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New Technology Presentation Meetings!
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About Extreme-UV radiation and its applications
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EjUV lithography Nano-imaging for inspection UVHBT DI (FEmkE#T)
(semiconductor industry) UV Photoelectron Spectroscopy (Material

Characterization)
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Basics of femtosecond-laser-based EUV sources
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Femtosecond (10 -°s) pulsed laser :
Power (W)

(J) = 1/JULREEDOYEFDEDISIE  Pulse Energy (J) = number of photons / pulse

Repetition rate (Hz)= number of pulses / sec
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Basics of femtosecond-laser-based EUV sources
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Focus laser in a gas
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Creation of
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plasma

Plasma generates EUV
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Currently available femtosecond EUV sources

A—=h— ANIND— AN - R R0 [E)iBEEN
Manufacturer Input Output Wavelength Acquisition rate

Kt 100-1000 pJ >10 pyW 30 nm 1-20 kHz
Company K >5 W >1012 photons/s
Att ~10-100 pJ >1 W 48 nm 1-10 MHz
Company A 100 W <10'2 photons/s

OIST )



i flish A

eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee

BIFDEUVICIREDLEER

Currently available EUV sources

A=h-— i34 = DR U &R
Manufacturer Wavelength Acquisition rate

K*t 100-1000 pJ >10 yW 30 nm 1-20 kHz
Company K >5 W >1012 photong/s
Att ~10-100 pJ >1 W 48 nm 1-10 MHz
Company A 100 W <10'2 photghs/s

+ R IND—T. B4 BREABEAF ATIgE
(5l : AAX=227 GRIE)

Enough output power for many applications (e.g. imaging, metrology)
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Currently available EUV sources

A—=h— AN - R R0 [E)iBEEN
Manufacturer Output Wavelength Acquisition rate

K*t 100-1000 pJ >10 yW 30 nm 1-20 kHz
Company K >5 W >1012 photons/s
Att ~10-100 pJ >1 W 48 nm 1-10 MHz
Company A 100 W <10'2 photons/s

S/ UVAIRIF— &)\ AND—-L—H—
High pulse energy and high power laser

Bl SEA. G

Bulky, costly and dangerous
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Currently available EUV sources

A—=h— AN - R R0 [E)iBEEN
Manufacturer Output Wavelength Acquisition rate

Kt 100-1000 pJ >10 yW 30 nm 1-20 kHz
Company K >5 W >1012 photons/s
Att ~10-100 pJ >1 W 48 nm 1-10 MHz
Company A 100 W <10'2 photons/s
B/ UVATRIF - &/ AND—L—H— kHz = {RVEDRUELREL. JAXDZ\NT—4
High pulse energy and high power laser kHz = Low acquisition rate, noisy data
2. SEA. fGhR MHz = SVEDEUERER. A XDIENT -4
Bulky, costly and dangerous MHz = Fast acquisition rate, low noise data
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Currently available EUV sources

A—H— ARNND— HANT— 8 = DR BRI
Manufacturer Input Output Wavelength Acquisition rate

K*t 100-1000 pJ >10 yW 30 nm 1-20 kHz
Company K >5W >10'2 photons/s
Aft ~10-100 pJ >1 uW 48 nm 1-10 MHz
Company A 100 W <10'2 photons/s

iEI*LEHg 73 E UV%; v Ideal technology

BND-L—Y— = J2)\JhTZMM

Low power/pulse energy laser = compact and cheaper

« SVWTF—YEUEX KM X =>MHz

Fast acquisition rate, low noise = > MHz repetition rate
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Our technology: Microplasma EUV source-Demonstration

. {KJSJ— MHzL—H— (4 MHz, 0.4 pJ ,1.5 W)

Low power MHz laser (4 MHz, 0.4 pJ ,1.5 W)

« NAJO0TZAX%ZEUTEUVZ AR

EUV generated via a Microplasma

« INBIDFIR (EFEFRIAHT40cm x 40cmizE,
ERBEEERRUTHIMIUS L EOKRES)

