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METHOD AND APPARATUSFOR EXCl MER CURI NG

CROSS- REFERENCES TO RELATED APPLI CATI ONS [ 0001] This
WQpRpilzwBY on is related to a co-assigned U S. PET/ER2009/040809

Publ i cati on No. 2007/0295012, entitled "N trogen

Enriched Cooling Air Mddule for UV Curing System”

filed on Nov. 3, 2006 and assigned to Applied

TheMﬁ]@iﬂsmmgM@ ?@?app*% ons are

hereby incorporated by reference for all purposes

Fﬁ\c/:gnt i oﬁppgﬁaggga gengﬁg:wkﬁ%ﬁ%% ang appar at us

of sem conductor manufacturing process. Mre
[0001ParThisCdppticdtion it Fdatedicentd- mlgmww $lcBatent Poblisatian iNo.

2007/ 63D E 5B e N sEeR Errig i CRuHing b Medu e Ui S
filed o%@fxﬁ 3&6% 2o a%gﬂ&x '?%s@@é E&ﬁs fth@&*ssi@ng@§pﬂ&€§?esb'§te

ricati m con uctor devices
applicaiqr. CBlhenttioe cdrbents ofiths velated applivationsoart hengby incorponaedhy
a sem conductor substrate is through the process of
referengeely AL PUPARSr deposition (CVD) within a chanmber. For
exanpl e, chem cal reaction between a silicon supplying
source and an oxygen suppl éan source nmay result in
I

deposi ti on of BACKGRAEAD BENEENIdOdh top of a
sem conduct or substrate positioned within a CVD

0002585 50O RS BLETRL L 6RD GO Bng e

manufedih € pedcesy) Mh@tpartitﬁdlaﬂ@eﬁqeaﬁvmugﬂ I’pﬁmﬁlemﬂzeth@dsrmd apparatus for
including at | east one Si-C bond. [0004] Water is
excimgy ¢uHiga by- product of the CVD reaction of
organosi |l i con conpounds. As such, water can be
[0003phWaterdd]s yuchlas srliced okidchSiO;@g silidonmaﬂx'sdenﬁSii@)t andecadyon doped

e 0L PR oy BR8P S
One aglﬁxﬂ%hafo}%f 13% Sichabicen-DaGaLiRS ﬁﬁhé’ on Y BSBRbAARIE substrate is

em ca and conpounds such as water are
throughrthé prcmb&s;ofrchanweljvemoo de;mswpdgvtmcim@lan lsshamber: dionexynple,

i Yoy SRS BEEA s VR Y SRR o

result fﬂi&éifobi%bﬁ of 6816l piusHSiliEeTBNias ofh PS5t a dRficandnen tubsﬁade
used to address such issues is a therm

pOSItlcmde’athln IRV ﬁbfmgberf Aeransthen e&mﬁaw@monﬂé{hl%@gi carbon-doped
s1hcon ox1de P imS may %e ae%' fFont h WIS %acﬁ&q ﬂﬁlt Yﬂcilﬂleg% Srg%l@ﬂaﬁe source

including at least one Si-C bond.

[0004] Water is often a by-product of the CVD reaction of organosilicon compounds. As
such, water can be physically absorbed into the films as moisture or incorporated into the
deposited film as Si-OH chemical bond. Either of these forms of water incorporation are
generally undesirable. Accordingly, undesirable chemical bonds and compounds such as
water are preferably removed from a deposited carbon-containing film. Also, in some
particular CVD processes, thermally unstable organic fragments of sacrificial materials need

to be removed.
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bonds characteristic of an ordered fil mthereby
i ncreasing the density of the film Conventi onal

wao bwpnsissanneal steps are general ly of rel ati vRCHUS2909040809
duration (e.g., often between 30 min to 2 hrs) and

oo 55 SRRHE A R ARSI T R et o

energy B6MNHudh &n htnAUEHHRESs indebte, uBdesaabldichbmivabbdilds Mdth inbetstable
radiation to aid in the ost treat ment. of CVD S|I|con

bonds @har@etenstiq ofcamrorderedifidra t%ﬁﬁ@bYclaméﬁngi Bsetensity oftBa 1R de

Con B P 4l Bl A0 LA o g, ot

betwebI8iQ ﬁtm of 2 afs) andlitvis dosdumeasi g ficandpopesihgitpné el slow down the
fabrication process. A nunber of various WV curing

OVCra%@Féﬁ@nd%W%eSBeen devel oped which can be used to cure
films deposited on substrates. [0007] Usually, an WV

[0006F U rAinothes yeshaioub esadires eluesatsswnmluaqowdtravlalﬁp sadiationdo aid in the

post uggimsncp b U DLl SRR EO e ght cabpBEshe! Tl onevids fims.
The u{éf oY ‘ﬂcﬁﬁ%rpﬁ)r El‘iﬁ}@ A ensTeH ﬁ% @Q@) fiBfis cdieBYRIthe bA€rall thermal

anps usually have a short etime and provide | ow
budgebof puindividwahwiafer Msmedwa\ﬂm @hyediiongseceshah napbgr orggious UV

cun RS B3 T 3 b Bl BAShSR MghFsrs.

i ncreasing use of the UV | anps. [0008] Accordingly,
[0007] npfsuelbyrantsV pm@@ﬁt%@aswhémmpwg%‘y@%m metdlhghde

i ANy SN S WD

broad B&ﬂﬂéﬁb&k%gtﬁ%&toxﬁ 10§ hiheto 500 @hi. t Bowset, IdeamszBéu)ally have a
nown processes and appar at uses by e g)tmy ng a

short léff?ﬁmﬁ@‘r‘ PEaYide lewesttputeo! sadiatirat waxelenghiless Uhorphout 409 nm.

Furth Bl Bhrcb Y of Rkblghyts I Y 250 RS o pckR SUAL B S tahips

declintowith titd ingredsing est ofithe M lamipal s. The excinmer |ight can
h?ve a desired power to cure dielectric materials even

008] ! sHSee B

i M R S S R e

desirablener ati ng exci ner radi ation. The apparatus includes a
housi ng having a housing wall. An electrode is
configured within the housing. A tubular body is
around the elBRIEFOSEMMARY OPUIHE NWVENTION udes an
outer wal | and an inner wall. At |east one inert gas

tween the outer wall andthe inner wall

10009} pErshodansiys DEle PERERYIALIGPE PETGRLO APRErnite K Pety g beneit
over p?&b&s?y kv ﬁ%&ésses and apparatuses by employing an excimer lamp to excite an

inert gas to illuminate an excimer light having a narrow range of bandwidth, such as 152nm,

-1

172 nm, 193 nm, 222 nm, 248 nm or 303 nm, for curing dielectric materials. The excimer
light can have a desired power to cure dielectric materials even if its wavelength is under

about 250 nm.

