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What are we announcing?

Intel reached an important milestone as it progresses toward the
deployment of EUV lithography,, targeted for 2009 preduction, with
the installation of the world*s first commerciall EUNV lithography tool,
called a Micro Exposure Toeol (MET).

The MET is part of the world’s first integrated EUV. |ithografoh
process line and is linked with an autemated track that mcludes
resist coating and developing eperations: (as eppoesed te stand-alone
tools), indicating that this technoelegy: Is meving eut ef the research
lab toward a pilot line enviremment.

Intel plans to develop itsi EONV miasksiin-house, and te that end has
successfully established an EUV mask pilot line, including the
world’s first commerciall EUV miaskimaking tools, an e-beam mask
repair tool and a mask blank defect inspection tool.

Intel is actively workingiwithithe industry on the timely development
of EUV lithography through R&D, strategic investments and joint
developm_enté)rograms withrEUVAlithography companies suich as
Media Lario, Cymer, and Na\Welec.

The results announced today shew.that Intelis.positioned to be the
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Microwave

Optical litho
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Lithography Challenge

Feature size scaling faster tham wavelength reduction

1000 , :
ol Feature size
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EUV Is an extension of optical
Lithography

Similarities e

Resolution and Depth of fecus scale
with NA and wavelength ~ Minimum Feature Size = k1A /NA A=&== 2

Uses reduction optics

Builds on optical lithography: experience hase -
Supports optical extension tricks —

off axis illumination, phasesshift masks, OPC
Employs step and scan printing o

Optical system

Differences

Uses very short wavelengthi 13.5 nm light EUV svstem
13.5 nm radiation absorbed by all materlals
All optics are reflective —
Uses reflective masks +
No mask protective cover during exposure =N r = 9 B
Vacuum operation = L G ——

Unigue source for EUY. Ilght i //{w
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Light path in an EUV exposure tool

Reflective

Mask Collector Optics

Reflective

Projection /

Reduction
Optics

EUV Light Source

Condenser / llluminator
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These differences produce new
challenges

 The development reguires seme different
resources (suppliers, materials,
researchers, ...) andirepiesents a major
deviation from the cenventional
technology development path

A major transitionis required in the way
the technology Is developed because of
the special - nesourecesrandcost

intgl.



Areas highlighted in today’s announcement

? Reflective

Mask Collector Optics

Reflective

Projection /

Reduction
Optics

EUV Light Source

—

Resist
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Intel’s Micro Exposure Tool (MET)
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Why the MET?

e Resolution improvement
— The ETS could resolve 70 nm features. The MET could
resolve 30nm features.

This resolution ImpreveEmMeERt IS nNecessan/ terdevelop the
resist process for the featuye sizes used in the 32 nm node

and beyond

« Expand resist development

— EUV resist development has been limited’ by both exposure
tool resolution and process variability stemming from

manual resist processing.
— Resist processing Is sensitive to certain variables such as
humidity, defects, thickmess variation, and time to post-
exposure bake, all ofiwhich can be well controlled with the

linked resist track.
This_capabilitysallewssusithen; to fiocusrenieptimizingthe

variables that are reguired-fer printing small fieatures in a
high velume manuracturing setting.
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EUV Reflective I\/Iask IS an

r

135.5nm

EUV light &/
Wearter

Reflective .é'

multi-layer coatin
40 pairs Mo-Si

Low Thermal Expansion -
Substrate ( source
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EUV Mask Pilot Line Successful Start-up

- EUV mask pilot line integrates EUNV specific modules
into mask production flew: = | & -

e This pilot line is the feunda f_gr EUV mask development
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Commercial EUV Blank Defect
Inspection lool

- Intel leads the efforts on the development of this tool as
iIndustry standard

- Data are provided te suppliers o) defiect reduction

Defect Map mp a” S on B

Commercial EUV blank inspection

. i Previous Wo[ld Class
tool installed at Intel mask fac1l_|ty
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- Intel co-developed this tool with Na\Weoie

7 it i _*'. _*F' ;8 f#;:;f 42
e it el il _,..# R x

Damage-Free Repair of Patterned
Masks Using Electron-beams

|Omm (3S) ‘éccuracy

Lt Signal A = InLens Mag= 6448KX  Date:11 May 2004
3 mm Photo No. = 1507 Aperture Siz = 20.00 um Time :18:03:29

u_"
Clear defect repair: etched on TaBN absorber
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EUV Mask Pattern Dimensions for
32 nm Node

* High resolution pilot line EUV mask for EUV. MET and resist development

Isolated lines

120nm I/s 144 nm line

Isolated Space Isolated contact 1:1 contacts
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Why is all of this |

« EXTEND Intel’s lithography: readmar
« EXPAND EUV resist aevelopment
INITIATE a mask pliot production line

portant?

SUPPIEr and suppler
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EUVL Development Timeline

1990 1992 1994 1996 1998 0( 008 2010

* AT&T Bell Labs ¢
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Summary

Intel reached an important milestone as; it progresses
toward the deployment of EUV lithegraphy, targeted for
2009 production, with theinstallations ef thewoerld's first
commercial EUV lithegraphy. teol, called a Micre Expoesure
Tool (MET).

The MET is part ofi the world*s first integrated EUV.
lithography process line andistlinkediwith anr autemated
track that includes resist coating and developing =
operations (as opposead to stand-alone tooels); Indicating
that this technology: Is meving out of the research lab
toward a pilot line envirennent.

Intel plans to developritsrEONV masks in-house, and to that
end has successfully estanlished an EUV mask pilot line,
including the world’s first commercial EUV mask making
tools, an e-beam mask repair tool and a mask blank defect
Inspection tool.

The results announced today show, that Intel'is positioned
to be the first company to 'deploy EUV lithography, further
extending Moeoere’s Law.inte tihenext decade.

[ Lk L :
4 e E ir e ey | pailh e s IR R \ R v WA
e 4 A III'II“III | i, 1k " Lt [E 145 k% % ER L T L
fr L R et = R | r L SR . } o R
] f eI P [l iy ! | itk \ Tk LR S e B b TR A
i LA E TH T ’ ! v ||'|. TR AR kA oy
| W

1.
L 1] L e S s 1) 3
5 #

18






	Intel’s EUV Lithography Process Line
	What are we announcing?
	What is EUV Lithography
	Lithography ChallengeFeature size scaling faster than wavelength reduction
	These differences produce new challenges
	Intel’s Micro Exposure Tool (MET)
	Why the MET?
	EUV Reflective Mask is an Integral part of EUV Lithography
	EUV Mask Pilot Line Successful Start-up
	Commercial EUV Blank Defect Inspection Tool
	Damage-Free Repair of Patterned Masks Using Electron-beams
	EUV Mask Pattern Dimensions for 32 nm Node
	Why is all of this important?
	Summary

