-1 METHOD AND APPARATUS FOR | SCLATI NG LI GHT SOURCE GAS FROM MAI N CHAMBER
GAS I N A LI THOGRAPHY TOOL BACKGROUND OF THE | NVENTION Fi el d of the

I nvention [00011 The present invention relates generally to |ithography
systenms. More particularly, the present-invention relates to recycling
light source gas in a [lithography too]. Background Art [00021 Lithography
i s a processMETRIDDANDeARRARATUS ERR (8ObATINGIIGEH) SOWREEUABace of one

or nore substr atFRONEMAIN (EAMBER GAPIN WA THOGRAPHYETOOKE) . Substrates

can include those used in the manufacture of flat panel displays, circuit
boards, various integrated circuits, and the like. During |lithography, the
substrate is positi oned®ACKGROUNDrQF #FHE BNJEENTIONs exposed to an i mage
projected onto the surface of the substrate. The inage is forned by an
exposure system The exposure systemincludes a |ight source, optics, and

areticle ( ) having a pattern used to formthe imge. The
reticle is Pg%]%grfa @Pllgcoélt ed between the |ight source and the gubstrate.
In extrene ultraviolet (EUV) or electron beam systens, the light source is
housed in a |ight source vacuum chanber and the exposure system and

subst {80@]ar e holhsepresentdnvaspion é%lavaéeﬂﬁﬁlé}h%b@%mﬂ%ésysmﬂgﬂmm%r ce chanber

and the optical .chanper can bhe coupl via_a. gasl . 031 .n a
Iithographﬁmlwé’é rB’r’gRF(' presgnt 1rﬁgwogx25e?angzga fecd f)nﬁsfe%@s osr?%%%v\éa\;/’elkgangt hof the
| i ght sour qﬁh?,\%_gpw@gyce integrated circuits with a relatively high density

of devices, I'ch allows for higher operating speeds, it is desirable to
i mage

Background Art

[0002] Lithography s a process used to create features (e.g., devices) on a surface
of one or more substrates (e.g., semiconductor wafers, or the like). Substrates can
include those used in the manufacture of flat panel displays, circuit boards,
various integrated circuits, and the like. During lithography, the substrate is
positioned on a substrate stage and is exposed to an image projected onto the
surface of the substrate. The image is formed by an exposure system. The
exposure system includes a light source, optics, and areticle (¢.g., amask) having
a pattern used to form the image. The reticle is generally located between the
light source and the substrate. In extreme ultraviolet (EUV) or electron beam
systems, the light source is housed in a light source vacuum chamber and the
exposure system and substrate are housed in an optics vacuum chamber. The
light source chamber and the optical chamber can be coupled via a gaslock.

[0003] In a lithography, feature (e.g., device) size is based on a wavelength of the
light source. To produce integrated circuits with a relatively high density of
devices, which allows for higher operating speeds, it is desirable to image
relatively small features. To produce these small features, a light source is
needed that emits short wavelengths of light (e.g., around 13nm). This radiation
is called EUV light, which is produced by plasma sources, discharge sources,

synchrotron radiation from electron storage rings, or the like.



relatively small features. To produce these snmall features, a |light source
IS needed that emts short wavel engths of light (e.g., around 13nn). This
radiation is called EUV light, which is produced by plasna sources,

di scharge sources, synchrotron radiation fromelectron storage rings, or
the like. -2 [0004] In some systens, EUV light is created by utilizing a

di scharge plasma |ight source. This type of light source uses a gas or
target material which is ionized to Ccreate the plasnma. For exanple, the

pl asma- based |ight source can use a gas such as xenon. Then, the plasma is
formed by an electrical discharge. Typically, the EUV radiation can be in

the ranesoaf 13- Ideome bystéthd) BUV YighCR%reatdd By utithing b QichagdpragHsed from
| aser produced plasma sources. In the |laser = produced plasnma source, a jet

