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Welcome & thanks

949 (82.24%)
g . . . . . . " 15%,;
«  Welcome to the 25t edition of the CMi MicroNanoFabrication Annual Review Meeting - o
* 1154 participants registered (with 44% from industry and 41% from EPFL) €0 1 s
.. . SE=E 10 (0.87%)
* Many thanks for your participation = 10 s
[ S 8 (0.69%)
1 7 (0.61%)
« Global companies @ s o
. 5 (0.43%)
* Local industry mEPFL 475 41.2% = 4 3w
° Startu ps D 2 (©17%)
-— 2 (017%)
»  Suppliers mindustry 509 44.1% &= 2 o
. —_— 2 (017%)
Government Agencies = oo
* Researchers = Academic 170 14.7% = 1 oo
[ ] 1 (0.09%)
« Faculty members &= 1 oo
° Students 1 (0.09%)
. —= 1 (0.09%)
» Colleagues from other academic cleanrooms —_ 1 o
A 1 (0.09%)

« The list of participants is available to everyone

« Traveling from 22 different countries
il I I I | | | | | | ‘ «  Fantastic opportunity for networking
=l =f =l ®
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USERS IN 2025

CMi - EPFL Center of MicroNanoTechnology
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STI-IBI-BIOS STI-IGM-EMSI SB-IPHYS-ELEC AMI_FR_BioPhysics Eidikos Logariasmos Kondilion ~ Advanced Fiber Resources Lunaphore Spryngs

STI-IBI-CLSE STI-IGM-ETA-LAB SB-IPHYS-GR-GA SV-BMI-UPLAMANNO CERN_EP_dept Kyoto University Alemnis Luxtelligence Swissflex Microcircuits
STI-IBI-LBEN STI-IGM-INSTANT-L SB-IPHYS-HQC SV-GHI-UPKIN CHUV_CRISP Kog University Alpes Lasers Mackinac Sy&Se

STI-IBI-LBMM STI-IGM-LNET SB-IPHYS-LASPE SV-IBI-UPDEPLA CSEM_T1 University of Sussex Annaida Magnetfab TAG Heuer
STI-IBI-LBNC STI-IGM-LRESE SB-IPHYS-LPBS SV-IBI-UPLUT CSEM_T4 Axetris MCH-processing XRnanotech
STI-IBI-LBNI STI-IGM-MICROBS SB-IPHYS-LPHE-OS SV-IBI-UPNAE CSEM_T5 CH-SCNAT-ETHZ_LFKP Blésch Melexis Xsensio

STI-IBI-LHTC STI-IGM-NEMS SB-IPHYS-LPL SV-ISREC-UPGON CSEM-Allschwil CH-SCNAT-UNIGE_GAP Bruker MicroElectrodeDevices MED

STI-IEM-ALCHEMY STI-IMX-FIMAP SB-IPHYS-LPQM1 SV-ISREC-UPKARTHAUS ETHZ_D-BSSE_QDB CH-SCNAT-UNIGE_Physi Biihler Miraex CH-SCNAT-FemtOprint
STI-IEM-AQUA STI-IMX-INE SB-IPHYS-LQP SV-ISREC-UPRAD ETHZ_D-ITET_IEF Confovis Morphotonix CH-SCNAT-Hexisense
STI-IEM-BION STI-IMX-LMGN SB-IPHYS-LSME ETHZ_D-ITET_Neuro Corintis Nanoworld CH-SCNAT-Miraex
STI-IEM-GALATEA STI-IMX-LMOM SB-IPHYS-LUMES ETHZ_D-MAVT_IEPE_ Creal Neurosoft Bioelectronics

STI-IEM-HYLAB STI-IMX-LMSC SB-IPHYS-SQIL ETHZ_D-PHYS_IQE Deeplight Novagan

STI-IEM-LAFT STI-IMX-LP SB-ISIC-LAS ETHZ_D-PHYS_LFKP Edwatec Oxford lonics Limited

STI-IEM-LAI STI-IMX-SMAL SB-ISIC-LCS ENAC-IIC-AS HE_Arc_le_Locle FEMTOprint Parithera

STI-IEM-LANES STI-IMX-SML SB-ISIC-LNCE ENAC-IIE-GR-LUD HES-SO-GE_inSTI Focuslight Piemacs

STI-IEM-LAPD STI-INX-CHEMINA SB-ISIC-LNQ HES-SO-NE_HEARC FoXmat Q.ANT

STI-IEM-LEAP STI-INX-LSBI SB-ISIC-LPDC Metas Freshape Quantum Brand Protection

STI-IEM-LMIS1 STI-SCI-AXS SB-ISIC-LPI PSI_LNQ Gersteltec Richemont

STI-EM-LPMAT STI-SEL SB-ISIC-LSCI AVP-CP-ECO PSI_TOMAC Hexisense Richemont (2)

