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Commercial EUVL source requirements*

Attribute 2009 Commercial Tool

Central wavelength (nm) 13.5

Clean EUV power in 2% BW (W) delivered to 
intermediate focus 115 

Source cleanliness after IF >30,000 hrs

Etendue of source output (mm2sr) 1 – 3.3 (max.)

Max. solid angle to illuminator (sr) 0.03 – 0.2

Repetition Rate (kHz) 7-10

Integrated energy stability pulses at 6 kHz and 
nom. scan speed ±0.3% 3σ, 50 pulses

* Based on consensus of ASML, Canon, Nikon modified Feb. 2003
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European EUV programs

2001

2004

2005

2006

2003

2002

MEDEA+

~1700 person-years

STM, Infineon, Philips Extreme UV, Motorola, ASML, 
Zeiss, SAGEM, Xenocs, IMEC, LETl, CNRS, INFM, 
ASML, Clariant, Zeiss, Eldim, Sagem, Alcatel, Incam, 
Leica,  SAGEM, Schott, SESO, Sigma-C, Sopra, 
Unaxis, Xenocs, IMS-chips, Lorxn, XTREME 
technologies, FhG, Gremi, Thales, IOE, Jenoptik, 
Aixuv, FOM, Innolite, 

~100 
person-years

CEA /DAM, 
CEA/DRECAM, 
CEA/LETI, GREMI-
Université d’Orléans, 
REOSC-Groupe SAGEM, 
SESO, SOPRA, 
Université d’Aix-
Marseille/L2MP/LORX

European 
Comm.

~300 
person-years

ASML, Zeiss, SAGEM, 
Xenocs, TNO-TPD, 
AMTC, Philips Extreme 
UV, XTREME 
technologies, 
FOM, ENEA, Phystex, 
EPPRA, ISAN, Imagine 
Optic, FhG - ISB, CNRS, 
Sigma-C, CEA-LETI, Uni. 
Bielefeld, Uni. Mainz, 
Focus, Uni.Delft, 
CLARIANT, CNRS, IMEC, 
IMEL, Elettra

2000
National
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MEDEA+ Project T405: Goals of the project

Goals of the project T405 „EUV source development“

• Enabling technologies for the beta-tool EUV source
• Basic research for technology decision
• Narrowing the options for the high volume manufacturing source

Hollow Cathode Triggered pinch plasmas

Laser produced plasmas

Narrowing of options

to achieve HVM requirements

2001 2002 2003 2004 2005 2006 2007 2008

Z-Pinch plasmas

Walt Trybula (Intl. Sematech), SEMATECH Lithography Forum, 
Jan 29, 2004, Los Angeles, CA, USA: 

„We narrowed the options (for next generation lithography) 
from 4 to 11, so we did a good work.“
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MEDEA+ Results: High power source development

Main highlights within MEDEA+ in 2003

• Delivery of MET sources to EXITECH
• Delivery of alpha-tool sources to ASML
• EUV power of >100 W/2πsr (GDPP)
• Repetition rates up to 7 kHz (GDPP)
• Source component lifetimes exceed 200 Mio. Pulses (GDPP)
• Optics lifetime 100 Mio. pulses (GDPP)
• Tin experiments successful (GDPP)
• Laser power 1300 W (LPP)
• Repetition rates up to 25 kHz (LPP)
• Optics lifetime 10 Mio. Pulses (LPP)
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MEDEA+ GDPP: XTREME‘s XTS 13–35  for the microstepper

• XTS 13-35 from XTREME technologies
for the EXITECH EUV Microstepper:

- EUV sources with 35 W in 2π sr at 
1000 Hz delivered and under integration

- Optics lifetime (10 % Reflectivity 
decrease) with debris filter 
> 100 million pulses,

• Equipped with debris mitigation and 
integrated with collector optics from
Zeiss, GER.

• Use for process development at 
International SEMATECH, USA.
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MEDEA+ GDPP: Philips EUV source for the alpha-tool

• HCT-Pinch source from Philips 
EUV for the ASML alpha-tool:

- EUV sources with 10 W in the 
intermediate focus at 7000 Hz 
delivered and under integration

- Component lifetime > 200 million 
pulses,

• Integrated with collector optics
from ZEISS, GER.
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MEDEA+ LPP: XTREME technologies

• Laser with 500 W power 
integrated to liquid Xenon target

• Laser system upgraded to 1300 W 
power

• Repetition rates up to 10 kHz
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MEDEA+ LPP: Alcatel / CEA / THALES

• Laser power 550 W 

• Repetition rates up to 25 kHz

• Liquid Xenon target
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MEDEA+ Metrology tools: JENOPTIK Mikrotechnik

• Laboratory calibration station installed

• Versatile metrology tools realized

- Mini energy monitor
- Spectrograph
- Broadband detector 
- Debris monitor
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