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Since 40 years, we are driving the microchip roadmap.



What makes us the semiconductor lab of the world?

skilled

people

world-class 

infrastructure

global

ecosystem



The most advanced semiconductor R&D infrastructure

€3.5B investment ~12,000m2 cleanroom over 250 tools 24/7 operation

€2.5B investment

6,000m2 cleanroom expansion



NanoIC
Accelerating beyond-2nm chip innovation across Europe

Systems-on-chip based on

beyond-2nm logic nodes 

promise great opportunities for 

the European semiconductor 

industry.

The NanoIC pilot line, deployed by the European 

Chips Act, offers low-barrier access to state-

of-the-art equipment, and advanced research and 

development of new materials, process steps, and 

modules.

Pilot line project partners

Co-funded byCoordinated by Supported by
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FAB 2 + Fab 3

300mm cleanroom (7,200m2) : 

World’s most advanced pilot line  for semiconductor 

R&D and prototyping:

• (High-NA) EUV, Attolab, advanced patterning

• State-of-the-art etch, implant, cleaning, metrology, 

deposition, ... equipment from leading-edge OEMs

FAB 1

200mm cleanroom (5200m2): Access to emerging 

technologies for prototyping and low-volume 

manufacturing:

• Silicon pilot line for prototyping and low-volume manufacturing

• iSiPP200 and iSiPP50G photonics prototyping platform

• 200mm GaN-on-Si platform

• Quantum computing lab

Recently added (2023) 

Fab 3 extension

(2000m2 additional 300mm 

fab footprint

FAB4

(4000m2 additional 300mm 

fab footprint, 2027)

NEW OFFICE BUILDINGS

(exp. By 2027)

Recent and future expansions of fab footprint



Academic excellence

7

Imec: bridge between universities, government and industry



Semiconductors

are the core of

deep-tech innovations



Compute needs are exploding

Data source: Sevilla et al. https://doi.org/10.48550/arXiv.2202.05924
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increased

performance

increased

complexity

reduced 

cost

reduced 

power



To handle growing amounts of data, we need full-stack innovation

Material

Process & Technology

Device

Design & Architecture

System Modelling

AI/Software
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Imec delivers full-stack innovation for different application domains
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CONNECTED 
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Options extending the roadmap

CHIP INTERCONNECT ARCHITECTURE

N2N3N5N7 A2A3A5A7A10A14 sub-A2

202320202018 2025 2027 2029 2031 2033 2035 2037 2039

DEVICE AND MATERIAL INNOVATIONS 

FinFET NanoSheet

ScaledIntroduction Extended ScaledIntroduction Extended ScaledIntroduction Extended

CFET 2DFET, ?, …

ScaledIntroduction

Metal 

Tracks  
6 6 6 5 <4<4 <45 5 4 <4

Back-side Power - Global interconnects Back-side Power - Local signal lines

CONTINUED DIMENSIONAL SCALING 

40

Metal Pitch 

[nm] 28 23 22 16-1218-14 16-1221 18 18-16 14-10

0.33NA EUV 0.55NA EUV 0.75NA EUV ?

Back-side Metal Pitch 

estimate [nm] 
- - 160-65 tbd40-28115-45 90-42 40-34

…

tbd
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Optical I/O program
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Pushing the boundaries of silicon photonics at imec

▪ Roadmap: 2x bandwidth, ½ energy 

consumption every 2 years

▪ In-house expertise and partner 

ecosystem

▪ R&D and prototyping services



iSiPP: imec’s Silicon Photonics Technology up to 200Gbps/lane

17

State-of-the-Art Silicon Photonics Platform 

enabling next-generation 800G and 1.6T Pluggable Optics 

56-128Gbps GeSi Electro-Absorption Modulator

56Gbps NRZ 128Gb/s PAM-4100Gb/s NRZ

56-128Gbps Ge Photodetector

50Gbps NRZ

128Gbps PAM-4

106Gbps PAM-4 56Gbps NRZ

56-106Gbps Silicon Mach-Zehnder Modulator

56-160Gbps

Silicon Ring Modulator 56Gbps NRZ

160Gbps PAM-4

High-NA (<2dB) & 

SMF Edge Couplers (<3dB)SMF Grating Coupler (<2dB) 

UCUT Area

light

Ultra-Compact 

Silicon WDM filters

(193nm immersion)

SiN Edge Coupler

9um MFD (<3dB)

100Gb/s NRZ

Low Thermo-Optic

Power Consumption

(P ~ 6mW)

LPCVD SiN WG

840nm x 400nm
LPCVD SiN EC

130nm x 400nm

450nm

220nm

Si

SiO2

-1.84 ( 0.1) dB/cm
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High-density Si Waveguides (0.5-2dB/cm)

Integrated LPCVD SiN Waveguides 
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DRAMDRAM PROCESSOR

Alternatives in addition to scaling: 3D integration
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High density silicon microsystems to understand the brain

Low-impedance CMOS fab-compatible 

& biocompatible TiN electrodes

Neuropixels 2.0: 1280 low-

impedance TiN recording sites 

densely tiled along one thin, 10 mm-

long, straight shank, with 384 

parallel, configurable, low-noise 

recording channels integrated in the 

base enable simultaneous full band 

recording of hundreds of neurons 

with a single probe. 
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Disruptive technology for gut-health research

Ingestible Sensor Platform

▪ Continuous measurements along 

gastro-intestinal tract
▪ pH

▪ Temperature

▪ ORP

▪ Ammonium

▪ Information on transit times
▪ Gastric emptying

▪ Small intestinal transit times 

▪ Colonic transit times

ULP sensor interface ICs

ULP data analytics ICs

Wireless interfacing

Fluidics & sampling
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Representative officeR&D



System-technology co-optimization for increased performance

Technology
System

Co-Optimization

Algorithms

System and SOC architecture
performance modeling & optimization 

Design

Fundamental technologies

Applications (systems)
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HESPAS Project
Scaling Compute program funded by ARIA

Program objective: enable progress in the field of 
computing while bringing the cost of AI hardware 
down by >1000x

Imec is building a system-level software framework 
to enable estimating

▪ System efficiency

▪ Cost (capex + opex) of training AI models on 
novel system architectures

For additional details https://www.aria.org.uk/opportunity-spaces/nature-computes-better/scaling-compute

 

https://www.aria.org.uk/opportunity-spaces/nature-computes-better/scaling-compute
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Working with imec Cambridge
Technology and Research topics of interest

▪ System-Technology Co-Optimization

▪ CMOS prototyping fab

▪ Logic & Embedded Memory options

▪ Heterogenous integration & advanced packaging

▪ Si Photonics

▪ Compound Semiconductor for Advanced RF and 

Power Electronics

▪ AI Workloads
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