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CIDETEC is located in the Basque Country,
one of the regions with the highest rates of
progress and well-being in Europe and
characterized by a solid industrial tradition that
currently represents a quarter of its productive
endeavour. It also counts on a self-
government system that allows it to establish
its own economic and fiscal policies.
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A great tecnological complex
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surface engineering nanomedicine energy storage
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CIDETEC es uno de los principales
centros tecnologicos europeos
especializados en el tratamiento y
acabado de superficies, englobando
una amplia oferta tecnoldgica.

150+
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H2020

24 (10 de ellos
coordinados)
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5 (1 de ellos
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> C I D ET EC CIDETEC is one of the major European

technological centres specialised in surface

SU rface Englneerlng processing and finishing

4 )

R&D
FOCUS S%F 90 Researchers Q 1 PATENT + 150

Areas & Technicians FAMILIES CUSTOMERS
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From Decorative
Functional



VPrinted Electronics Market

The printed electronics landscape has seen substantial growth in recent years and there and there’s no sign of it slowing down. In 2023, the
global printed electronics market size by material and substrate reached 13.1 billion USD. The healthcare/wellness and automotive
sectors dominated the market, fueled by various applications ranging from in-mold touch sensing to wearable glucose test strips.

As 2024 kicks off, the forecast for the printed electronics market is showing promising growth — supporting well established sectors like
conductive inks while also shining light on emerging use cases like in-mold electronics. These trends serve as an indicator of how closely the
next generation of electronics will integrate with our daily lives.

Impact of Top 10 Electronics Manufacturing

Trends & Innovations in 2024 Global Printed Electronics Market
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Printed Electronics
Market Drivers

: Being the most critical component of printed electronics applications, continued investment in conductive inks will enable cost-
effective production of lightweight and flexible electronics.

Substrates: Equally as important as conductive inks, the rise in lightweight, flexible, and stretchable applications will also result in increased
demand for materials to print on: thermoplastics & Composites

: As retall tracking and data communication continues to expand, RFID technology will grow in tandem, particularly with
regards to opportunities in smart packaging.

The Internet of things (IoT): projected that by the end of 2024, over 200 billion IoT devices, ranging from toys to appliances, will be
connected online. With the form factors of electronics rapidly evolving, it's expected that IoT devices will help drive global adoption of printed
electronics.

Flexible and stretchable electronics

Displays: With applications in consumer electronics and automotive dashboards, displays hold the highest market share at

Sensors: Innovations in healthcare, batteries, environmental monitoring, industrial automation, and wearables can be attributed to the continued
growth of sensors.

Photovoltaics (PV): Within the energy sector, flexible PVs are predicted to gain large traction primarily driven by integration with buildings.

Flexible Batteries



https://www.voltera.io/blog/role-conductive-inks-additive-electronics-manufacturing
https://www.voltera.io/blog/copper-rfid-tag
https://www.forbes.com/sites/bernardmarr/2023/10/19/2024-iot-and-smart-device-trends-what-you-need-to-know-for-the-future/?sh=7cec41e97f34
https://market.us/report/printed-electronics-market/

Smart Surface:

Product advantages for new functions & spaces:

- Custom Cockpit

. Connectivity (Adv. Antennas, ...)

. Comfort in interiors (Lighting, displays, seats-heaters, health monitoxing ...
Smart Toilets, privacy pods, dinner car, family area, fitness studio, ...

. Weight distribution monitoring (safety & energy opt.)

. Modern signals

1 Safety Apps.

. MRO




> Our Dev opments

v"  Modified sustainable inks with improved
and/or performance

v~—Q0rganic conductive inks (metal-free) with improv
stability through the incorporation of biobased
nanoadditives

v Transparent conductive inks with low metal content

cidetec>

surface engineering




surface engineering

> Our Deve opments cidetec>

v' Selective deposition of functional inks \ 2D and 3D
surfaces

Smart control touch

v Deposition of metallic circuits_with high conduttjvity in 2D
and 3D surfaces

v' Capacitive sensors

v Haptic sensors for user interactive (UX)




> Our Dev opments cidetec>

v High resolution printed circuits (PCBs) s rigid or flexible 2D surfaces

Flexible PCBs for railway applications

e |

Braking systems Climate control loT systems

gF speed railwa
0 TRT 3133.2021 SN30412 >
02, Crocial fsttors are high reliablity
b

> Process Simp”fication On board datacom system Pantograph systems Propulsion

» Reduction of manufacturing times e sty i B et B
» Weight reduction peseriidid o ey i it G A
» Material savings (additive process)



> Our Developments cidetec>

Heaters

v' Heaters on different materials (PET, (I'CIdCII' and opiical "qnqurem)

Kapton, etc.)

v' Metallic tracks with high
resolution on 2D surfaces

v Transparent conductive heaters
on 2D and 3D surfaces




> Our Developments cidetec>

Printed electronics in Composite

Hybridisation of electropic C-RTM &
components

Printed electronics Recycable

Thermoforming _ ——
Printed electronics in

Coimposite

(5
CONTRIBUTING TO: ﬂ/l]ﬁ @ @ L@b

High performance Competitiveness Re-processability Reparability Recyclabjlity
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) In'mOId We cover the whole

electronics pilot plant value chain
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Ink modification Printing Pick & Place Thermoforming Overmoulding

thermoplastics & composites

Ink formulation> < Printing: Automatic Screen printing THIEME LAB 1000 (600)

)

Hybridisation: Pick & Place ESSEMTEC PUMA 1

Thermoforming: NIEBLING SAMK 720 (TP & Composites)

Injection: ARBURG ALLROUNDER 470S & C-RTM
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Conclusions

From Decorative to Functional:

v

v
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surface engineering

Relevant role of train-manufacturers-as.value chainprescriptors and during validation.

Printed Electronics is a versatile technology allowing the integration of advanced mategals for -new
functionalities.

Sustainability is a MUST: new substrates, cutting-edge inks, prosesses, etc.

Digital Tools should help technical challengues like: sgcrap reduction by design, use of more gcofriendly
materials, defective reduction, repeatability and reliability & awew applications.
Be creative regarding new applications considering Rail Industry Requirements & Sta

The railway industry should embrace the potential of cutting-edge atlvance materials.
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