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The 3 pillars of sustainability

Economical
Sustainability

PPAC principle

Environmental
Sustainability

« R » policy
Resources

Climate
…
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Use phase & 
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ICs & AI for the benefit of our society

AI
Application fields

Energy management Agriculture

Smart citiesIndustry

Health Automotive
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AI & ICT GROWTH impact concerns

63 Mton of e-waste in 2030

0.4-2.5 from data centres Due to generative AI

Impacts

Energy Resource Wastes
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GREEN project
(internal)

Improve Fab 
performance

JU Chips FAMES
CEA-Leti FDSOI 10/7nm Pilot line

WP Sustainability
Methodology & impact scoring

Pilot line impact reduction
Eco-design

Take program benefit to reduce
CEA-Leti pilot line environmental footprint
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Understand environmental impact
Dynamic LCA solutions

e-score

PPAC - E

Design
&

Modeling

Clean room

Process & equipments

Technologies

16 enviromental footprint impacts

1 2
LCA methods

comparative, absolute
Dynamic e-score LCA SW platform

3
Eco design solution

Joint  work with :  
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JU Chips GENESIS
Develop & qualify solution to improve ICT 

manufacturing sustanability
(TRL 3 → 6)

GREEN project
(internal)

Improve Fab 
performance

JU Chips FAMES
CEA-Leti FDSOI 10/7nm Pilot line

WP Sustainability
Methodology & impact scoring

Pilot line impact reduction
Eco-design

Take program benefit to reduce
CEA-Leti pilot line environmental footprint
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The challenge for a more sustainable IC industry
Etch gas process  example

Revisit raw 
materials

Optimise material 
process

Fab Process 
Consider global impact
Use phase and by-product

Final wasteApplications & AbatementFluorinated MaterialsHF sources

Literature carbon intensities
 CH2F2 manufacturing 

~10 kg CO2eq/kg CH2F2

Electronic grade
purification impact

increase carbon footprint
10-1000x

dielectric etch chamber
45% of CF4 not used

Contact etch chamber
Up to 85% of CF4 not used

Emissions:
- Production
- Use
- Abatement

Deposition
- Soil
- Surface Water
- Ocean

Courtesy from Results from CEA-Leti pilot line with
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• Key concerns: 
• Long life time stability

• High recognized toxicity

The challenge for a more sustainable IC industry
PFAS example

PFAS EU contamination map
Identified polluted sites

https://foreverpollution.eu/map/
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GENESIS objectives 
→ Improve the entire manufacturing sustainability chain value

16 innovation targets
sensor/monitoring 

technologies

12 innovation targets
Material & processes

11 innovation targets
waste minimization

solutions

6 innovation targets
CRM mitigation

L Pain –  SEMI Europe – Nov. 2025



Disposition : Titre et contenu

GENESIS Présentation - 09/2024 13

GENESIS – Impacts Fab

Materials

PFAS

Gas low WP

lithography

Bonding

Packaging

Grow

Clean up

New generation PFAS free processes

PFAS free bonding processes

Lead free packaging solution

New recycled packing solution

Low GWP gas and etching recipes

Climate friendly solution for plasma chamber

Manuf Process family Impact
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GENESIS – Impacts Monitoring

Inline sensor
Air 

Water 

Spice

Spec

In-line solution for fluor based by-products (Sub ppm level)

In-line solution for PFAS in aqueous water waste (<0,1µg/l)
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GENESIS – Impacts Sub Fab

Waste
Management

Reduce

Reuse

Rethink

Recycle

Air

Aq

SiC

H2

New integration

CMP

CRM recycling

Abatement efficiency

Post process PFAS treatement solution

Reduce Smart SiC waste

H2 reuse after MOCVD process

Nb Ga recycling solutions

>99,99%

0 watse
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JU Chips GENESIS
Develop & qualify solution to improve ICT 

manufacturing sustanability
(TRL 3 → 6)

GREEN project
(internal)

Improve Fab 
performance

JU Chips FAMES
CEA-Leti FDSOI 10/7nm Pilot line

WP Sustainability
Methodology & impact scoring

Pilot line impact reduction
Eco-design

SUBFAB
(Program frame work : Affiliate & institutional)

Scale up solution to boost technologies & sustainability 
improvement in SUBFAB environment

(TRL>5)

Take program benefit to reduce
CEA-Leti pilot line environmental footprint
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SUBFAB LABS AMBITION
A dedicated environment to RETHINK SUBFAB

→ Objectives : 

→ Improve material and Hardware use, waste management policy (sensing, circularity, waste treatment…)

→ Qualify new solutions in « certified prod- like condition mode » 

→ Fab modelling data to evaluate economical and sustainability impacts 

→ An environment open tailored for partners to : 

→ Evaluate new Hardware (pumps, abatement…) in intensive mode

→ Qualify new materials (Low GWP gas, PFAS free resist..)

→ Mature new breakthrough solutions on process, sensing strategy, waste management incl. minimization, 

recycling/re-use, data handling

HVM-like 

working

operations

24/24

Program

Co-driven with

To learn more about SUBFAB LABS : Thursday Nov 20th 11.05
SCREEN: Innovation for a Sustainable World – Tech Arena Hall C1
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