of materi al ligbt spurcex chilvia typel ofslight source megs, a gast @rtargdt optesiabwhicbds parti cl es,
lithium tin vapor, etc.) .can ej ected froma nozzle. A laser is spaced
from the nodoienareals e aie os ok TaRIciths RTaA wbod AEitsaor GRAEat o ¢ ho
plasma. Thi § plaai o8 MARRGUPR, Yeildrits K¥rhaflbdlsh bl APBRtnat gk, Or der to
produce a relatively large anount EUV |1 ght, a toncentration f xenon nust
be rel ati velRyploallj thdEUY matiatignh esriee in shdrangepfd3elbinad hetlgr systemd, he | i ght

source chanber). This produces a pressure that is too high for efficient
transni ssi g?ﬁ rﬁ@@lwnwﬁmgtﬁ%é?gﬁ PIREuGed PASHRCTOURES.{ g‘b“@y‘é’@ém (e.g.,

the  OntT oo BABEblusnSofick SFit bt hlifiaPALL Ao IEerbh S aight {1 avel s

must be eva?cuat ed. rge vacuu S are use renove the

source gas alsopletsj ick pyrtiekesdithium) tigy vapo etcl) cal BS ejested trofresinezzte. fANCt i on of
creating the EUV light. Unfortunately, at_ high machine throughput, a
rel atively [lasegs spagsdrfrons theqogzleand grits apuls tht iragdigics thejet togrgateof sour ce

gas such as tﬁgﬂﬁg}nl\,s"[ﬁﬁ Bfa&sﬂﬁtshﬁéequ@d?ﬂr ils'BUV radiation. I
[0005] In order to produce a relatively large amount EUV light, a concentration
of xenon must be relatively high where the plasma is being created (e.g., in the
light source chamber). This produces a pressure that is too high for efficient
transmission of the EUV light through the remainder of the system (e.g., the
optics chamber). As a result, the path in which the EUV light travels must be
evacuated. Usually, large vacuum pumps are used to remove the source gas as
quickly as possible after it has performed its function of creating the EUV light.
Unfortunately, at high machine throughput, a relatively large amount of source
gas is pumped away. The cost of source gas such as xenon is substantial, and will
result in a higher per wafer cost unless the source gas is recycled. Recycling the
source gas is complicated by the inclusion of other gases being emitted from the
remainder of the EUV lithography tool that mix with the source gas.
[0006] Accordingly, in some lithography fools the source gas is kept separate
from gases in the remainder of the lithography tool by a very thin membrane.
The membrane also removes unwanted radiation by functioning as a spectral
filter. However, lithography tools having high throughput and high light intensity
may not be able to have the membrane due to high thermal loading, which
destroys the membrane. Thermal calculations show that the membrane would
have to have a very large surface area to avoid vaporizing when the light source

is turned on. A large surface, extremely thin membrane cannot be used in



result in a higher per wafer cost unless the source gas is recycl ed.
Recycling the source gas is conplicated by the inclusion of other gases
being emtted fromthe remainder of the EUV |ithography tool that mx with
t he source gas. [0006] Accordingly, in sone |ithography tools the source
gas is kept separate fromgases in the remainder of the |ithography tool
by a very thin nenbrane. The nenbrang- al so renoves unwant ed radi ati on by
functioning as a spectral filter. However, |ithography tools having high

t hroughput and high light intensity nmay not be able to have the nenbrane
due to high thermal |oading, which destroys the nmenbrane. Ther nal

cal cul at i onprasheyetdmif thedyeonkhlr masufacuted, dlkratoéhainfrhgi\]ﬁalaiuweﬂg/thbar ge

surface area t avoid v rizing when the |i urce is turned on. A
| ar ge surf afEM é@!’terl%FFé‘P‘i)Pg RSERERD the FOHS & ’éﬂ’q tll?er%“ﬁi'g‘& i ce, even

i f they coulghe B’g@%@%&yrﬁ%ng‘gb’&u}so ﬁﬁ%‘?ﬁé thd %k@ﬁgﬁg&?ghn taskhe

menbrane is reno rrier ‘betweé € source c d the rest of

the tool i extgmisdy ahullegging indiingorae cases completehginigract®alir ce gas recycling
task extrenely challenging, and in some cases conp Ietelﬁﬁgnpractlcal
[ 0007110PRE} ef or eThvm&tre,lvsh saeedediis 2 methodrand apprratyp pHiseleling & iD 2ol ati ng gas

