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EUV reduces multi-pattern process complexity 
# Process steps per layer 
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Multi-patterning complexity explodes using immersion 
 

Node 28 nm 20 nm 10 nm 7 nm all immersion 7 nm all EUV 
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Masks 

Patterning complexity reduced with EUV 
through less patterning and metrology steps  

Node 28 nm 20 nm 10 nm 7 nm all immersion 7 nm all EUV 
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7 nm study with leading Logic chip maker projects  

lower wafer cost for EUV based processes 

54x ArF 

immersion 

Design Critical litho 
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+19x ArFi 
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54x ArF 

immersion 

9x EUV 
+19x ArFi 

Logic motivation ï lower cost, higher yield, and 

faster time-to-market 

Wafer cost 

-12% 

Ref. 

Expected 

Yield 

+9% 

Ref. 

Expected 

Time-to-Market 

-6 months 

Ref. 
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Design Critical litho 
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EUV landscape developments 
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Good EUV litho performance in 14nm Pilot line 
Via CD has been very stable over 1 year of operational time 

October 31, 2016 

Public 

Slide 10 

H
o

w
 

Source: Britt Turkot (Intel), EUVL Symposium, Hiroshima, Japan (24-26 Oct 2016). 



Significant progress in system availability 
consistency of Availability needs further improvement 
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Source: Intel and TSMC presentations at EUVL Symposium, Hiroshima, Japan (24-26 Oct 2016). 



Significant progress in system availability 
example 1: improvements in Droplet Generator performance are recognized 
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Source: Intel and TSMC presentations at EUVL Symposium, Hiroshima, Japan (24-26 Oct 2016). 



Roadmap in place towards >90% availability 
Significant progress since 2014, consistency must be improved 
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Collector lifetime: 

ÅFlows, heated vanes 

Droplet Generator: 

ÅWarm swap tool 

Seed Table: 

ÅEOM, seed laser 

reliability 

 

Droplet Generator: 

ÅTin refill 

Collector swap time 

Tin catch:  

ÅIn-line draining 

Droplet Generator:  

ÅIn-line tin refill 

Seed Table: 

ÅHigh Power Seed 

Table 

Drive Laser 

ÅMTBI / MTTR 

improvements 

Droplet Generator:  

ÅContinuous refill 

Scanner and source 

ÅMTBI / MTTR 

improvements 

ÅImproved diagnostics 

 



Productivity continues to improve 
85 WpH (wafers per hour) achieved with 125W configuration 

NXE:3300B at customers 

NXE:3350B 

ASML factory 
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NXE:3350B 

at customers 

Improved optics  

transmission 

Source power upgrades 
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Productivity improvement also available to customers 
3-day average of >1500 WpD achieved on NXE:3350B 
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Source: L.J. Chen (TSMC), EUVL Symposium, Hiroshima, Japan (24-26 Oct 2016). 



0

20

40

60

80

100

120

140

2014 2015 2016 2017
target

2018
target

T
h

ro
u

g
h

p
u

t 
[W

p
H

] 
a

t 
2

0
 m

J
/c

m
2

 

Time 

Throughput roadmap towards >125 WpH in place 
 

ÅTransmission 
improvement 
ÅSource power increase 

ÅTransmission 
improvement 
ÅSource power increase 

ÅFaster wafer swap 
ÅSource power increase 

ÅSource power increase 
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