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WO 2007/ 145792 PCT/ US2007/ 012393 1 Chanber for a High
Energy Excinmer Laser Source Thomas D. Steiger 5

waRdo7i1gd™N. Partl o FIELD OF THE | NVENTI ON TheP@r/esmnt/012393

invention clains priority to United States Patent
Application No. 10 11/447,502, filed on June 5, 2006.
The present invention relates to pul sed, gas

di scharge | asers. The present invention is

particul arly, but not exclusively useful as a chamnber
for a high pul se energy Exciner gas discharge |aser.
BACKGROUND OF THE | NVENTI ON 15 A typical gas discharge
| aser may enploy a pair of spaced apart, el ongated

di scharge electrodes to initiate lasing in a gaseous

terial. | , j t Wo- Di
Chanber hoUSPREBPE BB EBREnerEY EEFR b MU cous
gain nmedia and the discharge region. In addition to

containing the gain nedraemhl®. Stéiged Ng typically acts

as a nechani cal support wWikasa¢. Bt r odes, and in
sone cases, 20 an insulator which electrically

separates at |east one of the electrodes fromthe

housi ng (which is tpIGHOYTHIPRVENTIORUS, the

housing is required to be relatively stiff and rigid.

For t Hdeqaessnivinventionelaims priexitrto WitesdhStates Patsing Application No.
a | aty | it ' L.S: '

TR0 IEELALNELY S 1B SREAR o gTEIR Gablka. s

dischpigadasess r #hs psesent inentiovsis|partorulady, biut vanexxiussely useful as

a8 et By e Rl AR ©T o

insul ator may also be subjected to stresses from

by electrical tPAURGROGNROTTBRARENAY Sccur T

hi gh pOWRSicalSeai ddhatiSREE! M8y leB RSP a Padt! oS§¥Bed ¥PRE clongated
of |lasers, e.g. pulsed exciner |asers, pulse energy

chigshpre dertiodes da duifialsy lasingr i@a3 igasrorR angreals yfe 0B¢ 2frpBgement,
GARf M, Q@b[big&dé}%xnbg?ilﬁugﬁgsi§ léfrﬁJ'IO)ie'a that envelops the gaseous gain
media and the discharge region. In addition to containing the gain media, the
housing typically acts as a mechanical support for the electrodes, and in some cases,
an insulator which electrically separates at least one of the electrodes from the
housing (which is typically grounded). Thus, the housing is required to be relatively
stiff and rigid. For the case where the insulator, which is typically made of a
relatively brittle ceramic, is mechanically coupled to the housing, deformation of the
housing can place stresses on the insulator which can cause the insulator to flex, and
in severe cases, crack. In addition to stresses from the housing, the insulator may
also be subjected to stresses from thermal loading as well as thermal gradients
produced by electrical tracking, a phenomenon known to occur in high power
excimer discharge lasers.

For some types of lasers, e.g. pulsed excimer lasers, pulse energy can be
increased by increasing the pressure of the gaseous gain media. This pressure, in
turn, places additional stresses on the chamber housing which act to deform the
housing. Moreover, the wall of the housing is typically formed with one or more

through-holes to allow electrical conductors to pass to one of the electrodes. These
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turn, places additional stresses on the chanber
housi ng which act to deformthe housing. Moreover,

w0 b@7mad7p2 of the housing is typically formed wehuswer/012393

or nore through-holes to alow electrical conductors

to pass to one of the el ectrodes. These WO 2007/ 145792

PCT/ US2007/ 012393 2 hol es can create a weakened

regi on of the housing near the insulator which is
particularly vulnerable to deformation. One way to

provide a stiffer housing would be to nmake it out of

a stronger material, e.g., steel, however this may

result in an undesirable increase in weight and cost.

holakt dfant heaabmmezd@tied degiahi afnthei housingl nedpfilei rankagor which is

BB B SNFTOP R Ao TSO PN K Rt § SEaSusiog would

ok t@&nﬁf&)ﬁdmmfta Sttorigde mala@dl] £.81) sterl, HAGBRE thiemay g&alt in an
10 di.scharge | aser { conprise a chanber housing

adesitble ipgrepse inqweight nd£pft-ng an i nside surface

sur r ougelnge abs&@mide\t&idmn Meld 2R pPHE s §I8is818kE &Bamber for a
The wall may also be fornmed with an orifice. For this
Adgleenergy prcimienlaser sOWEe. al so conprise at | east one

el ectrical conductor extending through the orifice for
passing electric current into the chanber vol une and

a rrerrber di spose&WDﬁTﬁmmeH 15 the

wal | ventin as w through the orjfi
ol ow 2 2 R Een! gt 4R eanoRtbl LR, ilGud. d fadfer for a gas
\didcharze 1ddee ndwﬂ%ﬁinseﬂ&ylahﬂkf heusing hapihigsewall, the wall havmg an

pressuri.zed artment dis sed ace t the.orific

Hag Sirice S ond 4 e RS Pkt ORtbids i fagh THe Wall may
tde Belfsntta \Sithfaﬁc‘cﬁ-lfﬂfe tihe Wil dspb&, HRAHahHROWAYJaled comprise at
the wall near the _orifice due to chanber pressure. 20

|1gass rRnee AlgeTicAk rPRduetoT eXGRGIPEVIBFRESnthTeRtilse foF passing electric

CRERAt &0 theb@afBef volunPd e ane?rﬂfc'r ipBsdibetives e conductor and
enbodi ment a canpressible seal may be di sposed

