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Launch of new version of
EVIYOS™ multipixel LED as
ams OSRAM pushes forward
with product roadmap
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Conductive inks based on Screen printed
silver precursors silver circuit
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2) Thermoformed 4 As‘serhbted with
circuit graphic layer
i Film : Graphic lay
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o Molded structure

Printed circuit layer — g’/
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Meander structures v
Stretchable silver ink on TPU Conductive liquid alloy
Source: Saralon GmbH Source: Fraunhofer IZM
Printed Electronics 8

Screen printing Material- and ink development Hybrid Printed Electronics

e Light, thin, flexible,
" s soft, stretchable

GAFA. ZFERA, MR I AIARFKBENF:

Human-computer interaction A2 e coming v
FABRIC INTEGRATED ELECTRONICS FOR THE WARFIGHTER ¢ 7}
*« C ive effort to il { fabrics from Drexel University's
Center for Functional Fabrics and the AFFOA Manufacturing Institute with i
Flexible Hybrid Electronics from NextFlex. Pabirics
-
= + Combined system integrated 10 active and passive devices with fabric +
Mt st s [— [rer—— interconnectivity. ’ '
VR Olesses Smart Glasses EMG Wristband + Firmware allows system i 15 device recognition for a

variety of sensor modules. Test software also provided to pull data from

sensor modules and display on GUI. |
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ESA Vision for AME L ) NERUMMAN |
: : Conformal Applications for Space Operations
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+ Circuts peinted in a concave
structure for RF functionality
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Market Size in USD Bn

Compound Annual Growth Rate of stretchable
Electronics (2024-2034)

Source: MRFR Database, and Analyst
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Assembly with SnBi-solder paste Laminated on textiles Example ,Conformable Electronics”

Source: Fraunhofer IZM Source: Fraunhofer IZM
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Dynamic stretch Multiple rotation (n x 180°) Adaptable material




BR 155 FR4 PCB LUR/M R BT

VTT (Finish BH53FR) $#2%EI, BERETERINGERNESN PCB T2, FIMIE GWP
PRI 14%., B, EREHRENEZEMENSEMR R AR DR ET.

Printed electronics for lower
environmental impact

GWP %
120 .
GWP (global warming
100 potential) can be reduced
to 14% by replacing
" conventional PCB process
60 with printing based
methods
40 51
"
FR4 & etched FRe & PET& Paper &
copper AghPs AgNPs. AgNPs.

Figure adapted from'

Abundant conductive materials for printed
electronics

=

E.. Silver and PET dominate
i GWP (Global Warming
g Potential) that decreases
S, significantly with copper
g Copper and carbon & bio-based
l. i substrates.
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RI.SE (IRBREASSAAS) 2%, BFLIIRAM 2019 FHY 5360 HMEEHNZ] 2030 FEAY 7500
Flti, B8 17% HIERIOETEIR, 2019 FHERENEAL SN 570 2T, BTF
XFIEEOTRE, BARPEFEER. 1. 8. B3 PFAS FEEMR,

Electronic waste

+ Annual Production: In 2019, approximately 53.6
million tonnes of e-waste were generated globally.
This number is expected to rise to 74.7 million
tonnes by 2030.

+ Recycling Rate: Only about 17.4% of e-waste was
formally collected and recycled in 2019.

= Environmental Hazards: E-waste contains harmful
substances like lead, mercury, and brominated
flame retardants, which can be released into the
environment if not properly managed.

+ Economic Value: E-waste contains valuable
materials such as gold, silver, and copper. In 2019,
the total value of these discarded materials was
estimated at $57 billion.

SERIENRIE ¥ m, AEREMERF™m,
sk, BRENA.

Bio-based Electronics

Synthetic polymers from oil

Oil refinery, ©2008 Walter Siegmund, CC-BY 2.5

Natural polymers from biomass

Pine forest in Sweden, AB Tetra Pak, CC-BY-SA 2.0

Hazardous materials in electronics

* Mercury: Widely used in lamps and other electronic components, mercury is being phased
out due to its toxicity and the availability of safer alternatives.

* Lead: Commonly found in solder and other electronic parts, lead is being restricted because
of its harmful effects on health and the environment.

