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WD 2007/ 143145 PCT/ US2007/ 013032 TI TLE Hi gh Power
Exci mer Laser with a Pul se Stretcher Al exander 1.

weeahawdanes J. Ferrell 5 Thonms Hof mann DapCEUSH007/013032

Reiley Chris R Renen FIELD OF THE DI SCLOSED SUBJECT
MATTER 10 The di scl osed subject matter related to

| aser systens such as those used as an integrated
circuit manufacture photolithography DUV |ight source
or for laser surface treatnent, e.g., annealing of
anor phous silicon to make crystallized substrates for
manuf acturing, e.g. for making thin filmtransistors
for thin filmdisplays. 15 CROSS- REFERENCE TO RELATED
APPL| CATI ONS The present application clains priority
to United States Patent Appli catl on Ser. No.
11/805,583 filed on May 23, ) entitled H GH POAER
EXCI MER LASER W TH A PULSE aé'r‘I'CHER The present
appl i cati on HHgRPo%eR ExCithér Lkl @/ith \PARE Streafhethi t ed
States Patent Applicati Akexdsder INErsiidy/ 847, 799, fil ed
on May 18, 2004, entitl edadies JABEReMUTPUT LI GHT PULSE
STRETCHER, published on MomdOHofikddm Pub. No. US
2005/ 0105579, and cl ai s p4dielry. Reilep Uni ted States
Patent Application Ser. Nhris RORShén242, filed on June
5, 2006 and is related to United States Patent

7,016, 388 entitled LONG DELAY AND HI GH Ti
STRETCHER afdELD OF %@W%ﬁ??&”@%ﬂﬁﬁé‘i

ﬁ/uE%? F;iEfe]é%S%u Hxlgéict @ﬁfﬁ@%&&ﬁﬁ&éﬂ@&kﬂ%gg ﬂxoge Ssed as an

i Ssu to rton et. a , )
ey g TeTT BRI EROERR PABEREN oo <or & agpsurtace
BReAvhéddLe k PadreRing s5dnestpheusi¥itidon o fake bioaliiyed stbstrates for
2001, and Uni t d St at .P tent NO. gg]ﬂégfl 1§ ntitled

papu *Eﬂt'SEE}%R@E ragsistpss 8% to
Smth et al. on I\/Iarch 18, 2003, and 6, 704, 340,

entitled LJ TH%%F\’APHY LASER SYSTEM W TH. L N %%&%%

ALI GNVENT FBOSS-RESERENGE QbR APSH ,

2004, tHeprdéent hpsiidaién claims priority to United States Patent Application Ser.
No. 11/805,583 filed on May 23, 2007, entitled HIGH POWER EXCIMER LASER
WITH A PULSE STRETCHER. The present application is also a continuation-in-part
of United States Patent Application Ser. No. 10/847,799, filed on May 18, 2004, entitled
LASER OUTPUT LIGHT PULSE STRETCHER, published on May 19, 2005, P_ub. No.
US 2005/0105579, and claims priérity to United States Patent Application Ser. No.
60/811,242, filed on June 5, 2006 and is related to United States Patent 7,016,388
entitted LONG DELAY AND HIGH TiS PULSE STRETCHER and is related to United
States Patent Nos; 6,067,311, entitléd EXCIMER LASER WITH PULSE
MULTIPLIER, issued to Morton et al. on May 23, 2000, and 6,314,119, entitled
EXCIMER LASER WITH PULSE AND BEAM MULTIPLIER, issued to Morton on
November 6, 2001, and United States Patent No. 6,535,531, entitled GAS
DISCHARGE LASER WITH PULSE MULTIPLIER, issued to Smith et al. on March
18, 2003, and 6,704,340, entitled LITHOGRAPHY LASER SYSTEM WITH IN-
PLACE ALIGNMENT TOOL, issued to Ershov et al. on March 9, 2004, the disclosures

of all of which are hereby incorporated by reference.
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of all of which are hereby incorporated by reference.
1 WD 2007/ 143145 PCT/ US2007/ 013032 The present

wapphiteation is also related to co-filed appl i el/Us087/013032

copending, co owned U. S. patent application entitled,
"DEVI CE AND METHOD TO CREATE A LOW DI VERGENCE, HI GH
PONER LASER BEAM FOR MATERI AL PROCESSI NG

APPLI CATI ONS" by Hof mann, attorney docket nunber
2006-0035-01, 5 filed concurrently herewith, -and to
copendi ng, co-owned U.S. patent application entitled,
"DEVI CE AND METHOD TO STABI LI ZE BEAM SHAPE AND
SYMVETRY FOR Hl GH ENERGY PULSED LASER APPLI CATI ONS" by
Hof mann, attorney docket nunber 2006-0039-01 filed
concurrently herewth, and to copending, co-owned

T EnaReesear ReplicalioRs Gkl e il aBelirigns hidding, co-
ained Meg. gaeketpplieatiar enﬂMﬁ_—“DtElNz{GE‘lAND GMETH;)D TO CREATE A
S,

o DREERGERCE " Hibu WofVERe TSR HEARK POk | MATERIAL
Bmmslegx AerBLEXtAg'HBN\?\}’ tbﬁ Holﬁllszm‘t, ?.tttrménteg #g(r;l;et shllélgbre?006-0035-0 1,
T Reheranty BUEKEE aht R, Oohshing] SO MEHS L e, gpplication
&ﬂﬁﬁléﬂ,A—“EEf(fICEﬂt%\ND hmAﬂHIHQmamr STA&B&L%EI?/S?EH&].M SHAPE AND
SvMETRY' B0 BEGE Eafeive P CR AR "RBp AR ATIONS” by
Wagx&vn?tg)dﬂ?;/ dodleu mdrglbbriats).(l)cli?g%?emlr gildfd u«iﬁearrer:tég get:,?with, and to
PenaStk, e Syt 1§ Pt dhgefii PRl St AMBER TOR A HIGH
tHI’gh_{G_Y me?g?}%mwa?b?m%ggﬁé :;a\:s{j ?mmegln dgcket number
Bk oba £ 16 Sohrety peFatips P BRSO fash of Wi are nereby

en@rporated by #eferenbe teteinent | y enpl oyed i nt egrated
circuit manufacturing tool enploying such |aser
systens for exposing wafers in such a process, the

pul se stretchers can be BAGKGRE&UNDcordi ng to aspects

O A ot ie < Sl e SRl iy ol srtcher,

reegy, ppIipdnits assigihdeth7 XIahodel laser system series and XLA-XXX (MOPA)
multi-chamber laser systems utilize pulse stretchers which applicants’ assignee refers to
as an Optical Pulse Stretchers (“OPuS”). Applicants have found that for certain uses,
e.g., for low temperature poly-silicon processing (“LTPS”) high power elongated beam
laser annealing or for tightly constricted laser beam characteristics and qualities, such as
the very narrow bandwidth, high repetition rate and very restricted pulse variation, e.g.,
for use in currently employed integrated circuit manufacturing tool employing such
laser systems for exposing wafers in such a process, the pulse stretchers can be

improved according to aspects of embodiments of the disclosed subject matter.

 SUMMARY
An apparatus and method is disclosed which may comprise a high power
excimer or molecular fluorine gas discharge laser DUV light source system which may

comprise: a pulse stretcher which may comprise: an optical delay path mirror, an optical
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mrror, an optical 2 WD 2007/143145 PCT/ US2007/ 013032
del ay path mrror gas purging assenbly which may
conprise: a purging gas supply systemdirecting
purgi ng gas across a face of the optical delay line
mrror. The optical delay path mrror nmay conprise a
plurality of optical delay path mrrors; the purging
gas supply system may direct purging gas across the
face of each of the plurality of 5 optical delay line
mrrors. The purging gas supply system may conprise: a

" purgi ng gas supply Iine a purging gas distributing

di t.
Hefestet it chal PAARE STARY SOy el chRpise: BoBkiAE ey
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I di but
e ier 8 eperts S Rom Gl P AR eVl Bty puceine
s Em}i_lsb Sgstdnh ;el_}'afyakli;ectqfurgxhg gioadressibe face Ie_f erﬁuocf zhe pletaayy of
t r e MRy conprise i . .

