Jumping the Barriers
of Future Lithography

Mark van de Kerkhof
Director EUV Research, ASML

Semicon Europe 2024



Hyperconnectivity

From chips everywhere to artificial intelligence everywhere

Gen Al opens endless opportunities, expected to generate >6T$ value by 2030 across several industries
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From chips everywhere to artificial intelligence everywhere
Gen Al opens endless opportunities, expected to generate >6T$ value by 2030 across several industries
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Global data center and edge Al demands are expected to
grow significantly year on year to represent >40% of
SEMI demand in 2030 and generate some upside for our
©%of industry
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Moore’s law for computing power
Transistors per package continue to double every two years enabling one trillion by 2030

Aspiring to one trillion
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Generative Al, high-performance computing power outpaces Moore’s law
In 2030, >50% of data center demand could be driven by Al, representing >90% of Gen Al FLOPs
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Generative Al, high-performance computing power outpaces Moore’s law
In 2030, >50% of data center demand could be driven by Al, representing >90% of Gen Al FLOPs
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Generative Al, high-performance computing power outpaces Moore’s law
HPC can be achieved but at the expense of energy consumption

Energy consumptlon

Datacenter power
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Scalability of HPC is endless, but cost and energy challenges must be solved

Al computing architecture! Al architecture cost? Al energy consumption?

Datacenter power
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The semiconductor industry needs to deliver the highest computing power / transistor density at the lowest cost,
iIncluding the lowest possible CO, emission
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ASML roadmap drives higher transistor density at lower cost and environmental impact
EUV extendibility provides a path towards >3.5x transistor print cost reduction by 2030

Good printed transistors D
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All critical contributors will be improved to achieve higher transistor density at
lower cost and environmental impact

Good printed transistors

Patterning Yield X Resolution X Accuracy X Productivity
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EUV development has progressed over approximately 30 years
Our learning now enables us to extend EUV technology well into the next decade
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EUV lithography
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ASML roadmap continues to deliver higher transistor density at lower cost

Holistic lithography capability over time
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LOGIC: High NA enables more design freedom for 2D designs

Applicable to 2D metal interconnects, as well as multi-pitch/multi-CD lines and contacts
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LOGIC: High NA enables more design freedom with 1.5D and 2D designs

Support tip to tip distance requirement all the way to 17nm pitch @ A7 node
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The logic device roadmap will drive density using 2D shrink and 3D integration
Future innovations are paving the way for the next 15 years
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Semiconductor manufacturers continue to drive transistor shrink through
better lithography resolution and accuracy
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High NA EUV opportunity starting now
0.33 NA EUV transitions to multi-patterning on <26nm pitch critical layers
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Hyper NA opportunity to start next decade when shrink requires <16nm pitch
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High transmission optics combined with higher source efficiency will
continue to reduce the energy per wafer
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EUV source power continues to scale with opportunity to achieve >1000W
740W EUV power demonstrated - improvements identified to reach 1000W
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Summary

b

Endless market pull for semiconductor innovation continues to
be strong through applications, data and algorithms

EUV Lithography has taken its place as the primary enabler of
the IC roadmap

The extension of IC device scaling beyond this decade is
enabled by the introduction of high-NA EUV
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