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Reviving Moore’s Law with an EUV FEL
Nicholas Kelez
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What is Moore’s Law?
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EUV FEL makes 
advanced chip 
manufacturing:

§ Better
§ Faster
§ Cheaper
§ More efficient

Transforming Semiconductor Manufacturing 
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Partner with ASML 
to unlock capabilities 
and enable future 
advancements

EUV LITHOGRAPHY

Delivering Unlimited Light
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CENTRAL UTILITIES BUILDING

FAB 1 FAB 2

Building Utility-Scale Systems

§ More power

§ Tunable platform

§ Light as a Service 
(LaaS) 



https://youtu.be/11GAU31LQRs
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CENTRAL UTILITIES BUILDING

FAB 1 FAB 2

Power Unlocks Performance, Productivity, & Yield
Productivity

Process Node

Yield

2000W

1500W

1000W

xLight Gen1 

xLight Gen2

ASML LPP - 2031

3000WxLight Gen3

LPP

Increased dose and 
productivity simplify 
process flow
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Source Power Drives Productivity

LPP        

      xLight

Requires Upgrade



10

Dose Scales with Critical Dimension
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Dose Not Tied to Productivity

Power + Polarization Trade 
for Improved Angular 
Bandwidth Reduced Optics Heating

Zone Polarization

EPE budget recreated from ASML public data.

Better Patterning with an EUV FEL
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Critical Dimension (CD) = k1 x λ / NA

9.5nm / 29nm

Current 13.5nm

6.8nm / 22nm

13.5nm w/ xLight

3.2nm / 10nm

Future 4.5nm w/ xLight

k1 reduction: 
Polarization

λ reduction: 
4.5nm

40% Area 
Scaling

80% Area 
Scaling

Tunable Source Enables Next Generation Lithography



13

FEL enables 
generations 
of cost and 
performance
scaling

Source:
IBM Research
SPIE EUVLitho
Sept 22, 2025
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One Light Source Enables an Ecosystem

xLight Source

EUV 
Lithography 

FEL

6X Low NA
Scanner 13.5nm Cleanroom 

Bay

4X High NA
Scanner

13.5nm Cleanroom 
Bay

Next Gen
Lithography <13.5nm Lab Bay

Metrology & 
Inspection FEL

Actinic 
Inspection 
(tunable)

30 to 50nm Cleanroom 
Bay

Metrology 
CD-SAXS 3nm Lab Bay

Advanced 
Packaging 

FEL

Ablation Dicing 6.7nm Lab Bay

Package 
Inspection <2nm Lab Bay

End  SystemsIndependent 
FEL LinesAccelerator
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Lab to Fab - New Applications of Proven Technologies
Building prototypes & first articles now

UndulatorsBeam Splitting

Accelerating Cryomodules Electron DumpElectron Source Conventional Magnets

OpticsInjector Cryomodule Diagnostics
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Underground

Vertical Reflection
Compound 
Reflection

Horizontal Reflection

Ground Penetration
Switchyard

Some flexibility to 
move or clock

Beam enters NFR sub-fab

Low NA EUV

High NA EUV

NFR

NFX

Building Partnerships and Prototype Now

<13.5nm BEUV
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Roadmap

2025 2026 2027 2028 2029 2030

Proto 
Build

Final Design – Conventional Facilities and Technical Systems 
Builds

Prod 
Builds

Installation, Commissioning, and Fab Integration; ongoing R&D

Production Build #1

Supply 
Chain

Production Build #2

Supply Chain Enablement and Manufacturing Facility Build

Production Build #3

First Light First Wafer Out