I ht i nd f
|1t hogr aghy E8orie’ JAPRE, REATHERS BuniCLAAThbhbthe TORNAAG SCRX TICT, T
recycl ed. Bﬁﬂﬁgmgmms Aow THEAsHYENEb e LR0A%K 10¥e efibiegilyRojclef. t he

present invention provides a systemincluding a first chanber including an
el enment that emts |ight based on a first gas and a second chanber that

gac. The Systemal so i niRICSUHAREOR ERERCUENITEY e FiTer Cnamber

[0008] An embodiment of the present invention provides a system including a
first chamber including an element that emits light based on a first gas and a
second chamber that uses the emitted light to perform a process and that includes
a second gas. The system also includes a gaslock that couples the first chamber
to the second chamber. The system further includes a gas source that supplies a
third gas between the first and the second gas in the gaslock, such that the first
gas is isolated from the second gas by the gaslock.

[0009] Another embodiment of the present invention provides a system,
including a light source chamber having a first gas, an optics chamber having a
second gas, a first means for coupling the light source chamber to the optics
chamber, and a second means for passing a third gas through the first means to
isolate the first gas from the second gas.

{0010] A further embodiment of the present invention provides a method
including (a) producing light with a first gas, (b) processing optics with a second
gas, and (c) separating the first gas from the second gas with a third gas that flows
between them.

[0011] Tn one aspect of the embodiment, the first and third gas are pumped from
the first chamber, the first gas is separated from the third gas, such that the first

gas can be recycled for reuse.



to the second chanber. The system further includes a gas source that
supplies a third gas between the first and the second gas in the gaslock,
such that the first gas is isolated fromthe second gas by the gasl ock.
100091 Anot her enbodi ment of the present invention provides a system
including a |light source chanber having a first gas, an optics chanber
having a second gas, a first nmeans fqr coupling the |ight source chanber
to the optics chanber, and a second neans for passing a third gas through
the first neans to isolate the first gas fromthe second gas. [00101 A
further enbodi ment of the present invention provides a nethod including
(a) pr@gaz) ng | i Fhithevientbodinhénts feagass, ajdidvanimgasss ihegprasphtiineentivtd) a second
gas, and (c) separating the first gas _fromthe second gas with a third gas
that flows aao\@@\ke%thetsm‘%ﬁlre[@dmimnﬁnaﬁ@eaéﬂ@aen&odtm@t%%w%w the first

and third g h

separ at ed fr%grmeﬁiné %Hg%nigjé&smﬁ dEﬂﬁ I:[e?}d\fkw@ %?afgrgcie thg% "%‘3’?{5 ﬁﬁécycl ed for
reuse. -4 [@Rdddgsurther enbodi ments, features, and advantages of the

pr esent |nvent|ons as well as the structure and operation of the various
enbodi nents of the presBRIEF DES&RIPBION &FeTHESdE in detail belowwth
reference to the acconpanying draw ngs. BRI EF DESCRI PTI ON OF THE FI GURES
[ 0013] The acconpanyi ng draw ngs, which are incorporated herein and form

S IS SPOTHLCR S UG B AT st g, g e
i nventi on aofl the spevafidation, illustrate the present invention and, together with the
description, further serve to explain the principles of the invention and to enable
a person skilled in the pertinent art to make and use the invention.
[0014] FIG. 1 shows a lithographic system, according to embodiments of the
present invention.
[0015] FIG. 2 shows a lithographic system, according to embodiments of the
present invention.
[0016] FIG. 3 shows gas flow through a gaslock in the lithographic system of
FI1G. 2.
[0017] FIG. 4 shows a flowchart depicting a method according to an embodiment
of the present invention.
[0018] The present invention will now be described with reference to the
accompanying drawings. In the drawings, like reference numbers indicate
identical or functionally similar elements. Additionally, the left-most digit(s} of

