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Why Additive?
Accelerate Protect
time to market |P
©
Increase © Improve
design ' efficiency

possibilities

WWW.nano- di.com © 2018 Nano Dimension. All rights reserved.



Sz
i

NANODIMENSION

Revolutionizing Electronics: Development to Manufacturing

: : i Traditional Planar
High Multi-Material i
.. L. Electronics
Precision 3D Printing :
i Save Time
Inkjet Process
Deposition >ave Money
‘ e Protect IP
Non-Planar
Digital Co-Developed
: Beyond PCB
Manufacturing Metal &
Make the
Software Polymer Inks
unmakeable
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The DragonFly Pro™ System

www.nano-di.com © 2018 Nano Dimension. All rights reserved.
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AgCite™ Canductjve Ink:

Silver-Nanoparticle

® Patent protected nanoparticle synthesis process Lhickness Lrace Widih :

um mils. um mils. um
® Controls the size & distribution of Ag nanoparticles = . i : i
® Optimized for s - = . =
. . . [ 3 [ 6 150 6 200

v Inkjet 3D printing |
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v Works with the dielectric ink
4 On-the-Fly sintering
v" Used for surface finish and annotation
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Dielectric Ink '

® Focusing on electrical properties
v’ D,@ 1 GHz: 2.9
v’ D, @ 1 GHz: 0.02
® Optimized for:
4 Inkjet 3D printing
4 Compatibility with Nano Dimension Conductive ink

4 On-the-Fly curing (no post-process)
v" Used for solder masking
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Application Areas and Goals

« Defense — rapid prototyping, distributed production, end use parts?

e Auto — rapid prototyping, saving weight, smart-parts

« Research — focus on non-planar and antennas

« Aero-Space — rapid prototyping, saving weight, low volume
production, antennas/sensors

« Consumer — rapid prototyping, high-volume production?

« Medical — rapid prototyping, high-volume production?

10T — sensors/commes/structure, high-volume production?

www.nano-di.com © 2018 Nano Dimension. All rights reserved.
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Uses

» Gerber + Excellon files * Aldb @ 5GHz » CAD files « Components placed
 FRA4-like * Coils, Offsets, during print ¢in development)
« Multi-layer Cauvities,
» Solderable AEEES
0 Encoders

www.nano-di.com © 2018 Nano Dimension. All rights reserved.



Traditional
PCB & RF
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How i1t Works

- 2 printheads piezo inkjet both materials simultaneously

« Both conductor & substrate are printed — 100% fully additive process

9%

Photopolymer with Dielectric Properties

909

Highly Conductive Silver Nanoparticle Ink

www.nano-di.com © 2018 Nano Dimension. All rights reserved.
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How i1t Works

« The object is built up, layer by layer
v" Conductive layers

Dielectric layers

Drills and vias

Soldermask

B Conductive material

Annotation I Dielectric material

DN N N N

Simplified process
v" No need for etching, pressing, electroplating and can print stencils..

www.nano-di.com © 2018 Nano Dimension. All rights reserved.

Nano Dimension Confidential and Proprietary
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Switch — Print Editor
Traditional Gerber & Excellon Design to Additive Manufacturing

www.nano-di.com © 2018 Nano Dimension. All rights reserved.
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No Post-Process

www.nano-di.com = © 2018 Nano Dimension. All rights reserved.
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Planar: 100% Precision 3D Printed

5G Balun Bow-Tie Antenna Complex (and seasonal) Routes

www.nano-di.com = © 2018 Nano Dimension. All rights reserved.
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Planar: 100% Precision 3D Printed

12-Layer PCB

RF Amplificatin
(Credit: Harris Corp.)

6-Layer PCB

Temp. & Humidity Sensors Capacitive Sensors

www.nano-di.com  © 2018 Nano Dimension. All rights reserved. NASDAQ / TASE :NNDM 15



Soldering

www.nano-di.com
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NANOD'MENSION 3D PRINTED ELECTRONICS

o0 Printed Silver Ink
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Non-Planar &
Electromechanical
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Structure & Function: Make the Unmakeable

www.nano-di.com  © 2018 Nano Dimension. All rights reserved.



