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1 5 METHOD AND APPARATUS FOR MATERI AL DEPGCSI TI ON
BACKGROUND OF THE INVENTION 1. Field of the Invention
10 The present invention relates generally to

sem conductor fabrication. 2. Description of the

Rel ated Art In the fabrication of sem conductor

devi ces such as integrated citcuits, nenory cells,

and the like, a series of manufacturing operations are
performed to define features on sem conductor wafers.
The sem conductor wafers include integrated circuit
devices in the form 15 of nmulti-Ilevel structures
defined on a silicon substrate. At a substrate |evel
transi stor devices wth diffusion regions are forned.
I n subsequent |evels, interconnect netallization |lines
are patterned and eIectrlcaIIy connected to the

t ransi st METEOICASD APRMRATIES BOR MATERIAINDEFOSTHON
circuit device. Also, patterned conductive |ayers are
i nsul ated from other conductive |layers by dielectric
materials. 20 The series of manufacturing operations
for defining features on the sen1conductor waf ers can
i ncl ude many pr oceBAEKGROBK YTIOMt t er ni ng,
18FRM H9ne ERBYUSNY, and pollshlng, anong ot hers,
various nateriral layers. Due to the intricate nature
of tHe freattinentionefdtesadnaalt th sersieonduotod thbticationaf er s,

i S. necessar formeach process in a precise
ﬁﬁ@P“O%BfE§Q§WﬁﬁeRr{ is often desirable to deposit
a Mahmehd adbriedtiod TubhaesdRfor ldBECHNANER a$ uﬁégrat&ﬁcﬁrdaﬁg th&ifory cells,
material conforns uniformy to a topogrﬁg y of the

angh fea e, o SRS %ﬂeﬂufaﬁu@w epgratiqns gp Herfpraedr & idefine features on

e?‘n?c}ﬁdﬂ&oﬁv%rgS’?hess%ﬁltldoﬂﬁluc\(dr%fé}g q%ﬁg Wﬁitec?&if&ﬁ%@vwes in the form
owm ng a non-uniformmaterial de on, In

ofamcloFleheh tsEuqmrehdetfhed pniacsilican tsubsihe. xMaﬁ subsgateflesch tragsistor devices

fined to have f u 01 and 1 ich for T
Wi Rion ey oSl Reuptuft gs iisOmheshtdigagon ines are
pat@errel aha Gl tricaBY chihesidd fr@ eis triidator ale@iceI RS UdHel Aldsyred integrated
parallel to the wafer and surfaces 30 that are
CiEqyB Slesige- |Ad|scp,>pa‘i§@‘p?§bmﬁw]vg,layp@ g msylated from other conductive layers by
; 11y, sonme features (e.g., feature 102) nmay
dﬁgggkg%g%aguch that their surfaces are neither
par alteeteria® of peanpéwtiriog | cperationst foe dﬂﬁlﬁleg fedtyrepon gh¢ semiconductor
t hods mat er.i al de ion si cal or :
“BREoSt P et qRsERey s £ ipbapRipTe, erBhotpye, and
p&ifshidpt Shérl ot@érs,f erious ehakadinf ages Ibaa/tmglegﬁtea&te mature of the features

exposure to a 2 materjal source region_ 111 from which
dgfived oat e isamicprdugiop itrait 1Y Aeqgeser B PorfoR® GRglh @Fqosss in a precise
mafet Gor eﬁﬁ%l@ Nt Llkeh Bedifable &S @E}Jo@ﬁi aW¥ardrD8 oft § SLPLbe P MBwater such
the wafer. Therefore, since feature surfaces that are
thsube tnamlaladoh@rrpawafdrely tp@ t@ﬂ@erawa}f eﬁthhw@cgo@m wafer
a Cﬂl@ﬂ@ﬁiﬁhﬁﬂ rrﬂi’&ﬁ*ier tié’ﬂosmE@,r 1nemamh@¢ with the prior art. The wafer surface is

defined to have features 101 and 102 which form a topography across the wafer surface. The
topography is characterized by surfaces that are substantially parallel to the wafer and surfaces
that are substantially perpendicular to the wafer. Additionally, some features (e.g., feature 102)
may be skewed such that their surfaces are neither parallel nor perpendicular to the wafer.