a reference number identifies the drawing in which the reference number first

appears.
DETAILED DESCRIPTION OF THE INVENTION

[0019] While specific configurations and arrangements are discussed, it should
be understood that this is done for illustrative purposes only. A person skilled in
the pertinent art will recognize that other configurations and arrangements can be

used without departing from the spirit and scope of the present invention. It will



a person skilled in the pertinent art to nake and use the invention. [0014]
FIG 1 shows a |ithographic system according to enbodi nents of the

present invention. 100151 FIG 2 shows a lithographic system according to
enbodi ments of the present invention. [0016] FIG 3 shows gas flow through
a gaslock in the lithographic systemof FIG 2. [0017] FIG 4 shows a
flowchart depicting a nethod accordi n§-to an enbodi nent of the present

i nvention. 10018] The present invention will now be described with
reference to the acconpanying drawings. In the drawi ngs, |ike reference
nunbers indicate identical or functionally simlar elenments. Additionally,
t he | ef t - moBe appagent (&3 perpon skillesfia thaestinantrd that taninvention capnalsgbawi ng i n

\IAhNI\/(I;RI'I"I[ hO?I {%ﬁ@g@\ﬁ] {1\2{{% r%{(}tp%taggﬁ%%ears. DETAI LED DESCRI PTI ON OF THE

§W¥-ati ons and arrangenents are

di scusgmedo] i t shewhdi sHyov #5Eedns 1 00 orlfbRhing Ripanbd dONGafePbr Slbstskr ative

purposes only. A person skilled in the pertinent art will recognize that
ot her confi §02 atcouding mrethbadimenterfin pesatinbentions ddighit shwwer 1Edpgnti ng from

e 5P BEAERE Sl bt RSB bl b SobEp BT ™ 1 @
enpl oyed i Ny 86 Y% il16hhafbn O8N 08Bt R I ectdddRAR L rdfikcfé or aShPY0. @ System
100 for formng a pattern on a wafer or substrate 102 according to
enbodi nent s Adfer treeqting Sfeori tetivlendri orask A10j giiet lightubean iddses ehraggh
projection optics 112, which is used to transfer a pattern from a surface 114 of
reticle or mask 110 onto a surface 116 of wafer or substrate 102. Other
arrangements of these elements can be used without departing from the spirit and
scope of the present invention.
[0021] FIG. 2 shows details of an exemplary system 200 according to an
embodiment of the present invention. System 200 includes a first chamber (e.g.,
a light source chamber or vacuum light source chamber) 202 and second chamber
(e.g., an optics chamber or optics vacuum chamber) 204. Second chamber 204
can include one or more of: a beam conditioner, illumination optics, a reticle,
projection optics, and/of awafer. First chamber 202 and second chamber 204 can
be coupled via a gaslock 206. Basically, a gaslock is an area that allows first and
second gases to remain isolated from one another based on a third gas flowing
between them (e.g., forming a barrier between them), which suppresses: mixing
of the first and second gas or transfer of material from first chamber 202 to
second chamber 204, or vice versa . |
[0022] When a plasma-based light source is housed in first chamber 202, a first
gas or other material 208 (e.g., xenon, lithium vapor, tin, krypton, water vapor,
a metal target, or the like) is ionized to create the plasma, as discussed above.
First gas 208 is only supplied to first chamber 202 during a time when light is
being generated. Atothertimes (e.g., during stand-by, idle, maintenance, or other
modes), first chamber 202 is substantially in a vacuum state. Second chamber
204 includes a second gas (e.g., a process gases, such as helium, argon, hydrogen,

nitrogen, or the like) 210. Second gas 210 can be used to reduce contamination



an EUWV light source) emts a |light beamthat passes through a beam
conditioner 106 and illum nation optics 108 before being reflected froma
reticle or mask 110. After reflecting fromreticle or nask 110, the |ight
beam passes through projection optics 112, which is used to transfer a
pattern froma surface 114 of reticle or mask 110 onto a surface 116 of
waf er or substrate 102. Qther arrangélents of these elenments can be used
wi t hout departing fromthe spirit and scope of the present invention.
[0021] FIG 2 shows details of an exenplary system 200 according to an
enbodi nent of the present I nvention. System 200 includes a first chanber
(e.g., a | igKecosdghambemdipand Rrﬂtevralethumphmml wowers docatednineseyord02 and

