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Applications products and business opportunity
Key messages
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The Applications business is projected to grow at ~20% CAGR withstrong 

gross margins over the period 2020 through 2025

The Applications product portfolio supports the ASML scanner business, 

driven by our unique capability to help customers maximize patterning 

performance

Å Driving improvements in Edge Placement Error (EPE) 

Å Delivering leading solutions for optical and e-beam metrology and 

inspection

ÅIntegrating ASMLôs complete product portfolio into a Holistic Litho solution to 

optimize and control the litho process

Primary drivers of growth are the extension of our EPE roadmap:

Å New metrology, inspection and control offerings extend the roadmap

Å Innovative products combine computational technology, YieldStar overlay 

metrology and e-beam metrology

Å Hardware and software products support the introduction of EUV into HVM

Å New applications of deep learning in both computational litho and defect 

inspection drive improved performance
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ÅMarkets and product roadmap

Holistic lithography

Driving improvements in EPE

E-beam inspection
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Growth opportunities in Applications arise from 

technology shifts in key market segments 29 Sept. 2021
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Scanner and

Process Control

Software

Computational 

Lithography

Optical and E-beam 

Metrology

HighResolution

Inspection

2017

ú3.3B

2020

ú4.0B

2025

ú6.7B

Transition to EPE

EUV to HVM

Advanced corrections

Accuracy

Precision

Massive metrology

Model accuracy

Compute cost

Resolution

Throughput

Parts per billion failure 

measurements

Industry driver

Overlay / CDĄ EPE

HVM:  DUV Ą DUV + EUV

Low Ą Higher order scanner corrections

Optical Overlay: Image-based to

diffraction-based

Optical Overlay:  Targets Ą Device

E-beam: Small field Ą Large field

Physical models Ą Deep learning

Rectangular Ą Freeform mask patterns

CPU Ą Hybrid/GPU compute

Single Beam / Optical ĄMultibeam

Technology shifts

Market

TAMs

TAM based on ASML interpretation of VLSI Research and Gartner
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Metrology, Inspection & Patterning Control Roadmap

Product status DefinitionDevelopmentReleased

Scanner
Control

Application

Metrology

Inspection
(E-Beam)

(E-Beam)

Platform

Alignment

(Imaging Optimizer)

(Overlay Optimizer)

(Optical)

2020 2021 2022 2023 2024 Ó 2025
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Increasing Scanner Actuation (DUV and EUV), EPE Control
Scanner Interfaces 

and Control Software

Overlay Metrology

YieldStar
Fast Stages, Multiple Wavelengths, Computational Metrology, 

In-Device Metrology 

Single Beam High Resolution, Large Field of View, 

Massive Metrology, EPE metrology

E-beam 

Metrology

E-Beam Defect 

Inspection Multi-beam, Fast and Accurate Stages, High Landing Energy, Guided Inspection  

Improved Model Accuracy, Inverse OPC, 

Machine and Deep Learning, Etch Models

Computational

Lithography
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Markets and product roadmap

ÅHolistic lithography

Driving improvements in EPE

E-beam inspection
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Our holistic portfolio is more important than ever
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Overlay

CD

Process window 

Prediction and

Enhancement 

Process window 

Control

Process window 

Detection

YieldStar E-beamOptical proximity correction

Etch and 
deposition tools

DUV: XT and
NXT platforms

EUV: NXE and

EXE platforms

Lithography scanner with 

advanced control capability 

Computational lithography 

and computational metrology

Optical metrology

E-beam metrology

E-beam inspection
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Our holistic portfolio is more important than ever
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Process window 

Prediction and

Enhancement 

Process window 

Control

Process window 

Detection

Lithography scanner with 

advanced control capability 

Computational lithography 

and computational metrology

Optical metrology

E-beam metrology

E-beam inspection

Optical proximity correction YieldStar E-beam

Etch and 
deposition tools

DUV: XT and
NXT platforms

EUV: NXE and

EXE platforms
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Our holistic portfolio is more important than ever
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Process window 

Prediction and

Enhancement 

Process window 

Control

Process window 

Detection

Lithography scanner with 

advanced control capability 

Computational lithography 

and computational metrology

Optical metrology

E-beam metrology

E-beam inspection

Optical proximity correction YieldStar E-beam

Etch and 
deposition tools

DUV: XT and
NXT platforms

EUV: NXE and

EXE platforms
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All data available at every step in the flow
Use scanner metrology, YieldStar, HMI metrology and inspection to optimize 

sampling for scanner control, and as yield proxy for faster time-to-yield
29 Sept. 2021
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Shared functions and (domain) models

Customer generic computing hardware

Virtual Computing

Platform 

Data infrastructure 

Analytics foundation

Single user interface, common features, control framework - through each and every step

VCP

Lithography

After-etch 

e-beam 

metrology

After-litho

metrology

Computational

lithography
Etch

After-etch / CMP

e-beam 

inspection

Recipe

Data

Recipe

Data

Recipe

DataData

Recipe

Data

Recipe

Data

Recipe

Data

Equipment and automation integration, security, data solutions

ASML

Customer

After-etch 

metrology

Holistic 

applications

Scanner

applications

HMI e-beam 

Metrology 

applications

YieldStar

applications
Hybrid Metro 

applications

HMI e-beam 

Inspection 

applications
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Markets and product roadmap

Holistic lithography

ÅDriving improvements in EPE

E-beam inspection
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Reducing Edge Placement Error (EPE) is key to improve yield
Local CD errors, due to stochastics, become increasingly important
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CD: Critical Dimension, OPC: Mask Optical Proximity Correction

Edge Placement Error (EPE): combined 

error of overlay and CD uniformity (global 

CDU, local CD errors and OPC error)

2
5

0
 n

m

EPE is the best predictor of yield
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Optical overlay metrology ïafter Litho Optical overlay metrology ïafter Etch

YieldStar overlay metrology ïafter litho and after etch
Characterizing the process error and enabling accurate feature placement
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Accurate overlay 

on targets

YS1385YS385

Litho overlay control: after Litho sparse + after Etch refine

Metrology 

data

~10,000 Points x 2 wafers

Every few days

Corrections

~800 Points x 4 wafers

Every lot

Metrology 

data Accurate overlay 

on actual device

EtchLitho
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Driving improvements in EPE
Requires high fidelity, fast and accurate metrology to maximize the 

scannerôs correction capabilities
29 Sept. 2021
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YieldStar

HMI ePx

Pattern

as designed

Overlay

Layer B to Layer A

Single layer EPE 

Layer A

Final Dual Layer EPE

Metrology Monitoring Control

Computational EPE 

Control Software

Single layer EPE 

Layer B

>10 million measurements/wafer 60 min

>1,000 measurements/wafer <5 mins

>10 million measurements/wafer 60 min

HMI ePx

Wafer

Signature