EkhalHelt s mhen s BxpRban el gpbe P98 copprie; e pursing sas
Chabply 1t hpﬁﬂgirfg@’as Tdi‘snﬂ)dtirﬂhihd H&aﬁiﬂgl’médhemdml wlyich paly hlirect

The distributi :&Fn man

t | .
Ageine gat 2Eess e fee f’t%rFFé’wy" °é’?‘ﬁ%1| dsegﬁ!(éﬁﬁbﬁgg" ‘%h 2‘:\’% purging gas
j %ﬁ%yﬁ@@&ﬁwrﬁﬁ%e@ﬁm@&gagaﬁ SGELIY gng%pmglhgtgapamihmlon
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tical dela corret f.or errordc,elay

f

et e Bbrifnaferaiv Rblel FE2pad P i fndRamh i S
gmh t Tlﬁh’]((ljlstiﬂlﬂptm Molﬂeﬁ)munmntsam/topmﬁb argka battom pldatei forming
Pt e nmoun novea cO e 0
SRt ety Sointa iRl R iate § B eg SERBIE Mt @ eas
gﬁlhﬂlﬁﬂh gtﬁkﬁcﬂlayéigpﬁéérhcg;:dﬁiggsgghg $b;mramemmehed oy dbaiprlse a mirror
e

BasorH i ey AT MERGTT RN PLFHAEaL Sty R mirror to

séorrccfoe erras do thiti aligninent e‘ﬁbec;btﬂ:abﬂelaylpahb ®teée méndr pisition
the di scl os d SugJa%YCt matt er, " ﬁ i sh%%évvs.a bl
WhBeRy %C AU SRR FARRITE LT QPSR LeRysRat R, mp Rt dpoveably
| eopheded® andptidalrdetty pacubouwsis waltlfor mirwamestdfithé eptical delay path

oSl B0, BISLASAS,) BRES according to aspects of

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows an illustration in schematic form of a pulse stretcher according to
aspects of an embodiment of the disclosed subject matter,

FIG. 2 shows a perspective exploded view of a pulse stretcher tower including
mirror housings and a beam splitter housing and enclosure tubes according to aspects of
an embodiment of the disclosed subject matter;

FIG.’ s 3A and 3B show exploded perspective views of aspects of an

embodiment of the disclosed subject matter;
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an enbodi ment of the disclosed subject matter; FIG' s
3A and 3B show expl oded perspective views of aspects

w@booan43iefbodi ment of the disclosed subject naPCEUS2087/013032

WO 2007/ 143145 PCT/ US2007/013032 FIG' s 4A, 4B and

4C show a side view and perspective views,

respectively, of a mrror housing body position

adj ust mrent mechani sm accordi ng to aspects of an

enbodi nent of the disclosed subject matter; FIG 5

shows a perspective view of a mrror position

adj ustnment assenbly 5 according to aspects of an

enbodi ment of the disclosed subject matter; FIG 6

shows a perspective view of a mrror position

adj ust rent nmechani sm .according to aspects of an
enbodiment, aof j Lect i .
chows FCp e ap B el icPE s Vsh el iBldelve vibi réspectivly, of
rarannirfoo hdusing bodyi pogitionadaspent meoharasm eodyodingtmaspefts phan

di scl,.ose bj ec tter: 10 FIG 8 shows a
68@86‘&‘?&%@3’\%“2% n?%\Ub §F an&erposi ti oni ng t ool

accor IGgs slowsaspaspestiod viaw of mbuoigvonpnsitioh adjostment assembly
di scl.osed subj ect na r: . Fl . - tive

o B8 Sofiept BF by FEbRent 0is SNy P IRREE | 1O

t 0 as[Fact 6 sidwsampersgrotivereiaty affa nimer gositibn sdjdstseh} methanism

tter: FIG 10.sh ' ' . h
Bl o esd S0 Bl SR bt e riBBL e
t 0 as[FeGt 3 sidwsmpersgreotvereiaty affa puinge ghisslistobwibnsuijifadd according

tter. EIG sho erspect | [ Jllustrating
TRt of b smboiarSr e BRPRERE Al il 1" 0sed
subj e EIGn8shews a pirdpictiFviDPRSCRI nkifitoDNogiioring toad iapegprdiog to
aspect s. of an .enbodi.fen f _the.disclaosed subject
r@%tcgsro " eggiogg?%{‘glogﬂf%ﬁsrc OrSC%?l?bllngcrt ?%arng; e.g., in an
adj ustrail e shows opersprative viewpf a rhioror gas @Bubutisn assembly according

d . usj thod to. i.d i al
géo O?ﬁ%r@ﬁ?gfg’bf)wg'?elfhp&tgfi ?gsf{)ggﬁdrsrug)?e% fon\éh rff( g;(l/ ?ri rror
mount (B, 1@slgows d perspeetivioviewnd anather. aspedief kievgas distribution
corkanly afserdpgi e P et ord dopepbit ik
OPus tRIG251 sievsopdripeatise view illintratiag enothert gspéct lof ginémbodiment

%ltlltl?eedi?cqgs@dtsggjtectnsxa e?.t transitioned into the del ay

| DETAILED DESCRIPTION

According to aspects of an embodiment of the disclosed subject matter a
adjustable mirror or mirrors, e.g., in an adjustable mirror tower, e.g., for an OPusS is
proposed, e.g., using a method to provide axial adjustment to the mirror(s)/mirror
tower(s)/mirror mount(s), e.g., in one housing, e.g., the lower housing of the OPuS
tower, or, alternatively in both towers, in order to better align the output of the OPus to
the portion(sj of the laser output light pulse beam that is not transitioned into the delay
path of the OPuS pulse stretcher. According to aspects of an embodiment of the
disclosed subject matter an axial adjustment can also provide a method to focus the
mirror system, e.g., to compensate for variation in mirror radius curvature. The

adjustment can also be made accessible from the outside of the mirror housing in either
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of an enbodi nent of the disclosed subject nmatter an
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the mrror system e.g., to conpensate for variation
in mrror radius curvature. The adjustnent can al so
be made accessible fromthe outside of the mrror
housing in either 4 WD 2007/ 143145 PCT/ US2007/ 013032
or both of the OPuS mrror towers. The adjusting range
could be, e.g., about f 8.0mMm mnimmor t 10.0 nmm
nomnally fromits nom nal position. Wile the sane
techni ques as noted in the present application could
be utilized to adjust, e.g., the axial positioning of
both the OPUS tower |ower housing mrrors and 5 upper

housi,n i , i cant.s, haye deci ded that c n
(5 ST e OO S PRI T R SRRt eobidle B RBNN s om
nmainirom armwd)hmnbmrmﬂs fiom hhmmmbposhml ng need be

and t| Il acco anong ot

 he 2080 s aelihoie L6 Bl B e PRRF B ligh b be witoed

aoadjudt, eg..tthe mplqmsmonfngaaf beththe iQRaSttowér Ibiver hiowsoigoairtbrs and

bj ect tt h Q
PR Byt et poiarls hete Are i RO e bt 8
fModﬁﬂméﬁtQif tiedisatoset Isabjettanatte,@nilsiheahiroheinttyg lowes ddusing need
B2 DR SR YR R SRR s
ik Illlhsstra&ﬁedcdrmng k&aspkctatof af) emPadimient ofthe diseldsédmmbjeasmatter

stem q_;,lt ut | aser J:.i ght pul se beam 24 can enter the
p%’f’ 18 e ACERUPANY N R Sunt er abeam splitter 76
cont ai Tdling@o FOG, 1 thereis iibdstfated|stlidneatichidys fouy nritros bﬁi\ﬂc’Istretcher

R el SR b B e 58 e

I’i'tllﬂyi)be E&ffalaé\:d}d diesusing alisthentatie Ol thdtrh&tkl RIG. ihe 50eam
t rm ich b
Retle Toet SE-Tat byt D e o nte? g pusteccher

edﬁd&mcd)liﬁtﬂ‘ #beaacspiitte bR oomgihed, eeg., (Meaafmmeir hmEln@ 70 shown

SRy ot el IR 2ang, b hsstsd iiniret 20 & o ghere to

i xlnirbtﬁ't?JOBt #d tb Mifrbé20Q aﬂthtl’ﬂ?lﬂﬁrﬁ@ormim iraMeack bethiedbenm splitter to

i tqeiﬁw’é? \%8\»“7 4Whé‘;£lérnh§)f %,t:lh r?bl{]pélﬁo%tﬁg Egt;rﬁ garp&)u?se stretcher

pmrcantdil éntoa. sgcondebeaint spugeuxnpuﬂgemvimﬂnﬁnl)tdné into\assesoridadelay path,

Y b AR TR o SRR R 1Bt et gas

di schaagéldsgated in FIG. 2 an OPuS 50 may have the beam splitter housing 70 in

the between an upper tower 52 and a lower tower 54, each forming an enclosure to
provide, e.g., a nitrogen purge within the towers to avoid, among other things,
absorption of the DUV light output from, e.g., an excimer or other gas discharge laser
chamber. The pulse stretcher may have, e.g., a lower mirror housing 60 at the bottom
of the lower tower 54 and a similar upper mirror housing 60’ at the top of the upper
tower 52. '
Turning now to FIG. 1, and in more detail in FIG.” s 3A and B, there is shown in
more detail an example of a lower housing 60 and its contents and an upper housing 60’

and its contents according to aspects of an embodiment of the disclosed subject matter.
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chanber. The pul se stretcher nmay have, e.g., a | ower
mrror housing 60 at the bottom 25 of the | ower tower

w®4do0anddias si m | ar upper mirror housing 60" at PEEUSIINT/013032

of the upper tower 52. Turning nowto FIG 1, and in
nore detail in FIG' s 3A and B, there is shown in
nore detail an exanple of a | ower housing 60 and its
contents and an upper housing 60° and its contents
according to aspects of an enbodi nent of the disclosed
subject matter. 5 WD 2007/143145 PCT/ US2007/ 013032
Short delay path mrror nounts 10, 10' and a | ong
delay path mrror nounts 12, 12' can be seen. The

| ong delay path mrror nount 12, may house mrrors,
e.g., mrrors 20B and 20D, e.g., froma first pulse

t d I I ] t ,
f"g d(':;El?'rpor nmﬂﬁ%n"iﬁﬁ% ?gom a o%é ltagg’uﬁlse St et o 12 12* can

auadeetrh €The longpdelay path snirOr mnunth@ maydwese pitss, e.g., mlITOl'S 20B

t h d [ Ly
S0 90515 UL 8 SO T 3, A A may
old mirsor® l@Aami: #06i thatsfjrstgpulsecstrgtcher arsl the omar lpuim;e 10 in the