second cha tlc cha pt i vacuu er) 204.
Second charrlggr E%? aﬁm?lﬁg e15 heas rrB?cé’ g %ig @Hcﬁuﬂ’ bﬁ _

i 'l um nat i oBec¥pHichambér Z(ﬁltdtﬁin@,a tlrﬁé @h@&&ﬂe@:ﬂné’@? ?ectlé‘ﬁ‘?yr@g 1?ed"‘@{ter First
chanber 202 and second chanb can be coupled via a gaslock 206.

Basi cal | vy, aﬂt}aslhweksepsn@rhaa‘rtew®4mtsub3tartmﬂyﬁm a gaciandstats e dovetugmses t o
remain isolat dfro one.anot h S rovmn bet ween t hem
(e.g., fornth ‘?di‘QrChB’é’g @?ﬁ‘* ﬁ%‘ﬁ%&ﬂgg odhe ragsitied  of t he
first and sgeond t Qﬁ},g)b 202 to
second chanber 2%%@%%}\?}15:%%%@5?%1]%%{(% (1f 813 as g‘flght source

i s housed i narinot s¢add patsathrc@@R anwygis, which lgaail)oabsoﬂbbar TmswvamhuﬂOB (e.qg.,
xenon, lithium tin, a nmetal target, or the

V. Kr wat er va
like) is i oﬁ'iakeeﬂ]?‘f%s @%&%ﬁkﬁéﬁ fgl% to gasily EéY%st@deHBKP@Sh sefdt gas 208
i's only supphiGerispaf i rst chanber 202 during a time when light is being

generated. At ot er tinmes (e.g., during stand-by, idle, maintenance, or
ot her [0023ps), fIFIG! 3dlhasmaess aORtdractisn dtigasdsiialgay ldck 206vareordingsioat e. Second
chanber embodiments of the present invention. First and second gases 208 and 210 are

supplied to first and second chambers 202 and 204 via first and second gas

sources 300 and 302. A third gas 304 (e.g., helium, neon, nitrogen, etc.) is passed

through an inlet 306 in gas lock 206 from a gas source (not shown). In an

embodiment, third gas 304 can be continuously passed through an inlet in gas

lock 206. Third gas 304 should be chosen so that it is easily stripped out of first

gas 208 during a recycling device stage (e.g., a purifying and recycling stage), as

discussed below. By purifying and recycling first gas 208, system 200 of the

present invention reduces costs over conventional systems that must discard the

first gas 208 after its initial use because it mixes with second gas 210. The

discarding of first gas 208 makes up substantial amount of the running expense

of the tool.

[0024] The flow of third gas 304 forces molecules of first gas 208 to travel in a
direction of arrow 308. Similarly, the flow of third gas 304 forces molecules of
second gas 210 to travel in a direction of arrow 310. Thus, the flow of third gas
304 isolates first gas 208 from the second gas 210. In an embodiment, first gas
208 and third gas 304 are pumped from first chamber 202 using a pump (e.g., a
vacuum pump) 312. Then, first gas 208 is separated from third gas 304 in
recycling device 314, such that first gas 208 can be reused to form the emitted

light. For example, third gas 304 can be chosen to have a freezing point (e.g.,



|

204 includes a second gas (e.g., a process gases, such as helium argon,
hydr ogen, nitrogen, or the like) 210. Second gas 210 can be used to reduce
contam nation -6 in second chanber 204 and protect |ithography too] mrrors
| ocated in second chanber 204. Simlarly to first gas 208, second gas 210
is only supplied to second chanber 204 during a tinme when cl eani Dg or
protection is required. At other tine% second chanber 204 is
substantially in a vacuum state. A vacuum state is needed in chanbers 202
and 204 to all ow EUV Iight to be transnitted because ELTV light has a

substantial ly_short wavel en (e.g., 13-14rim, so it cannot readily pass
t hr ough any (?29 ), vwhlelhlsl§§hsaqmtgallaa§@femfr¢emngm (e-g., v2000 Whof Sirsttges al | ows

t hi I t I h d hanb
204, To0za] B P e B083S i, b¥red Bt Y igag vt 206
accor di ng { otoRTbagifEé oo 14, 18 vRAGBbIINERS, 08 DS LyAlihesgeond gases