Hhe weadlnfor peeveatingiges esuthaeush tedrifivs thqllowng chamber prgssure to
%J’ﬁfaﬁr‘tgﬁﬂa@ tﬁplﬁmﬁé at'h%nchemtd';@ A Sfﬁ#%érz&gnpnse a pressurized

conpar t nent may contaln nitrogen. gas
appipactent dispostdadjacent the orifice for maintaining a pressure on at least a

portion of the outside surface of the wall to reduce bowing of the wall near the
orifice due to chamber pressure.

In one embodiment the flow prevention member may comprise a ceramic
insulator and in a particular embodiment a compressible seal may be disposed
between the ceramic insulator and the housing wall. In a particular implementation,
the pressurized compartment may contain nitrogen' gas. In one application of this
aspect, the gas discharge laser is an excimer iaser, the conductor is in electrical
commumnication with a discharge electrode, the gas pressure inside said chamber
volume exceeds 500 kPa and the pressure inside the compartment exceeds 500 kPa .

In another aspect of an embodiment, a chamber for a gas discharge laser may
comprise a chamber housing having a wall, the wall surrounding a pressurizable
chamber volume and a pair of spaced apart discharge electrodes that are disposed in
the chamber volume. For this aspect, the chamber may further include a ceramic

insulator that is disposed in the volume and is coupled to a portion of the housing
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aspect, the gas discharge laser is an exciner |aser,
the conductor is in electrical 25 comunication with a

waleacha7ge el ectrode, the gas pressure inside BEI/US2007/012393

chanmber vol une exceeds 500 kPa and the pressure

i nside the conpartnent exceeds 500 kPa. | n another

aspect of an enbodi nent, a chanber for a gas discharge

| aser may conprise a chanber housing having a wall,

the wall surrounding a pressurizable chanber vol une

and a pair of spaced apart discharge el ectrodes that

are disposed in 30 the chanber volune. For this

aspect, the chanber may further include a ceramc

it kettier tWadh 4 snedhs fos edduaing lepresswreraliffexgntisl across the wall
| ed t rtion of he h sing WO 2007/ 145792

IBB%F ﬁg‘fc(?f%g‘é‘?’a%?n\ﬁgl Her with a means for

reducimnthn? dMiRMEst @k Al ﬁ@l&ioﬂ|m@666$&nidﬁ€wﬂﬂ|ah orifice and in a

portlontoreduce def ormat i on of _the insul, tor .
piarerbadimeniihe Well PPFPHERY RS S 'éﬁ?ﬂ of orifices
Qhite HeCcrRtber @uﬁherﬂﬁﬁﬁﬁr% b phiARE FEAkCchREl &ﬁld'uctors w1th each

portion may be formed V\Athaplurallty of orifices

wonduatereextrding thrpugh Rapsnestyt pufier;toapass ehestriq gurgnt through the
%kﬁ? td bhidbr GRNEREEH e°' el BeL2%he %%‘&%!&t Ria ?'@&t FRHAHEA between

roug a respectlv ice to pass el ectfic current
tomeaxfghe eleetrodwal dndtthe (mél prittiphe Fai 8d$ asnget, dheradpeigggneans may

O35 P PSR RS P o

rsagplyl fig premzmgy theC coppart@ent. cdwaunenpmnclddr omplemeentation, the

wal | to.es abl|sha. 0 t ment .a a

b o e Breaga SRS A 530 cE R e Ao Wats 15 od 83kt the cover to
Refrloive Bkéie bulllupR MiaédrApartthé@. cover may be forned

with an exit orifice to allow gas to flowthrou h the

cover Ioan pdditioraloaret BLiR EMPOAHMEHe 2 BRPAT e f°d“FWg a laser

Hrapfighdy @BApride Rﬁ@tstéﬁs 8 oRatg B NEhantbFBAdIRfhef Bhving a wall

pr oduci ng a [aser beam may conprise the st eps._.of

prssougfing aa:mﬁamw urss Sispgsing ¢insy of spegad apey discharge electrodes
r

SO RS, oy G A Aeech RANBRG: S0 BR Totine and coupling

vibk umeylatoogpta qmrtngl af tbehansiogi wellil pressurizing Hee ¢hamgber with a

ﬁ%a%eg@sggallrll i dia; '&Stabﬁsiﬁﬁzé‘a 5 t%ée @ﬁ%?él)’%lﬁp%cr?%] tgg lectrodes to create

r essuri
a discharge in the gain media and reducing a pressure differential across the wall

portion to reduce deformation of the insulator.