[0010] One embodiment of the invention provides an apparatus for generating excimer
radiation. The apparatus includes a housing having a housing wall. An electrode is
configured within the housing. A tubular body is around the electrode. The tubular body

includes an outer wall and an inner wall. At least one inert gas is between the outer wall and
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gas to illum nate an exciner light for curing. [0011]
Anot her enbodi nent provides an apparatus for exciner

W@ eronyse? el ectric material. The apparat us i ncPCEES2089/040809
chanber defining a substrate processing region. A

the 1m§’eg SYQ’ g re?r#@@ gaﬁg%é w%ﬁ%{ﬂi eq?ctfg'rc]lé gte)?cg?xngm%ﬁ t& ePcQ{ettﬁmnert

gas toSEpanateath dxcinertlizt frlatingt e support and conf i gured to
generate and transnmt radiation to a substrate

[00111)2 ot %glngﬂelﬁp vidt0sh & ﬁﬁagatﬁé‘R)‘?%&Flmeﬁeﬁxgné’fhefe@ﬁﬁc%atenal

one excl ner anp I nC es an electro

The altpabalhsamchxddsya tlsantsen kdefining d sabstratechrbbessia eegiomdA. sub’mate support
t.ubul ar. body, i ncl udes an %%ter wal | eﬂgﬁan i nner.

is conjiguteg S4BT §dHIOBLIEEIR O YIS AUEMVEH A DISEBODRARTImE tip i
separatt&ﬁrbrﬂ'?ﬁé' uiRlrhte sﬁ) o?{)e{rﬁ%ﬁ hed adbacent aﬁ@tr&rﬂ;ﬁu%ﬁﬁhon toa

of t e tubu ody, ereln the reflector and
substrategositiontd avke thar smbstoaté supposd Bach ekihie tablensteone waeimey tasnp

includg? i lelFii R PO BisonEHEd pitrod e SRRy TH R boy

includ@s Sh ShtBEWAT Gnd'Bih finkAvalRy Ak le%st%H%Sﬁérﬁgﬁs is E&We&ﬁl et duddrevall and
i's disposed within a chanber havi nber wall and

the inzzan veatle i Argefl¢cionds diljspans @dthwoumr Wailhg th,fwahblér bodgh avherein the

reﬂectgﬁ gwg@xle ysﬁ}rpggﬁg%gﬁégﬂgg(g ongﬁ,c gl}ggln?rg to 1 anr??ei %12%([01mer light

forcui@s. Wi thin the exciner lanp to illum nate an exci mer
light to cure the diel ectric material. [0013] These

[OOlZﬁP q'lh? Hx%'} € %8 %eﬁ?gxﬁ] 3 ;ulﬂer (f]f'é? Q)Eé er ?lerg‘%%i Wefe@tﬂgqﬂéfenal

_ adva ages es are esc N nor
over ad;&bﬁrdte | Thecsubjstuate ig chsposed Withinea ¢texiibebriving anﬂamlbd;ramm@dxd an

) gures It shoul d be u der ood at
exmm%lémqlw%wrtbm the gh ﬂ]&ﬂé&? Séppgfﬁ%%ﬁ{aée drop
I
betwe R AR i b S?%lﬁﬂ%nvﬁ?gﬁiﬁﬁ%ﬁg d e S imer
lamp tantumthatrdrageimaflighh o preteiclestiientatarial.nay be
realized by reference to the remaining portions of the

[0013F PERLid £AIIRG cAHBdinntssANe BEINNEIEAIBh with kanyRIfels @ ehtages
nunmeral s are used throughout the several draw ngs to

and feptefesrare dessiibéd mmensstailan cenjunetiosomish thegextetoy alal attached

e PARRET o BARRE B e P TE RGP Rly Ao

arrang@ﬁ@ﬂ@%ﬁﬂhﬁtm%ﬁﬁhﬁ@sfﬂfo%ce is made to a ref erence
numeral w thout specification to an existing sublabel,

it isintended to refer to all such nultiple simlar
conponents. pRIEF DESCRIPTION OF THE DRAWINGS

[0014] A further understanding of the nature and advantages of the present invention may
be realized by reference to the remaining portions of the specification and the drawings
wherein like reference numerals are used throughout the several drawings to refer to similar
components. In some instances, a sublabel is associated with a reference numeral and
follows a hyphen to denote one of multiple similar components. When reference is made to a
reference numeral without specification to an existing sublabel, it is intended to refer to all

such multiple similar components.

[0015] FIG. 1 is a simplified plan view of an exemplary semiconductor processing system;
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[0015] FIG 1 is a sinplified plan view of an

exenpl ary sem conductor processing system |[0016] FI G
WQ2009/131889 npl i fi ed perspective view of one of BXBEIP1089/440809

tandem process chanbers; [0017] FIG 3 shows a partial

0016 B35 g B SASTEA X JrEMLSPLBESSaccs

chamb@fs; exanpl e exci nmer | anp configured at a sidewall of a
chanber according to an enbodi nent of the present

[001 7ic P‘g‘gﬂgt% %&VYSE) ag[%}l%lsgétﬁnf\ﬂgw lo® aﬁefné_g{fkg thifdem process chamber;

view of the exa xcl mer” | anp of
I 4A al ong section line 4B-4B; .[0020] .FI G. 5A |
(0018 ¢ Bt & LFBeEateruistiont i Pt TR P TREL il Snfigured
ata sic{léwﬂ?l MHaﬁ%EF&’cc@Fdiﬁ% &) Sl ddiféntdf elAsTERht RLeRHdH; g

o0 an enbodi nent of the present invention; [0021] FIG

0019E G B REENBl s EbSE-BE PRk e Bl RE-BLRM 6 ric.
4A al({,%gggdonﬁ;r@4mg S a schematic cross-sectional view of
an exanple exciner |anp configured at a sidewall of a

h ' i
o020f BECSAROE Rl bR AIRAURE afbycife BARE/amp conired
at a si€dvaSofShaimbephccuidiig ff ant disbodiaem|of tlepreseat invaniomf
FIG 6A along section line 6B-6B; [0024] FIG 7A is a

[0021‘s ChesBig fs acgcﬁg%éﬁf%ksqf%ho d[l SVéwPbf B0 ef leQciftes W of FIG.
anp configured at a sidewall of a chanber accordi ng
5A aldng sectienioediBBt of the present invention; [0025] FIG

7B is a schematic cross-sectional view of the exanple

X Tl L i nfigur

0022 o P g A Bt e Yoy nfigured
at a sideveatipdfar ghambef aggording tore enfibodioentof theprpseniinyviantiony

chanmber. DETAI LED DESCRI PTI ON OF THE | NVENTI ON [ 0027]
[0023]TNETE! 655 R schBMBId ¢0Bs-§cRlishA Vidwoo P 3k &hpIS ckOinet lrhmef FIG.

dielectric materials such as lowk dielectric
6A alangtseetian linedi3-ABon- gl ass (SOG, or other dielectric

mat eri al s deposited over substrate, such as silicon
[0024MaFEGSTA ks A1s6hematiy eioss-setiispdlayevs ubat exaingde excimar lapproehfigured

_substrates, and others. The apparatus excites an inert
at a sipyeplk of 4 ghambphzacerding O, srodingHOf HARTRFRIYER ISy

range of bandwi dth, such as 152nm 172 nm 193 nm 222
[0025NNFIGAEB ism szhe@aiic crops-§eotional viavgofihe erahple exomtes dangp of FIG.

The exciper_|ight can have a desired power to cure
A aloggspeetanyline 7%?%??%9 seven if its wavel ength i s under

about 250 nm The apparatus includes a chanber having
[0026]a FIGS. 8-10 are schematic drawings showing exemplary configurations of excimer

lamps within a chamber.