208 and 2 10 are supplied to first and second cha ers and 204 via
first and se€Bsed dg@@ﬂy fourreexsliag deviomi3 BOX. trahsmiifteddo gassﬁz@@h 308. 9., helium

neon RHES0°T. A% s BRERED e Suths i B o JiR s 200 1O
conti nuousl Yre@%ﬂ%ﬁ@r bR Bl yahg vRE 3'15-‘09ﬁ%an;b9$ﬂ%cgrqu R élg%ﬂ)al? 304 shoul d

be chosen so that it is easily stripped out o Irst gas durlng a
recycl i ng deppresiatedibat a@thoggh puanpiir2 ahyl revyclingilevine\3e i areghowage)pleds

the. pr esentORHILAY FOHP A ARRLERST 308 eihed one @hthodnaf Puer Dsanchar  must
Second gas. 350" 5 J8Ags Z00cauahdilaly bBLElo 3EcraRRR 20 o PR 1 "
anount of t renbepesitepedappmsae with respect to first chamber 202. Also, although not

shown, it is to be appreciated that second gas 210 can also be recycled using

similar or functionally similar devices, as is known in the art.

[0026] FIG. 4 shows a flowchart depicting a method 400 according to an

embodiment of the present invention. At step 402, light (e.g., extreme ultraviolet

light} is produced with a first gas (e.g., xenon, lithium vapor, tin, krypton, and

water vapor). At step 404, optics are processed with a second gas (e.g., helium,

argon, hydrogen, and nitrogen). At step 404, the first gas is separated (e.g.,

isolated) from the second gas with a third gas (e.g., helium, neon, and nitrogen.

that flows between them.



of the tool. [0024] The flow of third gas 304 forces nol ecules of first gas
208 to travel in a direction of arrow 308. Simlarly, the flow of third
gas 304 forces nolecules of second gas 2 10 to travel in a direction of
arrow 3 10. Thus, the flow of third gas 304 isolates first gas 208 from
the second gas 210. In an enbodi nent, first gas 208 and third gas 304 are
punped fromfirst chanber 202 using agpunp (e.g., a vacuum punp) 312.

Then, first gas 208 is separated fromthird gas 304 in recycling device
314, such that first gas 208 can be reused to formthe emtted I|ight. For
exanple, third gas 304 can be chosen to have a freezing point (e.g., -7
-60' C), whi Ean¢lysisnbst antially above a freezing point (e.g., -200" Q of
first gas 208. Then, third gas 304 is frozen, separated fromfirst gas
208, and renoved fromrecycling device 314. In various enbodi nents, first
gas 20 ei t heyy; bRMUSHRIShSY g ] i or
transnﬁw?gg to gggmgﬁﬁpgg 300FﬁTgﬁgégﬁfF&?gh?g%ﬁg&gggfg§¥g%§g%%ﬁat in

vari ous enbashveeitsbouldbe dndpaso@Dhatthey e beenysreskneddttsrwaxdflekagpleecycl i ng
device 314 or_ it can be discarded. It is also to_he  appreciated that

al t hough pufiplysans ngtdinpilige, Itxgll begprasens tapersensskilied e heprlevantartr ect 1y to a

top of firs %gggr - e| . : d__recycling
devi ce 314 Egﬁb e |ﬁﬁ%&%@fﬁ?hggégféﬁm?émpﬁ%Q?g%ﬁgﬁggPﬂéggﬂ%ﬁaﬁg% they can
be posi ti onfdmathyspizit @nisédpercd siesiveritivonl i Tiaks, hBadibeth 2Pscofd ofthe al t hough

not shown, it is to be apPreciaLed t hat second gas 210 can al so be

recycl ed usPr§entanvention shouldnpibe ligrisd by ary ofitheaboyedescaibed exemplatynown i n t he
art. 10026] . 0 it : 400 according to an
enbodi nment Sﬁhﬁlg%gfsésen (ﬂll](in]{’/eedr/lé?’pgélﬁnlgﬁp% EQ' (Seljg g%ﬁ%fl[ﬁqbgﬁ’?lotvg%&?méxt reme

ul travi ol et and their equivalents.