In one implementation of the method, the voltage differential may be
established via a conductor which passes through the wall portion. The pressure
differential reducing step may include the sub-steps of: mounting a cover on the wall
portion to establish a compartment and pressurizing the compartment. In a
particular implementation, the wall portion may be formed with a plurality of
orifices and a plurality of electrical conductors may be provided with each conductor
extending through a respective orifice to pass electric current through the wall
portioﬁ to one of the discharge electrodes. The gaseous gain media may be an

excimer gas and the pressure differential may be reduced below 50 kPa.
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gaseous gain nedi a; establishing a voltage
differential across the electrodes to create a

wale@chay7ge in the gain nedia and reduci ng a prRPCGEFURM07/012393

differential across the wal4 20 portion to reduce
deformation of the insulator. In one inplenmentation of
the nmethod, the voltage differential may be
established via a conductor which passes through the
wal | portion. The pressure differential reducing step
may i nclude the sub-steps of. nmounting a cover on the
wall portion to establish a conpartnent and
pressurizing the conpartnment. In a 25 particul ar

i mpl enent at i BRIEMBDESCRIPBIONOF HHETRANTRGSW t h a
plurald.ty.of, orifices.and a plurality.of electri

conduﬁl%‘rg stg 55‘?‘85?8‘2?d°‘i&8$ﬁ“§88ﬁ‘ %be%'dl??t%lgas d‘%&lharge laser
e,lhhmbekiﬁageﬂﬁmwvgfseao aeﬁgemaih,ve orifice to pass

el ectrj.c current throu t he wal | artion tq one of

Che. i HBHA Fy IRt sagpectie Vi oG PRl a AORGRRP T one-half
RE 8k clRXEbIEho apdilfu3Bater 82 bletiribal feé®Mrbagh Bdments and
be reduced bel ow kPa. 30 WD 2007/145792 ‘

poplaepwbichpessdzoush @ifiess fomsdingire chamarerhqusinrARINGS
chanbaehaul By TBREP BERes PR lpelly WiCembodiment of &
il gty bl o st uh o pose 1,

Fig. 3 is an exploded, perspective view illustrating

an enpETAELEDDES CRIFEEION IOE PREFPRREER EMBODIMENTS
one-piece cover; and Fig, 4 i.s a

expl gded,
per s peReFyRg Rl P die; Luoron P len BBl e fhaber for a pulsed

RL&S SHich28G RANBALIEE MHsed) 3K ID0EF ékdityer Ris&C 8n OQ(Q excimer laser, an
DETAl LED DESCRI PTI ON OF PREFERRED ENMBODI WENTS

R&rTe preimgr laser Pamglequardlyorine lages aregthewer and geperally designated
0] § CPRE IRt LKy plQlly andiHES&EH two-part chamber housing 12 that may be

made of a conductive, corrosion resistant material, e.g. nickel-plated aluminum, and

is generally rectangular in construction with closed ends. With this structure, the
housing 12 may surround a volume 14 which holds a laserable gas medium (see also
Fig. 2).

The chamber 10 may also include an electrical discharge system having two
elongated spaced apart electrodes 16, 18, one of which may be designated a cathode
and the other an anode. With this arrangement, a gas discharge region 20 is
established in the space between electrodes 16, 18 and includes the laser’s beam axis
22 which extends substantially normal to the page for the chamber 10 shown in Fig.
1. Electrodes 16, 18 may be elongated, for example, to a length of about 40-80cm
and aligned in a direction generally parallel to the axis 22. Thus, the gas discfxarge
region 20 for the chamber 10 shown is an elongated volume having a length
approximating the length of the electrodes 16, 18 (i.e. 40-80cm) and a somewhat
rectangular cross section, which may be, for example, 3mm wide by about 20mm in

the direction of electrode spacing for an XeF excimer laser. For the éhamber 10, a
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| aser, such as a KrF exciner |aser, an XeF exci ner
| aser, an XeCl excinmer |aser, an 15 ArF exci mer | aser

woeoomokseul ar fluorine | aser are shown and genrCHIUE3007/012393

designated 10. The chanbers 10 typically includes a

two- part chanber housing 12 that may be nade of a
conductive, corrosion resistant material, e.g.

ni ckel -plated alumi num and is generally rectangul ar

in construction with closed ends. Wth this structure,

the housing 12 may surround a vol une 14 which holds a

| aserabl e gas nmedi um (see also 20 Fig. 2). The

chanber 10 may al so include an el ectrical discharge
gysbesidseninadial whichahay ijrdwelt Ky o0&, Xedllt A, &at ¢todedisposed in

6, 18 f which b i t ed th d
s 20 8 o PR AR LR or e
gy?&harcgﬂ?utq:@hmna%ﬁ iBcreasdsabith glegfedsird 5fths pas@us gain media.

et ween

ectrodes .16, 18 and .includes,the | aser's
beam a3 BT ShowR in gy | eslaaricalroningt PaMSr ABF rigctrpge 16 and

' EBQSiHQQQ ik YredeRBdORAHRGTatd02 6 ABT¢h fnﬁ?' Fiedmadelfrom a dielectric, e.g.