DETAILED DESCRIPTION OF THE INVENTION

[0027] The present invention relates to apparatus for curing dielectric materials such as
low-k dielectric material, spin-on-glass (SOG), or other dielectric materials deposited over
substrate, such as silicon wafers, liquid crystal display substrates, solar panel substrates, and
others. The apparatus excites an inert gas to illuminate an excimer light having a narrow
range of bandwidth, such as 152nm, 172 nm, 193 nm, 222 nm, 248 nm or 303 nm, for curing

dielectric materials. The excimer light can have a desired power to cure dielectric materials
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chanber wall. An electrode is configured within the
chanber. A tubular body is around the el ectrode. The
W ewai1dssbody i ncl udes an outer wall and an i nPEF/USN09/040809
At least one inert gas is between the outer wall and
cven 2 PIGT o URLE 50 TS0 BBRE I 88 i i
chambet bvlam mamemde Xsf:ctdiiéil’guieﬂghthlﬁ dte chambeg. A hﬂﬁil’a&]boﬂy G ardund the

is asinplified plan vi ew of m ¢conduct or
electrqsleo di $ptardipdy diludss 2p Quigh ol BB ATHBHEL. (it lgasione inert gas

is bet%%\é%@ rr%‘ggr ‘grrg% ?R@@eg&%ﬁ' ggﬂla% circihe CRAMBA vl Aﬂdsthé gle&Pode are

_ ucer processi ng system
configredne egéitd thy irmeviagas ad [linfinatmanepdimed lijhttfor cwing, | nc.
of Santa Clara, Calif. Processing system100 is a

[ooz8fe !FFG Cpﬁtaadnﬂgﬂﬁéd/ﬁltaﬁ Mkt nlibshdieee BRREIY ?@@ﬁﬁl(mln which

tres su porte on nmai nfrane structure
embodimens oS thegnysnsioe mayd igeorporatddy Syatctmmé)slllmtmws angmbodiment

02 wh bst,r at
of a PRy nReamipEaBEe aongeman, bRIETE FRbL ARyt of
Santa f:'la%n ¢ AEdPRsKssEipdRRIm 10(%is atseERShRIncaRstB@Mat the necessary
housi ng substrate "handler 113, a series of tan

processingauiisics sippbEed o1 OBIHATH SCHIC ﬂ@bn%lpé¢ssmﬂébfﬁém lﬂ)ﬁenerally

mcludﬁ%galé nFi gfag%tgéa?rga( }%othﬁ?re %Sat é}gﬁ:?tgp P@L&e %ﬁgﬂdr[edeaﬁd substrates

are loaled 120 dnd QMBI SH ﬁérhll&dlddkrbhﬂﬁhbai 1120 frandf@Q29mbEAtH lnfusing
t andem process _chanbers 106 i ncl udes tmo pro&Bssin

substratg frsHer gk 2 perinsed éanﬁlgmt piecesBaamhare 406 mqnteggn transter chamber
111 af K %ﬁa 788 %%h%ﬁs% A Supfoft YIRS RUHRA YorVpe BBSR 3£ system 100,

pressure con conmon process gas
such a@)ghﬁpmiel paBgidg vy distributidngahelr10desi gn of the system
enabl es rapi d conversion fromany one configuration to

[0029%&@& ndef ro%%s%%%&@tlo@ﬁﬁcl&&eg’%%}d&gblﬁ re@hﬁt@’@&r s

tere for purposes of perform ng specif
proceqsm(gcths suhstraips Tm]gwoolbro‘cdfsemgaagiem qinamgsnmha mzmﬂz Oﬁ%es
can i ncl ude 0{;} iid accordin

commp R PrsiTh fOEol 4B EPmBS FRl ety PR huaing SYiems Magyler

demgnedﬁh@?}?stén@%léscﬁplﬁ%Sn‘ifdi‘s@n Glohfarly QDA Shraflion M other. The
material on the substrate and/or 'in a chanber cl ean

arrangemenieas. comblmen@r&bba;nb@ﬁmayé)malt@md &er pIPesse of PTEEMINgG

. h
e RS G TR S OB RS R B0 i

to asp&d &f the linvieftionBd d¥bribdd betuia Fiaw Inch{d@@ Bﬁ)e} ol orexcimer lamps for
aI ternative enbodi nent. where not all of .tandem process

use in giearerrpeess 062 dave Kowaterigh aneidie sabsinate apgror iy a chgmber clean process.
In onegegﬂ:{](}‘%gr{l?nghag}/ﬁe%%f%gg tafifl %goc% ot 108 HAVE eQlinm@Plafhps and

rOCess ¢ ers having supporting

are coffi ks é}a:irdwmngs&hambm oovtuntin paratiehfop deixemvmrthoughput.
ot her known processes such as chem cal vapor

[0030F1eRPEH htéathe\ilbodRRYR WiRktke NGRA'of tandem process chambers 106 are
configured as excimer curing chambers, system 100 can be adapted with one or more of the
tandem process chambers having supporting chamber hardware as is known to accommodate
various other known processes such as chemical vapor deposition (CVD), physical vapor
deposition (PVD), etch, and the like. For example, system 100 can be configured with one of
tandem process chambers 106 and a CVD chamber for depositing materials, such as a low

dielectric constant (K) film, on the substrates. Such a configuration can maximize research
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deposition (PVD), etch, and the |ike. For exanple,

system 100 can be configured with one of tandem
w@eweasssthanbers 106 and a CVD chanber for dePGBUS2002040809

materials, such as a low dielectric constant (K) film

and dev lé)églregﬁfglﬁﬁéaé@)bzﬁ%hzég)%t%@a%%?gﬂ El% l?tg%l e&?g?ilfg)éf 5a§ éﬁ)osned

films fofanﬁsgyheﬁd el i m nat e exposure of as deposited fil s
to atnmosphere. [003 1] FIG 2 is a sinplified
e [
10031 BERECF I il RratBivyich USRI PLAAES préchaiifhibers foo
shownThiaRI€n? frao aafighedifer exi:ﬁﬁerl cucihgd @snd:wdyroﬁﬁ@ chardbéri 196

includsobody D04 W22 ba Bkt fuaedy 30 {iprBlea lia 2Bpye oo

hous1r%lrs] 904 tlYMt E&h‘%ﬁ%lhﬁ Sin%%déodio@%ﬁh BE&P 208 ﬂﬁ passing dWolHg Rir

interior of housings .~ The cooling air can be at
throughamnmteanpﬁilaiusmgs 204.aPip mqlmgtaafl cpn bowehiopmt wapdgite 65

us. A cen ssu ed
sopro e By B B R e oS SRRl TR o)
prov1dt69a it RERREE oPRRE1IAE 206 tmYure é@dp@? bpératigh SdnySexcimer
nd/ or associ ated power sources for the bulbs. Qutlets

lamp tmliis anddariassocinidipester apurces ontherulso @twoﬁmcewwxhaést air

onven curin t he r
rom 5 O 208 ok S AT s, R A2 g0 no e
ozone C AkcHAind¥ odeikh mieigainlent i0dued c&OBd avdidadn drstailst dtal co@hﬁg module
be used i n conjunctlon wi th tandem process chanber

that canche used fnoepminmicHonwsh tamdeanpropess ichaabrdio qan be found in U3, Patent

2007 " [
Pubhc&ﬁ%f\]g%;@5% Ie}l iff y%}ﬁg&éé‘}gg &g& C%Iaﬁg%m gglgé‘blrUV
Curin@8¢stés s IfQétEﬁh Nov/Aq EZIOO& dndvidstamnied ks Appliel Magrighetheabsigiwe of the

present application. The 2007/ 0295012 applica
preseh apisgiiome Rp U GSRY2 FRSTERURTE S BeTFby HaCOBATHeR oy Toforonce in it
entlre1:%)032] Each housing 204 incl udes upper housing 210 in

ich an excinmer lanmp (not shown) is placed and | ower

100321 < ¥3ph e ne i PRE S A PYEH SIRE ERg o
showng AChIGR ﬂﬂqwmuﬁﬁg'ﬂ@ 1@wﬁidhra9§eb6ﬁﬁa9)f retﬂ@@tbf" (1o} 8Bow)ak placed.

rip a correspondi ng (not shown) that couples
Some ehmbodmmmstqfﬂsqamnmtmnzmﬁhmndnd¢ dise al hapvingpplugality off {eeth 212a

that grm 3 E%I%%Eémm}l% f)l?lgf)nog ﬁl?cﬁ%rﬁ éh% \lll\gl%%d f%n%tfn&ﬁé b%‘ w?xfch in turn

is opeﬁﬁvélweﬁplaé%&aanﬂotbh Enct XESWIDY ’If}@fmﬁlbiﬁhﬂﬁh o disbmm Ib):lts
bé rotated relative to a substrate _ positioned on

smndls @b@amchm@tog @Bpﬁrtmpmrelmwnlgs a106md theexeimerpmps mayRisddhgrein) to
v B il S RaR A Bheh F sh VBB O Gomihenpe 20

of housi ngs 204 covers a respecti ve one of
[0033] FIG.3 sho%vs a partial section view of ?he tandem process chamber 106 with lid