light) is produced with a first gas (e.g., xenon, lithiumvapor, tin,
krypton, and water vapor). At step 404, optics are processed with a second
gas (e.g., helium argon, hydrogen, and nitrogen). At step 404, the first
gas is separated (e.g., isolated) fromthe second gas with a third gas
(e.g., helium neon, and nitrogen. that fiows between them -8 Concl usion
[ 00271 Wil e various enbodi ments of t-He present invention have been

descri bed above, it should be understood that they have been presented by
+way of exanple only, and not limtation. It will be apparent to persons

skilled in € _that various changes in formand detail can be
made thereiﬁ&aﬁ#ﬁbdﬁigéﬁgbh$ng fromthe spirit and scope of the invention.
Thus, the breadth and scope of the present invention should not be limted
by any of the above-described exenplary enbodi nents, but should be defined

only in accordande w thhsystesm domhprisiigng cl ains  and their equivalents. -9
WHAT IS CLAIMED IS: 1. A ?%stem_corrp_ri Si n?: a first chapber including an
el ement that emits |i gHirstshambergaciydingaa clegnent that swits HghihassdheR 2t hat uses
t he enittedﬁhh%gg to performa process and that includes a second gas; a
gasl ock that cdupgles the first chanmber to the second chanber; and

a second chamber that uses the emitted light to perform a process

and that includes a second gas;

a gaslock that couples the first chamber to the second chamber;
and

a gas source that supplies a third gas between the first and the
second gas in the gaslock, such that the first gas 1s isolated from the second gas

in the gaslock.

2. The system of claim 1, wherein said first gas is selected from the

group consisting of xenon, lithium vapor, tin, krypton, and water vapor.

3. The system of claim 1, wherein said second gas is selected from

the group consisting of helium, argon, hydrogen, and nitrogen.

4. The system of claim 1, wherein said third gas is selected from the

group consisting of helium, neon, and nitrogen.

5. The system of claim 1, further comprising:
a pump that pumps the first and third gas from the first chamber;
and

a recycling device that separates the first gas from the third gas,
such that the first gas is reused to form the emitted light.

6. The system of claim 5, wherein the pump and the recycling device

are positioned outside the first chamber.




a gas source that supplies a third gas between the first and the second
gas in the gaslock, such that the first gas is isolated fromthe second gas
in the gaslock. 2. The systemof claim1l, wherein said first gas is
selected fromthe group consisting of xenon, |ithiumvapor, tin, krypton,
and water vapor. 3. The systemof claim1l, wherein said second gas is
selected from the group consisting ofp-helium argon, hydrogen, and
nitrogen. 4. The systemof claiml, wherein said third gas is selected from
the group consisting of helium neon, and nitrogen. 5. The systemof claim
1, further conprising: a punp that punps the first and third gas fromthe
first chanber; aild a Tbeyyitémef deumdewhbrain the phmentemithextfimstltigas from t he
third gas, SlIJch hat the first gas is reused to formthe emtted light. 6.
The system BRI 5, wherein the punp and the recycling device are

posi tioned outside the first chanber. -10 7. The systemof claim1l, wherein
the elenment emts extrene ultra violet light. 8 The systemof claiml,
wherein the firs8. chaffhesystenusidaim Iy hdsrein th figh thaoher fieused a pldsmasyst em of
claim8, wherein the plasma |ight source produces extrene ultra violet

light. 10. ME8PER conpri si ng:

0. The system of claim 8, wherein the plasma light source produces

extreme ultra violet Light.

10. A system, comprising:
a light source chamber having a first gas;
an optics chamber having a second gas;
a first means for coupling said light source chamber to said optics
chamber; and
a second means for passing a third gas through said first means to

isolate said first gas from said second gas.

11. The system of claim 10, wherein said first gas is selected from the

group consisting of xenon, lithium vapor, tin, krypton, and water vapor.