| ectrodes 16, 18 rmay be el ongated, for exanple, to a ]
ceTRgtin Tertcrtloae HBhaDewy Awaing | Bnere implgmgntatier, gectrode 18 is
gxl?zig)?{]amehyat RAEGtas I'Z%Qrfegg@P hfal2¢.g. HHRd JointBRSnd aerl]ectrode 16

arge region r e chanber 10 shown is .
cho hg hiasad velhtivectorthe refgrence patgntial tappitiete averl¢eigjc disgharge in the

I . the. tr 1, j.. 65 - .
Skl | 281 RS0 M bkl oG HEN0RY srmes
fpossiblearfigel aBoshows thdh yheativube2 Admayninciutde adpreemiiation system
f el ectrqade spaci.ng for an _XeF exci nme aser.,., F t he .
Trfisf Peo%, GRS 85 P S ba il sl Ras a3 al o hauctive
ghErg0s | aser nedia, which may include KrF, XeF, XeCl,

ArF, F2, etc, is, digposed i the regi.on 20 and )
mai nt drsdTeiEreRcing; Figs) d Wgs’s o RWPIRR, ATS RIS Jg Shown to

fiRbsttREBR paS¥utleWTRlechiktal bhrront! t_ﬁfbu%ﬁ%cgﬁoﬁsﬂ?% ER&Lhe Mddikode 16.
the pressure of the g:lsepus 26_“ n medi a. As further

SHolesti seerwiin Fig, 2.efhechousing 12 dnfereedowithiee plurplaty of orifices (i.e.

I 6;..a. ing ' r . -
hREpA R R e TR Do PO SHERPE: iy Bfgen toush
dwlesniscshomtrerit ¢ fo be ppphgcigted hattpord thenn@fteannanthas few as one

RBTPER LI ool 3 1/ RLBLELA o o o
anse difesny aydindfical projections, with each projection extending through a
respective orifice formed in the housing 12. Fig. 2 illustrateé that a cylindrical cover
32, made from a dielectric, e.g. ceramic material, e.g. high purity alumina, is
disposed over each insulator projection on the outside of the housing 12 and a
conductive feed-through element 34 is passed through an opening in each projection.
Thus, each feed-through element 34 passes through the wall of the housing and
contacts the electrode 16. With this arrangement, a single conductor such as the
plate 36 shown in Fig. 3 can be brought into electrical contact with each feed-
through element 34 to pass a relatively uniformly distributed current to the electrode
16. The plate 36, in turn, is electrically connected to a high-voltage power source
(not shown).

As best seen in Fig. 1, a seal 38 is provided between the insulator 24 and

housing 12 and a seal 40 is disposed between the electrode 16 and the insulator 24.
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can be biased relative to the reference potential to
initiate an electric discharge in the gas discharge

wo e@roms72D. It is to be appreciated that otherP@i/asiong012393

schenes are 10 possible. Fig. 1 also shows that the

chanber 10 may include a preionization system having

a hollow, dielectric tube 26, preionization electrode

28 and a conductive shim 30. Cross-referencing Figs.

1 and 2, an exenplary arrangenent is shown to

illustrate the passage of electrical current through

the housing 12 to the electrode 16. 15 As best seen

in Fig. 2, the housing 12 is formed with a plurality
Skalsr38f #@esay be eomptessiblypisehis) hsv)ing iarC t:tdss—se@tm and may be made

fi.fteen. hou 12 mn i f eR ough-:. 1

b ot el RGO okpPiatig bt B Bpouf? B i e or
fnﬁfdag&fdla’lﬁﬁﬂ Gith e zﬁ?verdlescrﬂabfi ﬁH@mgm'l'ﬁgﬂfﬁyenb @asmd laser media
The 1 nsu s for an g er,,
Hipeevanid Fa Acabine SOP the qitcoarEeTPeionat LevEr erpriipen formed
R Ph& GbhGH %emt e G SHARDE Bradsiti@ ey Pe Qﬁhiﬁ&lll%d fol @@ discharge

formed in the hou3|ng 12. Fig. 2 illustrates that a
é%FPﬂ@Pccal cover 32, nmade. froma dielectric, e.g.

cer am g, MG RLdikes tfatlda B{é‘sﬂﬂxzﬂﬂ rc'ofréaﬂﬂéﬂi R3:mdySbe established on a

dlsposeg over. each 1 ns tor projéction on the outside
qiortnd»reomh@snwgdq sucfans of the wratluefithe dohising 12t gedpre bowing of the

o%rsrpntwg’lf'( 38&%9 %% O&é?@l‘ﬂ‘?ﬁﬁlog %ﬁ]@qn&ﬁn@?%%) due to chamber

proj cE t6ed rou el'eme
t;inessug:h Fdileﬂm&lrﬂbciﬂimbhleﬂmusmn@ngalﬁaﬁEssenﬂﬂﬁmdudlhg a one—plece

| ect d 16 t hi
SN TR e -
ke Wit of ﬂiemcﬁisﬁfgt IZ.Cals shonina e vavieh 4danhy foeefﬁrmed with sealable

oYL It SPRANEIRE® 61 B biaweh Yas eayee 43 e gy curnt

?ﬁ‘éoml A high' Voltdg® SIv&t SuppR) (bt Csﬁa&}ﬁytt@%et gla@e 36. To construct the
gh- voltag2 power source éyot shown) best

sc@mparmixqm the ogeguege @ger prraa\hecfeérem Wese opged, mechanically
2 d
JSRAEh e om0, alHl pkd 70 ey e g onaca,