202, housings 204 and power sources 303. Each of housings 204 covers a respective one of
two excimer lamps 302 disposed respectively above two process regions 300 defined within
body 200. Each of process regions 300 includes heating pedestal 306 for supporting substrate
308 within process regions 300. Pedestals 306 can be made from ceramic or metal such as
aluminum. Some embodiments, pedestals 306 couple to stems 310 that extend through a
bottom of body 200 and are operated by drive systems 312 to move pedestals 306 in

processing regions 300 toward and away from excimer lamps 302. Drive systems 312 can



10

15

20

25

30

two excinmer |anps 302 di sposed respectively above two

process regi ons 300 defined within body 200. Each of
WQeweasssy egi ons 300 i ncl udes heati ng pedest al PGDESF009/040809

supporting substrate 308 within process regions 300.

Pedestal s 3 can b de from.ce ' .
oo rei e SRR Rt SRR TR G STl e g Bl Ay of
substrtt eMEmidafort. hAtjuskible MdsitibhidE @i paddstils 306 cables dyntR)Gf asldtile
are operated by drive systens 312 to npve pedesta

d ls..
cure bgtpgodust prdbrwrse prrcleabgalo VPt ANdd CHAMOs REFs iR adftion to
poen 850 2P iR xS BLETE A1 SRERLE 08 8bAhfingon e
naturefoftldeght delieerg ysudih idesigh tonsaferations sudhtas foddl lamigthat i on.
Adj ust abl e positioning of pedestals 306 enabl es

0 f i : |. h
0034 ko BBl oF i e BRCh G o suh
pulsedatatdintri, anort, argomt krypioml orfxienen flashi lmgpofhat ceni geaenatessadiation with

e AT G 2 T o P 5
nm. E{Qﬁﬁérq%ﬁﬁée %Qg‘%c el “ﬁiﬁlfJnt@Eﬁ kndr& Bl sudh® 3k iuthneon, argon,

gener al , O |‘msnt S O e 1 nvention cont enpf ate ani/
kryptomarixenon o gxdtation by pawepsdusess 3081 Praferahlyopowerrsggrees 214 are

. Krypton xenon fl.as anps that can generate
radio SEgHEREY R ESFHoist o BN BRBERTY o8 GEny A Tcafigiey between about
50 KHEXATEbSt 180R0m. thicheMboldfBerlRack 32ho\Fingd 284 higftudeks ag&fure 305
nm Excinmer |anps 302 are filled wth one or nore
adjaceghtoapovesn sourass Hi3| to uegeiveeamrRE ReWeMTom PPFEDsPUEFes 303 on
for excitation by power sources 303. Preferably, power
[0035%2 Bxeidser 2rdpa3(2 daa@intit 41 @girracghi Rrvying e nemaw amsge offvandwidth,

generators can generate frequency_betwe about 50
such ag phoU 4 2iBol2 B0 NHBM. 127 R ASTI0aT ARHAM. dije gazss selected for

use wiﬂﬁﬂ%&&%g%%ﬁsi 308! cud ﬁéteﬁﬂﬁl@&ggé Ravideh ol AGREI. URIIPOYESnventional
sources O recelrve an power T rom power sources
UV lad3hat[eniB5h EX dighthaviimgipbroadizandanf veavelengths ool hiynm to 400 nm,
. light having a nayrow. range of bandy dth, such as ..
excimeg RS 105 i o1EH SENHEY TR OV 2B A ) PO ogRRpacing o
. T cd: f _ S “\M 1 .i_ [P :
o B RS SRS CLDBIOLIE 15FOF gl 520
and/orcsilinoartartama(Si-0Y sé asiy qunedicteatricsmatarialy/suchgl oxidgyitriden

.br.oadhand of wavel.engt.hs from 170 nm to.400 nm .
e e T e R R G S
lamps 802 RN PMdvilictcsiPEd SSRQ Rl af WaRAeHEIRDoRBEhgh 850181400 nm for

silicon-silicon (Si-Si), silicon-oxygen (Si-O, .
curinggli¢leetoin nrdtertadyy By p8Eng fie exaimesrlanp, qusiss dicdedidmmatsiiatyuch as

. di.el ' i. al i de. o
vkl 5B Sl ey, SR e

betwedfRb:R0imar lamPk 302 bed subis@hte GDB icen BEbetvieah abdux ¢ imifrand abpw 200
302 can provi de desired power output at wavel er{)gt ngmm
abou .

mm. Inggesr embadimenisthadistanss gagbedigiwery APl b apd
materials. By using the exciner |anp, curing
[0036Hi &light efriittedfRbrareik eilmes lemhpsa3)?2 enters processing regions 300 by passing

through windows 314 disposed in apertures in lid 202. Windows 314 can be made of an OH

free synthetic quartz glass and have sufficient thickness to maintain vacuum without
cracking. Further, windows 314 can be fused silica that transmits light down to
approximately 150 nm. Processing or cleaning gases enter process regions 300 via a

respective one of two inlet passages 316. The processing or cleaning gases then exit process
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low-k dielectric material can be nore desirably
achi eved. In enmbodi nents, the di stance between exci mer

WO 2009433882 and substrate 308 can be between abBUT/U3I009/040809
and about 200 mm In other enbodi nents, the distance

eionf 30 5 A R o TR Rl 0GR o

of houkiags 204 cidéilatbypasassimer fmpoaQR, but rsdm!/ste@ ﬁzﬂmdpmpc};s eegioms 300
lggertures inlid 202. Wndows 314 can be nmade of an OH

by wirdoays 3d nthetlc quartz glass and have sufficient
t hi ckness to mai ntain vacuum wi t hout cracki ng.

[0037Fulltt buer embadigients eRhdhansibgs J04sedudis anoatenhaparabohc surface

transmits i t
aefinepbyeasarag bne DR APHES HADASHPE Y Sdue inge pd st i
emitted FRnfefGRBLRIPY 802 0fd e shifeditblsait bORIBAAAE pfokessed BEwell as the

processing or cleaning gases then exit processregions
chamb@0clew processavbasedioh dte n@@ﬁm @mcmm dight &irretadyby quatz linings 304

ino prgfeRs o s Q0a R exiBF mzPorliopls Bl Yyl LA RPER HEr suit cach

procesk 0P BsR b &@esang Al Hafigidl %&&a}% BEiR8snt et pakdWOBE kurfsteone
enbodi nent, each of housings 204 includes an interior

Addltlpaatlbb ahare kningsed @@fdeﬁé@hbsralwgt light smtied byrexegmeplamps 302
due to (%lgc? ﬁ&lgﬁir[oui I1f?1}] anmjé gltcféx%L Cfflln{ Lmallg‘é @tt:é Qé&%@é@gﬁgﬂag/er film

romex

compdsB@pEdiveRe S.wléctlhoﬁlbtehhle havifg alléma&n‘@mgh and Wet tefestivhimdex.
chanber clean processes based on & pattern of
Since tecoawts ISingRtmeiplie RO cqadiation T R?d‘éef sepross Qs that is
dounPE5AREOL NS 2R by IR BRREL TR s Bl sty s
with, di)geﬂmsbf@dajydﬂrehﬁmﬂﬂmgi lakers ahd prereadilyt transimitt ek foofonizing the gas
i z?bol [ c surface. Additionally, quartz |inings 304
in excimgy 18RI 3% y transmit Iight enitted by excimer |anps
302 due to the dichroic film The dichroic film
[00381us lratmpodivestsi tomt'mg oa oﬁamisd periedicallyl mgeng finanta linings 304