tretch [ ) 1o, h h
g L
Rkt 2&B&ﬁdﬁbbglﬁld Tlrrods20808hdIZDC dedpectimylyifoca segendipulse
mrr untin oC siti.o
SRt veEn may BE st Daaveh et Aelef bt YpofREw 8IS, 1y,
6) a rHach of theahifdor Apupliag assdriblesd 0 1 2rand 0’ Iﬁfum‘ay include a mirror
e Slhek o 1) § BuEPTRBtioR ad B 28R 6 BB B G- s 4a,
%and‘lﬂ)e riirfor ﬂ‘[ounﬁlxg ﬁiam Y8nandCy, miroon tnadunit mgpnsiorg20 M’l'ech can house

m.rror.s

D.f o

B etk 8 of ke Pra v Fertivng ERgPlEs 287 The mirror
aatension @d, wmtatdmﬁgj ovethe rnwesromdmmmgzomﬁx onayf ,baeg two optical
éi?{ &%g ﬁotror%l{}{‘:he m ! r Osgl:g{_'lllgiﬂfggal‘ ?lét&&nfé 1rp ) gtl% cr mmior t[.‘lOLlSl['lg
FI0Gmay be Attadch@d Mlﬁtl’iﬁiirrBBmoﬂhtlmg‘]bﬂbcle t4 by tltd’mrrtqylextehﬂon mounting
g{l{g{e ? é, %%%{lg?t Q\tgn?aﬁéi agg iaﬂg 31% 8:&& %g %{g@lrtegtfy tlh V&;';gh r%he: mirror
addfustrhdnit ShirREe U6, a8 illiverafeddn FBG.’s FA S aidl6,id ¢. usingatessj some of
a nded view a lower housing 60 and its contents
‘%‘:‘H&%gﬁeﬁ ustratedin the FH8P3hi ngs, a nirror gas purging
assensg. 3AGlluﬁ}a£d3 if bﬂbﬁpdnﬂecﬁﬁew%]omﬁm 60 &\ itsrcontents

| ower housi

oo FBE DT Biee PR A PHE S ToaOy A st bown in an
réxpharded 34y HLFIQ. 3® arisiONiThe 1dw€r hduking§omhown in FIG. 3A differs
from that of FIG. 2 in that it contains the mirror gas purging assembly 140. the upper
housing 60’ shown in a more expanded view in FIG. 3B is more or less the same as the
upper housing 60’ in i:IG. 2, though, as noted above, it too could have the same or
substantially the same mirror gas purging assembly 140 as shown in FIG. 3A and FIG.
9.

As can be seen in FIG.’ s 3A and 9 a mirror purge assembly 140, by way of
example may include, e.g., a gas inlet line 150, which rhay be connected to the lower
housing gas purge line 202, through the wall of the housing 60. The mirror purge

assembly 140 may have a lower mirror extension 12 gas purge assembly 160 and an
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housi ng 60" shown in a nore expanded viewin FIG 3B
is nore or less the sane as the upper housing 60" in

wWo-b@@7/12314%3 hough, as noted above, it too coul d PewES100B013032

same or substantially the sane mrror gas purging
assenbly 140 as shown in FIG 3A and FIG 25 9. As
can be seen in FIG' s 3A and 9 a mrror purge
assenbly 140, by way of exanple may include, e.g., a
gas inlet line 150, which may be connected to the

| ower housing gas purge line 202, through the wall of
the housing 60. The mrror purge assenbly 140 nay
have a | ower mrror extension 12 gas purge assenbly
160 and an 6 WD 2007/143145 PCT/ US2007/ 013032 upper
mrror nount extension 10 gas purge assenbly 170. The

bbb 3t 58kl e WP RS0 SR D B e
15a rramdbea;ohnnmd thtqugb ra Trbittintg mrtg en gaperlmm@r frio@int furge gas line

YoP&hd & or“rre(%rml uRtaéLg'g ggssli fs%e ’I%% gﬁgbe%o(g%f]@n% glgge gas

m rror- nount
fioe i fbarkd a kmmem]merrpungmrgagasim 1f56Inday €08 be lsomredted 70 the

rgsae 9{3 r%r%e h rrgaé)bt%ﬁdé 1%6%,%%58 ?géggp% & lgﬁpi%?essurg F%et assembly
16? frlbyedmg frdg ovev(é(mjt}'e:, ofaNJ pressureri Showm ig &3GpLO, e way of
a e asse

RepvilF. CRNEE Rt Bt PRl 071 B g, g
MHohgumurgmbafﬂe plateeth 2 iy laenperghglaswplbhnmywanseﬁhé a pyrex
B 5 e A Pl PRI M o

a$shgcoéf thé ag}mbeam iatthefirsh éelay path efi die pulire stretebpretotreach the
oA s g 20k T el ) pllFi 2, MR cRelageay in
F6G. hmYhdpyrbe ghiss pllagcl ]zﬁ@ena;nbe hedd oppzlacenlg 1tsmpbimeg puthgepurge plate
E’y?g}( a Lg‘%l by, 3P ucr:l%) léeglih Z’méxn;g?te 169 may secqI L& for an
alignmé&itraida g)ahngaimntenobf thk © FUBUirrors, ltlmerls:ant xlney bfwmout of the

BRI Bl 1 SRR o kRl o i, b
ipbaced) copplateyiaroong thetreirtpr hplelopenings can ﬂnmesdeoivlaaq 1mpmged with
N e e AT e
irepoaitioninlgl cfwhentgeahhi@rrecdp osict thomiingrsof  t he beam
01 Skl 0 5 Mol 19 e GHERS A5t Al 8 n e
tnemifold formed by manifold bottom plate 166a, and manifold top plate 166b, from the
gas inlet line 156, and flow to manifold outlet openings 166¢ (shown in FIG. 9). The
lower purge gas manifold plates 166a and 166b may be held together by suitable
screws. The baffle plate 163 may be held in place to direct purge gas across the faces of
the mirrors in the mirror mount extension 12 by a bracket 168, which may include a
bracket mounting plate 167, attached to the wall of the housing 60 by mounting screws

169. Asshown in FIG

An upper mirror purge baffle assembly 170 may include a lower baffle plate 172
and an upper baffle plate 174, which may have internal channels (not shown) leading

from a plenum (not shown) connected to a gas fitting 192 to openings 178. The purge
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20 mani fold formed by manifold bottom plate 166a, and
mani fold top plate 166b, fromthe gas inlet |ine 156,
wae@7fibxaws t o mani fol d outl et openi ngs 166¢ (shP@IUSI007/013032
FIG 9). The Iower purge gas nmanifold plates 166a and
166b may be held together by suitable screws. The
baffle plate 163 may be held in place to direct purge
gas across the faces of the mrrors in the mrror
nmount extension 12 by a bracket 168, which may include
a 25 bracket nmounting plate 167, attached to the wal
of the housing 60 by nounting screws 169. As shown in
FI G An upper mirror purge baffle assenbly 170 nay
include a lower baffle plate 172 and an upper baffle
plate 174, which may have internal channels (not

SHEIB 501 O Aok E R 0 M TGRE e
Zﬂﬁ"bt g43utBe RGTMLIS2 6@Y/be 1pedRd agrass the fadernd thetirrors, e.g., lower
en| n or}Z@D afld Tobafh 4 s%c&r{bede%;a%atﬁﬁ]\éit %Vﬂpﬁﬁr}g@% 166¢

mirot
dmpmytee theamrgmg of het gaacseacotﬁmtllaengme:ar @luesmxreorgurfa¢e@we¢ to optical

t ' d 20B
gﬁ‘éﬁg Eﬂ&kﬁ@l‘%? _B)g agsing throu&}ﬁhéc' ?}%ﬁjcaij %{ ﬁé&h??ftﬂ %G@L
gaehera8C unmul at i ng near t he mrror surf aces due to

ti 5 heat |. fr t i ght
P Cok e B b G A3 BRSPS o i
retrietchiér 309 $a gutl(dfl oﬁdjeth‘bhcia@ 60‘[60hmhsbmlﬂ. STheayirtee position adjustment
i ncor por at ed. |

Jge IsgInay Hlﬁ udgol]ilne 1v8$'e? mslrtgé eé]o% ]ﬂI]l a% UStmcg'lt %!arrﬁg 16. The
pafridge A6, seah s tnoendetaibBeliani s4A mng 5j ascdao dbe ,Seen from FIG. 5 may be
i.llustrativel 0 t t ' .
3RS b0 o BRI e S 0 g
Maﬁbﬁllccﬁ;neaed cxmlne limotmaag pfateom 5t GBossed meljer &l mionstang 1 which
et ween nountin | at e tin c