+ Cadmium: Used in batteries and certain types of semiconductors, cadmium is being phased
out due to its carcinogenic properties.

* Hexavalent Chromium: Often used for corrosion protection in electronic equipment, this
substance is being restricted because of its toxicity.

+ Plastic: Fossil based (mostly) which contribute to climate change when burned and
microplastic pollution which has been linked to various environmental and health hazards

* PFAS - a large group of synthetic polymers and molecules known for their persistence in
nature and health hazards
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Paper-based IoT Devices HyPELignum: ECO-PCB

Multibayer PCB based on the
assembling of wood's plics

L overpeinted with conductive

tracks.

- Eco-PCBS

Multilayer PCB produced,
via additive manufacturing
techniques, onto
lignocellulosic substrate

INNOVATION EXAMPLE

Zinc based 3
conductive inks

) 0
& LEE BED .

INNOVATION EXAMPLE

Biobased

Alternative ink development for inkjet &

printab'e screen printing
conductive + Conductivity: >10° S m*

Materials for conductive inks
Odhesives * Environmental resistance: A

conductivity -15% after 200 days in

Enabli t assembly based 3
nabling component assembly on laboratory environment

cheaper metals (Cu/Ag) & bioderived
thermosetting polymers

+ Higher thermal stability at room temp

Replacing high environmental

+ Compatible with conventional assembly

+ Anisotropic or isotropically conductive

impact or critical element . .

metals

I/ C
Patterning

INNOVATION EXAMPLE ey
Biobased paper high Re‘;‘,’e"é:,z:"'izc'“g
frequency PCB circuitry manufacturing
4G & loT enabler with improved dielectric
properties
+ PFAS- and bromide-free!

4

* Improved fire retardancy

X
y ’
« Improved water resistance S\ l K.

JIVA materials 2%, BRI, 40% %I 60% BIERAN PCB EHR, &R 100 (2R TH
JR%E., PCB A&k FHiNA 42%,

62M 1 2 2 -an
increase of 82% since 2010, with

d in 2030

PCB disposal + re«




RE, tIIRRT &) “Soluboard”MIEIR TR HRALT 4TI PCB, 5 FR4 18
tb, HEMERRT 67%, HFHESTEIHMBFA,

QLRRLLANLL

End-of-Life
End-of-Life
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ERM—BEEXMEANEERS, BELHTTHR, HERHE—LERIFNER, St
7+F CEM 1 FR4 PCB (8] (4, "IgE&ES&HE 0.1W LED KI{EINZ= LED EHR) .

Incumbents
Soluboard®

Flammability Rating UL94 V1 UL?4 VO UL94 VO
Comparative Tracking Index PLC 0 (600V) ’ PLC 0 (600V) ‘ PLC 0 (600V)
Permittivity @ 1 GHz 413 4.4 40 - 42
Thermal Conductivity (W/mk) 0.25 ’ 023 ‘ 028
Soldering Temperature (°C) 170 270 270
Density (g/cm?) 135 ’ 160 ‘ 2.00
Carbon Footprint (kg/m?) 5.52 13.55 16.94
Recyclable v ’ X ‘ X
Bromine Free v X X

Unlike Soluboard®, FR-4/CEM-1 contain brominated flame retardants i.e. biocides in the natural environment.

Customers ready to pay 10 — 15% premium due to strict EU e-waste legislation + carbon footprint savings.
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PrOTOfyplng Customer feedback below demonstrates technology in various market sectors
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“Jiva's alternative carrier material to FR-4 offers a “The temperature storage test we completed at “Jiva technology is a catalyst 10 rethink the way *Our first assessment of Jiva, its technology, the
lower embedded carbon footprint and higher 85°C for 1000h was acceptable . The we deal with one of the workd's fastest growing team and its product rosdmap hes been
recyclability rates st end of life.” functionality is still given in 4 out of S samples.” waste streams. This is amazing!” axiremely positive.”
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It is possible to build a fully functional mouse “The (solder) profile was tested. It showed good "We are very excited 1o trial the material in our
that mitigates the embodied carbon footprint pad wetting and no anomalies on the solder production fine .. We have received initisl PCB
associated with manufacture. surface .. The quality is better than expected.” samples and they look good.”