._com of . di.ver ectr. c .mat |aLs havi
curing PR AIon lemp g e PP ol ARy Of ¥ 18 supye plane.
In yet aRsthérEntodinent; ditfrahbustngs P04 HOMRMGR thadSlaRtpeBibdicaldyidver substrate
ower sources 303 that is downwardly incident on the

308 w q@r@élrmﬁgsé&étarwamwry with megpeda exgimst lnps 302. In still
anothel %ﬁioéftngea %g' nt g{;]e d1cWr:§1El tlﬁ)h o?@ﬁbsﬁ%&%%gﬁ? gé(desttaﬁ%%

'S rea ransmtte

provide®thieztagvé ﬂl@tl@ﬁlﬁeﬂw&eﬁé ¥ibstraie 3108 rad elfzer [HG38J02It6 enhance
enbodi nents, rotating or otherw se periodically noving

lllumlw@nta@dwuﬂn&g@fm%ur ing curing and/or cl eaning
enhances the uniformty of illumnation in the
[0039] ubst ciat eraeksses peliestale80Garethbeted enbadicereatiout 60 € end about

h ' 204
1,100 Z55uv el Sust S0 Catlatont 750 R e mes s it Ghsipg regions
300 caffitebefwsReBbut 0TS ork ARS) 34  abBiit 590 Tdrr, preferably between

about 500 mTorr and about 5 Torr in order to desirably cure substrate 308. During the curing

treatment, pedestals 306 can rotate substrate 308 between about 1 rotate per minute (rpm) and

about 300 rpm to uniformly expose substrate 308 to light generated from excimer lamps 302.

[0040] FIG. 4A is a schematic cross-sectional view of an exemplary excimer lamp

configured at a sidewall of a housing according to an embodiment of the present invention.
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anot her enbodi nent, rotation or periodic translation
of substrate 308 via pedestals 306 provides the

WO 20084131889 not i on bet ween substrate 308 and excP@BS2009/040809
| anps 302 to enhance illum nation and curing

. 40 el SRS B0 L BEEIE G B 800

sectioplifgé 8BadH.y about 300 C and about 750 OC. The pressure
wi t hin processing regions 300 can be between about 500
' Tor o] : , £ | 1
o041 5 B 1 ek 305 A B o1, oMb RLEIAR NG bntr
body 408s i Tubblay body ¢0GislasdundtetecB08e 4 Dur Tulgnlatbodg 400 mypludes outer wall

treat ne edestals 306 can rotate trate 308
402 angipngroral LSt tgtlle?sapa? megegas Fﬁl%ﬁ&% W%ﬁ%ﬁ{s fill5g and

sealed DRIV AR ik VAITAM RURRSE wHtRRD! &efleSBB 42 ®is!doBfibured adjacent to
generated from excinmer |anps 302. [0040] FIG "4A is a

outer walhd9210f mbulao bedys40s) i Refectoy #alcaf basubstantiallyagrpurdedi ansk

cecrd§ B0 GRbb T b Rk S S0 BB SR PP 0 P g s
406 tolse?ﬂﬂ? &i@%ﬁ&mw B hifink aQRAbw\heNY GifbahWidek fFRUENEX TulkE4r body

' ag}p of FIG 4A along section line 4B-4B. [0041] In
400 ispp@igured thesreghnsadew 03¢ 2he hyisinge Brarascracwds flanges 450 attached

o the FF B 467 R e LR Sty 80030 THEH ATt AR D-rin
460 isRUAREurd@ithiD2 @B de bf¥i@swalpd 0 6 Udsiradily beahttic honsing asd/br
gas such as He Kr. and Xe is 1;| |l ed and_ seal e

. Ne, Ar, Kr, ed
maintaye theaessuraiwithindhe hopsinga dtis agicdrtheehape g6 pibulas bpdy #Qf} is not

.. 0., C i J .
i S0 B HERS. 8 PERT 45980 S KR o Qo sy
accom@iiodlatecketirodad1el ect rode 410 can be coupled with RF

power source 303 (shown in FIG 3) to excite inert gas

[00421§a§é§m&dp§ gﬂﬂ}p 3 SR e lggg gﬁkgtggﬂ&n&af@é’x%ﬁﬁ‘érrlﬁﬂgﬁy gﬁplymg a

or curing. Tub y 400 is configure
high vbhagetglelesirddsdl 0 antB@bstantidlly dgrousiimgreflBetar 420 aradfonirousing

. f 450, attached to th ubul ar. body. 400 are,. .

sidowalh i gl cisaeiEBhoa h dieclrionaffiaRcreh aF ik delspric

materifds! foltsit§fly rén GRDSGHFQInWdeRdify e AlcdR¥sc Ahtetindeval |
430 to desirably seal the housi'ng and/or maintain the

ressure,.wthin.t housi ng. .. 1, i .
o043, B bty S.Bise Ao bl ek ot P s NG BR ot
body 400G@nd 4\ red Ho ind @G setORitkianatiREpratdss Shapkertl0a! Than
desirably accommpdat e el ectrode 410., [.0042] Excine

r
confignegtion gap desirabbsrpyeant generatiaral plasmarwithin tandemapracess chamber 106

P ot . . ‘
e MR T T A A i
430. A@diibmglysh gessalrt ish30vidddin the spaebetwaghtelecande dt @and inner wall

dielectric materials, such as lowk dielectric .
404 of tubular body 400. The pressure is provided such that plasma 1Is substantially free from

being generated within the space when electrode 410 and reflector 420 and/or sidewall 430
are configured to generate the excimer light. The pressure can be, for example, about an

atmosphere pressure, and different from the pressure within housing 204 (shown in FIG. 3).

[0044] In FIG. 4B, reflector 420 can be substantially semi-cylindrical around outer wall
402 of tubular body 400. Reflector 420 can desirably reflect excimer light emitted from
excimer lamp 302. Reflector 420 can be substantially grounded. One of ordinary skill in the

art can modify reflector 420 to cover outer wall 402 to generate a desired radiation for curing.
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materials, to desirably renove noistures and density

the dielectric materials. [0043] In enbodi nents, wire
Wa1@49/1888pl ed with el ectrode 410 is confi gur edP@l/UR1009/040809

tubul ar body 400 and is free from being exposed w thin

a Foce a
ro0asy e BRG R R B mACC GRRGreh st Vi SPALLSHR RRifRE oy
confighfedG 8 sideRalldgh hbRéng e otding hﬁurfmﬂfbdfmbﬂtmj eheagsm!;ene thvention.
wire 410a and substantially rounded hou5|n id
FIG. 5339 2 splmmaticasstspetionabyigwsifithe exsmplaryicyeimer Tl ﬁ%ﬁéé\ along
el ectrode 410 and inner wall 404 of tubul ar
secno%ﬁfag‘?gg " The pressure is provided such that plasma is

subst ntlallyfreefrombeln engrat.ed
10046 p it Bk, 2pPibes Pewlar SR e et PrgStstell, dpifion walls 403

contac? iﬂ)ﬁi"@lail 4839 @b6teFRAM 10T Beltilion YANSHAS Sepaliffe & UOBhdjacent to

he pressure can be, for exanple, about an
one erﬂtdfmdpﬂarb@dp 168 siomeotharateal407T adjaent ﬁortbmoﬁlheelplr efgubuler body

400. I\glgt’c 2}1\«24&21@?8{%8 @84?3# W‘éﬁgl Do t IIgl')sloy 1ona 4llat gas sucﬁ‘au or other

gas caﬁ %Q‘f 116y lah(‘l}’gf §afld iR BRMG70 !Phﬁi’tloWdlls 4&@3 n®y Hdﬂ%bt@xﬁhdl’l@%dj acent
. Reflector 420 can desirably reflect exciner |ight

to mde&raﬂh%@cﬁﬂh@m%mgt mer |lanp 302. Reflector 420 can be
substantially grounded. One of ordinary skill in the

