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ﬂ EUV reduces multi-pattern process complexity
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ﬂ Multi-patterning complexity explodes using immersion ASML
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~ Patterning complexity reduced with EUV ASML
- through less patterning and metrology steps e
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ﬂ 7 nm study with leading Logic chip maker projects ASML

— lower wafer cost for EUV based processes
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/a Logic motivation T lower cost, higher yield, and ASML

— faster time-to-market
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ﬂ EUV landscape developments

—_—

e

. Best availability, best 4 wk average
() number of systems

Orders cumulative, excl. 3300

o
. Best Wafer per Day (WpD)
)

Power at ASML

Power at customer o
e
S
Nov. 614
=9
o
o =
e o B
(O] o
o o | &
2 - 2
o
A~ (o0]
Jul 014 IBAM
@) ©
SN
; =
S|
o | = Apr . 615
. VPA signed
Nov. 614

First 3350 orders G

61

o e

2 31 K

% = =

Sep © = &)

n EH.PMH E

£ ol & ¢

() — o= -
H “HH
2 8 =
— — n
S

Jul . 616
Memory added

1500 WpD / 3d

. 016

ASML

Slide 9
October 31, 2016

Oct.6 16

2014 2015

2016

2017



1 Good EUV litho performance in 14nm Pilot line ASML

— Via CD has been very stable over 1 year of operational time Sice 10
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\As presented at 2016 EUVL Workshop
Intel’'s 14nm Pilot Line: CD trend
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Source: Britt Turkot (Intel), EUVL Symposium, Hiroshima, Japan (24-26 Oct 2016).



ﬂ Significant progress in system availability ASML
— consistency of Availability needs further improvement oo
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— EUV Scanner Availability

® Availability is improving.
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— Open Innovation Platform®

Britt Turkot! Intel 2016 Intemational Symposium on EUV Lihography. 24 Oclober 2018, Hiroshima, Japan

Source: Intel and TSMC presentations at EUVL Symposium, Hiroshima, Japan (24-26 Oct 2016).



Slgnlflcant progress in system availability ASML
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example 1. improvements in Droplet Generator performance are recognized e
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New type DG
\ As presented at 2016 EUVL Workshop

“g’ Droplet Generator: run-time and predictability improved
:d:; ‘a‘ 90% : p

v mprove

:." = w05 Statilzed ™

3

<

>4x lifetime
improvement

ed Run-Time

Improved
0% [\ Stabilized -»

+ Next step = increase predicted run-time
- Option 1: increase Sn reservoir
- Option 2: refill Sn reservoir
+  ASML developing Option 2
# of DG - Multiple refills demenstrated
- - Refill G2G << swap G2G
" - 30% Oul of conral w

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

Las’

20%

Last 1 Year

+ >3Xincrease in run-time
+ Improved predlctablllty in actual VS. expected run-time =

Source: Intel and TSMC presentations at EUVL Symposium, Hiroshima, Japan (24-26 Oct 2016).
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~  Roadmap in place towards >90% availability
— Significant progress since 2014, consistency must be improved
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' Productivity continues to improve ASML

—— 85 WpH (wafers per hour) achieved with 125W configuration e 14
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NXE:3350B ATP test: 26x33mm2, 96 fields, 20mJ/cm?
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~ Productivity improvement also available to customers ASML
— 3-day average of >1500 WpD achieved on NXE:3350B e
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Source: L.J. Chen (TSMC), EUVL Symposium, Hiroshima, Japan (24-26 Oct 2016).



a Throughput roadmap towards >125 WpH in place ASML
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