T BN B PGP 2ol st A RS pliRifrortle pBIE 14 and o
ldttasseinblP$4 commeed to diel carriaga) sluclmmn thergrrd@e mhwah its attached

na ncl ude, e.g.,, a roller asse
oot Blereot s ke Bire? Pl gt 405 B8l in he stot of
3ﬂe slonimectiznihnt 84 tdsehe\&m in BIQ’.E 5, parahelitd dte sutfececafithe agenting block
wWth it mrr nmount plate.18 .
20 et owa B SRl SRR SRR By Birfofs 2B and 208 in
sthe bottdm hblising 6O bf thephiRisaechet,50abr epatrively thd fist &r second delay

par al the surface of the nounting block 14, to
t??é’?gt@ega SE§F°‘FE"§5{Dadi al separation of the mirrors,
€. 0., A tdbesSsedhih moet BBl inlFIG. 4C, FIG. 5 and FIG. 6, an adjustment

mechanism adjusting set screw 40 may be employed. The set screw 40 may include, by
way of example, an internally threaded sleeve (threads not shown) into which a
threaded shaft having a threaded portion 48 (threads not shown) and an unthreaded
portion 104 extending through the sleeve 56. The sleeve 46 may also have a retaining
flange 56. locking washer slots 108 may serve to hold in place an upper locking washer
42 and a lower locking washer 44. The upper locking washer 42 along with the
retaining flange 56 may serve to hold the adjustment set screw 40 in place in an
extension 80 from the adjustment carriage 19, which extends into an opening in the

mounting block 14 as illustrated in FIG. 5 and in partially cutaway form in FIG. 6. A
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the bottom housing 60 of the pulse stretcher 50 for
respectively the first or second delay path of the

weeisa4aus et cher 50. 20 As can be seen in nor ePdBUS1007/013032

in FIG 4C, FIG 5 and FIG 6, an adjustnent
mechani sm adj usti ng set screw 40 may be enpl oyed. The
set screw 40 may include, by way of exanple, an
internally threaded sl eeve (threads not shown) into
which a threaded shaft having a threaded portion 48
(threads not shown) and an unthreaded portion 104
extendi ng through the sl eeve 56. The sl eeve 46 may

al so have a retaining 25 flange 56. | ocking washer
slots 108 may serve to hold in place an upper | ocking
washer 42 and a | ower Iocking washer 44. The upper

b2 o182 B im0l Mo ol ink M MR ERAGRIR
|r¢ceanng wxchanisnoat tB@bcbtm;mof the lmﬂammen@gt%oaﬂrq mgentig block 14,

UG SO BLRAETRTENY, el BB P
frpanipulatedsu@lizigg aAVI@ndONR(AOB/ o4 Q%Wmﬁ/th&'@)@fﬂ#@ ¢alieg 26, to
Ql?eltrleb le?gtﬂigtf%rogﬂoggr? tﬁ%%gk%xgi{gﬁ Py tt?eesthaﬁqbg %cf' Q’xug%/ ve the adjustment

recei vi ng ani sm
aarrtahe rd:latmedmtt@f h@hmglw@b@Q, 6@pé¢lwhg=h5he mountirg hlgelmlff pgpttached

?h OVl e régg?gtwe%%r WOU%PXHQJSI&?( %‘{Eraﬂlg dﬂsBecﬁv@‘th mirrors

ust Screw may mani p
m«owmipr AYaR ft\mremg ipulse stratolger hoysing atthe ottier Bichoft the pulse stretcher
tdar [ | an
L TRI=EAR 2oy a5 ch PR I BTG which may
ddyeis shadnt 30 andraratgleing evrangheonnecto 3 2h alitarmagively, fit a4y, have an

t%ﬁen v&é%c%oﬁ{?&ijc{lgr?.eggl*é 'Eéél%;béx‘i?&iﬁ tﬂ[r%u a%ﬁtt?o(l\’ﬂ ggaledatg%aing in the

lrve'mr t ext ensi on
tlioesmg,%mommgtdﬂmndidmemlssmtetr@wamth maCthyleritrsgmqrm e.g., in the

pu. %{enﬁ r et gﬁnebqah‘i“&m c;ﬁa&n&l[} Tg‘i&% o“?'rfrq th%fcag St t@\n&'k?}ser mirror

& Wren coopera
tmmin,t ase@bly KBS abh cslwrwn paﬂﬁlanay iBFIG\S, tﬁnouﬁyanlnﬁtekmvéau tool 90,
wr.ench con

m/h-tlchr may Ie)\(/tgpg ’throﬁ an o e 1n if] the mpiint Pg\cl\b:lggk %‘ gf the upper mirror

goountiog iassembTihi @andmigagmheendilsmbrtt Iactauglw for thei lowiet mpirror

sea n the housing, e.g., housing 60 and
dnoun%f]? aPS%n}bﬁ] };?a wi th an adj ust ment set scr ew, e.d.

int hél'hum witlpadinsment Gsdagebl 6yatthghedsfioo vatatpgmed eeirept with respect

T s Bt Pt 1705 MR 25
awhitintnay wealpeisebyt wey oQ@_;anﬂ;ﬁe ain NBh X069 raeieet mhde frydogjron. The
?ﬁgirl ggt? Qb,n_ﬂ; z{lf(]m; E)? m@rﬁgﬁai Qcﬁu&%ﬂgﬁ&a}#ag%fl 6ttg ThoVRRGh respect to

respective mounting block 14 in a very controlled and aligned fashion, e.g., with an

accuracy of alignment of around 2 microns (0.0008”) over a travel of, e.g., about 4
inches. Screws 58 on the first guide rail 32 may attach to the mounting plate 14. The
adjustment cérriage 16 may also be connected to guide rail 34 by screws 38.

The upper holding washer 42 and lower holding washer 44 may each allow a
threaded portion 46 of the adjustment mechanism 40 to spin in place when rotated,
while, e.g., the sleeve 46 is held in place, also by the action of the upper holding washer

42 and the retaining flange 56. The rotation of the threads 46 serve to move a threaded
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nounting assenbly 10 and engage the adjustnent set
screw for the lower mrror nounting assenbly 12.
wabas/143ak3 h adj ust nent carriage 16 attached f oPCT/US2007/013032
relati ve novenent with respect to the respective
mrror nounting plate 14, e.g., by the crossed roller
rail sets 32, 34, 20 which may conprise by way of
exanpl e an NB- X000 rail set, nade by Del Tron. The rai
sets 32, 34 allow for the radial adjustnent carriage
-16 to nove with respect to respective nounting bl ock
14 in a very controlled and aligned fashion, e.g.,
with an accuracy of alignnent of around 2 nmicrons
(0.0008") over a travel of, e.g., about 4 inches.
Screws 58 on the first guide rail 32 may attach to the

TR A s e 8 R 06 B et
popin 460| Al balg endhgloentin2S 2enagimgeyretrpitati i m thevierinof thesposition
rﬁ?ﬁéh agr‘rel 0 en ning ¥ in {htyrﬁgﬂ-?%gg?z&é h® H104‘/ %@ﬁe 16 wnth raspect to

hani sm sprnin rota
\Almple;elet,g , the sleeve 46 is hel d |n pI ace, also by

t he act| th r |dL wash
ot an P or R s A s 304 - 80 B BREh Adffgment screw
Portich 4&)oﬁthe/ poatxd)madjaslmdnt rﬁedﬁiﬁﬁﬂﬂ IAR:IréBers (not shown) of the
PCT/ 07/ | ee e thr‘ ad,ed POF. t.i

VSR ATRG A SE 2o 28 R IR oI Srery 5 Fihaa0lidih hae. Tne
[finetpitoh adfastrfenbsdrew evith lemining wgst&is e'ngagna)galsn seeaatpipoevent the

t he ition
st oy 40 BOmikiig teby R PP E WRRE Repfipd il can
raésipe ttat tfehe itieispighteded oo thudixthe kiamdgmwtlmmur irathie bdjustment set
made usj 80 fine pitch adjustnent
58?6&/\?[’%(’?{?6 (ﬁ’q'ﬁgl aé?e"il‘l‘?% posi ti onpadj ust rrjegt nmechani sm
40. Th¥heémad ex«mné:rm-totlsércgm)hsdiargdwlasercc es spettamx(g inghe DUV range,
rail set I d 0 nd
8%t g <CpiErotn E0% Al Righed S im! 86 of A oy thOBS Mlrors can
r}ehtal;mhlge maAsdreasd dhe ,sd#ommyn@gasomne Maemtgas pmvemtthe hmcal beam
ustment set scr f rom be
et e e ¥ ter S DahfeRRe SLP cPHBY S ey L BTG parn
|5s 4 reglilt,ahebednd propugdinghkrodgirtjedisiurbedateasuffers goireing change
adj,ust nent .set scr.ew an ot the optical asse :
A GRS IR RtEens AR A o Rt pabsoh sl S ofis

afiedrpdrice @rafilet he DUV range | aser runs at hlgh power
( -SOW al,/gd hxhgg teor gsbe E 3{3 arp ndlr%fent ofqpe dlsé/losela sulgag matter the

mrro
above described gas manifolds and baffle assemblies, or other like them, may be

installed near the respective OPuS mirror(s) to continuously remove the warm gas away
from the mirror surface and away from the beam path. The purge gas in preferred
embodiment is N». Only purged mirrors 20D and 20B, for each of the two illustrative
delay paths in the pulse stretcher, in the lower housing 60 are shown, but up to all four
mirrors, in each delay path, can be purged, i.e., the same or similar purging assembly
may also be incorporated into the illustrative upper housing 60’ containing the mirror
20A and 20C for each of the two delay paths in the illustrative pulse stretcher. The

purge gas may be flowed across the reflecting surfaces of the mirror(s) in sufficient

10
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heat up these mirrors and the surrounding gas. This
warm gas noves in the optical beam 15 path and creates

wa200n43ms f orm di st urbance of the refracti ve i pCdPYSIN7/013032

the optical path. As a result, the beam propagating

t hrough this disturbed area suffers pointing change
and i ncreased divergence. As a result, the output beam
can show splitting of its divergence profile.
According to aspects of an enbodi nent of the disclosed
subject matter the 20 above described gas manifolds
and baffle assenblies, or other |like them nay be
install ed near the respective OPuS mrror(s) to

conti nuously renove the warm gas away fromthe mrror
surface and away from the beam path. The purge gas in

0 I r d

ARG SY a7 AR, PBRbye e Plate phafUL OECWHICPIS SOP
mcdﬂmdaqmg @r thermairoin eunfaqen witheut tbwreshwasxf ﬂg ;ﬁ@gaga flow.