206 Han# B9 FapaRdJSRO0T bt 189singel 25e Al wiaaly, 4ige angrpisee cover 44
g@%g?i&g &t 2 ﬁ?ellgctﬁg %lzit&gal %1181 s ?1?@1' ﬁﬁ‘f{y‘ ﬁﬂmﬁ&da’tn?ﬁﬁckness of
about 1” or 30% glass filled Ultem at a thickness of about 1 — 1.5”. The mounting
frame 46 may be made of aluminum, e.g. 6061 T6, or a combination of brass and
aluminum.

Continuing with Fig. 3, a gas supply 50 may be provided for pressurizing the
compartment 42. For example, the compartment may be pressurized with nitrogen
gas, inert gases such as helium, argon, etc. or combinations thereof. By way of
example, and not limitation, the gas discharge laser may be an excimer laser having
a gaseous laser media containing XeF at a pressure in the range of 400-600 kPa and
electrode voltage of 30 — 50kV to éenerate pulses at a pulse energy of 200mJ and
pulse repetition rate of 6kHz, and the compartment 42 may contain nitrogen gas at a
pressure greater than 500 kPa. In some cases, a pressure differential less than about

50 kPa may be implemented. Moreover, the pressure in the compartment may
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of a tin-coated material allow ng for exposure of the
seal to fluorine gas with little or no degradation.

wQO\2do/143182 above- descri bed seal i ng arrangenent , PQHESH0%012393

| aser nmedia is prevented from |l eaking fromthe

di scharge region 20 through the orifices formed 5 in

the housing 12. Thus, a chanber pressure nay be

mai ntai ned in the discharge region 20. Fig. 3

illustrates that a pressurized conpartnent 42 may be
established on a portion of the outside surface of

the wall of the housing 12 to reduce bowi ng of the

housing wall (and in sonme cases deformation of the

exeel aho ch@derduessue atdahiremay de peestwedece daftecting of the wall of

shown gnbly including a
&?@Q&S@@e 2%%?/‘313 SE{QF gel‘?g’%el'aﬁ S)%?rame 46 may be used
L 0 esu@éh;s\kn iIhElgC elariccg %mamwaay\nbe Wormétﬁw%i\ﬂil dn efit bﬁﬁce 52 to
using 1 As t he cover 44 . ma or.me it
%Was%% to ¢ fgw ué*rp%& the 5averotoy cPBHRYS g‘ﬁg’ SERRIY gﬁs\ﬂp%% to the
£ oI ?Hﬂﬁxehﬁ %I&Wa%ly%e RRf oF Ak YnHd HBVideli fbﬁnﬂiggﬁbassageway

age power supp %not shown) to the plate
Eentsthoua in e housing3r Far arample, ﬂw&heﬂﬁp%@eayc@@mde a check

vﬂ]vga¥eJg?c'd‘o‘;ﬁs’&r‘i‘ﬁ’@‘éj’coﬁtrg%t vEoRded, MEEhRDI \EAX?WAI C% “ﬂowm% pressure”

fastene ram ng nount 46
frzayt terartd te regno‘tﬁihd bdgldumeﬁcbmmueoa Ithqpoﬁmm ,42et C.

to th Si h . cover. 4 ,
may b lﬁag 1118%: T8 e rlr%t}ldr(rla‘%er?’ﬁ ﬁ}egﬁﬁ-gz%ﬁi ampa‘}—mem 42
pﬂnclt yna®! benestabHshed dsrh |aqlarmaeﬁ offthe adnmxdie :kthfme aﬂ%e wall of the
%ﬁass filled, U m. at i ckness

B dnt Ao56 tEune OB e ey e Wb lenBn 3o 7o fognation of

RS hsikfator@4) @ue Ay bharabérgiteurd) I B&Stha RehbodirteAtHown in Fig. 4, an
Cont i nU| ng wwth Fig.. 3, a gas supply 50 may

gtz dnglading raetg\@ul?lpgq RV W@vmg(ﬂ%gp?rnsgﬁpoqgs a gpd outer section

Mﬁ%ﬁ%oﬁ:ﬁﬁg%@ﬁﬁ%ﬁ& b@iﬁée@?o Bt&asRH the 88mphrdtRent 42° with the
nitro e gas, | nert gases such as helium ar gon, etc.

ovalbofibehansiogd 2t Hershomn, the inagr seEtiosi4aehibe covermay be formed
lvlllrtﬂ E@z{qﬁlﬁ@ ’thr%tl $8ks q}'SS (f{} 8% (I: ﬁﬁto@% &S%O%Ltﬁgt over and

I'aser havi ng gaseous aser |a contal ni ng
a;apryssmme fiom taﬁagh an]ggeoﬁowelosl@@@ kied shown) & gt plathe36, feed-