STI-IEM-LPQM2 STI-SMT-GE SB-SCI-RH VPA-VP-APR UNIFR_Chemistry IBM Research Rolex

STI-IEM-LWE STI_SMT-TP1 SB-SPC-II UNIGE_DPNC ID Quantique Safran Timing Technologies

STI-IEM-NAM STI_SMT-TP2 UNIGE_DQMP 1I-VI Laser Enterprise SamanTree Medical

STI-IEM-NANOLAB UNIGE_GAP Indie Senbiosys

STI-IEM-PHOSL UNIGE_Physique Inf.BR Treinamento e Serigos ~ Sigatec

STI-IEM-POWERLAB UNIL_GTF Ligentec SM-ABDAD Consulting

STI-IEM-PV-LAB UNINE Lightium Snap WaveOptics

STI-IEM-SCI-SC UNIZH_IBT LSPR SoHHytec

49 (

# of laboratories T
# of users

« Total: 654 users belonging to 179 laboratories or companies
» Each cell represents a laboratory headed by a Professor (STI/SB/SV/IC/ENAC)
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USERS IN 2025

STI-IBI-BIOS STI-IGM-EMSI SB-IPHYS-ELEC AMI_FR_BioPhysics Eidikos Logariasmos Kondilion ~ Advanced Fiber Resources Lunaphore Spryngs

STI, RA-LAB SB-IP, _GA SV-BMI-UPLAMANNO CERN_EP_dept Kyoto University Alemnis Luxtelligence Swissflex Microcircuits

SB-I CHUV_CRISP Kog University Alpes Lasers Mackinac Sy&Se
_Bio . Mechanical SB-I CSEM_T1 University of Sussex Annaida Magnetfab TAG Heuer
Engineering Engineering SB-I Global CSEM_T4 Axetris MCH-processing XRnanotech
SB-I B IREE D CSEM_T5 CH-SCNAT-ETHZ_LFKP Blésch Melexis Xsensio
STI-IBI-LHTC SB-IPHYS-LPL CSEM-Allschwil CH-SCNAT-UNIGE_GAP Bruker MicroElectrodeDevices MED
STI-IEM-ALCHEMY SB-IPHYS-LPQM1 ETHZ_D-BSSE_QDB CH-SCNAT-UNIGE_Physi Biihler Miraex CH-SCNAT-FemtOprint
STI-IEM-AQUA SB-IPHYS-LQP ETHZ_D-ITET_IEF Confovis Morphotonix CH-SCNAT-Hexisense
STI-IEM-BION SB-IPHYS-LSME Se‘:ir’sesri'r:;tf;’lf ETHZ_D-ITET_Neuro Corintis Nanoworld CH-SCNAT-Miraex
STI-IEM-GALATEA SB-IPHYS-LUMES cancer ETHZ_D-MAVT_IEPE_ Creal glectronics
STI-IEM-HYLAB SB-IPHYS-SQIL research ETHZ_D-PHYS_IQE CERN Deeplight Startups
STI-IEM-LAFT ETHZ_D-PHYS_LFKP CSEM PSI Edwatec SMEs
STIEM-LAI STIIMX-SMAL ) HE_Arc_le_Locle EMPA ETHZ FEMTOprint Large
STI-EM-LANES STI-IMX-SML gzg:f;l HES-SO-GE_inSTI DOLCRIES Focuslight emerprises
Computer & =
STI-INX-CHEMINA and Commn. HES-SO-NE_HEARC FoXmat QANT
STI-INX-LSBI Epgineering Sciences Metas Freshape Quantum Brand Protection
Electrical STI-SCI-AXS SB-ISIC-LPI PSI_LNQ Gersteltec Richemont
anq Min STI-SEL SB-ISIC-LSCI AVP-CP-ECO PSI_TOMAC Hexisense Richemont (2)
Engineering STI-SMT-GE SB-SCI-RH UNIFR_Chemistry IBM Research Rolex

STI_SMT-TP1 SB-SPC-II Civil & UNIGE_DPNC ID Quantique Safran Timing Technologies
STIHEM-NAM STI_SMT-TP2 nggﬁ]"e:::;a' UNIGE_DQMP 1I-VI Laser Enterprise SamanTree Medical
STI-IEM-NANOLAB UNIGE_GAP Indie Senbiosys
STI-IEM-PHOSL UNIGE_Physique Inf.BR Treinamento e Serigos ~ Sigatec
STI-IEM-POWERLAB UNIL_GTF Ligentec SM-ABDAD Consulting
STI-IEM-PV-LAB UNINE Lightium Snap WaveOptics
STI-IEM-SCI-SC UNIZH_IBT LSPR SoHHytec

49 (379)

# of laboratories T
# of users

The EPFL laboratories using the CMi belong to 10 EPFL institutes
External : CERN CSEM EMPA ETHZ UNI (CH and other) + Small SME Global
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USERS
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CMi - EPFL Center of MicroNanoTechnology

BPFL-CMi : Number of usersin 2025

* The number of users is rather stable over the year

.