BORETNRERE— 1 FR2EEERNFP MG AR A SRR, R 7T 8957 2050
FESLMF, THMHREBEIR, MM EEMRNEAERITES, E-SREDHEE
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DECATHLON commitment

&’ DECATHLON 2030 2050

Paris Agreement -42% Neutrality

Greenhouse gas

™\ SCENCE emissions scopes

é\\\ BASED 123

TARGETS

Breakdown of greenhouse gas
by stage in the product life cycle®
as of 31/12/2023

N

74.8%

o, Extraction of raw materials
11%

and production
Product end-of-life P

4.8%

)
Product use 1 .8 /o
Product transport

12.5% 59%

Teammate and customer travel Site construction and operation @’ DECATHLON




fibd 1A LED FPAMT B, BRIFENRIEF =@l el, RIEE LCA (EanEHAT
fth) FBRFRRGRHINERN15%, BEE PCB B AEIRIEFr=Gm, tiIrIUTE 20%
AUBRHERU R FARIR (K% 80% BY PCB #1145 )

LCA of Head Lamp Product a
N HeadLamp LDS vs PCB Envir ¢ Impact i HeadLamp

(Electronic Module)

Standard LDS

PCB
HLS00 - LCA (kg C02 eq.)
= famsep
Electronic Module = 158% @ DECATHLON &) DECATHLON

]

BIZRER, T TEEEMNSHYE, HELEDITEMREEUIEKSRERE, X2
A AEZRY.

Testing # Testing # Testing #
200 Materials Thickness Design — -
B vorseT O LED
m— —
168 MiX
159 o
& 187 i % Material
50 < Lo A 7 e .|| &Design
133 13 134] 12 134
129 28]
120 120
114 11s

109

110’

100

i PCBA PPAY PPA2 PPA PPA PPAY PPAT PPAY PPAY PPAY PPAT PPA 2 PPA2
Layo Layo : Desig  Desig Desig  Desig Desig  Desig  Desig Desig  Desig ‘ - o
wvo utvo Il;la\ylg nl n2 n2 n3 nd nS né ns né -/ ‘ I ‘ 41-;_
DECATHLON
How to replace PCB components  / [ys2~ LDS HL 500 - Final Prototypes

1 - Plastic Carrier Injection molding ————————————————

2 Laser Structuring

3 Adt;‘v‘l’l'\'/e Electroless metal m}
e

B8, ronic

Assembly

Main Technical stacks

¥ => Machanical structure

v «> Layout Density (2 sides)

v => Thermal dissipation of Electronic
‘*wrdware

£ amsSep po—
Plastic Injection . Metal deposition
Process Laser Structuring (Chemicals, water
Activation
and NRJ

(Raw Material +
NRJ consumption)

(NRJ consumption) consumption)




AR F AR IRAZ DS R T MBSy +35% (SMT BUAR + BB + BULER)

: HL 500
s Standard PCB-A LDS Process Cost Breakdown
: o N Plastic carrier
Electronic | gy
Module | .
I
Laser activation .

Finish | 'ﬁ .
; Me!alnzanon I

Good

J) DECATHLON

ENRIEEF - KR~
Tracxon B/ 7 XA LED SMD T Z#E2BR15E #7184 ENRI

* Addit substrate
(typica uyp | ! \ ) Flnl dEloch nl

* Mounting SMD ¢ d LEDs on
printed circuitry: FIO ibloKdeElocl oﬂlcs

+ Flexible Hybrid Electronics is also referred to as Hybrid
Printed

* In this presentation, “Printed Electronics” will be used as an
umbrella ter

tracxon Fjptmann

ARTARE, MRERETAN, BAESENT (821 10:X) MSEE. SHEIESR
S EAMFMMRRBRR S RALL, FILARFASE I A 8 S AYERRE 555 e B & TR AT AY
RZF,
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Niebling R/~ 7 E M 2D 3R15 3D BIRNERA, BTARMINA, ERAMERE
EESEP ul‘FEﬁlx%H%HAkﬁﬁ;FAﬁRSE&'H FEiRARIERE,

