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EUVL Development in the U.S.
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EUV Activity in the U.S.
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U.S. Representation at the Symposium
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“* R&D capabillities at national laboratories &
universities are being extensively used ﬁmmscqy
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Universities & National Labs Focus

** Source

— Scalability of source components (collector, debris

mitigation, DPP electrode lifetime) for high power
sources

— Tabletop coherent EUV light sources
** Mask
-~ Nanoscale cleaning/repair technologies
— Transport/migration of nanoscale particles
“» Optics
- Fundamental understanding of processes limiting optics
capping layer lifetime
— Optics lifetime testing methods
** Resist
— Chemically amplified resists meeting 32 nm hp
requirements
— New resist platforms for 22 nm hp

SEMATECH /
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US EUV Exposure Capabilities

“*The United States is the EUV photon factory
that enables EUV resist development
3 Micro Exposure Tools (METSs)

- SEMATECH Albany MET: Standalone MET
8"/12” capable, high throughput
— Intel MET: Similar capabilities to the Albany MET

- SEMATECH Berkeley MET: Highest resolution
MET enabled through programmable
illumination, 4”, synchrotron-based

- EUV interference lithography tool at University of
Wisconsin

“*Alpha tool has been recently delivered to
INVENT in Albany

SEMATECH,/
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U.S. EUV Mask Development Focus

*SEMATECH’s Mask Blank Development
Center

— Low added defect multilayer deposition
technologies

— Substrate defect smoothing technologies
— Defect-free reticle handling

— EUV mask substrates and blanks cleaning
technologies

— Actinic and visible light inspection technologies
— Mask flatness

s+ Mask Makers and IC Manufacturers
_ Mask stack materials and architecture

— Defect printing and aerial imaging for mask
blank and patterned mask repair verificatiogﬁiv@
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U.S. EUV Mask Tool Suite

** World-class metrology and test equipment
— World best visible light inspection tool

— World-wide only actinic darkfield and brightfield
|ns%ect|on tool with scanning and microscope imaging
mode

— Unique hardware to drive evaluation and improvement of
reticle handling infrastructure

“ Multilayer deposition tool and defect analysis

— World-wide unique tool that combines low defect
deposition and defect smoothing in one tool

— Compositional analysis of nanoscale particles on
multilayers and substrates

s+ Mask blank cleans tool

— World-wide unique cleans tool enabling development of
localized cleaning technologies

SEMATECH /
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SEMATECH’s EUV Program
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Albany Site EUV Litho Infrastructure

¢ A critical mass of EUV capabilities and expertise
has been forming in Albany

* The combination of EUV hardware and know-how
IS unigue among EUV centers

Albany NanoTech Facilities

Nanofab 300 South Nanofab- 300 North - CESTM Building

SEMATECH EUV INVENT EUV a tool SEMATECH

Mask Blank EUV Resist
Development Center Test Center SEMATEC
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Summary

** EUV lithography development in the U.S. Is
focused on the key supporting infrastructure.

» A full-field EUVL alpha exposure tool has been
delivered to Albany Nanotech.

A unique EUV Infrastructure in the mask area is
available in the U.S., most of it in Albany.

**The U.S. continues to provide most of the
exposure capability to accelerate resist
development.

“*Key R&D capabilities in the source and optics area
are provided to the world-wide EUV development
effort by U.S. national laboratories and
universities.
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