic layers

Metalic walls

i

Twisted Pair

Reduce EMI ‘
Better SI S
Impedance control

Capacitor

Closer to ideal performance,
No parasitic effects, board
miniaturization, open space on
top/bottom surface

Substrate

Mechanical Structures
* Custom 3D shapes, walls,
cylindrical posts, square cavities,
etc. incorporated with functional
electronics devices
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Our Customers are Innovators in Leading Industries

RESEARCH

The DragonFly LDM
System enables you to
produce cutting edge
electronics in your lab.

AEROSPACE

AME Technology enables
you to reduce weight and
to miniaturize electro-
mechanical components
like never before.

DEFENSE

Keep your IP in your lab
with the DragonFly LDM
System and save time by
eliminating the need for
involving external parties.

MEDICAL

Reduce time to market
and optimize design for
medical devices,
biomedical sensors and
in-vivo applications.

AUTOMOTIVE &
INDUSTRIAL

AME Technology enables
you to create optimized
electromechanical parts
for: Smart Products, IoT,
Sensors, Autonomous
Driving, Electric Vehicles,
5G Networks.
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Our Customers

Aerospace/Defense

NASN

« 10+ Multi B Defense

Manufacturers, Dept./Ministry of

Defense, and National Security
Agencies

ARISTO CAST

CASTING

“Internal configurations and
very complex cores are im-
possible to create in the
canvenfional investment
casting process. Naw that
we have the 130 [Admaflex
130] in house, we can do it.”

— lack Ziemba, CED
Aristo-Cast, Inc.

Automotive

@a

<
REHAU

HENSOLDY

“To have high density com-

ponents guickly available
with reduced effort by
means of 30 printing [using
AME] gives us a campetitive
edge in the development
process of such high-end
electronic systems.”

— Thomas Miller, CED
Hensoldt

Electronics & PCB

Time-To-Market nterconnect Solutions*

Industrial

M acaumold

Testimonials

e ISTITUTO
I I ITALIANG DI
TECNOLOGIA

“The DragonFly system

enables us to achieve quick
results with higher quality
performance than traditional
manufacturing processes.”

— Prof. Massima De Vittario
CBN-IIT

&5 L3HARRIS®

“The ability to manufacture

RF systems in-house [using
AME] offers an exciting new
means for rapid and afford-
able prototyping and valume
manufacturing.”

— Dr. Arthur Paolella
Seniar Scientist, Space and
Infelligence Systems
Harris Corporation

Medical
=
=

PIEZOJKIN

A,

1T LACROIX

“Essemtec Spider Dispenser

is an extremely efficient high-
precision machine. From the
first use we could easily
double our drops of glue per
hour capacity and meet the
high-quality requirements

of our customers.”

— Andrzej Wrablewski
Process Engineering Manager
LACROIX Electronics

R&D/Academia
el
X

ETH:z(rich

<
REHAU

“With the DragonFly we

will drive forward REHAU's
“Electronics info Polymers”
strategy to speed up inhouse
electronics development and
find new installation spaces
and functions for our pro-
ducts.”

— DOr. Philipp Luchscheider
Engineer (30 touch sensor design)
REHAU



Customer Case

The suitability of the DragonFly system
to rapidly and affordably manufacture
functional prototypes, combined with
the broad ecosystem of applications for
health and energy harvesting, makes it
an ideal choice for our team to achieve
higher performance, quick development
and print complex shapes not
achievable using traditional
manufacturing processes. ’ ,

Prof. Massimo De Vittorio
CBN-IIT 3 Lecced ltaly
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