' LB, 4.9y Ak f QU 420, 11 F L Or S

EJ;?'\I’I]\‘; iIC asﬁ'atﬁ% {) (tj’ exdm e a’purging g?ﬁemamfogcll %éfﬁ acc:oprﬂlr to aspects
afan &bibydm{myoﬁihe dlsbmsemﬂﬂujmmtteld whixthopurgieg gas mamfold 200 can

I I trat
st ot S PR 3 207 P 2B0utp R I Ler Tk thior
iHohising 66, the Beaml bislirtes hoading120 andlthe upperrtgeeasrarpufieg 60°. The
th flect f f.th
R P8R0 R ob AR e B g G Ip S hbke
Grysteni to/avaidiatisomquion aif ¢het B UVeradiagiot,Heonh eaasedsygam higrpgen/other
. Q... which t t |_at
Sifvoe B8 PSR ke oo BRI S0 SRR G {haffte
FdiEributianl ]hpSIOSatEEh lzgs B\mp])oﬁttmgaﬂﬁlleadmgrﬁmg Ith’egnamfold pipe 208
cts

SRR AR 5800130 o G EBBSS p Hoc¥ing 210 connecs
Icqaclgmglﬁgas;npmnnm lﬁagﬂo;t}ae B8petive Eupplp lphg/ 202) an lalgd ges.

i nes an e o the, [.quer .
toner EIB; HhowsgBers sthesn kR ind o sehs enfe JEH p gorign of a
qmlsetstretchmmrﬁmgag aﬁpefcas(b"f ah@l:tﬂ:loﬂ@neﬁn@ of thé lésclazed sibjéctl matter.

00 W {
RO o BRBLE ot h By G B ER g pon e
trheronMnﬁadmathamm 15 ad the |pﬁﬁ§ﬁg ﬁassdsaarm]mmww,gleo/am kteywn as

| S rce not sho) rou a as
et 41g 34 it SEperaRy p e e B R B r SR 6 A be
E&ﬂbrsgﬁﬁ tisdt g1 youlld alsb Ibg dBﬂQxd tﬁatbvﬁg t(f)Wﬁt‘Gptlhﬂ detayi facl shirror
t h
08 28 a0 kil 4o a6 e Aot Spoial B Y pain mirmor

rteuking I6d ;Allqematiuélty atcdrding h@ a:rpesqs exfhn vmbsdimehyoﬁ thadisclosed

2su’gject matter, t‘lj-ne optlcal delay path mirror position mechanism 15 may be

implemented in either the housing 60 or the housing 60’ and the mirror gas purging
system 160, 170 implements in both of the housings 60, 60’ or only in the opposite one
from the one in which the mirror positioning mechanism 15 is implemented.

It will be understood by those skilled in the art that apparatus and method is
disclosed which may comprise a high power excimer or molecular fluorine gas
discharge laser DUV light source system, e.g., 60W or more for photolithographic
process light sources and 180 watts of more for thin film annealing process light sources

which méy comprise: a pulse stretcher which may comprise: an optical delay line

11
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FIG 11 shows, partly schematically and in partly
expl oded forma portion of a pulse stretcher

waewondiimg to aspects of an enbodi ment of the PCBHUbmOBOI13032

subject matter. 15 In the portion of the pulse
stretcher illustrated by way of exanple in FIG 11

both the mrror position nechanism 15 and the purgi ng
gas assenbly 160, 170 are shown as _being assenbled in
t he upper tower optical delay mirror housing 60'. It
will be understood that this could al so be done in

the |l ower tower optical delay path mrror housing 60
and/or alternatively done only in the | ower tower
optical delay path mrror 20 housing 60. Alternatively
according'to aspects of an enbodi nent of the di scl osed

t he t | _del t
BRSPS iy DS mSPh e R e P SRR )
§0rg®;lg gdseubpiysymgnﬁm‘ecta@bdrgm g rgas aabssgaafacp of tj)e ogtical delay line

t th
BYPE Tt e BB e B A0 e b AL A B oy
tahxengbt}reethmgssrdduwtha ghslmobﬂnf therldser beam m!dsmg&httoegh ar25ptical
t he. ar

515K e 18 S AP TP P o i-aa PeRelrodin of Hadpirdt s &ie tever

af hd:%gdr . gs s jerred td]‘kdlfﬂb' abedruﬂgeeibn f)g the DUV lighe), ac(c):um;lratmg on
SR Sk AR oS3 VTR, S o

Hifrormial %oﬁhimﬁﬁ)i ﬁluf‘zﬂity bfltb;mcﬁl denyalimemiratg; the pm@&& ga.s supply

\ﬂﬁqg‘h 'ﬁﬂ%u lg‘%ﬁﬁ‘f"ﬁg’@ 888 ﬁC ?ﬁq {ggf Oﬁ%ch)?f ‘ﬂfq@ﬁ:ﬁ% optlcal delay line
m&zfslé%l‘ﬁ& ﬂ%ﬁl%@ﬁﬁé QIl 308he mifdory idra puise stetchesdr all in an

o k5l DA S5y e T v

mur@m@@ug@s aa@rremﬁ oF theyaaseQitretdher Gtileat orsbahayor ok pa'r of mirrors

L Tl Gl 5 e B S 5% e

tpbi’@@ gas' ﬁﬂp@ﬂxrkhfpﬁhgﬁtg(g’a& idisfritaftingaad Idaﬁﬁlngbﬂamamsm which may

RS rghy et rog oS Rt §Fine TePhrdie iied) defhy efltinifor, pe
ipuffthd ga¥ supplyaysiem dy dumaprisd: Ppirgengans s(ppls tiné;ecburging gas

reduoe absor{)ﬂ&éF on o{gl Qg{r%ﬁ%ngg %ﬁig@&iﬁéfﬂé%%aa??°ss&efa°e of

\mahl&fs;s&lﬂbe oﬂ'tlikﬁl 0ﬂhy palh ndﬁbay'n::e; beffle mayrdampaiaqha Q@l‘lm‘ansmlttmg
a ural it |ca | mrrors; the n
SREN B SPPIn S ERE agPTe, G BRI g HET G-l Boed Thhe Hay
fpage THe Aafibutidn rhlikﬁfdltli Hfa?kbin)ﬁn@é aapp pﬁﬁé ax?i@i lﬁ}ttdm plate fBrming
urallty na t he rrors

|‘W°H‘aLﬁHa§‘Eelgt \P/Iéetncjﬂg}%d queg]er qrﬁn%ﬂxaf)channels form 1n other ways,

connecting a purging gas inlet plenum to gas manifold gas distribution openings. The

apparatus and method may comprise: a mirror position adjustment mechanism adjusting
the position of an optical delay path mirror to correct for errors in the alignment of the
optical delay path. The mirror position adjustment mechanism may comprise: an
optical delay path mirror mount moveably connected to an optical delay path housing
wall for movement of the optical delay path mirror relative to the optical delay path,
e.g., along the path or transverse to the path. The mirror purge gas distribution system

and the mirror positioning system may be housed in the same housing at either end of

12
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delay paths or all in a housing holding mrrors at
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or pair of mrrors at one end of the pulse stretcher.
The purgi ng gas supply system may conprise: a purging
gas supply line; a purging gas distributing and

di recting nmechani sm which may 15 direct purgi ng gas
across the face of the respective optical delay path
mrror. The purging gas supply system may conprise: a
purgi ng gas supply line; a purging gas distribution
mani fol d and a baffl e arrangenent directing purging
gas across the face of the respective optical del ay
path mirror. The baffle may conprise a |ight

LEBOSIL L0 PO ROCEKRARE N LSSRFSL SR8 G buer owe, o
pcﬁﬂj"l in drieevfdhestwa duch ihOﬂsmgH;l bﬁ]ﬁdr or lmger,(xmc’pmbma:tloas obthese, such as
ate .and a bot attt.ﬁ (g gern uchan tflﬁ'ne uroe oas
ThE RSy TieR Yol Bhate St el pSloweR ki RouihE AR tpe puree &
Odeliy patiaytficror dlﬁtﬂlbgﬁdm S}g:)em jnthe bther, gas purye@s pystemiin éach
a i stri i on._openi,n ar at
S Thah ottoras Pt ands of e AlsF ST And 4 ASstPIBE S only in
F@fef&hﬂlﬁ hegsljlseSstrietifer, bh e ppsitonin® Bysedm ﬁﬂbdmhbti&iilgsdmkiaypurge gas
RN AT i T

aflhtteat ment nechanlsn1nay conprlse an optical del ay

Bl ay o e o HE Y SFRE e it B BBt Blapoodiments

dﬁl tag/ digelbednsubjeot maeérahscwce;ea abd\heircomendedl tocked prgfepatih,
or.tra

al on a h erse
ibagitntt falvana et & Phis e BREHE o fe SiiobRt ot Bpter in

B e o ‘g“md f”?z"‘%a O Taat s BT 00 Gahay, Changes
at either end o .
19 rﬁ?f{]lggatgo{xrcg{x E’ﬁ éx?ade &o é’xe di osgql &SPERY Osfmg?l(gnﬁ'ﬁﬁe e disclosed
t mxamoa(sr)] #Mat WHR be ndd&aftobd and Wcﬁtaﬂ\ﬁy tho@d‘ skilded it thérart. The
one of the two s pusi er | ower r .
e e S5k et i Sobe i MBRVEs Beover it only e disglgped
[ &p@&tgoﬂémbcgﬂllnum of t}ﬁrﬁisdl@s‘ée subj Wagtbﬂbb%dﬁ glsa ROcH tt{iuvalents and
pur ge el a ath mrror distribution s

bSpfORcatis 3t RRinzeCinal Spull bR abparttas tost Skilipe bt s art. 1n
addditiéhste oigts atfl Bodisications hetheWdistosed amd ahmeldaa@ﬁle@ of

ul se

POk S S it n 5 S el e

aimbl&nauécg eF«g-aﬁcamqﬂéﬁhﬁfﬁristﬂrfml pprgiﬂg coudg bekaliried olibin both housings

ﬁé(f ?Jg# gO’ or on 1n one wlllrel? mﬂg bg Ql er t.Ec'e &p%sexe ﬂousmé (%; or the lower
housing 60. In addition, mirror positioning adjustments could be for only two mirrors
in the respective delay path or for all four, and n the former case one mirror mounting
assembly can be adjustably positioned within the upper housing 60’ and one in the
lower housing 60, e.g., eliminating the need for the extension through the mounting
block, such as shown by shaft 90 in FIG. 5.