12.  The system of claim 10, wherein said second gas is selected from

the group consisting of helium, argon, hydrogen, and nitrogen.

13.  Thesystem of claim 10, wherein said third gas is selected from the

group consisting of helium, neon, and nitrogen.



a light source chanber having a first gas; an optics chanber having a
second gas; a first neans for coupling said |ight source chanber to said
optics chanber; and a second neans for passing a third gas through said
first neans to isolate said first gas fromsaid second gas. 11. The system
of claim 10, wherein said first gas is selected fromthe group consisting
of xenon, |ithiumvapor, tin, krypton;*"and water vapor. 12. The system of
claim 10, wherein said second gas is selected from the group consisting of
hel ium argon, hydrogen, and nitrogen. 13. The system of claim 10, wherein

said third gas is,selegted, fr h consi sting of helium neon, and
nitrogen. -11 14.514The@§§’$§?ﬂ‘§ﬂ%’“§ilRﬂg@gﬁ&fcgﬁp%léwgbonpri sing: a punp that
punps the first and tB'pﬁﬂ]pgﬁﬁﬂumﬁéﬁsfdﬂd&hir@ﬁm'theéﬂ}ﬁltcﬂhaﬁlﬁ@ﬁ{d ing

device that separates the first gas fromthe third gas, such that the
first gas i endeused to formthe enmitted light. 15. The systemof claim 14,

wherein the punp and the recycli.n devi c re.positioned outside the first
chamber . 16, The oyst AHPGFIER AP at CHEREs 10 a: #ierieoh BIrdNB0 R em 1o
extreme ul kich thaohe tirdtig8s revkéd tolfRemiNSERMeATight. @i m 10, wherein the first
chanber houses a plasma |ight source.

15.  The system of claim 14, wherein the pump and the recycling

device are positioned outside the first chamber.

16.  The system of claim 10, wherein the first chamber emits extreme

ultra violet light.

17.  Thesystem of claim 10, wherein the first chamber houses a plasma

light source.

18.  Thesystem of claim 17, wherein the plasma light source produces

extreme ultra violet light.

19. A method comprising:

{a) producing light with a first gas;

(b) processing optics with a second gas; and

(c) separating the first gas from the second gas with a third gas that flows
between them.

20.  The method of claim 19 comprising, wherein said first gas is
selected from the group consisting of xenon, lithium vapor, tin, krypton, and

water vapor.

21.  Themethod of claim 19, wherein said second gas is selected from

the group consisting of helium, argon, hydrogen, and nitrogen.




18. The system of claim 17, wherein the plasma |ight source produces
extrenme ultra violet light. 19. A nethod conprising: (a) producing |ight
with a first gas; (b) processing optics with a second gas; and (c)
separating the first gas fromthe second gas with a third gas that flows
between them 20. The nmethod of claim 19 conprising, wherein said first gas
is selected fromthe group consistinlg-of xenon, lithiumvapor, tin,
krypton, and water vapor. 21. The nethod of claim 19, wherein said second
gas is selected from the group consisting of helium argon, hydrogen, and
nitrogen. -12 22, The_nethod of claim 19, wherein said third gas is

sel ected from tRe& grdip mehrd eficlaig 15 wharensgid Hawhgasaseelented Been, 23. The

met hod of clai f Lk ri ting the first gas fromthe
third gas a% %ﬁ%ﬁqsﬁghgﬁgh‘?%tmg%ggdiﬁpoaé%ﬁe met hod of claim 19, wherein

said producing step (a) produces extrene ultra violet light. 25. The
met hod of claim 19, wherein said processing step (b) reduces contam nation
in an optics chafber. Themetiod ofelammp i, durther e@mpriong schareengihs Brstgasr ocessi ng

step (b) Prabeche mifPhdsGha iy @in PRt aest gglamber -

24.  Themethod of claim 19, wherein said producing step (2) produces

extreme ultra violet light.

25. The method of claim 19, wherein said processing step (b) reduces

contamination in an optics chamber.

26. The method of claim 19, wherein said processing step (b) protects

optics in an optics chamber.