[0047R" Pakition Wadlis 403 b Ex@eEOnBAY2k Gepbpaie brea R frondhlea 402 Gas
to generate a desired radiation for curi ngg%o 45] FI G

other than insricgas etehafilled witbwauerAdT: PRI AXEHINGrD %&”é#ﬁrléf%ﬁ 405,

a
no subRHITR! el T GRS QUG a o %) (18 Wlhdea 7 ORBHE 1 tGcan be
desiralﬁbl@reeﬁﬁ)nh Beiag salb]emd tocexeimadighe bimoared 4071. eThedlifetshan of O-ring

nplary excinmer lamp.of FIG 5 tion |line
460 cagé;wgsore geesly eiendeg; GrngsAd 178 e@i@iﬂagﬁ%?f g}’eé?HFlﬁﬁf
| anp 302a is provided. Partition walls 403 contact
[0048] nREG. Giaid a shhidmaticicross-sactiomad] Iviemaf arPevatiplé ovcimert llampzbosﬁgured

.separ area 405 adj ace to f tubul ar
ot a s o HopP B AR S 1D Sl TG of iRt BTG, FIG.
6B is é é@ﬁ@fn@ﬁc @l%géisébggnallv'i'éi’l'f bf Bhaex48 §1e'e§ciﬁ1iér h&fp 8NFIG & féng section
hin area . i s optional that gas such air or
hne6Bﬂ68er gas can be f| Il ed and/ or sealed in area 407.
Partition walls 403 nmay be substantially adjacent to

[0049]SI ﬁﬁm 6.4 36 &helt ée&rdgw ex@metl RAAH7I02B4s pidvided. VBditer lamp

exci nmer 02a separate area 407 from area
302b Msglele@asc el amaﬁOY rweh ay lescand/asenysphiddiclgofria Material. The

use of’ %gaez%d % <(7 n?ﬂ%#%ﬁigﬂowﬁ% PI r EA%& 5 2 {)}2 aﬁ%ﬁﬁf sﬂigﬁ'all 430 can

no subs excl nmer I'S gen romt

desiralgl§holdex@irger 140p.30Cb.r On@ng%%Ocaamcchﬂigdmﬂ Wﬁlluh)gtrcﬁow:e of therdmousing
bei ng subj ected to excjnmer light fromare

wall apd betWegmnibalar body e ansithe housies Yall-e Widsdie B‘W  matdrial area 407
10 excALERAE dan 0 B8R HEOmGRNA ARTAP YR8 PAreh BE7 NS BQimer

lamp 302b generates an excimer light. In addition, sidewall 430 can substantially block

excimer light generated from inert gas 406 within area 405. O-rings 460 is not subjected any
excimer light from solid dielectric material area 407a. Accordingly, O-rings 460 can be
desirably prevented from being damaged during the excimer curing process. The life span of

O-rings 460 can be more desirably extended and O-rings 460 can desirably seal the housing.

[0050] FIG. 7A is a schematic cross-sectional view of an example excimer lamp configured

at a sidewall of a housing according to still another embodiment of the present invention.

10
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[0048] FIG 6A is a schematic cross-sectional view of

an exanple exciner |anp configured at a sidewall of a
wheweipgsaccor di ng to anot her enbodi ment of t hRBCPUB2691040809

inventi on. FIG 6B is a schematic cross-sectional view

L L B e

sectlole_liﬁd: |7r317]3 anp 302b is provided. Exciner |anmp 302b has
dielectric material area 407a such as gl ass and/or any
0 z u
(00517 1 816" 24 S K ia 2R el 1 RO08E R R BRI I Bpoimer
lamp 3024 G!Mﬁidneﬂx%@ll doh wieeh isabparated fichnesatenwall H62rpt thO Zetglon adjacent

o ent 3 1T USRS BN S e s o

generé?fﬂg%ké‘iﬂle}éﬁght el edﬁﬂ?)l a%ﬁ%fde@vaﬂ&@@ Ichit Eu&fﬁﬁaﬁf@ﬁlterﬂ@e inert gas

I mer can egenerate fromsolid ectric
betweerninagi whll a% andlﬁﬁar wile A0 XEhiagap Yetmeendondy ahd(2aandsnegy wall

ci nmer I ti i dewal ] 430
s04 i teimaditoys o AT Seet iRy Rt epbrchithe B8 Biasma by slsgproce
410 aiPIAA08 VO RindSehaARr. O rings 460 i's not subject ed
any excimer |i ght fromsolid dielectric material area

0052 o5 ESF L At AR 5B R o e

lamps i€ 8 housie Ini FIG. Spﬁ&lrﬁér 16npé BOBard GAbgtaniallg parmilel configured
desirably extended and O rings 460 can desirably sea

within; the hpwesirg. rigne ersbopclrptexcimer lamps 3¢hsmepfigured through Sdewan
o) |

200 RSO OB o B SRS GAR 5 s 0. 1

emboditnichts, mﬁhhelamgm’wzjmy bt cofifigured adjesanto theverter erthé:h@smg.

The o g T 85 3 Bl B nars el B Bhier e
1nventiUn i Bgﬁ dxﬁltfc? (ﬂﬁe@] ?ﬁ@ %@fé’th%f\%@[mﬂnmggm k#n be configured

A, excl nmer 2c has i nner wall
w1th1n4tﬁé howstin i t]neshcmspgr@an acboﬁnmadawthemum@bt ofiexzimer lamps 302. In

i on_adj acent_.to. en 415 r 0
embodiruielhs TR & St dnrad B o b heBarnapor oad T 17
Excu‘rﬁis l’hﬁ{;ﬁt?OQ An8%6241862d d@bibedIb8es anQﬁ WhtHoRREkhFIGSVAA| SA, 6A,
can substantially excite the |nert gas between
and 7Anatebe optidnallpasesind outer wal |l 402. The gap between
outer wall 402 and inner wall 404 at the region

[0053 ]admagp:m@ bethashds 41 Bachdf elléifiict Bibdps maavemnf@amrtmdugg sidewalls
| asnma by el ectrode 410 and sidewal |l 43Q within. th

430a a@ﬁaﬁﬁbr Sirce @5@] erd| afigxcighet drgse 09dp BofRONE SBeE i HER the chamber,
ends o&n Feﬁ 9 g%ﬁ@&@ hﬁﬁ gaﬁilod}{ﬂil%q g{né 9§Of ?r?d Hﬁé\%%l%%a and 430b do

not geﬁ@t’@feﬁﬂﬁﬂxﬁaﬁﬂvhﬂm%ﬁmbéﬁ|TI&Qﬁﬁﬁgmﬁd1 uf lahips 302 én ANGIY cap.desirably

One end of each of excinmer |anps 30 f
prevent iprHzigE 23 Wchg chamber. In embodlmrggts exc%mgrslar%%g 369 and 902a—302c

described above in conjunction with FIGS. 4A, 5A, 6A, and 7A can be optionally used.