® 521

® 433

® 334

Philippe Fliickiger 12 May 2026

® 12 months

® 6 months

® 3 months

® Month

o Week

o Day
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USERS
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CMi - EPFL Center of MicroNanoTechnology
Philippe Flickiger 12 May 2026

EPFL-CMi : Number of users

569 S77 563
553
544 532
523
|| ‘\ ‘\ |
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Evolution of the number of users over the years since 2002
From 100 to 600 users. New record in 2025 (+2%)

640

654

AN
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USERS

EPFL-CMi : Number of users

700
600
133 20%
82
72
500 53 51 120 % 7%
35
48 39 39 41 67
28 46
400 37
300
431 442 440 452 449 73%
200 411 394 397
100
0
2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

mEPFL Lab mExt. Acad Lab mCompanies

* The number of users per affiliation since 2015
» 73% of our users are from EPFL and 20% are from industry
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CLIENTS
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CMi - EPFL Center of MicroNanoTechnology
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EPFL-CMi : Number of clients

32
30 32 38 34
35
1
29 S
30 27
13
15 11
13
83 82
73 81 78
59
43 48 49

O Q N \Z > v o o
Q N N N N N N N
S S S S S S S

mEPFL Lab mExt. Acad Lab mCompanies

The number of clients per affiliation since 2001
Client = EPFL Labs, External Academic Labs, Companies

11

35%

19%

46%
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USAGE

90’000
80’000
70’000
60’000
50’000
40°000
30'000
20'000

10’000

50’364
46'045

2015

53’800

43’165

2016

48’180

2017

52467

34035

2018

EPFL-CMi : Usage

47°559

37'369
34’638

2019 2020

mRuns m®Machine Hours

59'253

43593

2021

59'580

42’797

2022

61240

42’405

2023

CMi - EPFL Center of MicroNanoTechnology

56’663

2024

Philippe Fliickiger 12 May 2026

81407

59'713

2025

The users generated 81 thousand runs and 60 thousand machine hours in 2025

12
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Companies :

USAG E Sales = 48%

Usage = 33%

EPFL-CMi : Billed Machine Hours

70000
60000
50°000 33%
40°000
30000
20°000 61%
10°000

0

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

mCMi ®EPFL Lab mExt. Acad Lab Companies

* 61% of the machine hours were billed to EPFL users and 33% to industry
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Companies :
Sales = 48%
Usage = 33%

48%

EPFL
EPFL-CMi : Invoiced (MCHF)

INVOICING

6.00
5.00
4.00
3.00 |
g 2 = NN NN YN N
[av; 3% Y Y N N \Y] v Y Y N

2.00
v © © N (<)
S S S Q S
§ § § 8§ 8§ 8§ 8 S
Companies

48%

1.00

mGlobal mEPFL ®mExt. Acad.
5.6 millions CHF were billed to our users in 2025 (+9%)
48% were paid by EPFL users and 48% were paid by our industrial users

2000 -
2007 n
2005 .
<005 .

0.00
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INVOICING m2022 w2023 w2024 w2025 m2026

CHF 0.60 CHF 6.00

» w
c c
S S
s s
CHF 0.50 CHF 5.00
CHF 0.40 CHF 4.00
CHF 0.30 CHF 3.00
CHF 0.20 CHF 2.00
CHF 0.10 CHF 1.00
CHF 0.00 CHF 0.00

+ The monthly invoicing to the users shows that 2026 is starting well
* Intotal, the invoicing to all users for Q1 2026 shows a progression of 14%.
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OPEX 2025

CMI 2025 : OPEX (15.2 MCHF)

Expenses
2.6 MCHF
17%

Central services
0.3 MCHF
2%

Rent
2.5 MCHF

CMi auto-financing
17%

4.4 MCHF
29%

Salaries (CMi)
1.7 MCHF
11%

Depreciation

(scientific tools) Salaries

(Dotation)
5-33"4'5/3“ Fluids & Energy 1.9 MCHF
b (@15cts/kWh) 13%

0.7 MCHF
5%

* The calculated OPEX in 2025 reaches 15.2 millions CHF
« The invoicing to the users covers 29% of the OPEX

CMi - EPFL Center of MicroNanoTechnology 1 9
Philippe Fliickiger 12 May 2026

OPEX

= The invoicing to the users
covers 29% of the OPEX

= |t covers the direct expenses
and 47% of the salaries

* The other 53% of the salaries
and the fluids and the energy
are paid by the school

» The depreciation is calculated
with an amortization in 5 years

* The rent of the building is not
paid, but it is calculated
according to the CEPF rules.

