
US 20130329204A1 

(19) United States 
(12) Patent Application Publication (10) Pub. No.: US 2013/0329204 A1 

PELLEMANS et al. (43) Pub. Date: Dec. 12, 2013 

(54) PHOTON SOURCE, METROLOGY Publication Classi?cation 
APPARATUS, LITHOGRAPHIC SYSTEM AND 
DEVICE MANUFACTURING METHOD (51) Int- Cl 

H05H 1/24 (2006.01) 
(71) Applicant: ASML Netherlands B.V., Veldhoven G03F 7/20 (2006.01) 

(NL) (52) US. Cl. 
CPC H05H1/24 (2013.01); G03F 7/20 (2013.01) 

(72) Inventorsl Henriws Petrlls Maria PELLEMANS, USPC ...................................... .. 355/67; 315/11121 
Veldhoven (N L); Pavel Stanislavovich 
ANTSIFEROV, Troitsk (RU); Vladimir (57) ABSTRACT 
Mihailovitch KRIVTSUN, Troitsk _ _ _ _ 

(RU); Johannes Matheus Marie DE A laser driven l1ght source comprises‘ laser and focusing 
WIT H elm O n d (ND, R alph Jozef optics. These produce a beam of radiation focused on a 
Joha’nnes G er at dus Anna M ari a plasma forming Zone Within a container containing a gas 
SMEETS’ Veldhoven (NL); Gerbrand (e.g., Xe). ‘Collection optics collects ‘photons emitted by a 
VAN DER ZOUW Eindhoven (NL) plasma maintalned by the laser radiation to form a beam of 

’ output radiation. Plasma has an elongate form (L>d) and 
_ collecting optics is con?gured to collect photons emerging in 

(21) Appl' NO" 13/902,285 the longitudinal direction from the plasma. The brightness of 
(22) Filed May 24 2013 the plasma is increased compared With sources Which collect 

' ’ radiation emerging transversely from the plasma. A metrol 
. . o a aratus usin the li ht source can achieve reater accu 

Related U's' Apphcatlon Data 13y apiipd/or througlgiput asga result of the increased brightness. 
(60) Provisional application No. 61/658,654, ?led on Jun. Back re?ectors may be provided. Microwave radiation may 

12, 2012. 

52 

be used instead of laser radiation to form the plasma. 
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