While the particular aspects of embodiment(s) of the HIGH POWER EXCIMER

LASER WITH A PULSE STRETCHER described and illustrated in this patent
application in the detail required to satisfy 35 U.S.C. §112 is fully capable of attairiing
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It will be understood by those skilled in the art that
t he aspects of enbodinents 10 of the disclosed

waenyacti4dat t er di scl osed above are intended tBCDh®ES2007/013032

preferred enbodinments only and not to limt the

di scl osure of the disclosed subject matter(s) in any
way and particularly not to a specific preferred
enbodi ment al one. Many changes and nodification can
be made to the disclosed aspects of enbodi nents of the
di scl osed invention(s) that will be understood and
appreci ated by those skilled in the art. The 15
appended cl.ainms are intended in scope and neaning to
cover not only the disclosed aspects of enbodi nents
of the disclosed subject matter(s) but al so such

LA s I o e g
tsi aspeahafigresm $)fabowe¢ desngbedyittin o be understood by
38 LT L PAE P e SRl
[eenbiddirment(spoktht disclobed subyatplatemire mnrels uxéxapleryp iltugiratgve and
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usi ng
e‘sﬂbjearmatm rrhe\mopemum prgseﬁtly descnzbddi amd dmmemh aspeyts of

%t {rrcl)ennltsn o9l ?%8&% és otﬁ&%ﬁrﬂr énqg gﬁp:lhfyr%{})r/\?o%%&ﬁﬁgy become

respective
tdbeldus lmbse:sieldaedmehmrt bmed 100 (et tea@inM&h&)Sgecﬁ'matim The

dj I ' | d
AFRPor U SRR HIGRI PG Wat RAIik VARRR RS ABuSE B0
rsélﬂtET(DHERhsascﬂxlyand icompteiyp ligtitet bg om)unhb iappended cleims and

h by..shaf t F ' .
S P A SR Peiny R i e
El@liﬂnkliﬁﬂhtelsg@ﬁﬂrt‘ﬁ:]ﬂ'dﬂ ipﬁ;ititédlrc]lSE rr&'ﬁR[ﬁ6C§lER itdmsan mbatédr;a'?mhg such
ustra n_thi o et ai
iR T oty BE ese B SRyl MRGEDRL gmore.
a«t)lll atmdtmgl anlﬁdﬂﬁ(ﬁx@D@dulM&ﬂéSto%’f/dﬂﬂﬂﬂﬂé’dl&ﬁ@ 08the ahome-described
abov

f I to.h I b
PR o B AR preowallr BlpEtine B B e thogy of
asrdmagyosdtilivianthé aijt aﬁmpeessﬂgsmmrmdtedlltreus by ceﬂ:xence and are intended

PR TTPan ol B Bres st A e 436 i fpescincaol Wivor in
ahboﬁinmid(&brdsélytgh\&mcﬂ Acdniigenl thel Bpemﬁcatmh taed/omcleims in the
I A R T T
tchﬁlrddnﬂy hﬁﬁi&dearﬁrlg)foe stichratetrar It i het inenped af necéssary for a device or
pr%e E dis usgg iz rth gpecapd tl(c:m%s %}g as%% ocfta.% e?rrbodiment to address each
and every problem sought to be solved by the aspects of embodiments disclosed in this
application, for it to be encompassed by the present claims. No element, component, or
method step in the present disclosure is intended to be dedicated to the public regardless
of whether the element, .component, or method step is explicitly recited in the claims.
No claim element in the appended claims is to be construed under the provisions of 35
U.S.C. §112, sixth paragraph, unless the element is expressly recited using the phrase
"means for" or, in the case of a method claim, the element is recited as a "step” instead

of an "act”.

14



10

15

20

25

enbodi nents fully enconpasses ot her enbodi nents which
may now be or may becone obvious to those skilled in

wo b@7asiiabased on the teachings of the SpecifiBel/Usw07/013032

The scope of the present H GH PONER EXClI MER LASER
WTH A PULSE 1o STRETCHER is solely and conpletely
limted by only the appended cl ains and not hing
beyond the recitations of the appended cl ai ns.
Reference to an elenent in such clains in the
singular is not intended to nean nor shall it nmean in
interpreting such claimelenent "one and only one"
unl ess explicitly so stated, but rather "one or nore".
Al'l structural and functional equivalents to any of

~the el enents of. the above- descri bed 15 aspects of an

erTbOd' S&nc{e sodalS: also n se .8(1 o] &r? tHat, 58 ﬁgﬁll 808k the
Ve Sty

to th&se 0 I nary are ’exp
ipaeot gatutes of tlhaelﬁmteml Stytes edﬁm:ieames) hasjdnaclesadrat éﬁasltenhe enabling and
termu

be enconpasse entcarrsAn
RoskRE SRR Bt eah pRitRR Mgk B Py relbobk Loy B8 vo the
gi'p\tﬁﬁcmdma nhepresamt hﬁ;ﬂxc‘a‘pem: arid peahapsnn aortl¢ oases balyrome For
r t application shall. h th ani .
Sipast Saeting Sty <1t R pRPGeasion St SoLArA L DaRTS Angmeking the
rmaanmtérm bplswahomntoeef readdlile testha diventok@hatebothers, Applicant(s) has
necessary for.a deyice,or ,nethod discussed.i.n the
SEERPRne St S S el Brese BRBSAIRR Raniy VEibs e
a‘ﬁwr‘aﬁes ‘QRelr, fmﬁb ‘&uﬂn&espbegieamesmzcg&t omahdeﬁnawewefbswy.g.,
the aspecis of . e nent s, dj.sclo S
DR S e s SRy S gt I Bndgreasads (e
C‘bmdmmgg’b ueingTetdking;® mp&pe.g ”d“mxﬂqngj’et‘dwd'nﬁlﬁlﬁg,”i“meh:’ﬂmng,”
resent djs r.e. t ende t to.t
R R e BEQ ez oo Ao iafele et F Gn abiidn St or
cfomml ionglity of aindree idesudibiigegnyl thedelihitionhlof ag aspetéféaiure/¢lment of
cl ai el ement .in eaeecalms Q..
5 Letie R o U rub o TiBR e e BARE R ey uch Bafiftuive
s,voﬂi for gn:raagds:&nla likel iﬂh&ss td MCﬁbeﬂﬁiﬁpeéﬂeﬂmVMém of any of the one
recite rase ."neans " n the e
58 s Tl G PRy ot epber. Hemerl o HEaf §iFsystem,
icofipo ﬂﬁzhc’;osmﬂ) chlogﬁzieﬁt'l' proléﬁs?dﬂa%@ﬂﬂ{jrﬂ.%ﬂ,%glcullar material, or the like, it
t nder st qod al so
SRy B8 o, Fot BuBaseq SEAMeTReRRR fhF PF IR b TR PR et
SipplicHngs) tods 1ﬁ%tddl;l bficeclaivhearl ﬁ:Sbe pegdded b;ﬂoﬁé ))r mase, or all, of the
g,lﬂjzcl osed .at Qne ena ang
QingLimitige b a PO waY P Gt oipr eﬁ“%‘f/ r 8L BamAle.”
clilaistraappe aﬁh@d’ ‘tby vtz:kyeof ifperiibh oaly"odc.| md/dn&o @ﬂic&ﬁc&fﬁny one or
argg Ie,I graa 8 gmger‘ha | m“g’a% e”, ‘ase tbe cou clebe” and the like. All

such features, elements, steps, materials and the like should be considered to be

described only as a possible aspect of the one or more disclosed embodiments and not
as the sole possible implementation of any one or more aspects/features/elements of any
embodiments and/or the sole possible embodiment of the subject matter of whatl is
claimed, even if, in fulfillment of the requirements of the patent statutes, Applicant(s)
has disclosed only a single enabling example of any such aspect/feature/element of an
embodiment or of any embodiment of the subject matter of what is claimed. Unless

expressly and specifically so stated in the present application or the prosecution of this
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5 purposes of cutting down on patent application

| ength and drafting tine and nmaki ng the present
w@atoeni3iappl i cati on nore readabl e to the i nvenPOr/($3007/013032

and others, Applicant(s) has wused fromtinme to tine

or throughout the present application definitive verbs

(e.g., "is","are", "does", "has", "includes" or the
i ke) and/or other definitive verbs (e.qg.,