[0054] InFIG. 10, excimer lamps 302d-302i can be configured with a substantially same
space between each other along housing wall 430. For example, excimer lamps 302d-302i
are configured such that one end of excimer lamp 302d substantially faces one end of
excimer lamp 302g, one end of excimer lamp 302e substantially faces one end of excimer

lamp 302h, and one end of excimer lamp 302f substantially faces one end of excimer lamp

11
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430a and the other end of each of excinmer lanps 302 is
di stant from sidewal | 430b. hi enbodi nents, excimer
WO 2009433882 nay be configured adjacent to the CRET/ER2009/040809
t he housing. The nunber of exciner |anps 302 shown in
. ElG i | Y~ EX I . e of i AN
02i. ESig it TR R ERELTS Righue STEGREP Brfbs 02 Ena AR
describéabova Q2cdifuhckion SOmIFIGS: 4, M ] 6 randv\.housing i f the
housi ng can acconmopdat e the nunber of exciner |anps

0 i ' , . | .
o055 g A T D o W
art thadngliB6 2eed3fctiods aittemative admstractions,camdjeqniviieats may be used without

FIGS. 4A, 5A, 6A .and.7A cap.be optional |y used.
departngciap (4 soRRa! 108 NPT TR A GO, PR P g sgocesses
and elélggnt@ﬁgvegr&ﬂ %E%P%e%%ﬁé@’ iﬁlég&lr 34 SeN@ bhSecdaalyadic e present

nce ea excl mer lanps 302 is not" configured
inventiint Mevotdisgly/thebbove deaciiptioh sbowld notioketeken & linitingrihestope of
. of the exciner |anps 302 and sidewalls 430a and 430b
the inyggtfRt generate pl asma within chamber. The
configuration of lanps 302 in FIG 9 can desirably,
[0056pr &Nl a rangie of Mglugwis providede itah undrsstoodthabesh dntewighiag value, to

cihper. lLanps 302 and 302a:,302 ' j
the e [t B PR RS n SRRl SR e, between
the upgéﬁdn@fl@skfbﬂ/lirﬁﬁﬁﬁlf thhtGahed is lalbofspéeifiddlly disclosedr Ehetngisaller range
02d-302i can be configured with a substantially sane

betwegrpaitsestaed Wilbp op BtV Yale Braystaistsngg apd rnY QHer stigd or
e AP A e BOTS, ARRIRIE PAEUSRELNOUSRY S D s

smalled fehges thag findependently baigrdRA@r encledeind thd range i and eadtarapge
302e substantially faces ong,end of exciner, | anp 302h,
where gifiero paithenar bath digitsage inclidgd Spdie sugleraRgss4s p 0 £ugquapassed
ithi i i i€ | §oR20y | it 32 sB%a382i Where th
w306 L0, s BHEA T, ARy IR 18 SRR Where
stated dge inddedts @neweboth of dig limits, rangenexdludihgGsithes ar betk, ofghgse

. a A 055 i ng described several enbodi nents,
1n°1udF$gW1‘islar€£?359’é‘]‘éB§g‘¥zed by those of skill in the art
that various nodifications, alternative constructions

[0057ndseged berbiarand imthe dppendsd¢lavns,hesingelpaforme ja' Feam end'the”

oG S RYGERS i G OB b 0 i,

refereitt@36 "4 BREhIN iERE atpuralyiod suchBebe8adrd iefepfiie us I'thg precursor”
the present invention. Accordingly, the above

includeersfareraei o ANG ALWIOEE PIECUTBRSS aad ediyalents ergoh snowa ta theprskilled

. [ ntion. [0056] Wiere a range of values is
]nthe%éﬁ%@ggé?%ﬁt i s understood that each intervening

val ue, to the tenth of the unit of the lower limfg, . "
[0058], Al therfeords fasarise ea?mpnﬁn&i sngludge d@%ﬁ,a* B‘E{ waelpdes

when used in this specification and in the following claims are intended to specify the

presence of stated features, integers, components, or steps, but they do not preclude the

presence or addition of one or more other features, integers, components, steps, acts, or

groups.

12
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the upper and lower Iimts of that range is also
specifically disclosed. Each smaller range between any

w@t@pasissal ue or intervening value in a statedPCHO§M09/040809
and any other stated or intervening value in that

t.at ed i s enconpassed. The upper and | ower
m&@m&%e smal | er ranges may i ndependently be

i ncluded or excluded in the range, and each range

where ¢jthenn aibphﬂahﬁrfoﬂ%enbﬁtihg lek ¢Tiies raaligionnthk agpatatus

the smaller ranges is al so enconpassed within the
comprigignt i on, subject to any specifically excluded limt

in the . 2 he stated range includes

one Ora%é@%ﬁ%?&?ﬂ%?ﬁ%ﬁﬁ@ trianges excl udi ng either or

bot h ohn tkogald doaligaed Withmﬂ&l&uang,lam i ncl uded.

[0057] As used herei in the a ndeq cl ains, the

si ngul atubulared Yém“ng %e;-tgﬁgﬁ)%qugpgﬂ g}‘ﬂﬁ%‘l‘n outer wall
and ad ﬁn&@xr WAL St }Hakt%é 11;1&? g:fsq{éi et@éefhat% Yutdt ¥afaBS the inner wall,

ot her w Se. or “exa e, reference to "a nethod"
whereimihie llndesmgwyalllané thet gleatfods arrcomfigimed $o exniterted meggse ta idluminate

"thehg‘g cursor” includes reference to one or nore
an exaymek, PICUERE: equi val ents thereof known to those

skilled in the art, and so forth. [0058] Also, the

wor ds 3COonpIThe gy "aratﬁQHPélhlﬁi D@urther cobHSIRg 2 reflector adjacent to the
"including,” and "includes" when used in this

outer wplé of thieduldularbodydnil onfigurediol refleet ghetimer lwhé whereindeg)
t he RL&3 f d features, integers,
reﬂed@ egﬁcgﬂ?%ly QrPs figvﬁ@ntﬁg B?ustl%‘;%@o not pr ecl ude t %e

presence or addition of one or nore other features,

i ntegeBs, CcOhpapwanitas obdlaips? wietedn therreficctarids sWﬂ&ﬁtihl& semi-

CLAIMED | S: 1. An apparatus for generating excimer
cyhndrlgal.aawr@rfhepﬁ@ra',ggar atus conprising: a housing having

a housi ng vvaII an el ectrode configured within the

housi ng; @a}g Mh@br 9y 1 Wretntla Pfk@sﬁé ROArbPIIBd withth a space

t ubul ar bod uding an outer wall and an inner
betweemthe el@trodeamd thﬁ ebuilardrody gash Heit thy dbestriede and the housing wall are

&nd t he i ner Walt!h t}\{herel n the housing wall and

SubStaPH%]% 8‘?:??’6’0%“’ g 2P NIPRPEFPIE excite the inert gas

to illumnate an excinmer light for curing. 2. The

appar asus offhe hﬁimtﬁs bEdlbiRe 1 whera theitiishlar Bodlylieadoand the
adj acent to the outer wall of the tubul ar body and

electrq,cbn suchihasdhe eJeetegdede freg ﬁf@méaeem&ﬁpomdgwhmmw}sm& he

6. The apparatus of claim 1 wherein the tubular body includes a partition
wall contacting the inner wall and the outer wall, the tubular body has a first end and a
second end, and the partition wall separates a first area adjacent to the first end from a second

area adjacent to the second end.

7. The apparatus of claim 6 wherein the partition wall is substantially

adjacent to the housing wall.