* Note : The price of the
electricity is calculated at an
internally agreed rate of
15cts/kWh (which is well
below the market price).



CMi - EPFL Center of MicroNanoTechnology
Philippe Flickiger 12 May 2026

EPFL 20

GOVERNANCE

VPS

CMi - Governance

Dir. of Operations
Philippe Fliickiger

Board Member
Tobias Kippenberg

Board Member
Vladimir Manucharyan

Board Member
Elison Matioli

Stéphanie L?cour May 2026
Governance
= The CMi reports to our Associate Vice
President for Centers and Platforms
and Vice President for Support to
AVP-CP Pres. of the Board Board Member Board Member Board Member Strategic Initiatives.
David Atienza Guillermo Villanueva Hatice Altug Jirgen Brugger Georg Fantner = Our executive board is composed of 7

Professors including our president

= Members nominated for a period of 4
years from
01.11.2018 until 31.10.2022
01.11.2022 until 31.10.2026

CMi reports to Associate VP for Centers and Platforms and VP for Support to Strategic Initiatives
President of our board : Prof. G. Villanueva
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GOVERNANCE

Pres. of the Board
Guillermo Villanueva

CMi - EPFL Center of MicroNanoTechnology 2 1
Philippe Flickiger 12 May 2026

Governance

= The CMi reports to our Associate
Vice President for Centers and
Platforms

= Our executive board is composed
of 9 Professors including our
president

= Members nominated for a period of
4 years from 01.11.2018 until
31.10.2022
01.11.2022 until 31.10.2026

* | would like to extend my special thanks to the President of the Board who invests a
great deal of effort and talent in building a promising future for the CMi.
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STAFF

Process Engineering
60% ‘Team Leader

CMi - Staff - Extended
April 2026
Process Administration Facilities and Equipment
[ [
Cyrille Philippe Patrick
Hibert Langlet Madliger

Administration
40% Team Leader

Facilities & Equipment
Team Leader

CMi - EPFL Center of MicroNanoTechnology
Philippe Flickiger 12 May 2026

22

Staff

= 27 Staff members

= 24.7 FTE employees
= 6 new colleagues were recently hired
= 22 student ass. are employed part time

Student assistants represent 2-3 FTE

Photolithography EBL Etching ‘ Thin films Thin films
Julien Zdenek Joffrey Didier Rémy Miguel Giovanni
Dorsaz Benes Pernollet Bouvet Juttin 1 Marmelo Monteduro
Process Engineer Process Engineer Process Integration Process Engineer Process Engineer Administrative Equipment Technician IT, Electr,, Equip. Tech.
Coordinator 80% 90%
Niccold Makhlad Laetitia Adrien Blaise Marie-No Oscar Nathan
Piacentini Chahid Imste Toros Cuénod Verha: Feijo Aste Roch
Process Engineer Process Engineer Process Engineer Process Engineer Process Engineer inistratit Equip Technician Technician
80% 80%
Come Tristan Maélle Vivigan
Ladias Tarasi Clerc Sinnathamby
Process Engineer Process Engineer Equipment Technician Equipment Technician
80%
Gatera Patrick
Kumuntu Locatelli
Operator & Si Equi cchnici:
Baptiste
Savioz
Equipment Technician
» Our staff is specialized in Process / Administration / Facilities and Equipment
°

Our staff has very few members
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STAFF

;l_:ni]il?pe CMi - Staff - Extended
n

April 2026

Facilities and Equipment
]
Patrick
Madliger

Facilities & Equipment

Team Leader

Staff

Photolithography EBL
Julien Zdenek Miguel Giovanni
]
Dorsaz Benes Marmelo Monteduro 27 Staﬁ: members
Process Engineer Process Engineer Equipment Technician IT, Electr., Equip. Tech.
= 24.7 FTE employees
Niccold Makhlad Oscar Nathan .
Piacentin Chahid = Reijon Aste Roch = 6 new colleagues were recently hired
Process Engineer Process Engineer . _,...,.—-I | Process EnEFi?e'rj [ Process Engineer Administrative ass Equipment Technician Equipment Technician
80% 80% H
= 22 student ass. are employed part time
Come Aude Romain Luis Tristan Ilias Maélle Vivigan
Ladias Chigard Dufour Rodriguez Jimenez Tara Sokolis Clerc Sinnathamby . Student aSS|StantS represent 2_3 FTE
Process BN Student assiEtanE Student assistant Student assistant Process Eng ey Student assistant o .- Equipment Technician
0% 80%
Carolyn Hugo Sofija
Nolwenn Hul Mascarau Drljaca Mathis Gatera Patrick
Feddal Student assistant St Studen Guifroy Kumuntu Locatelli
S E = r S Operator & Storekeeper Equipment Technician
Salah Rita Yassine
]érém{ Slaoui Hasnaoui Remmal Ben Abdelfatteh Daniel
Student assistant Student assistant St i i
. j)em? udent assistant Student assistant ‘2]\;@5 Atvalde Nabil Baptiste
Student assistant — Student assistant s
Yasmine Simon Aghate “\Ei}}::zm Savioz
Masmoud Tétard Demaél Jean-Baptiste - ‘ i
Student assistant Student assistant Student assistant Moreaux
Student assistant
Laura Louis
Amoury Chatelain Antoine
Student assistant Student assistant. Barbeau
Student assistant.