5" PROJECTS OF OUR CUSTOMERS

BT E4 PCB HNER B
CEA Leti GEEMARMNM) BRI HE SMD T2 BNl EMIEERE FHFSK IC

m PHOTOS DURING THE PROCESS
'After Flip chip bonding After backside grinding

Demonstrator

CEA 95— B[] CEA Liten thE/R 7189 F MENRIZE = PCB




3D ITEfERF

ELRRTEIIEMFIE (3D $TEN) + MEINAR + SMD TZE PCB RYR] AElt

Trinity ZERO border of PCB

AT ERREENEMEITE

EEHIRIA S Hummink BR T HAINEHBEEMETITE] (HPCaP) FMYER—MEDH
RABBAPTENRAR, MEERE—MRAREMBE D RMERHIRIRIET RBIRSE,

BEEAERENTIAFENE. ERIRFAEMKR (AFM) HNEXR, TEREEMRAE
NESMEM LT, ERRERSBNRITHBEFIRE, HPCAaP M T XWITENSE
RURBRRIZS, SFEBITEN VIR, MERBNLE, RBLHASHER (B1) . B
BBIBIS MEHEIRBIRIENRES, HPCaP AIHREM BRI Z BRISTRIRRE, MMMSLM
BREND R, ERFEEHNESZINEEER, RE RN EEFHE (B2) . IMAE
BT e n A AR RSPV EIERR RS . Lt5h, HPCaP RIABEME TRt RIS
=, XOETERBUKRIVIHEEETREHN M [8]. EXRT T L AHSRZIBIM
MEMZINEENE, EBERKSFAIEIWEM LT, BHEMAEEMNSITE A FE
RREIKE,

BEREFNBNBAMEAEREFRE. BRF. FSEMSEBENERFD,
HPCaP SRR MES MTUNLERIE, BRERRE. BF. ¥S0MR%F. flW, &
FETI, HPCAP BBR TIBERMARERMMRBENIE, BT ERGA,

FGBER CVD — (B 2) . Eitt, BEERNEREBEAFRZFHNHMMRENF, HPCaP HE
B3t BeBMERRIIARAERT 7B,

\ »3‘ ‘ ‘ ' ' ,;!méwcw)

i ecision Capiual y

Y HUMMINK

High precision capillary
printing

Figure 1. lllustration of HPCAP's Working Principle. .

Figure 2: Bumps and Pads Printed by HPCAP.
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PREMIUM SURFACE MATERIALS

ion with Covestro and FLEXOO

L

SFuUR \
L e—— e i
MARQUARDT

* First projects with Tactatek 2019, ologies inhouse available for IMSE

3D PRINTED LIGHTING STRUCTURES =
(¢ > el 0 on airbag cover, crystal

ted LEDs t

SHRE T XIRARRIMER R . EU A E BRI A2 B 7 @ "85 R N XA
ﬁ?&%ﬁ’]l**”#lsﬁjz PRI REVARFMHN EEA . AJRERIFIMERTHEMR . BIT

BV RAIRESS I A E AR ERIEN A R FH=

HImLEDZE T ENRT AN ANEREREMENREFmEE: R, MHRANER

s HEATING

¥ LIGHTING

SAFETY WELCOMING COMFORT & INTERACTION
WELLNESS
. + Strong market potential . Wu\mmm
R B
capaciive iouch, force semsing.
+ Standardization not easy to




BEERIARAF R ANTHEN S, Fl 2030 FHNESFIERFIGET 20%

Q SMART LIGHT SOLUTIONS il STRONG MARKET DYNAMIC

= Communication by Light

= ADAS information by linear and dynamic lighting effects 16000

Principle electronic design:

14 000 20 ofo
= Smart Light offers low/high resolution & dynamic in simple 12 000 ckGR?
application 20000
g . 8000
= day-time visibility 6000
4000
2000 I
5 |
2023 2024 2025 2026 2027 2028 2029 2030
Source: Based on IHS LV Report

Master unit

Slaves & lighting unit

B, AIUERRMULERR:

