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FAB1 8 inch

FAB4 construction
4000m2 – ready in 2027

FAB3 expansion
2000m2 opened 2023

To be constructed

New opened

imec Leuven Campus:

World leading semiconductor R&D

Fab 2+Fab 3 
12 inch

FAB4 12 inch

Office 

building
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Imec fab in Spain, Malaga



From breakthrough to product

+ external foundry



Quantum at imec

5

Quantum computing Quantum sensing Quantum communication

Using photonic, electronics and 3D integration 

expertise

We are pushing the bourrides of Quantum computing 

together with our partners.

https://www.imec-int.com/en/press/new-leap-belgian-quantum-communication-infrastructure-imec-ugent-and-belnet-realise-first-qkd

https://opg.optica.org/optica/fulltext.cfm?uri=optica-11-9-1197

Optical front-end, low 

noise EIC components 

such as TIA for QKD 

experiment

Advance 200/300mm 

facilities to co-integrate 

diamond/SiC based 

quantum sensors on Si 

wafers



Quantum eco-system
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Material and tool 
suppliers

• Semiconductor 
standard

• Exotic e.g. 
diamond, atoms, 
ions

Foundry, academia 
and packaging

• Universities/RTO

• CMOS fabs

• Design/test and 
packaging houses

Hardware and 
software developers

• Algorithm

• Devices

• Networking and 
interfaces

End user

• Finance

• Healthcare

• Logistic

• security

Funding agencies and investors



Why quantum is sensitive topic?

National security related applications

Order of magnitude performance metrics

Publicity versus being abstract 
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Quantum eco-system
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Material and tool 
suppliers

• Semiconductor 
standard

• Exotic e.g.  
diamond, atoms, 
ions

Foundry, academia 
and packaging

• Universities/RTO

• CMOS fabs

• Design/test and 
packaging houses

Hardware and 
software developers

• Algorithm

• Devices

• Networking and 
interfaces

End user

• Finance

• Healthcare

• Logistic

• security

Funding agencies and investors
Limitation to source the materials

Contamination of the new materials

Location of the fab and 

willingness to invest

Extreme performance spec

Compatible with exciting 

infrastructures

Governmental related 

applications

Each country push its own vision and freedom



State-of-the-Art 

Silicon Photonics 

Platform 

enabling 800G and 

1.6T Pluggable 

Optics 

Imec SiP technology review
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High-density Si Waveguides (0.5-2dB/cm)

Ge Photodetector

200Gbps PAM-4

GeSi Electro-Absorption Modulator

224Gbps PAM-4

D. Chan et al., JLT 2022

Silicon Mach-Zehnder Modulator

175 Gbaud PAM-4 

(offline DSP)

A. Ostrovskis et. al (OFC 2025)

Cu/Ni/Sn UBM

UCUT for edge 

couplers & heaters

4 metal level

Silicon Ring Modulator

56Gbps NRZ 280Gbps (140 Gbaud PAM-4)

A. Ostrovskis, Advanced Photonics Congress 2024

LPCVD SiN EC

130nm x 400nm

Integrated LPCVD SiN Waveguides 

Actives Passives

3D/back-end feature

Manufacturing

PIC services



SiN: special features
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Moving from 200mm toward 300mm for better uniformity and performance



AlOx waveguide loss

▪ ~0.2/cm propagation losses at 450 nm

▪ ~0.5/cm propagation losses at 360 nm

▪ ~4 dB/cm propagation loss at 266 nm
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Exploring new wavelengths

E. Mafakheri,  et all, "CMOS-compatible Al2O3 low loss waveguides for ultraviolet photonics integrated circuits", SPIE 2025.



Compact technology to replace bulky lens

Hologram with the imec logo

Beam splitter

Farfield diffraction patternDiffractive optical 

elements in aSi/NbOx
Efficient diffraction-limited flat lenses,

with good match with simulations

NbOx – green light

aSi – red light

NbOx – green light

aSi – red light
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a-Si

SiOx
ideal for

 SWIR and red

ideal for

green and blue



Transfer printing integration for active photonics
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LN modulator, tunable laser, Mode locked laser, VCSEL, PD, SOA, C-band transceiver

Heterogeneous integration of a high-speed lithium niobate modulator on silicon nitride using micro-transfer printing, APL, 2023



Conclusion 

▪ Partnership with semiconductor eco-system to scale the success

▪ EU calls are great way to work together

▪ Event and conferences to share findings and challenges

▪ Avoid parallel activities and embrace collaboration

▪ Photonics goes beyond communication market and penetrated already in bio, 

industry and quantum domains.
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