"produces," "causes" "sanples," "reads," "signals" or
the |ike) and/or gerunds (e.g., 10 "producing,"”
"using," "taking," "keeping," "making," "determning,"
“measuring,” "calculating" or the like), in defining

an aspect/feature/elenent of, an action of or
functionality of, and/or describing any ot her

defini.tio [featurel nt._ o

RS b BeCh oL BRH S Tl s SHE MrcBltep il cfement ot any
e lzed Emaacyinﬁ:ucdsr aingplamchlav dxsclmedjemboq)imemsmftm subfjeet matter of
li.ke. . SCli be a ect/fe t re nt of
s it ot Bithg, B e Sk 1R e SISk rer of
hﬂfaeisrt;lax'med or aRy\yspeaAfeature/elahaiteeatited Sty styesnch claim, Applicant(s)

b- e nent

W N T
&!lmwsdd b@bodiatint dfthe pulijo sexstend! windtds ﬂamﬁedng thenpresenopatent
Arplicioh oF s proreymigoiden Yl e BRERIGA b3 a0 Fne apd only way to
Gmpidnient tHe subject rakdr (bﬁlwhgt is ichairhedgr zpiyr apes/fedhl(ry/eMyenO thereof,
ex le, " "for
B Dt it S, TR hie i by SRR P uf Fush disclased
dinplementioaraldng wiktCdthecpmsisledmplemientativne of the sabject mﬁtter of what
t.h hrases " be," "¢ be" . "m.ght be.,." ."cqul e"
5 Gl 7 Rash TR ose grop B et e tscle B Sibonent or
g&élﬁﬂisﬂbgecﬂmbddhﬁeﬂti %@pﬁbajitﬂsﬂsﬂeexfmthﬁ,iedp;esﬂyhm bmequivocally

escri bed on Ss spect, 0 e 0
renBa g e hehel 955ending PR E X dsBendshEciBRE i ol lither
idé'tﬂll&lf\%ﬂ/ ?a&p@ﬂ fe@jurflﬂéllyﬁrrﬁ{ie st@jfs, di‘mlielélée of the gubject matter of what is
aspect.s/features/el enpnts.o enbodi
TRORGGR ol BHm oF BB S Bk f Y e ety Hepgfds, shall
\fd&aht_er;ﬁeted h@hﬁﬁdf mﬁeohe Medifation th the pareht cﬂ'em’li(s)oflast Bread enough to
r equi ts,of t t statutes i cant(s as
(g B Barist doteil e et G Benst Bk Rbnyafios and
ah@ehd fiirthat detail elae ﬁﬁtl’the oiilyavay te nipkertithe aspeat/featuye/element

nmhodi.nent of the s ect te f . t i ai .

e ™ By Sicb rpnLHAIESh Y vk br PmithOE6 iedipth BB of any such
Risp&RMidatdrefel dntsit te@ftedin ddyeuaf mﬁd&dt @hiirafto trhzhﬁ/ \&a@ Nifit the
%%8;4 % 145 Pg'Tb‘a/é}L)J?Sc% I{ro}ﬁg{negt ng-& s&xaﬁ tg?roerrk clalm mcludmg by

aﬁ&ﬁﬁbr/aflﬁ@thd:rfﬁl‘tﬁéreﬁﬁﬂtof@ﬁe dapyndeiit slalm &rd tiengaoeit @airh. or
any particul ar disclosed enbodi nrent of the subject
matter of
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what is clainmed, amounts to the one an only way to
i npl ement the subject matter of what is clained or

wanpyrasyetrt/feature/ el ement recited in any suchCT/IUS2007/013032

Applicant(s) 5 does not intend that any description of
any di scl osed aspect/feature/elenent of any disclosed
enbodi nent of the subject matter of what is clained in
the present patent application or the entire

enbodi nent shall be interpreted to be such one and

only way to inplenent the subject matter of what is
claimed or any aspect/feature/elenment thereof, and to
thus limt any claimwhich is broad enough to cover

any such disclosed 10 inpl enentati on al ong with other
possi bl e i npl enentations of the subject matter of what
is clained, to such disclosedapeRect/ feature/ el enent

of such discl osed enbodi ment or such di scl osed

W @LdM:. Applicant(s) specifically, expressly and

n LV I .ntends that any claimthat has
'e%g%a’f’%%t%%%%ﬂl‘{hgg’ dependent claimw th any further

det ai b high power asgiewr bf emlecniat Suerimngas discbarge daset PY/V light
lLike of Lhe sublect matter of what is 15 recited in

9 %%?'rserrl? PR M%r clains fromwhich it di rectly or

i ndi r apulsg stretpherdompsisalgt be interpreted to nean that
the recitati in the parent clainm's) was broad enough
to c&@@?g?%ggl%?'f’ﬁ&mg%t ail in the dependent claim

al ong anjiopticad ieley lineplisoegdsgiurging asseohblyt dvamprisives: f ur t her
detail was not the onl 0 implement the .
aspec £ PHERPR BT P BWESHP %m\(/:\‘ﬁécﬁ% P ﬁ%m&ﬁ? > &HOR° %garcg & { the optical
delay tips mirrand thus be limted to the further detail of
any such 20 aspect/feature/elenent recited in any such
dependent claimto in any way limt the scope of the
[2r Dheleppassypeafidldisal furteetenpuidinggf any such parent

cl ai i n¢l udi ng b i ncorpor.ating.the furt erfd il .
of "t nine A B it 2B R et gt G R mirrors;
2007/ 1H3phutpinP@Eas bifpOPsYsth3 O3 tinGlpAt gz gas\aErdsk Alfdde of each of the
ar.at us ising; a high power excinmer or

@E‘f@%ﬁlog?pﬁ’?%g%ggimﬁgggafsschar ge laser DW light 5
source system conprising: a pulse stretcher
%‘_)Ifﬁé Iapspla;']aqus ota cl?aigp { %&raller goerlngl)(sirllglzne mrror,

the purging gas supply system comprising:

a purging gas supply line;

a purging gas distributing and directing mechanism directing purging gas across

the face of the respective optical delay mirror.

4. The apparatus of claim 2 further comprising:
the purging gas supply system comprising:
a purging gaé suppiy line;
a purging gas distributing and directing mechanism directing purging gas across

the face of the respective optical delay mirror.

5. The apparatus of claim 1 further comprising:
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an optical delay line mrror gas purging assenbly
conprising: a purging gas supply systemdirecting
w@ogitmg4fas across a face of the optical 10 Pel/ag2007/013032
line mrror. 2. The apparatus of claim21 further
conprising: the optical delay line mrror conprising a
plurality of optical delay |line mrrors; the purging
gas supply systemdirecting purging gas across a face
of each of the 15 plurality of optical delay |ine
mrrors. 3. The apparatus of claim1 further
conprising: the purging gas supply system conpri sing:
a purging gas supply line; 20 a purgi ng gas
di stributing and directing nmechani smdirecting purging
gas across the face of the respective optical del ay

mrror The ap aﬁagu f .S r'?lsl"ran further
conpr i1 ?ﬂfgmgtgﬁ% ‘S‘H”@.yﬁg""’b SUPpty system conprising:

25 a ptﬂummggmpelyppiey I|ne a purging gas

distributin recti nismdirectin ing .
gas a@r%%%m ‘glf BUR mﬁﬁggfﬁgg abeg ear@ﬁg?%%'ﬁ dg‘ tggg plrging
1¥hd Ac?bss the fabbof tHefraspattinge dptical dulap path midrbrer

conprising: 17 WD 2007/ 143145 PCT/ US2007/ 013032 the
pur gi ng gas supply system conprising: a purging gas

SUTRE ¥ppardtes oficliit! P fitheg eempliistag:i buti on manifold and a
baf f| e arrangenent |rect|n ing gas across the

face &FePYE! &fﬁé‘?ﬂﬂ*@'sbe&f’%ﬂ? lg$ay path mirror. 5 6.

The awghggwiuppl)amez further conprising: the

Cuuppl 3 feas 2o ppiien ERRETRDD Bt PlenPinRHR P nyreine

paé hdrossahé farg @t resheteed optigaldel g pegh mirror.

7. The apparatus of claim 3 further comprising:
the purging gas supply system comprising:
a purging gas supply line;
a purging gas distribution manifold and a baffle arrangement directing purging

gas across the face of the respective optical delay path mirror.

8. The apparatus of claim 4 further comprising:
the purging gas supply system comprising:
a purging gas supply line;
a purging gas distribution manifold and a baffle arrangement directing purging

gas across the face of the respective optical delay path mirror.
9. The apparatus of claim 5 further comprising:
the baffle comprising a light transmitting opening exposing a respective optical

delay path mirror to a light beam in the delay path.