L T S
aectidrhd4a Oﬂﬂaﬁienﬁ!stenéd’, agy bondédyi mechahicaljg nfagiesedt eta., to outer
section 44b, the outer section 44b may be fastened, e.g. bonded, mechanically
fastened, etc., to the framing mount 46 which may be fastened, e.g. bonded,
mechanically fastened, etc., to the housing 12. Typically, the inner section 44a of
the cover may be made of a dielectric material such as high purity alumina at a
thickness of about 1” or 30% glass filled Ultem at a thickness of about 1”. The inner
section 44a may be a flat plate of uniform thickness as shown or may be flanged (not
shown) being thinner at the edges and thicker in the center. By way of example, the
outer section 44b and mounting frame 46 may be made of aluminum, e.g. 6061 T6,
or a combination of brass and aluminum.

While the particular aspects of embodiment(s) described and illustrated in
this patent application iq the detail required to satisfy 35 U.S.C. §112 is fully

capable of attaining any above-described purposes for, problems to be solved by or
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pressure greater than 500 kPa. In sone cases, a
pressure differential |ess than about 30 50 kPa nmay be

wOo oianent ed. Moreover, the pressure in the coPQBUSI0BTI012393

may WO 2007/ 145792 PCT/ US2007/ 012393 7 exceed the

chanber pressure and / or may be set of reduce

defl ection of the wall of the housing 12 below a

sel ected value, e.g. 0.001". As shown in Fig. 3, the

cover 44 may be formed with an exit orifice 52 to
all ow gas to flow through the cover to continuously

supply fresh gas to the 5 conpartnent. Alternately,

the exit orifice nay be provided by formng a

pAp sthge yayors ol os bbjuols dfithe hepehisui angplﬂlﬁzdixﬁent(s;mhnpé described,

i h‘gttfe"bf{ ‘#rf o6 bé’e%oé {dy]sg lg&ﬁgeCkg\agatl is t’ng éﬁgsently described

GaseRfs off thel Avdchibed! eabodinent(§R Yo D thel peekehDd meermm e merely
bui | dup of ozone |n the conp artnea% 42.. Fig

s I R R A A ﬁf@%@dpﬁ‘i@dwhwh is broadly
%ﬁfpﬁﬂ@d‘%{“tge préQnMiHveRtigRY ’lhh% E@mf' the %@es‘é?tl? described and

portion of fthe outside surface of

et gsp@tq of embodisepisnfully @fconﬁ@sm lﬁheﬁgsmmqme%tﬁ ¢vhich may
nﬁwﬁ’g r 2%%&}?1& Q)é@?ﬁ)tuh ¢4 tse s fed' ﬁ%ﬂ%} Qlttq;as&fl%: ﬂiéete&gungs of
chanber pr 1g. 4,

ssure. For the enbo own I n
dhe Spesificifion.i (MHeudiapg @f thnopmsetuelrxycvmn isrsolely and completely

iy ect .0 44a n 0 ti 4 d
P B0 R0t e S b SRR of
\MppéndeﬁecmﬁnwalRefefentm&) hﬂmmglthﬁ sudh Glaowms jn t‘rhaesmgular is not

PR B TR A oS YT e O RURELIEHEY gagand only

tdne0 Ugiesk NexplioiBf sandate€ by r@tHér €ohe forofbae"hi ghl structural and
vol t age. power. supply (not shown) the pl é
flaggiiongh F@ugﬂe%qsmsofst&leﬁﬁn@}%e? tBeiabavs: eP&ﬂbed aspects of an

GBI EAL () nﬁatcé?gﬁ&(){vﬂ%}tlal%g cotnl8o IHeN&lowrS R thb oA dinary skill

may. be fastened, e.g. bonded, nechanically fastened,
dncthe ariarpuexressly decorperatedhereinhby ggfesenceeand are iptgnded to be

’E‘?%oﬁﬁasfséé fbgr}?g *aprgsegt Cpﬂﬂged Wﬁ?&%ﬂﬁe %géﬁi%m‘& and/or in

etc., toth m ng nount 4 t ened
ghe Clijonsded, emn@@lyagwc;ahlryem inibd Spetificatiomandier Claims in the

Epg'%sseln l?iBatlc%lD %ll%ﬁ #xXVe %1'?1? Irﬂe Elql%lg(‘: %c?eﬁ(;a%%lrg%aélﬁ %E?g ﬁicgéggry or other
i‘doghmmly isyd aleaningadfonduch a term. It is not intended or necessary for a device
or method discussed in the Specification as any aspect of an embodiment 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".