Prior art methods of material deposition using physical vapor deposition techniques

tend to deposit greater amounts of material on feature surfaces having greater exposure to a
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5 with respect to Figure A, a thickness 107 of a

deposited material 103 is larger than a thickness

105, wherein the thicknesses 107 and 105 are deposited

on feature surfaces that are substantially parall el

and perpendi cul ar, respectively, to the wafer.

Additionally, in some instanges the non-unifornities

in material deposition can be significant enough to
meagtislesoue sapdot § 10 Wdm @fﬁwh thethaerid iseieb @it gh Beheral, the material source
degoa I ted. For g e, a discontinuity 109 is shown
regtong 14 ¢ Tepeeatissh xﬁhla &9 %PQV%\Wewéffrhgbﬁgefen tiRe SRiuReyrfaces that
arb &b senBlallyd ralle‘l‘ tE @k LAY HaRPELAAdBBSire 1ot thé anPiElesource region 111,
desirabl e have a uni formthickness of e materi al
th@%_ep%@tmees@rfmﬁé tendgle edugnilate eregtar frauets crfeigacvsctb@ sRitenibl. Fheexample

Al so. er.a
R T R R SR Pra i s e RO R gt ickness
1 @be pelsdréie dtheathéskhakes! a§2rand THOSS aren Gfpotshlinf Oh Neftatee kirddces that are
]?F osition f uged bg quatlons In surface exposure
glaptindly srallel apd fstReRicy g irgRet v elyc & thie wafEpAEREPRAlly, in some

ind@andek GHE %n—'hﬁrféﬂﬂlhé'soﬁlg fhafbBart d@d’o%tlbh |dd§tlfea§1}gﬂﬁ§ar§ hawidhOto cause
a material deposition sequence |eading to void
dipeontpyitiesnin theymaletdrbgiscdspasitedy Fohexaptileora digcpntirmiity PR is shown at a

] O£ AR RS IPAR [PV LER AL o

d@eﬁblﬂeo davd apodgfoaphiickiess be thmfnetrerlsludefpaﬂ&d dvl&r sadiefeature surface

anc e features, na esent hi gh- aspect
rerg%f?fe ?ezl?ft %ﬁa &8 Giepid (SB’ pris tg’?éerFlé‘/aPHtr aocgptable to have
div¥@ntihGads sHedBN & Qr&lef)&ltéd %ate@iﬁ?fagé thiE oh ARithrth HaffhEleposition
20 than 2 or 3 to 1. ure 1B-2 shows a begi nni ng

ca@ﬁ%@y vefiationgrn wirfaed ewewesmth@matpn@@e@se fegioa dél &dar gy problematic.

f||| e e.

o s PRSE RNE LOE AERERT AR b e
lendispectoid torintjen; & zic‘Aordpﬂ[deomthahé priat 1. F@ura‘jﬂi}d)shcbwsamwafer surface

TSR RO U0 1 ERFSERESTots. TREin| Ghriies FHOeol0! define o

topS@ahS RP HetviderFafBlel Bl sod@3nstahceddthe F08Es thidARpleB@t high-aspect ratio
t hi ckness 105, wherein the t hi cknesses 107 and 105 are

feﬁ'@ﬁ?@ 3vheesin g rptgh@ﬁ}h@ feptyye’s ¥e¢rtieal dangensigaito ip dateral dimension is greater
SRSt jally parallel and perpendicular,
t?ﬂsge%?%vely, to the wafer. Figure 1B-3 shows a |l ater

st agFeglof: 1BFeshowt ertieginnide page of omaterigclepssitiont poabedintended to fill a

t he ,space he adj acent . features .10 i th .

