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Technology strategy
Key messages
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ÅHolistic Lithography roadmap is driven by our unique 

patterning control solutions that deliver customer value via 

improved on product performance.

ÅASMLôs comprehensive product portfolio is aligned to our 

customersô roadmaps, delivering cost effective solutions in support 

of all applications from leading edge to mature nodes

ÅOur next generation EUV technology, High-NA, is progressing 

well and will be the engine to drive the lithography roadmap into 

the next decade 

ÅContinued execution of our strategic priorities is expected to 

provide cost effective solutions for our customers, enable the 

extension of the industry roadmap into the next decade, and 

support our long-term sustainability commitment

ÅMooreôs Law is alive and well!  Industry innovation 

continues, fueled by system scaling, delivering highly valued 

semiconductor products.

ÅSemiconductor system scaling enables exponential 

performance improvement and energy reduction in support of 

significant growth of data exchange.

ÅCustomersô roadmaps require continued shrink and 

reduction in edge placement error to drive affordable scaling 

into next decade.
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ÅMooreôs Law evolution 
and customer roadmap

ASMLôs strategic priorities
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Significant device innovation in logic ahead of us
scaling roadmap continues to 1 nm and beyond
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Source: IMEC, Sri Samavedam, ñFuture logic scaling: Towards atomic channels and deconstructed chipsò, IEDM, December 2020.
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Innovation is not limited to device level
TSMCôs system roadmap to >300 B transistors
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Source: Mark Liu, TSMC, ñUnleash the future of innovationò ISSCC, Feb 15, 2021 
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Mooreôs Law evolution: the next decade
Traditional scaling metrics like clock frequency have been saturated since 2005 
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Source: ¹Karl Rupp as published by: Shekar Bokar, QUALCOMM, ñFuture of computing in the so-called post Mooreôs Law eraò, International conference 

for high performance computing, networking storage and analysis,  November 18, 2020. 
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Scaling metric of transistor and litho density continues in this decade

Sources: ¹Karl Rupp 2ASML data and projection using Rupp
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A system metric measuring energy and time efficiency combined
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1Source: Robert H. Dennard et al. ñDesign of ion implanted MOSFETôs with very small physical dimensionsò, IEEE Journal of solid-state circuits, vol SC 9, October 1973, pp.  256-268.

Å Energy-Efficient Performance for systems and devices defined as

Å If applied per single device:

EEP = fc/e  

fc = clock frequency [s-1]

e = the transistor switch energy [J]

Å Using the Dennard¹ scaling model, when the dimension scales with k-1, frequency with k, 

area with k-² and power density constant, it follows:

Å EEP on-device level scales with k4

Å If density (~k2) scales 2x every 2 year, then EEP (~k4) scales 4x every 2 year

[1/J.s]
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Source: TSMC, Mark Liu, ñUnleash the future of innovationò ISSCC, Feb 15, 2021.
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From cost per transistor through density, to cost of time and energy through systems
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Sources: ¹Karl Rupp, 2ASML data and projection using Rupp, 3Mark Liu, TSMC, normalized to transistor EEP in 2005.
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