It will be understood by those skilled in the art that the aspects of
embodiments of the present invention disclosed above are intended to be preferred

embodiments only and not to limit the disclosure of the present invention(s) in any



t hi ckness of about 1" or 30%glass filled Utemat a

t hi ckness of about 1 ". The inner 25 section 44a may
wheood/143791 pl ate of uniformthickness as shownPGr/UREY7/012393

be flanged (not shown) being thinner at the edges and

thicker in the center. By way of exanple, the outer

section 44b and nounting frame 46 nmay be nade of

alum num e.g. 6061.T6, or a conbination of brass and

alumi num Wile the particular aspects of

enbodi nent (s) described and illustrated in 30 this

patent application in the detail required to satisfy

35 U S.C 112 is fully capable of attaining any

ayvanddgsticulbdy notitgp e spscifiopreferrob leart®dirnelteal snd. v bhnlyychanges

or WD 2007/.145792 PCT/,US20Q7/Q12393. 8 any ather ..
AbdBRETEAion SR e Eade P the, dseiaid &SpR, oF eiibodiments of the
hdiskedBiichBidn@P thae wik B undedtoodidndi apptcRidied by Beyse kRIIEd in the
by those skillegfin the arf that it is the presently

J&ts cFrparpended Sdaims sre ingn SCRRR P (CQyerofot only the

IS 10¥8 S 8dPects N b £ ethbBHiRTeRts TR Sihé F@s&ﬂp hiffehtion(s) but also such
illustrative and representative of the subject mtter

wakpelanss and gthiey modibaations| andeehanges Meat py@d he apparent to those
[ ] The scope of the presently described and
gggﬁﬁég%ggﬁgcts of enbodi nents fully enconpasses ot her
enbodi ments which nay now be or nmay becone obvious to
those skilled in the art based on the teachi ngs of

the Specification. The scope of the present invention
is solely and conpletely Ilimted by only the appended
Cl ai ms and not hi ng beyond the recitations of the 10
appended C ains. Reference to an el enent in such
Clains in the singular is not intended to nmean nor
shall it nmean in interpreting such Caimelenent "one
and only one" unless explicitly so stated, but rather
"one or nore". Al structural and functiona

equi valents to any of the elenments of the
above-descri bed aspects of an enbodinent(s) that are
known or |ater conme to be known to those of ordinary
skill 15 in the art are expressly incorporated herein
by reference and are intended to be enconpassed by
the present Clains. Any termused in the Specification
and/or in the Cainms and expressly given a neaning in
the Specification and/or Cainms in the



present Application shall have that neaning,
regardl ess of any dictionary or other comonly used
wore@nitmgof or such a term It is not intended OPCT/US2007/012393

necessary for a device 20 qo nethod di scussed in the
Specification as any aspect of an enbodi ment to
address each and every probl em sought to be sol ved by
the aspects of enbodinents disclosed in this
Application, for it to be enconpassed by the present
Clains. No elenent, conponent, or method step in the
present disclosure is intended to be dedicated to the
public regardl ess of whether the el enent, conponent,
or nethod 25 step is expli dLApvisecited in the d ains.
%@tl allglelﬁﬁrrent in the appended Clains is to be

¥ G@Pehtfer the provisions of 35 U.S.C. 112, sixth
paragraph, unless the elenment is expressly recited
using the phrase "neans for" or, in the case of a
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What is clained is:
2. A chamber as recited in claim 1 wherein the flow prevention member

comprises a ceramic insulator.

3. A chamber as recited in claim 1 wherein the flow prevention member
comprises a compressible seal disposed between the ceramic insulator and the

housing wall.

4. A chamber as recited in claim 1 wherein the pressurized compartment

contains nitrogen gas.

5. A chamber as recited in claim 1 wherein the gas pressure inside said

chamber volume exceeds 500 kPa.

6. A chamber as recited in claim 5 wherein the pressure inside said

compartment exceeds 584 kPa.



1. A chanber for a gas discharge | aser, the chanber

conprising: a chanber housing having a wall, the wall
whaoorngs7an i nsi de surface surroundi ng a chanbeeT/usioome12393

and an outside surface, thaiwall formed with an

orifice; at |least one electrical conductor extending

through the orifice for passing electric current into

t he chanber vol ume; a nenber di sposed between the

conductor and the wall for preventing gas flow

through the orifice to allow a chanber pressure to be

mai ntained in the volune; a pressurized conpartnent

di sposed adjacent the orifice for maintaining a

presste om ahahbersds racipak ini adainoi wheeein ties catelustor isineclectrical

of the.wall t.g reduce bow of the wall near the
S?Wu@ég%ﬁg “f’g" ¢ ﬁ’esc aHﬁﬁ’ﬁigl"ggﬁieessur e. 2. A chanber as

recited in claim1l wherein the flow prevention nenber
conprises a cerapm c insul ator,., 3, chanper asg.recited .

Cn ol B m 1 ASBFEPR tEorFbw %méa@%ﬁm e discharge faser is an
CRERIr38er.a conpressi bl e seal di sposed between the

ceram c insulator and the housing wall. 4. A chanber

as recited in claim1 wherein the pressurized

conparg nent cﬁ%g%l f\%ﬁ a:gag ﬁ&gﬁﬁgg fer, the ChdrhEIRBM diting:
recited in clarm erein the“gas pressure Inside .

sai d akharbber hobsime haxige d swald0 thePavalls suntowitam er peessurizable
%gci ed in %Jain15 wherein the pressure inside said

SOMBRY: WiHPCexceeds 584 kPa. WD 2007/ 145792

PCT/ USPpdir 6sbad@Bapattldiéchafgecdl acthmies disposad inettie ichamber volume;
1 wherein the,. conductor is.in electrica .
commurt AR ROt igr e b o 4P e Sk cowpled,te fpaptign of the
aoutigiwag in claim1 wherein the gas discharge |aser

'S an a means for reducing a pressure differential across the wall portion to reduce

deformation of the insulator.

