
ASML 1119

U?)

(54)

(751

(73)

[*1

(21)

(231

(551

(631

(51)

(53)

(531

(56)

United States Patent
Smith

LASER-DRIVEN LIGIIT SOURCE

l1'l\.'t;.“1]T.01'Z Donald K. Smith. I3clt11ottL MA {US}

A:-tsignec: Eucrgctiq 'l"cchu0l0g_v. lnc.. Woburn.
MA (US)

Notice: Su Inject to any disclaimer. the term of this
patent is extended or adjusted under 35
U.S.('. 154th) by 820 days.

Appl. N11,: 112595.343

Filed: Apr. 2, 2110'?

Prior Publication Data

US ?.O07t’0228300 A1 Oct. 4. 2007

Related U.2 .Application Data

Ccmlinuiitiun-iii-pan 01" application No. 113395.523.
filed on Mar. 31. 2006. now Put. N11. 1435.982.

Int. (.‘1.
H053 31'/26
GOIJ 3/I0
G216 -I/00

I-MIJ 6}/28 (2(}U0'.t}l}
U.S. (fl. 25tll493.1;250f50-1 R:

3151111.21:3151111.71:3l51’ll|.9l:3l?-£231.31:
313K231 .41; 313123] .71

Field 01' Classification Search ........... .. 250/-123 R.
25111423 P. 424. 426. 494.1. 403.1. 504 R.

250150-1 H: 3115!] 11.21. 111.71. 111.9]:
313123131.231.41.231.61. 331.71. 631.

3131632. 633

See application lilc fur complete search liistnry.

References Cited

U .8. PATENT DOCUMENTS

I-1.{J¥13.EJ66 A "‘
4.-198.1129 A '7‘
4.fi45.2lS A
RF32.G26 If “

(2005.01)
(2005.01)
(200501;

5-‘ E973
251985
11987
3.-"1988

Samis 313-131.51
Yushizawn etal. 315139

Levin et al. 3fi2.’296
Ynshiznwaei al. 3153*";

228

|||||||||||||||||||||||||||||||||||ll|||l|||||||||||||||||||||||l||||||||||

 
 

 

 

US007786-45532

(10) Patent No.: US 7,786,455 B2

(45; Date of Patent: Aug. 31. 2010

5.238.730 Bl 9:200: lairlcycinl. 355.-"2311
5.417.525 B1 -= 7-"2502 Brooks 5: 51. 315.-111.21

5.153.404 B2 9.-"2504 Lange ......... .. 355.-"2312
5.955.329 132* 15.2005 1115515..-mi. . 315-111.31

7.552.430 131* 122010 tit-15.555 313.-53.1
2002-0021505 Al 2.-"2502 lshihnra 359.-‘S53
21103.-'(}l68982 Al 9-‘Z3003 Kim ......... .. 31351534
2003 0231495 Al ll-"2003 Sate at :1]. 362.-"258
2Dl]4.'l'}264513 AI‘ ll-‘"2004 llafllove ct nl. 3'i'2.'5
200111167613 AI " 8.-‘E0115 Hrishino at :11. 250."5L|4R

3{l|]7"D3S592l Al‘° ll.-‘"2007 7.LI[i1'I‘lE1al. 363-"240

[C‘nn1iuuedl

FOREIGN PATENT DOCUMENTS

JP fil-193358 S-"1936

OTI-IER PUl3l.1C'A1'l0NS

Wilbcrs ct :11.. “'l'l1c VIJV lsinissivity 01' a lligh-Pressure Cascade
ArgunArc l‘rorn 1.2510 200 n1'n.“.f. g_3mm:_ Spa'r1'm,s'£‘. Radial. i'i‘a::.1-—
ft-r. 551. 45. 1091.55. 290-303.

t'C'u:mlinued)

Prtiiiury }<.‘.-.mnEmu-—-Bcrtiard E Sc-uw
{T4} .~1.ft‘rir.nejI‘, .-fgeiit‘, or Firm Pruskaller Rust.‘ I.I_.l3'

( 57 1 .-\BSTR.-\(.‘T

An apparatus for pmdncing light includes a cl‘l£LL]1l3t:1‘ and an
ignition source that ionizcs a gas within the cltaunhcr. 'l‘l1c
ztpparallts also includes at least one laser that ['1l'L‘IViClL"l~'- energy
to 1111: iun.i7,i-:d gas within the cliarnbcr to produce 8 high
brightness light. T111: laser can pl‘t‘J\u"l(.lC a sttbstuiiliaily cun-
linuoni-; amount 0.1‘ energy to the ionized gas to generate a
substantially coitlittucaus high brightness light.

43 Claims. 8 Drawing Sheets

 
ASML 111%f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


US 7,736,455 132
Page 2

US. PATENT DOCUMENTS

2009.-'0(}32'.-'40 .—'\l"' Z.'2lJ(}S| Smilll et al.

OTHER PUBLICATJONS

Wilbers cl 31.. “The Fonrinuuin Flnission of an Air: Plasma." J.
Qmrmi. Specrmsc. Kadiczr. .D'ans_,"a'. vol. 45. No. 1. 1991. pp. l-10.
Bock. "Simple Pulse Gencralor for Pulsing Xenon Arcs with High
Repeiilion Rate." Rev. Sci. mm-m.u.. vol. 45. No. 2. Feb. 1974. pp.
313-319.

R:-lizer. “Op$ic.'IJ Discl1u:gos."."Ia1: Phys. Lrfip. 23{_l J]. Nov. 1980.
789-304.5.