+ The 23 student assistants play an important role in the daily operations
» They provide services and they perform training for the new users
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STAFF EPFL-CMi : Average FTE

30.0

25.0
21.8
20.8
20.0 19.3 19.1
18.5
17.2
16.0

15.0 14.3
10.0 . -
5.0
0.0

v (%0} > %) ~ v ) \a ) © A Qe D (N S %)

[S) Q S QO (8 ~N N N N N N ~N N N A% A\ (A 3%

DN A K N e P

* Evolution of the number of FTE since the creation of the CMi.
* The number of FTE is increasing much slower than the users’ activity and the number of equipment.

<0
0, ©
N 2 BN
<0
0 ©
7 I



EQUIPMENT RENEWAL / ACQUISITION

2024 : Lift-Off

2025 : Piranha et Solvant

2026 : Métal et Oxides et nettoyage RCA
2026 : 8 fours LPCVD et atmosphériques

— Centrotherm

* Renewal of 6 wet benches (1998 vintage)
* Renewal of 8 furnaces (1998 vintage)

26
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EQUIPMENT RENEWAL / ACQUISITION

Assembly tool ALD
NbN & TiN

L
Wet bench
Lift-Off
@ Swiss Cluster
Thermal Scanning Probe Sputter ALD HVCVD BaTiO3 on 200mm

Lithography (t-SPL) NbN, NbTiN, TiN and TaN VO2
Al203, HfO2, ZrO2, TiN, SiO2

* New tools ordered or already installed
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CMi - EPFL Center of MicroNanoTechnology
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EQUIPMENT RENEWAL / ACQUISITION

Coming soon ...
Call for tender in preparation :

200mm wafers Sputtering tool
5 targets
SNSPD

(Superconducting Nanowire Single-Photon Detectors)

Collaboration with UNIGE (prof. korzh)

Atomic layer etching (ALE)
Collaboration with LPQM

(Prof. Kippenberg)

 |n discussion ...
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EQUIPMENT

EPFL-CMi : Number of machines

® n process of purchase

140
m|n process of commissioning
H |n production
m In production, over 20 years old
m Disposed or Sold 0
m Out of Service
Vi

* 136 machines in production (31/12/2025)
* 12 machines in process of purchase (31/12/2025)
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EQUIPMENT

60.0

EPFL-CMi : Equipment worth

50.0

40.0

30.0

20.0

“til i
i

D O
& N S

Capitalized amount (MCHF)

o

m Capitalized amount

« The value of the equipment reaches 49 MCHF (purchase price)
» 27.8 MCHF granted by ECO over 6 years (2020-2025)
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Cleanroom extension in 2025

BMO at Delivery — October 2025
4 5SMCHF
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BMO0 Z21 — Plassys

©PLassys l | (

v

+ 3 PVD tools for the deposition of superconducting materials
» Fabrication of Josephson Junctions
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HISTORICAL MILESTONES

Photonics

Quantum
Bio & Mat.

+ Broadening the CMi offer and the CMi users base along the time

CMi - EPFL Center of MicroNanoTechnology
Philippe Fliickiger 12 May 2026

40



EPFL

HISTORICAL MILESTONES

Microelectronics & MEMS
1998

Nano / Electron Beam Lithography
2005

Cleanroom extension 24/7
2010

Photonics / Quantum / Materials Diversity
2013

DUV Stepper lithography
2019

Renewal & Broadening
2019

Quantum Science & Engineering / Photonics
2022

200mm wafer capability
2026

+ CMi created in 1998 & Cleanroom opened in March 1999
« Basic Microelectronics processes
* MEMS processes like Deep silicon etching, SU-8

« Electron Beam Lithography ordered in december in 2005
« Focused lon Beam ordered in september 2003
« Atomic Layer Deposition in 2011

+ Cleanroom extension opened in 2010 for more flexibility and cheaper access
« Operated now in 24/7 mode since 2012
« PDMS, SU-8, Chemistry, Metrology, Non-conventional processes

« lon Beam Etching, PVD, ALD, PLD, Dry Etching
« Chemistry
+ Photolithography: Mask Fabrication, Coater & Developer, Mask Aligner

* DUV stepper
* Renewal of aging tools & Adding new capabilities
« Envision the acquisition of a second EBEAM at the horizon of 2022