s oG S PISErst TS 11 Ve b S oF i Aemyipity Hsbidsed wit
reSiRBOBI Hig 128 1 Al Peorfaeahatéral H8dosBioh natesls tdadto ?Jsﬁlt in deposited material

substantlally parallel to the wafer. have 3
laygre Biving eeruBifee Bicknesses dlopdlisknsss 107 O?rﬁteecieipawei omaterial 103 is
laf ﬁaﬁ]laﬁ tﬁiUlExIe@sCﬁ% h/ﬁé}fsm%eethﬁzﬂﬁe%&ﬁqbb Qllxcl YOS are deposited on feature 101

erpen icular to t waf er. Furthernore, the

surfatesitizdt agepbgantinbnpaalie amimpeadldulah eespmtleq:lal to theti vgdtfemce

(rjleran H;Iglf’rlézﬁﬁ towtgeac {'E ﬁta%%%F th? ma%%grd?pgaldé%rg%%%stge}ntter‘f’deh% fill the
spdepissivéenahe zrc@dcenﬂ matﬁx’esesm Wigtgthe Atiterid]l 105 Dué & thBnéh-Gdifowd material

the final result of the material deposition grocess
dpRtititethct Bafr 110f nerkpeee daperewhsitniglacharlshto the wafer. have

adcBalHeES dRAeMbidkniNe RS Glatedihl 1B thaPYke Elﬁfatc&eglat are substantially

non-uni form materi al deposition, the deposit
pampendiciilal to theewafor. dfurthersnose les tthar ldtexkll geppsifien bentinfiesaangr the lateral

dl:sl'[ nceS&Jlrrnfm&}s Sc’ it becomes more difficult for reactants to reach the lower region and

further reduces the deposition rate in these regions.
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ultimately reaches a thickness at which a bridge is

formed between adjacent features. The 5 bridge results

in formation of a void, or keyhole, 113 within the

space between the adjacent features 101. Thus,
non-uniformties in material deposition can lead to
unsatisfactory material deposition results. In

addition to depositing material to conformuniforny

t o thigurt dBeystmphyheofinal hauls uf thaarteriaf depbsitioprotess intend&d to fill the

al sp desirabl.e to.planarjze surfa of  the wafer in .
SR PP TSP E e 00 gith ths syl 1O Pype thp ngp-uniform material
déepekition ethé ApR@iaP Matedhl bl Gadhedethe sW¥stAALTy PASE Soature 101 surfaces

ft)'l anari zation, fabrication of additional netallization
u

igypiehs regehes rredickuesstaanthicll pprides és Binhed betveend adiagent features. The

Laer [ 4 f r aph f th .
SHIELERTSH KAL) DT, O PSR AP B e
feptuosd9$. Thaispmen-urgfohoidies or mpteridl alepositpn camfied to unsatisfactory material
d(%l agari z‘gﬁi on. In general, the CMP process invol ves
SPHPhE®&Rd contacting a rotating 15 wafer against a
MoVi IAGd@iabh fNAepOsiROmbtBEa o SorQH drdfobBl & ﬁl%stﬁiggﬁdph%he surface
S%;t ens typically configure the polishing pad on a
of B ayafer: Hib @lsgrdepirabla waplatssize a snpfage: plothalwafer ia aspraeipgymanner to
dé . g X 1 r e . Ne . .
5l SRR, ), BRSO JhgT {265 AL garaion
fabheatioCVP plditpesls meWflidatort fayeSMRcpmec sgistantaltyuidoge difficult due to

. | e.and ful . f | di f I I zation,
SRR e Rapates MR SloaleR LR AR conti mue

r eseqrdhbhigl aRechadRYEbRRIRER @VIPAbIo¢EsstieDARImkIRS fodperforming
perform ng wafer planarization. In view of the ) )
whisr lgaarirgtion: e gengral, te{edB presiessaiivelppsalolding anggongacting a rotating

M Z 6 be i t :
R R ot PR Bt Ao e IR, o chaoms opicall
canfigutie ttheopishi@lyPap pwe estsry t@ge SUMNRY bEE ATdEionANERTFIVEI is disposed

