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Verified IMSE Sustam

DRIVES MOMENTUM

70% REDUCTION IN SIZE & WEIGHT,
REDUCED MATERIAL USE

Reduce
Greenhouse
Gas Emissions

SUBSTANTIALLY LESS LOGISTICS & 100% RECYCLED SILVER

MANUFACTURING LOCATIONS
FANTA AT O

100% RECYCLABLE**

UPTO 90% REDUCTION IN TOXIC WASTE
WITH IMSE MANUFACTURING

by 60%
with IMSE

0, T G R R S

TARGET: UP TO 100% CLOSE LOOP IN
MATERIALS

WRELL . R o AN

. VERIFIED LIFETIME SAVINGS* IN

| AUTOMOTIVE WITH 5 TYPICAL IMSE PARTS >
2 Mt CO,eq***

80% REDUCTION IN  MANUFACTURING
TOOLING

| *VTTLCA Study, 2.-0 LCA Consultants LCA
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1 Study
** Eraunhofer Pyrolysis Study _
& *** 10% Market penetration i:x x



Today:
Components in a
Box

Conventional Electronics
* 64 parts + PCBA

» Costly assembly

* 45mm assembly depth
« 650 grams
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The Future of Electronics

IMSE—Seamless smart molded structure

1 molded part + small PCBA/internal PCBA

Fewer parts to design, less tooling, less
inventory, minimal assembly

3mm molded material thickness, 90% less
150 grams, up to 70% less plastics

CO2eq, up to 60% less cradle-to-gate
emissions
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Comparison

Screening LCA and environmental
impacts of injection molded structural
electronics by VTT

kgCO2e = carbon dioxide equivalent kilograms. Globally used unit
for greenhouse gas emissions

Manufacturing covers thermoforming (only IMSE), injection
moulding and electronics assembly line. Printing and cutting
excluded (IMSE)

Electronic parts cover circuit boards, solder paste and electronic
components, silver in printed conductors and LEDs (IMSE)
Material production cover plastic raw materials, encapsulant
materials (IMSE), solvent and adhesive materials (IMSE),
connecting metal parts (Reference) and extrusion of
polycarbonate film (assumed production technology for
polycarbonate in IMSE)
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IMSE and Reference global warming potentials, in kg CO2eq.

Life cycle stages stacked. Functional unit: one piece of car control panel

TOTAL 6,5

TOTAL 4,3

0,4

02 — 05
TOTAL IMSE TOTAL REFERENCE

BSILVER IN CONDUCTIVE INKS AND ADHESIVE
EMATERIAL PRODUCTION
BELECTRONICS

MANUFACTURING



Home Appliance LCA

Reference Control Panel
Area
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Consumer Electronics Control
Panel LCA — Conventional vs IMSE
vs IMSE SIP

 Greenhouse Gas emissions reduction for IMSE
was 56% and 62% for an IMSE SiP control
panel

« The most significant factor for GHG emissions

Is control panel production
* IMSE solutions can reduce the size of the PCB
significantly; with SiP even greater reductions
are achieved

LCA study conducted by 2-.0 LCA Consultants, Dr. lvan Mufioz
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GHG emissions for control panel production in kg CO2eq.

REFERENCE IMSE IMSE SIP
TOUCH FILM E| |GHT GUIDE ECOVER MECHANICS
EFPC, UNMOUNTED PCB ECONTROLLER TRANSISTOR
CONNECTORS ELED BELECTRONICS PACKAGE
HINKS/ADHESIVES PC FILM AND RESIN MOISTURE SHIELD

IMSE PRODUCTION



Consumer EleCtror"CS ContrOI Monetarized impact assessment results in EUR 445
Panel LCA — Conventional vs IMSE
VS IMSE S|P BREFERENCE ®IMSE ®IMSE SIP

3,5

* IMSE and IMSE SiP perform significantly better e
in all impact categories ’

EUR2003

* LCA conducted according to ISO standards,

peer review to be done

» Sensitivity analysis indicate the results are

robust
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Efficient material
recovery and novel
technologies

Recycling of IMSE production waste and IMSE parts
enables the circularization of certain material streams

Current recycling and material recovery technologies
enable the efficient and economically viable
extraction of silver and other precious metals, such as
gold, from IMSE films and other manufacturing waste

With pyrolysis, a chemical recycling technology, the
recovery of plastic monomers and precious metal is
economically viable from IMSE parts, too

New technology requires new solutions for sustainability:

TactoTek is further building it's recycling ecosystem

Material verification focuses on biobased and
recycled materials

New LCA study with 2-.0 LCA Consultants
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Start building
smarter surfaces for
a smarter future