* Deep Si etcher - XeF2 etcher - CMP - Post CMP Cleaner - Super Critical Dryer - Metal etcher
« PVD Cluster - LPCVD furnaces - PECVD - Flash Lamp Annealing - Direct Writer
+ Wafer bonding - CVD diamond - Optical Profiler - SEM - Ellipsometer

« UHV evaporator (2x) for Josephson Junctions - UHV sputter for Josephson Junctions - ALD for SC
« Second electron beam lithography system
« Cleanroom extension in 2025

CMi - EPFL Center of MicroNanoTechnology
Philippe Flickiger 12 May 2026

« Acquisition of 200mm equipment
« Project of cleanroom extension

» Description of the development steps of the CMi
» Latest project : Add the capability of processing 200mm wafers

A1
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Swiss Chip Alliance (SCA)  oewe " vy

ETH:zurich

N ATI O N A L E F F 0 RT <.:Chip Fa bLob FIRST L
5%
Swiss Chip Alliance > ,@ﬁ ¥ mcz:unch
t Semiconductor and Photonics Research and Innovation Centers ,‘@‘%ﬁ m&i ﬂ '::‘:.:ﬁ:;:.ﬁ:ﬁ:; eeeeee

* Consolidate infrastructures

* Give service to academic and
industrial community EPFL

- °
c M ICenter of

MicroNanoTechnology

=PFL %

St TN
: CSEM | Pr oo S n e O
oo - - 1‘

O Flagship Center

@® Application/Technology Center (
./_\ SWISSMEM Hosted by the Swissmem Industry Sector Semiconductors
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From Labs to Market
From PIONEERING RESEARCH to
VALUE CREATION

= |nfrastructures must support from low to high MRL (manufacturing readiness level)
= Focus on expanding offer and closing industrialization gap

-

é
/ Development, Industrialization

MRL 1 MRL 2 MRL 3 MRL 4 MRL 5 MRL 6

Ideainalab Prototype Stable Fab Pilot line <1000 wafersly >1000 wafersly
(chip) (100mm) (100/60mm) (200mm) (200mm) (200mm)

Foundry
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CMi CSEM Joi\nt Venture

Y

ePFL
MicroNanoTechnology | ;
SN
oy
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Path to industrialization

/ Development, Industrialization

MRL 1 MRL 2 MRL 3 MRL 4 MRL 5 MRL 6

Ideainalab Prototype Stable Fab Pilot line <1000 wafersly >1000 wafersly
(chip) (100mm) (100/B60mm) (200mm) (200mm) (200mm)

| — —
CSEM
EPFL-CMi

= Complementary solutions — Different operating models

Foundry

= Common wafer size platforms (200mm)
= Facilitating transition and sharing of equipment and processes
= Part of the Swiss Chip Alliance
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* Project of cleanroom extension.
+ We are awaiting a decision about a possible available budget.

==

—1
—
S_ahﬂ*k-\(lmzﬁ]
Fr | M g

G v v wenffeend

e 389m?
= i ® 6x45=270m?

= 112m2

.. 414m2

Total : 1185m?
(Total CR : 771m2)

' Eem s h(AN)=h(BM-1)+188mm
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CLEANROOM

_:é,-/é%,/ B

BM-1

) Initial surface BM-1 (1998) 900m?

N [emororm ] Extension BM+1 (2010) 350m?

oS | e - Extension BMO (2017) 150m?

BM+1 Ew P T A F Extension BMO (2025) 440m?
=

¥ D DD D DD D DD

Zone2

BM-1

Thin Films 5
@

[
Etching

1y
ThinFims 3
IS

Photolithography

Space is a concern
The opening of the extension at the BMO in fall 2025 will help on the shorter term
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CLEANROOM

CMi cleanroom concept

2 ! | |
/ / o z.:s \lemm\J
W%/éﬁ‘f //:// / FIB/SEM ||| Staff Workshop

BM-1

” - ;

_ Initial surface BM-1 (1998) 900m

_ e o Extension BM+1 (2010) 350m?
| [ [ 5 L _m Extension BMO (2017) 150m?
BM+1 S e T 7 el Ao e ew ] Extension BMO (2025) 440m2
_ Project AN (TBC) 771m?