10. A chamber as recited in claim 9 wherein the wall portion is formed

with an orifice.

11. A chamber as recited in claim 9 wherein the wall portion is formed
with a plurality of orifices and the chamber further comprises a plurality of electrical
conductors, each conductor extending through a respecﬁve orifice to pass electric

current through the wall to one of the discharge electrodes.

12. A chamber as recited in claim 9 wherein the insulator is positioned

between one of the electrodes and the wall portion.

13, A chamber as recited in claim 9 wherein the reducing means
comprises a cover mounted on the wall portion to establish a compartment and a gas

supply for pressurizing the compartment:



excimer laser. 9. A chanber for a gas discharge | aser

t he chanber conprising: a chanber housing having a
wowlo/1437pe wal | surroundi ng a pressurizabl e cPerig82007/012393

vol une; a pair of spaced apart discharge el ectrodes

di sposed in the chanber volune; a ceram c insul ator

di sposed in the volune and coupled to a portion of the

housi ng wal | ; a neans for reducing a pressure

differential across the wall portion to reduce

deformation of the insulator. 10. A chanber as recited

inclaim9 wherein the wall portion is formed wth an

orifice. 11. A chanber as recited in claim9 wherein

t he wel4. paoAtchambesasfrecitatin caithl i whlereimtliet govef is formed with an

orifices and the c r conprises_a plurali .
St iR Potiow EasunpBr brovgadfe SERT e smoxs atf Riidip in the
tcbfr@dgfheﬁt,r espective orifice to pass electric current
through the wall to one of the discharge el ectrodes.

12. A chanber as recited in claim9 wherein the

insul afdr i 8 Rembh! BPSFodREIPNE kP MR salhemeih%atéo%qﬁr&mg the
and the wall portion. 13. Achanber as recited in

stesiof9 wherein the reduci ng neans conprlses a cover

nmount DIPR .
and ae%ggﬂlﬁ §ct¥@1|\ erl%%%% gﬁ{r@ %ﬁgg?%]e corrp rtment@%lmne’
2007/ 1&5&3@%&&1@2@%@4}2@9@&@&&&@@5@@&c}asnber volume;

;ﬁCi éi}? ik or| I a| m ]a%m Sg%tgraléﬂ o%ﬁ{&ﬁ Ji“ﬁdr%oﬁ{ﬁgh i tlutator to a

qmnﬁmnbﬁﬂmémnmag&%ﬁhe bU|Idup in the conpartment. 15.
A et hod for. %ﬁ% amethod

bea
conpri e ?Félﬂﬁﬁlg tﬁg {L:ﬁ?jgnlg%fwnh a gaseous rTlun

establishing a voltage differential across the electrodes to create a discharge

in the gain media; and
reducing a pressure differential across the wall portion to reduce deformation

of the insulator.

16. A method as recited in claim 15 wherein the voltage differential is

establish via a conductor which passes through the wall portion.

17. A method as recited in claim 15 wherein the reducing step comprises
the sub-steps of:
mounting a cover on the wall portion to establish a compartment; and

pressurizing the compartment.

18. A method as recited in claim 15 wherein the wall portion is formed
with a plurality of orifices and a plurality of electrical conductors is provided with
each conductor extending through a respective orifice to pass electric current

through the wall portion to one of the discharge electrodes.

19. A method as recited in claim 15 wherein the gaseous gain media is an

excimer gas.



provi ding a chanber housing having a wall surroundi ng
a chanber volune; disposing a pair of spaced apart
waleecha7ge el ectrodes in the chanber vol ume; PCT/US2007/012393
positioning a ceram c insuhator in the volune and
coupling the insulator to a portion of the housing
wal | ; pressurizing the chanber with a gaseous gain
nmedi a; establishing a voltage differential across the
el ectrodes to create a discharge in the gain nedia;
and reducing a pressure differential across the wal
portion to reduce deformation of the insulator. 16. A
nmet hod as recited in claim15 wherein the voltage
differential is establish via a conductor which

h h th | L j cml 7. A hod . ]
P oe £ 9 i n Aripthed a¥ Serxipl i clofil 17 odhrpip B 8o iiment pressure is

@OeReEr thes the dhanfiebpsdsaps. of . nounting a cover on the
wal | portion to'establish a conpartnent; and
pressurizing the conpartnment. 18. A nethod as recited
in claim15 wherein the wall portion is formed wth a
plurality of orifices and a plurality of electrica
conductors is provided with each conductor extending
through a respective orifice to pass electric current
through the wall portion to one of the discharge

el ectrodes. 19. A nethod as recited in claim15
wherein the gaseous gain nedia is an excinmer gas. WO
2007/ 145792 PCT/ US2007/012393 13 20. A nethod as
recited in claim17 wherein the conpartnent pressure
is greater than the chanber pressure.