10. The apparatus of claim 6 further comprising:
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w@eowpnidEkhg: the purgi ng gas supply system coP@r/iStongo13032
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a purging gas supply line; 15 a purging gas

di stribution manifold and a baffle arrangenent

directing purging gas across the face of the .
respective optical delay path mrror. 8. The apparatus
of claim4 further conprising: the purging gas supply
system conprising: 20 a purging gas supply line; a
purging gas distribution manifold and a baffle
arrangenent directing purging gas across the face of
the respective optical delay path mrror. 9. The
apparatus of claim5 further conprising: 25 the baffle

o ) B8 B A P AR ety i
i deldylpathdaireos tpatight Bém iRtke dglpppathus of cl ai m 6

further conprising: 18 WO 2007/143145
PCT/ US2007/ 013032 the baffle conprising a |light

t rlaMherafiparavgs aﬂm&aihn’gﬁmmosémg*ising espective opti cal

451 2 ey i ARG bR Ao

bdel dyl patlcminporits alighabeany it the delag patht | ng openi ng

exposi ng a respective optical delay path mrror to a
light beamin the delay path. 12. The apparatus of
cl2aThe apﬁawtﬁh@ﬁ‘cmﬁmﬁirﬂiengompdﬁﬁngxaf fle conprisi ng a

l'ight mtting open a_respecti

opt 1 e Btle aar R pR B By i R e Rr R EBeuTR | roRssve optical
dillB)papttinitrorks a 1iEhebexppiar the delagpathl ai m 5 furt her
conprising: the distribution manifold conprising: a

top plate and a bottomplate form ng internal channels
V\tBerrhj:aﬁ;ﬁeﬁui@lgﬂmhes furftfer compsihg:ng a purgi ng gas

i nl et gau |foIdI%as di stribution
openi I‘FS istr1 utlon am old compnsing:

a top plate and a bottom plate forming internal channels when joined together

connecting a purging gas inlet plenum to gas manifold gas distribution openings.

14. The apparatus of claim 6 further comprising:
the distribution manifold comprising:
a top plate and a bottom plate forming internal channels when joined together

connecting a purging gas inlet plenum to gas manifold gas distribution openings.

15. The apparatus of claim 7 further comprising:
the distribution manifold comprising:
a top plate and a bottom plate forming internal channels when joined together

connecting a purging gas inlet plenum to gas manifold gas distribution openings.

16. The apparatus of claim 8 further comprising:

the distribution manifold comprising:
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14. The apparatus of claim6 further conprising: the
distribution manifold conprising: a top plate and a

whoedwamipt at e form ng i nternal channel s when jBCTE82007/013032

together 20 connecting a purging gas inlet plenumto
gas manifold gas distribution openings. 15. The
apparatus of claim7 further conprising: the

di stribution manifold conprising: a top plate and a
bottom plate form ng i nternal channel s when j oi ned
together 25 connecting a purging gas inlet plenumto
gas mani fold gas distribution openings. 16. The
apparatus of claim8 further conprising: the

di stribution manifold conprising: 19 WO 2007/ 143145

PCT/ US2007/ 013032 a top plate and a bottom pl ate

form A% ﬂglta?erzﬂﬂla %%Hgﬁ ﬂ Jl LRGPcHR888 ulﬁén dltggether
connecti'ng a purging gas in ete enumto gas rah

gersediing 2 pbglinggasoplenplogsn to 433, méﬁhé)lvé padistributioyf on?halgm

9 further conprising: 5 a mrror position adjustnent
mechani sm adj usting the position of an optical delay
pat Thendppacatust af ctadmréefitthérogoneprisorgs in the al i gnrrent of
H]re tg tfﬁlgrgolﬁ,sgsséc? nacP gstatrrx]lrehntrlr?%crh-m%rsn? ast1 ggﬁ upo sm%naof Th ogtical
delap pathamirsdjtal sdsrremg fdrrwopxjmthe dlgnniena of thptoptleul dellay: path.
delay path mrror to correct for errors in the

al i gnnent of the optical delay path. 19. The apparatus
d8. Thesappatatusf afcldimar 1 Octortperi compgising: m rror position

28{ :Jggrrr?inr}é)eggs% anlcﬁ tr%ghtur%%hggns% élﬁ)stg‘%l t(t)lkeoﬂehrs?g)rngol}an optical
dhlay @hmgnrmmto ocﬁrretch éoreprialthelaigyngna vfithe dHtiGH) deldj path.
apparatus of claim 12 further conprising: a mrror

posi tion adjustnment mechani sm adjusting the position

as. 'ﬁheztmia.’raﬂ:u‘slofcttkiinam foethér cvmprisingt 0 correct for errors
o SR PP RekEr PR Bl syl on B
delay ppathrmathrus bmdt fcrrmcdmasnmstm aiwgnmm ngthb loptigad slelay path.

~of an optical

20. The apparatus of claim 12 further comprising:
a mirror position adjustment mechanism adjusting the position of an optical

delay path mirror to correct for errors in the alignment of the optical delay path.
21. The apparatus of claim 13 further comprising:

a mirror position adjustment mechanism adjusting the position of an optical
delay path mirror to correct for errors in the alignment of the optical delay path.
22. The apparatus of claim 14 further comprising:

a mirror position adjustment mechanism adjusting the position of an optical

delay path mirror to correct for errors in the alignment of the optical delay path.

23. The apparatus of claim 15 further comprising:
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delay path mrror to correct for errors in the
al ignnent of the optical delay path. 22. The apparat us

w@boochaiing 14 further conprising: 25 a mrror pRSI/USINT/013032

adj ust rent mechani sm adj usting the position of an
optical delay path mrror to correct for errors in
the alignnment of the optical delay path. 23. The
apparatus of claim15 further conprising: 20 WD

2007/ 143145 PCT/ US2007/ 013032 a mirror position

adj ust rent nmechani sm adj usting the position of an
optical delay path mrror to correct for errors in the
alignnent of the optical delay path. 24. The
apparatus of claim 16 further conprising: 5 a mrror
position adj ust rrent mechani sm adj usti ng the posi tion
of an optical at fahQr 1 Oorr.ect

"n ¢ haiiof Apab abeREnCpoten i AdofiRg Ui posiidln g pfical
aleag pathLiairtdr t6 badrent for drrord inghe aligmoens bfwhe optieal wielay path.
posi tion adj ustment mechani sm conprising: 10 an

optical delay path mrror nount noveably connected to
24, Wﬁp}ﬁiatdﬁéﬂiﬂmﬂﬂldﬁfurthﬁtﬁimmisiﬂgﬁl for novenent of

h
2 AN Ll A R S

aiehyyrpath mdrorld comnect forr erruirs ipnabe slignmentl plithe lmptlta] delay path.
mechani sm conpri sing: an optical delay path mrror
nmount noveably connected to an optical delay path
IsuUThaigppasdtis dflaimplEfmethtr aimgrisingopt i cal del ay path
mrror, relative.to t ath. 20 27. The

h [ del
appar Fhemirggr QﬂsﬁPH]af@gF(ﬁ)%‘ Iﬁge?hac%%b ?‘%{IEP ll{risdl.lg:t he mrror
posi t iaaropéicildelaygrath miredranowsmooeghly sd:rmgctedno apoptixal delay path

bR o b B FRLER SAOHR e o et e

gath.cal delay path mirror relative to the optl cal
deI ay path. 25 28. The apparatus of claim 20 further
conpri si ng:
26. The apparatus of claim 18 further comprising:

the mirror position adjustment mechanism comprising:
an optical delay path mirror mount moveably connected to an optical delay path
housing wall for movement of the optical delay path mirror relative to the optical delay

path.

27. The apparatus of claim 19 further comprising:

the mirror position adjustment mechanism comprising:

an optical delay path mirror mount moveably connected to an optical delay path
housing wall for movement of the optical delay path mirror relative to the optical delay

path.

28. The apparatus of claim 20 further comprising:

the mirror position adjustment mechanism comprising:
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the mrror position adjustnent nechani sm conpri sing:
21 WD 2007/ 143145 PCT/ US2007/013032 an optical del ay

w@aioh/1mdinF or nount noveably connected to an opPCT/EE2007/013032

del ay path housing wall for novenent of the optica
delay path mrror relative to the optical delay path.
5 29. The apparatus of claim 21 further conprising:
the mirror position adjustnent nechani sm conpri sing:
an optical delay path mrror nmount noveably connected
to an optical delay path housing wall for novenent of
the optical delay path mrror relative to the optica
delay path. 10 30. The apparatus of claim 22 further
conprising: the mrror position adjustnent nechani sm
conprising: an optical delay path mrror nount
novea t.Q. [ 0,
el | EBPrHETJBEK Fu) et ok ey B3ndiElel o Pl Afdctay path
hebsing welltfor mivesnugutt o€ thie oppeicalydelayPpapambrror3élatiehto the optical delay
a%maratus of claim23 further conprising: the mrror
ﬁ Sition adjustnent nmechani sm conprising: an opti cal
del ay path mrror nount noveably connected to an

ticcal dela t.h ousi ng. wal | for novenent of
2R Fearein IR 2 B Ra R ve (ot he opt i ca
del ay thgmirfor paRition ladjuaimpmt ateaBandém comprisidg: f ur t her
compr (BioRgce! 38 ex peblIR et o VB g U LAl ey path
nousay il donmecdnsht botheropapilidetdy pdel myrrqratiativdioube optical delay
mahJ for novenent of the optical delay path mrror
P8f"ative to the optical delay path. 22

30. The apparatus of claim 22 further comprising:
the mirror position adjustment mechanism comprising:
an optical delay path mirror mount moveably connected to an optical delay path

housing wall for movement of the optical delay path mirror relative to the optical delay
path.

31. The apparatus of claim 23 further comprising:

the mirror position adjustment mechanism comprising:

an optical delay path mirror mount moveably connected to an optical delay path
housing wall for movement of the optical delay path mirror relative to the optical delay

path.

32. The apparatus of claim 24 further comprising:

the mirror position adjustment mechanism comprising:

an optical delay path mirror mount moveably connected to an optical delay path
housing wall for movement of the optical delay path mirror relative to the optical delay
path.
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