Total Surface | 2611m2

¥ D DD D DD D DD

Zone2

BM-1

Thin Films 5
@

[
Etching

1y
ThinFims 3
IS

Photolithography

Space is a concern
The opening of the extension at the BMO in fall 2025 will help on the shorter term
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SURFACES

EPFL-CMi : Square meters

4°000
Zone Zone
3'500 eBeam
FIB
3000
2’500
2000
1’500
1°000
500
0
‘b%%'\ b\‘o@ S O O N S N> O o0 A D 9 O N SoRNEPN )
SHECHP QQ ESSPINERN '\0"(1'0'\ S S S S 6‘()’@' & ¥
NTON R R 2
mFacilities  mCleanroom basement  ®Cleanrooms mUnder H | aboratories Offices
& entrances includ. changing rooms development out of cleanrooms

e 1790 m2 of cleanrooms + 170 m2 of standard laboratories
« 1’810 m2 of facilities, basement & entrances + 250 m2 of offices

50
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CAPITAL INVESTMENT

 Processing Equipment

Scientific Equipment Levels -1 /0 / +1 50 MCHF

* (Cleanroom Infrastructures

Cleanroom Infrastructures Level -1 12 MCHF
Cleanroom Infrastructures Level +1 7 MCHF
Cleanroom Infrastructures Level 0 (1) 2 MCHF (2017)
Cleanroom Infrastructures Level 0 (2) 4 MCHF (2025)

- Total 75MCHF
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ENERGY & FLUIDS

3000
2’500
2'000
1°500
1°000
500
0
S o P & N Q& @9 o
v

o
P
’19'19’19‘19'19’19’19’19'19‘19’1/%’19‘19

Liquid Nitrogen m3 Gas / year Osmosis water m3 / year

900’000

, 77 m3 12’000 m Measured i

800000 9600 m*G Estimated 7864 m?
700°000 10°000
600°000 000
500'000
400000 6000
300°000 4000
200°000 ,
100'000 I 2'000

0 0

O O N gl oD gk a5
SN AN N N

AN A W WX A0 A8 KU aD O ) N Al WD Ak A A0 Kl aD
oS S ST e O e SIS I PNNENNCINRGINRPINGINRGINPI

P

» Since the creation of the CMi we monitor carefully to our consumption
» Electricity / Liquid Nitrogen / Water
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ENERGY & FLUIDS
» Fluids & Energy KCHF / year m

3’000

52 ct/kWh
2’500
2’000
32ct / kWh
1'500
15 ct/ kWh |
1°000

qp'\q’ qp'ﬁ' Q

mEnergy ®Liquid Nitrogen ®mOsmosis water

*  Our costs depend very much from the cost of electricity
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ENERGY & FLUIDS

Fluids & Energy KCHF / year

3500 (cost analysis 1 kWh = CHF 0.15)
3000
2500 15 ct/ kWh
2’000
1’500
1’000

500

||||||||||II
@\% ”&\6 ”&\g ‘L ’L '19(1} m Pl

mSeries1 = quwd Nltrogen m Osmosis water

* For cost analysis we maintained artificially a calculation cost of CHF0.15 per kWh
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SUSTAINAIBILITY

Carbon footprint CMi in t CO2e for 2024

32%

Purchases: equipement allocated to 20 years of use

Gas GWP Lifetime

Purchases: consumables (spares, services gaz, chemicals) 30% [CO, eq] [years]

CF, 7390 5000

o CHF, 11700 264

— Install scrubbers SFg + PFAS 22% 810t CO2e Crafa 650 56
CoFg 12200 10000

i electricity N 10 %

¢-C4Fg 8700 3200

H SF 22800 3200

—> Produce on-site 157t COZe MmN
CaFs ~0 ~0

Professional travel l ¢-CsFg 90 ~1

F, (FAN) ~0 ~0

GWP = Global Warming Potential

Food
I (values normalized for 100 year lifetime)

Commuting |

CMi: 3739 tCO2e 0 200 400 600 800 1000 1200 1400
EPFL : 85’562 tCO2e

» Carbon footprint of CMi in 2024
+ SF6 & PFAS contribution : > 90% reduction achievable using waste gas abatement
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Houdré (PHOTONIC CRYSTAL CAVITIES)
Advanced Optical Materials
https://doi.org/10.1002/adom.202402586
January 2025

Nature Photonics
https://doi.org/10.1038/s41566-025-01687-0
June 2025

Kippenberg (PHOTONIC INTEGRATED CIRCUITS)

ID Quantique acquired by lonQ in May 2025
Oxford lonics acquired by lonQ in June 2025
Both companies active in CMi

Qiona  (Ba

ALTUG (OPTICAL BIOSENSOR)
Nature Photonics

June 2025

https://doi.org/10.1038/s41566-025-01708-y

ALTUG (OPTICAL METASURFACES)
Nature Communications
https://doi.org/10.1038/s41467-025-61221-2
July 2025

BENEA (PHOTONIC CIRCUITS)

Nature Communications
https://doi.org/10.1038/s41467-025-62267-y
July 2025

+ Aselection of publications which attracted special interest (last 12 months)
Publications in high impact journals were relayed onto the EPFL home page
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Corintis (CHIP COOLING FOR IA) Banerjee (SUPERCONDUCTIVITY) Sakar (Microcatheter)
One of Switzerland’s leading startups Nature Physics Science Robotics
Raised over CHF 27 million in funding https://doi.org/10.1038/s41567-025-03040-2 https://doi.org/10.1126/scirobotics.adu4003
August 2025 September 2025 October 2025