MR ISR R, WERBRENBRAR, BERZENMASHIRT, FEM
xR, RE. FFRNER, ZFE, FRANESRD, RITEER

ERR: (ERIRHERITRG, i (TENRFmREER) , BAE, REFRENKRE
Froft, ERBUKSTEREINMES, BR

WRBFH (IME) SHEERNEEBHSBERR, FAERATES (RREE) Mo

AT FRZTERA, HNFELEDHNENSS, BRELEDSnELEDRIMIZEE, IME
RSN, HEHNEREATIEnESNErHE, TIWXEOWAEETY, &
ATZNARNZIRFEARTHIE, ERIFMGEIESENETWASIMBIKENE, MRE
R FERARRITAAL,

1R THMBN AR R AENE : BRAAASHE. RZ&EM B 1x

B-pilar

Zecks concept FORVIA HELLA Front Phygital Shield



Motherson 1143 7 ENfRI B8 F0& Fh iz FA @
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Structure

Additive and Subtractive Circuit Manufacturing

——

Flexible circuit

Molding process video: 2™ shot: 3

* Multi-component (3K) * Back molding with an cpaque * Compression mokding

5 Injection Motkding mataniat (PC+ABS) for ight « Tho visual surface on fop of

Simple t flexible connection T e + Partaly injoction mokdod o and 0 Adfim
Vi oestiin ‘with clear PC rsin (light * Possbie fiing features. * Cloar PMMA for Black Panal
Quices) * TE MQS connecior housing wffoct
PRINTED ELECTRONICS is not completely replacing PCB & FPC,
But to complement them TACTOTEK

Printed heater . Application:

Heated Armrest & Centre Console

Benefits

+ Instant heating

+ Homogenous Heat distribution over the surface
+ Mechanical Long-Term Durability

= Current ambient lighting reacts only to limited
interaction and condition

» New HMI : control & interaction with light
+ Wide area sensors to cover lighting area

Challenges
« Cosmetics quality

+ Components compatibility
+ Elongation and flexibility of materials
* Specific layout for *high quality heating”

A Motherson Door Panel

motherson lll

Transparent sensor
For Interactive Lighting Surface & Carrer
Transparent
Sensor

Printed Reflector

« Large area lighting with LED matrix

= Reducing / replacing PCB

* Flexible solutions

« Cost competitiveness to Fiexible PCB

* Future-proofing for Injection Molded Electronics
+ Challenges on fine pitch of LEDs

* Projected Capacitive sensor.
* Bendable
» Large area coverage

+ Optical characteristics not as demanding
as touch screen

it 1R 2 T XD AN RIFEENAREK, ETBEMR: IPO ERBFNMIBETE 5 FRTEE
T 50%, RXIUARKED T BF 7= miyic /e,

3 T ~O a ac viel
Customer concern on manufacturing yield il

ITO prices drop 50% in less than 5 years % Long verm product beneft :
» Lower power consumption
Heating element price reached bottom > Instant response
> New user experience

Cost calculation often require complex formula

> Unique design language
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‘“Digital Light”5<3£ 2024 1&
F|“Zukunftspreis” A 3E

SENEBERREX ML T RESRTENOBHEN S B AHIFN . REHSREXRDIE
485 FTHY Norwin von Malm #1 Stefan Grotsch DA K Hermann Oppermann EEHBIFHT
BY LED RITHRARIRE T X—EBRENRT, ZEARS TEENTEME.

SRR M “Digital Light”Z T 8% 25,600 A 2MIZFIFE RIS O PR LED 15fF. “IXLE
BERPNES—THR

BAEKERN—F RN, ATHENAEEB D IEFXEGZPNE—T, BUEESMEER
HHFBIRELEIEIR,

RN IHRINE AR E 22—, SRREEIBARY Norwin von Malm #2F55E .
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o Rate of aging population in major developed countries
250!
200}
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10, T T Y T v T
Younger drivers
T Elderly drivers =

Glare rating value (deBoer scale)
o

(a) Younger drivers (b) Elderly drivers o
. Distance betwesgn vehicles (m) L
1520317 7R3 B3 ROIE MRS I CRZINRT, BED PR 60 KALAITT
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no light A light source is
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