8. The apparatus of claim 1 wherein the tubular body includes a dielectric

material region having an edge adjacent to the housing wall.
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reflector is electrically coupled with the housing

wall. 3. The apparatus of claim2 wherein the
WO edobastsey i s substantially sem cylindrical arpChtiS100€040809
outer wall. 4. The apparatus of claim 1l wherein a

pressure is provided within a space between the

el ectrgde a .

el ectr g‘de agge %ﬁ%r%%%&%él%%egﬁﬁg L%@%rﬁopglhﬁ/aﬁ Fségnd
extendifi@ ffit® % ohidingwagR o f tietHousing hed 8 pecvad ebd extbrdiag pathat ths housing,

of claim1l wherein the tubul ar body. is around the

and the fimnier wgllds sepgeated fem theeuten wall plaeeion adjasentytp e s5epniyend.

exposed within the housing. 6. The apparatus of claim

1 wherepn theg atpPQ‘dhﬁrfoxbé?&ifnérr&Hﬂg Q1@ tiAhictal PeVphratus

contacting the'Inner wall and the outer wall, "the
comptisiigil ar body has a first end and a second end, and the

partitio | I, separ at first. area adjacent to the
first @ﬁweﬁrﬂeﬁngg@osﬂgaﬁ?%%r_oﬁﬁﬁsﬂ’@éﬁ%mf’o the second
end. 7a sifi@aRPBAHEH benhurdd withith GnivBed Botborh Reidisf the tRdnber;
wall is substantially adjacent to the housing wall. 8.
and The apparatus of claim 1 wherein the tubul ar body
includes, _a.dielectri terial oregi [
i acentioRs Spf etieh Fmg R ofRl bR oy B fonfieured
to gendravd@idatdmsinitaadidticd &ra Subtyat8 posiflodddraver e Gubstiatglipport, each of
into a housing wall of the housing and a second end
the at leRsteongioneimer {AMmMCAPRNIAREIsi ng, and the inner wall is
separated f outer wall at a region adjacent to
t he second Eérggl.e&?%&m apparatus for exciner curing
di el ectric swaibaidrdbdy bfoend feesladtrede,aberpibular bgdy imcluding an
chanber defining a substrate processing region; .
outer wefhand an wneyHplbrat l@shAmeduerbgasfeing hetured the Sutep yefl gaq the inner
. J.agi on of the chanber; and at |east one exciner |anp
wall; dnd ;
separated fromthe substrate support and configured to
gener at e analrefleatos ailjacerdidh toeionter valloofhbgibnlat body, wherein the

BT I N R T T TN

for cufipul ar body around the el ectrode, the tubular body
I ncl udi ng an

11.  The apparatus of claim 10 wherein a pressure is provided within a
space between the electrode and the tubular body, such that the electrode and the reflector are

free from exciting gas within the space.

12.  The apparatus of claim 10 wherein the tubular body is around the

electrode, such that the electrode is free from being exposed within the chamber.

13.  The apparatus of claim 10 wherein the reflector is substantially semi-

cylindrical around the outer wall.

14.  The apparatus of claim 10 wherein the tubular body comprises a
partition wall contacting the inner wall and the outer wall, the tubular body has a first end and
a second end, and the partition wall separates a first area adjacent to the first end from a

second area adjacent to the second end.
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outer wall and an inner wall, at |east one inert gas
bei ng between the outer wall and the inner wall; and a
wo edobastsey adj acent to the outer wall of the tR@IUIS2009/040809

body, wherein the reflector and the el ectrode are

configured to excite the inert gas to illum nate an

exci meqs |1 ghe b GHE b Waim! 4 wggginatﬂg gﬁx@irtiUﬁ vl i€ 5@ sWntially

10 wherein a pressure 1s provided wmthin a space
adjacehetorecnniteewall of theadembad t he tubul ar body, such that

the electrode and the reflector are free fromexciting

it hi ) T f.cllLaim1l
her of Kot he The Ba v e GrBERR Br e bPES e
dieleckitahatbh8 8LiSk hg@ﬁgah 2ddd KBadehOid RPMB LW RIP 8 Lthe\Whhkibét.

the chanber. 1 he apparatus of claim 10 wherein the
reflector is substantially sem cylindrical around the

outer Wal | . Theaprrrsuspiciaiat Uswheren the fbpbarhrdy bpse firseend

.ubul ar bo copprd.se rtitio : 2 e
extenf PR SR B P L RS PR 8
chambet,/a5H tedidnandalfissepaardd €reh thenitdr Ml birédibn adjaednk to the second

separates a first area adjacent to the first end from

end. 3 second area adjacent to the second end.15. The

apparatus of claim 14 wherein the partition wall is
subst apg i al '
R T L

extendingintaa clemsbyer iwatll ofdiesclanttiee et 4 sécondrandextedding giithm the
havi an edge adj acent to a chanper, | .of the
chamth g ahe sepond s sRzsned oy el it hpee chithe

tubul ar body has a first end extending into a chanber

wal | ofg t heTrhasHasiuseItlAnSEE RRsteRNte aiﬁm@ba? hitd 4 Bisbend
t he chanber, and the inner wall is separated fromthe

extendiug imto aufitst chambervedi afitheichanthenand o sedend sad extanding withg a
The ar at of. claim 10 wherein the tubular body has

SeCOH%aﬁ“}a“geFWé‘ﬂd’%&%mbﬁb into a chanber wall of the
chanber and a second end extending within the chanber,

and t hgo.secThélapacatisSofdgial B wHerkinahe at leest one esditheniiip
) of the chanber. 19. The apparatus of claim10 wherein
includesa figst BYgIAeT lsgEyandaAsseqond gxepmerampythe dastsycimar damp is clamped at

a first SidEwhIl Spﬁ%ﬁﬁxﬁﬂ@] And YtdhBS1oSRATRR el o Aths RAMTerS A the second
extending wthin a
excimer lamp is clamped at a second sidewall of the chamber opposite to the first sidewall of

the chamber and extends toward the center of the chamber.

21.  The apparatus of claim 10 wherein the at least one excimer lamp
comprises a first excimer lamp and a second excimer lamp, and the first excimer lamp and
the second excimer lamp are substantially parallel configured through sidewalls of the

chamber.

22.  The apparatus of claim 21 wherein the first excimer lamp and the

second excimer lamp are configured near to the center of the chamber.

23. A method for excimer curing a dielectric material over a substrate, the
substrate being disposed within a chamber having a chamber wall and an excimer lamp

disposed within the chamber, the method comprising:
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second chanber wall of the chanber. 20. The apparatus
of claim 10 wherein the at | east one exciner |anp

WO p@basisgd a first exciner anp and a second exBCTER2009/040809
| anp, the first exciner lanp is clanped at a first

sidewal | ;of the chambe nd t r e

of thea@ﬂ‘yi%grv’olt%ed oﬁg’ M 82%6 %)%gl ?’ﬁ}eglmggn%{@sexgﬁgﬁgé%p to
exciteah iferd £aanithif ilkeas@irherdhmp heilkhenite an epginRt lighttto ctikkehe
. first sidewall of the chanber and extends toward the
dieleckieringterigf t he chamber. 21. The apparatus of claim 10

wherein the at | east one exciner |anp conprises a

first ci ' I ;

firot Skoi mape MAMRUTI R R o Ring AP an A grilding o
reflecton barifigutédalithinphe elantier amdiidjecenetd theexcigler binpenaixtite e inert

the chanber. 22, The apparatus of claim2 1 wherein
gas toggperpie,lag excupp tltodﬁ‘ﬁeﬁ??o‘ﬁ?]ﬁ%mg iflexci mer |amp are

configured near to the center of the chanmber. 23. A

met hoda§or  ex& ERlodGiclahd 28, dheleRLthE iekciffet ﬁ%l!lteﬁas Q\¥eigedf

substrate, the substrate bei n% di sposed within a
bandwidthrsbbstarimily egneentratimghatraboiall 152amd 145 nex $9ham, P2hpm, 248 nm or
303 di sposed within the chanber, the nethod

nIEE‘on'pri sing: applying a voltage drop between the chanber

wal | and the excinmer lanp to excite an inert gas

within the excinmer lanp to illum nate an exciner |ight

to cure the dielectric material. 24 . The nethod of

claim 23 further conprising substantially grounding a

reflector configured within the chanber and adj acent

to the excinmer lanp to excite the inert gas to

generate the excinmer light to cure the dielectric

material. 25. The nethod of claim 23, wherein the

excimer |light has a range of bandw dth substantially

concentrating at about 152nm 172 nm 193 nm 222 nm

248 nm or 303 nm
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