Fiedorowicz el a.l.. “X-Ray Elnission fortn Laser-Irradiated Gas Puff
Ta.Ige‘zs."App."_ Phys. Lerr. 52 (223. May 31, 1993. pp. z'.r7s~27sn.
Keeliar at £11.. "F.xp::riman1al Study of a Stationary I.aser—Su:nained
Air Plasma." Jourmzl qfxtppliad Physics. vol. 46. No. 3. Mar. 1975.
pp. [U80-1083.
long at nl., “Theoretical Invesl'igation ut'I_:i.-aer-Siistained Angon Plas-
mas.“ J’. Appl. PJ!_1-'.~‘. 60 (T). Uzi. l. 1936. pp. 227.‘.-327‘).
Franzen. "CW fins Breakdown in Argon Using lfl.t'1-pm Laser Radia-
tion," Appl. Phys. Le=.n‘.. vol. 21. No. 2. Jul. 15. I972, pp. 152-64.
Moody. “Maintenance ofa Gas Breakdown in Argon Using. [(1 .6-pow
Radiation." Jaw-no.’ qfAppIied F'.~‘:ysi'c.r. vol. --16. No. l5,.lu11. 1975. pp.
1475-2482.

250.-'5I'.l3.l

Generalov el al.. "E:4:perimenJnl lnvesfigation ofa Continuous Opti-
cnl Discha.I'gs." Sc‘-14:‘! PI.I_v5’1'r‘s.!;E’TP. vol. 34. No. -1. Apr. I973. pp.
"H33-769.

Gcnuralov cl‘ al.. "Continuous Optical Disclinrge." ZIEETF-’P:'s'. Rod.
l 1. No. 9. May S. 1970. pp. 302-304.
Kozlov at 3.1.. "Radiative Losses by Argon Plasma and the limissivc
Model ofn Fonlinuotls Optical Discharge." Sm: Plays. ..-‘T5 H". vol. 3‘).
No. 3. Sep. 1974. pp. 463-168.

Car|hofl'cI nJ.. “|’.‘-nntinuotls Optical Discharges at Very High Pres-
sure."PJ'r}'sir.'a 103C. l98l. pp. 439447.

Cnamarss el al.. "F.va]ua1ion of the Continuous Opl icnl Discharge for
Spcctrochcmical Analysis.“ Spwtmrhiniica Arm. vol. 4013. No. 4.
1935. pp. 555-579.

Kozlov :1 al.. “Sustained Option] Ifischzugcs in Molecular Gnscs."
Sm; Pig-'5. Ti-r.&.PJ:_|r.\'. -19(1l).Nov. 1979. pp. 1233-1237.
Keefer. “Laser-Sustained Plasmas." I.a.mr—Indm-ed Phzsirnas and

.-l'ppIirn.rt'a:r.I'. published by Marcel Dekker. edited by R11c|7:ierns}u' el
ziI.. l9S9.pp. I69-206.

Ila.I'na.m:iisu Product Inforrnation, "Super-Quiet Xenon Lamp Super-
Quiet Mcrctlry-Xenon L:J.mp." Nov. 20:15.

* cited by exaniiiicr

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


U.S. Patent Aug. 31, 2010 Sheet 1 of8 US 7,786,455 B2

_..O_n_

2:EU
f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


U.S. Patent Aug. 31, 2010 Sheet 2 off? US 7,786,455 B2

RN

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


U.S. Patent Aug. 31, 2010 Sheet 3 of8 US 7,786,455 B2

D
N‘—

cz-
:2
w- (01-’

“W
o

0- C:

B CD
8 E
.4 3 O0

2' cc? -
3 (95 (D
0 35 __l LI.
.:

I? DI.-

an ‘r O
> "'\-o
D oo

:3
N

c:

(.Ofi'(\lC>OO(DVl'C\ID1’ T\'—'\’O
N

(‘ (1 zLUUJIM) (Luu oov-002:) SS3U1Ll5!J8
N

E3

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


Real-Time Litigation Alerts
  Keep your litigation team up-to-date with real-time  

alerts and advanced team management tools built for  
the enterprise, all while greatly reducing PACER spend.

  Our comprehensive service means we can handle Federal, 
State, and Administrative courts across the country.

Advanced Docket Research
  With over 230 million records, Docket Alarm’s cloud-native 

docket research platform finds what other services can’t. 
Coverage includes Federal, State, plus PTAB, TTAB, ITC  
and NLRB decisions, all in one place.

  Identify arguments that have been successful in the past 
with full text, pinpoint searching. Link to case law cited  
within any court document via Fastcase.

Analytics At Your Fingertips
  Learn what happened the last time a particular judge,  

opposing counsel or company faced cases similar to yours.

  Advanced out-of-the-box PTAB and TTAB analytics are  
always at your fingertips.

Docket Alarm provides insights to develop a more  

informed litigation strategy and the peace of mind of 

knowing you’re on top of things.

Explore Litigation 
Insights

®

WHAT WILL YOU BUILD?  |  sales@docketalarm.com  |  1-866-77-FASTCASE

API
Docket Alarm offers a powerful API 
(application programming inter-
face) to developers that want to 
integrate case filings into their apps.

LAW FIRMS
Build custom dashboards for your 
attorneys and clients with live data 
direct from the court.

Automate many repetitive legal  
tasks like conflict checks, document 
management, and marketing.

FINANCIAL INSTITUTIONS
Litigation and bankruptcy checks 
for companies and debtors.

E-DISCOVERY AND  
LEGAL VENDORS
Sync your system to PACER to  
automate legal marketing.