Very compact source: footprint < 40 x 40 cm optics included vs
currently available sources > 1 x 1 m, optics not included
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Currently available EUV sources

A—H— AAND— AN - R DR E)iBEN
Manufacturer Input Output Wavelength | Acquisition rate

K*t 100-1000 p >10 yW 30 nm 1-20 kHz x
Company K >5W >1012 photons/s

Aft ~10-100 pJ >1 uW 48 nm 1- 10 MHz
Company A 100 W x <10'2 photons/s @ @

OIST 0.4 pd ~1 yW 38 nm 4 MHz
1.5W @ >10" photons/s @ @
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Currently available EUV sources

A—H— AAND— AN - R DR E)iBEN
Manufacturer Input Output Wavelength | Acquisition rate

K*t 100-1000 pJ >10 yW 30 nm 1-20 kHz x
Company K >5W >1012 photons/s

Aft ~10-100 pJ >1 uW 48 nm 1- 10 MHz
Company A 100 W x <10'2 photons/s @ @

OIST 0.4 pd ~1 yW 38 nm 4 MHz
1.5W @ >10" photons/s @ @

MHzD#EDIR U B 215D IR RIAZEE D Re/R IR
+ Compatible with MHz repetition rate wavelength tunable sources

10nm~100nMEX TR EZFZED]gEREUV

Tunable EUV wavelength from 10 nm to 100 nm!

‘%‘V\ Various applications covered by the same device!
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Examples of applications

EUVE — L
EUV beam

T LML —H—

Femtosecond source
EUVE 21—/
EUV module

- NEIEUVED 1-)LORFE

Our technology allows to develop small footprint EUV module
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Examples of applications
'

FTIA=S—ZEEDEONAIIA)TA—RE (BEFIEMIRNINE)

Mask quality inspection with nm spatial resolution (no Electron Microscope required)

EUVE — L
EUV beam

T LML —H—

Femtosecond source
EUVE D a1—)L
EUV module

« EUVUYISI(—:

Support of EUV lithography:
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Examples of applications

EUVE—L

EUV beam

Jz LML —Y —

Femtosecond source
EUVE D a1—)L
EUV module

. BHLBFN (UPS) DI

Source for UV Photoelectron Spectroscopy (UPS)
DF. FR=iEk (3B HEF)

Molecules and Materials properties (workfunction, valence band)

B i, TR £33y BEL

Wﬂerie& Nanomaterials, Ceramics,OLEDs, Semiconductors,...
OIST “



e A

New Technology Presentation Meetings!

=R bICETTcERE

Challenges for commercialisation

IRTEOTOMNAT

Current prototype

« /N\BYE <40cmx40cm
<40cmx40cm footprint

- BREFI-ZVIMHOTAN ERBL—
Y—-TOTAK
Test tunability and operation with various laser
systems

« fEVBFOMmE L

Easier handability

« FIEOHRERICH I =B

Optimization for a specific application
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Potential ways for technology transfer

« FFEFOAOR

Licensing

o HEAZE : Y- EFIEEMEE. EUVUYI S —X—h—

Collaborations: Lasers, Electron Microscopy, EUV lithography maufacturers

IN=bhF—,UTERUTWS TR

FBRER, MRS A1 A-2J1ER
Companies potentially interested by this technology: Semiconductor industry, Material
characterization instruments, Imaging instruments

OIST
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Patent

. L—H-BREIDYII0TSAIXUVIIR
R [ Laser-Driven Microplasma XUV Sourcel

: KERHFE 62/834,829

PRERI AN AR R RT (BEH)

. 237> -XTA Julien Madeo (hRARVEAFEE)
v HZ Keshav Dani (EHER)
NAT)-N¥> Michael Man (RAYIHATI>74AR)
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Contact

TR AR FEASF (OIST)
AN ER 23>

TEL . 098-966-8937
FAX . 098-982-3424
E-mail : tls@oist.jp
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