I.n one enmbodiyent, a methaod for, depasitin terial
togs BRSSP ARE 5F Pt JF waler agf e pRidine miblo daag and enhance the
CMPGirbetes appl ying an el ectrol ess plating solution to

the surface of the wafer. The el ectroless platin

sol uVhBntheCHRBinsecEshis dule capableppd et for altovmgcwafgr planarization,
thBledd her pR&AMGE HQe W {dntiRQ re RGEMHIng aldGe d118n8@e techni f
I ncl udes gxposi'ng. the surface ofngg he \A‘g?)gpl%t o radi afﬁt manes ot
pBBrming vegpfertpiamarization dp afsveofghe fonegogsthary ina nesdfer @t apperatus and a
Q e surf.ace of -t waf ey t.o state.at which  th
mdigd 1R PHELEE o e FetoRiupe alrEnl i M ngehifive or as 2
cdngAeh énd fo 1€ atdiforall CMP protess.f ace between the surface
of the wafer and the electroless plating solution. 4
I n anot her enbodi nent, an apparatus for depositing a
material on a surfacgniiad Nefmvenflbsc! osed. The
apparatus includes a tank defined by an encl osing wall .
and la dsetanthedinming & mekhodsfor depobitigeredatenalcane siirfacgnof a wafer is
. rel e [ [ on. f . rt
Bk Pleam ot Ao BPlhy B et A8 luo GRERE surtace of e
wafap Plifet elsdtfoltss Wiging Ssoboibh |ig utisttaihel auppemperatunabtewhazh a plating
r
regctlsolfll Q?vrfﬁ n%te gccur. The method also includes exposing the surface of the wafer to radiant
energy that is capable of increasing a temperature of the surface of the wafer to a state at which
the plating reaction will occur, wherein the plating reaction occurs at an interface between the

surface of the wafer and the electroless plating solution.
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5 position within the electroless plating solution to
be contained within the tank. The apparatus further

i ncl udes a radi ant energy source di sposed above the
waf er support structure. The radiant energy source is
oriented to direct radiant energy toward the wafer to
be supported at the subnerge8l position within the

el ectrol ess plating solution. In another enbodi nent,

anotlhenotagparbatingent, ah apip0sd fof dgpositiNdd Maiedhl AN @rface of a wafer is
di # §§§§°f a 10 mgfer i s disclosed. The apparatu

P SBPATERk NGB AanbgeTaRd Bl G0N N land agodom. The tank is
cd@kheMo cohfh zh?élgctﬂoﬁasﬂggtflﬂg%fu%gn LRs& g%ﬂérréuﬁ{bln structure is disposed

el ectrol ess plating solution. The apparatus a
withia |thelask. al hevysdfer support strucowe fs @mﬁeldedl o suppert t veafovedt @rsubmerged
pdsﬁ{oﬁ tvﬁglgn %h% ec?rgfggst X.\f%{ eroluftljtroﬁrtrc]) ¢ ﬁon mec{(wf%hlg e 1%!11? t"llhe %pparatus

fuAtieti indlodea b lrydianm enaaghi aa)lilfce dipo @y abourkewhfor sillppdﬁﬁﬁﬁﬂture The radiant
above the elect ol ess t|n solution to he conta

ed

CrRESOHTS e TSRS oo e LT EREr QY1000 ST 1§ Supporcd at the
suBknle 08 B6kitidh Vdi't}ﬁﬁﬂie eneagbleﬁtpla&mg rsaﬁu&pwar d the wafer

upon renoval of the wafer fromthe electroless

pl atlh pgotsen emhogdiment,ranatier prparagustiod Henesiting armodtéréal on a surface of a

r r face of

wﬁ@?%rﬁ%csﬂﬁ dI gg gﬁh!ﬂ] @&d@s e{aTng Séﬁ%erdlc u eezl%l{OSIP% V\fgﬂ an a bottom.
Tldsethmlnsd:oh)ﬁglmed erwohtasi am@lmb]es@fldu@ sohitibo.rThe appaatu@nlko includes a