%M
S|

NANODIMENSION

From CAD to Electromechanical Part

\;775 SOLIDWORKS File Edit View Inset Tools Window Hep X | [ -H-E-8 - Search Commands Q- ?2-_-FHIF X
2 3 =T T

S Swept Boss/Base . S — [ sweptcut e J) rb (G0 W & ? > ne @ f [
@ 8§ & B & @ ] FL? i 4 & wee . i CJ o 1 B @2
Extruded  Revolved [l Lofted Boss/Base Extruded 17 Revolved ([fl Lofted Cut ey patter BD Draft (D) Intersect Gi:"“:";; UNVES | nstant3D Thread addORupdate_MatWeight_CustomProperties

Boss/Base Boss/Base cut

@ Boundary Boss/Base - @ BoundayCut | -+ ~ [ shen [B] Mirror . v

helix.SLDPRT

» SoL R X

Getting Started A

Features [ Sketch | Surfaces | SheetMetal | Weldments | Mold Tooks | Data Migration | Direct Editing | Eveluate | DimXpert | SOLDWORKS Add-ins | )

< [ETETETe IRE-D-v-ORh-T
s >
v
@) helix (Default<<Defauit>_Display Stat
> History
&) sensors
» [&) Annotations
@ surface Bodies
@ Solid Bodies(2)
[E) equations
855 Material <not specified>
[ Front Plane
[l Top Plane
[ Right Plane
L, origin
1S Helix/Spirall
[ Planei
12 Helix/Spiral2
M Plane2 1
[l Plane3
[l Pianes
ofP sweep3
[l Pianes
> ofP Sweepd

[30 3Dsketch3

L4

[ new Document

¥ 0pen a Document

B tutorials

B online Training

@ what's New

@ introducing SOLDWORKS

@ Generai information

SOLIDWORKS Tools ~
@, property Tab uilder
@ souoworks e

% Perfarmance Benchmark Test

3 compare My score

A copy settings Wizard

B my praducts

Community v

Online Resources ~

592 partner Solutions

=
L Sketchl 53 Manufacturers
[l Planed

v ofP Sweept ~
@ ? Subscription Services ~

(@ Fillett

@ Fillet2

€3 Body-Move/Copy1
[ Planett

@) Boss-Extrude?

[ Fillet4

@) Boss-Extruded

@ subscrstion servces

Tip of the Day

Arrow keys rotate the model. Ctrl -
Arrow Keys pan the model, Alt - Arrow

&3 Body-Move/Copy2 b Keys rotate the madel clockwise and
counterclockwise,
8 Combine % NetTip
< > = ¥
| Model | Motion Study1 | - - ————————— .
- > =] BN ®
: =[5 [ I RRB AL AGBEBELTHR/E g
SOLIDWORKS Professional 2016 x64 Edition Editing Part

www.nano-di.com © 2018 Nano Dimension. All rights reserved.
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SOLIDWORKS Plug-In

. " -
S P B o R B @ @
= Lo c ny /Linear Conpepeat Gamaghicy Shou S5 T0Y. R"‘“;:;w New | Billof | Exploded Eiiodc | instant3D | Update | Take Image

» [) Annotations
[%) Equations
(1] Front Plane
(1] Top Plane
[] Right Plane
L, origin

> @ () tray<1> (Default<<Defauit>_Dis|
» @ () helix<1> Default<<Default> Dit
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Components List

Quick Assign

Name Waterial

Position ' Settings
Rotate compnnenl

Angle: \—9‘0;7“&];

Generate 3d print job

| sice
Alerts
U0 Xand Y dimensions are not checked
() Zdimension is not checked
o Collision is not checked

A RBAHLCLAGCROAIAG AL ATER 2|
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The Future of
Form & Function
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Rigid-Flex & Embedded Components

*Currently in
development

www.nano-di.com  © 2018 Nano Dimension. All rights reserved.
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Components: Flipped QFN, Resistors & LEDs

*Currently in
development

www.nano-di.com  © 2018 Nano Dimension. All rights reserved.
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Future?

 Materials

Wider range of mechanical (rigid — flex), and dielectric (low - high) properties

Assembly

Integrated assembly capabilities and use of digital components (e.g. printed passives)

Design

Non-planar design, simulation

Security
Traceability, unique/proprietary

features, materials recipe, no inventory

www.nano-di.com © 2018 Nano Dimension. All rights reserved.
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Uses

 Traditional PCBs prototyping
« Low volume manufacturing of traditional PCBs
« Antenna prototyping and production
* Non-planar circuits and antennas
 Embedding of components*

* Electromechanical products*

« Combining all of the above?

www.nano-di.com © 2018 Nano Dimension. All rights reserved.

*Currently in development
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