Kippenberg (PHOTONIC INTEGRATED CIRCUITS) Kippenberg (PHOTONIC INTEGRATED CIRCUITS) Sorin (ELECTRONIC FIBERS)

Nature Nature Communications Nature Electronics
https://doi.org/10.1038/s41586-025-09598-4 https://doi.org/10.1038/s41467-025-62808-5 https://doi.org/10.1038/s41928-025-01485-0
October 2025 September 2025 October 2025

+ Aselection of publications which attracted special interest (last 12 months)
* Publications in high impact journals were relayed onto the EPFL home page
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Altug and Scarlino (Quantum Science and Engineering)
SNSF Swiss-Korean quantum grants

2x 800kCHF

November 2025

Kippenberg (QUANTUM OPTOMECHANICS)
Marcel Benoist Swiss Science Prize
https://marcel-benoist.ch/fr/remise-du-prix-2025/
November 2025

Grundler (MAGNOGNICS)

Nature Nanotechnology
https://doi.org/10.1038/s41565-025-02055-3
December 2025

Tagliabue (HYDROVOLTAIC)

Nature Communications
https://doi.org/10.1038/s41467-025-68261-8
January 2026

Xsensio (WEARABLE BIOSENSING)
Draws €6 million
March 2026

Kippenberg (ELECTRO-OPTICAL PHOTONIC INTEGRATED CIRCUITS)

Nature Communications
https://doi.org/10.1038/s41467-026-69588-6
February 2026

+ Aselection of publications which attracted special interest (last 12 months)
* Publications in high impact journals were relayed onto the EPFL home page
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CMi inside

McKinney & Liitolf (ORGANOIDS & BIOTECHNOLOGY) Kippenberg (PHOTONIC CHIPS) Kippenberg (PHOTONIC CHIPS)

Nature Communications Nature Communications Nature Communications
https://doi.org/10.1038/s41467-026-68573-3 https://doi.org/10.1038/s41467-026-69787-1 https://doi.org/10.1038/s41467-026-69769-3
February 2026 March 2026 February 2026

Scarlino (QUANTUM TECHNOLOGIES) Scarlino (QUANTUM SENSING)

PRX Quantum Science Advances
https://doi.org/10.1103/rk3m-dnwp https://doi.org/10.1126/sciadv.aeb9784
March 2026 April 2026

+ Aselection of publications which attracted special interest (last 12 months)
* Publications in high impact journals were relayed onto the EPFL home page
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I I C I U R E C O N I E S I 2 O 2 5 For the pleasure of the eyes : the official winners of the monthly picture contest
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List of posters

= The 192 posters ﬁ)rese.nted
today are available online

= Password is available on request

= A few paper brochures are
available

https://cmiaccess.epfl.ch/projects/
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Program

Very exciting program

11 presentations

Spanning an exceptionally broad range

Try to be different every year

Not always invite our heavy users
Emphasize on the new Professors @ EPFL
Sometimes also some exotic users

One common point:

MicroNanoFabrication
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. BUSGH GROUP EPFL ¢ i
3DAG &v“wnﬁ-ww. alliance (€4] BO\/ARD olecn prerrens ﬁ centrotherm 'CMi COAT-X HCODREX wscomsoL

e o ) electronmec
confouis [ s % () electronmec
EBARA

[T Pp—

fmto ¥ - apo
= %‘zf,..: Peerormnr ® finctech “ruseT, ¥ foxmat | sup] EXhlbltors

FC~iNNO

= 78 companies

* Thank you to all of them

TECHNOLOGIES v INSTRUMENTS

nnnnnnnnnnnn

GenlISys 11 exhibitors’ talks in parallel sessions

LIGENTEC

o) N
g s Hilpert ..., donus OIIRF |NL§ IR 'JEF"rD reEYENCE| KL /\ES A!;Q}}%

® tcestec MeMSSAL Y., e comeouron nanofocus| M BERE Yk nanosurt N hakin © <. NOYCO opvzz, OXFORD )

AT I —c ¥ EE INSTRUMENTS
SYSTEMS

£ plasmadiarm gPLASSYS ﬁ@nlty_ OBP @E::‘munmr:u" RAITH e & ?PSU!‘N mmg_m‘mc @s‘ystems GHINED sensiRION

I sHELLBACK Qurpmrovn hf Sa[) A5 SUSS @ amnine %: R,:i":c.;“ (C swass vacuum @ & tousimis \/ICCC sox b (@XRnanotech

silsef SwissChips

* Thank you to all our exhibitors
*  Our exhibitors play an important role in the success of this event
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L1 - Campus LO - Garden

y /w
Room 1A '

* We are this year on 2 levels for first time
* Roundtables for questions to the speakers
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THANK YOU

= “Alone we can do so little, together we can do so much.”
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Philippe Fluckiger
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