W[%%II‘ 1%?(?6% Iﬁgn ed gttg gl%%g% gxlfa?% 38% gt%,c{e r%tg%?elarg g % | e electroless plating
sollitoRAs afd Wntaltied WiltEn R lank. Th@dlﬁ@{aﬁ%’ & YR ten@r%{/' WGkt & disposed
is configured to support a wafer a subner ged

abewe the iclsatrolpssmlating feludondetbe @@réglgeqowhm Hy tankl Ih¢ weianienegy source
is, o%f\t%g ng th\%tt @hﬂntt E}{% bvardTﬁl% %t rlégmotléfir (thtﬁg VF]afer from the
lant e rgy sour ce ose t
dmm®355ﬂumgpmhnghructure The radlant energy source is
oriented . to rect radiant ener oward a bott
b BB SRy RO SRR JoT PR e f Bt  Aggface of a
wiesistdiRbs¥. tihk AppdfuelneRbECd BER dBfifli 1Y %inS@klebih® Wall HAE a bottom.
25 radi ant energy is capabl e of traverS|n? t hrough the
Thygetprdy is confreagad ta Conttia an glectpless glatingsplytiqned SOswqtfarc%lpmrt structure
is éi%goélgﬁfvﬁﬂnn e t?{ke Tﬁmgér it s@ﬂctﬁféggrcéﬁﬁjgﬁrefdQB support a wafer at a
OSItIng a planari zing yer over a
swmgeéswuonmehlaplmaitmbss piadm,gdszehltian t@b&cmh&iimadeut}inyﬂm tank. The
enc wal | . e tan i gure
orp el Mo it S et el soief e Sl o6 Fhter St strcture.
TiRPRAGA dhSrod sd0rck RCbrithes 8 diadtahdidl esetpp dwars hrbegbrsbrface of the
dlsggsed wthin the tank. The wafer support structure

wiler ©olf supneed tdhs smsrged RopitionTigin Bie clecyalsreplgiéng solution. The
ra@gﬁ‘t' éne W\?\Aé]{éhfé Jfﬂ%ﬁf%lsﬁgttﬁl%{@ﬁﬁle Rifa%r lis g1e§t0% thajteﬁglr ﬁr@seggon a top

conta e apparatus furt
surfacd afdisswaterpl anar nenber di sposed above and

subst anti al | y. rall el he waf.er s

St r dbbr oo 2 Siahd b e TGk e RRR e st oy verer i
difdsBd. tTheapshriius asiddavasmif defied byea bafoal arsiipRaElbsing wall. The tank is

structure. The planar nenber is al so capable of bei n

copfgyred é%@ant@mo% RaeElesy Ridiigeviaiudirn wikh aRRAFSeT fle ipyudes a wafer
subﬁﬁ’t YRl Rire &%mgc[ YitBih HChA The AALH El!lp%@ﬁls{ryoture tlg]&nﬁgured to support

apparatus includes a radiant energy source di sposéd
the iefee at hawbplerasd posidorbwithia e ddstreless ating solution to be contained within

the tank. The apparatus further includes a planar member disposed above and substantially

parallel to the wafer support structure. The planar member is movable in directions both toward



10

15

20

25

30

waf er support structure. The radi ant energy source is
oriented to direct radiant energy through 5 the planar
menber and to the wafer when supported by the wafer

support structure. In another enbodi nent, a nethod for
applying a planarizing |layer on a surface of a wafer

i s disclosed. The nethod incl éides an operation for

appl ying an el ectroless plating solution to the wafer
aiglinfvac domlthe whfec kiipporSsruplusd iThg HalatnhéMbel S5 also capable of being

mai nt ai ned at a tengerature at which a plating
POSUOPT BIYXtRAES tOrfBE WRERUNET SUBBIERd by Phiewaer Hpeorh tSisture. Additionally.

theREPHHAESnPRGdstd rAMhNIné P ARG dishBsdaB! th@ﬁl@?ar%%b and above the
proxi mate to a top porglon of the wa ace. ‘the

Wpfea pEpPOTEiTiRvre s Blra/radiantoenergy pelllrcealspment]eémo difrect radiant energy through
I t ron | 0se betmeen t he
th% pﬁﬁi!nr I%Iﬁl?ﬁo aﬁ)(!l & tlaggrﬁéf) lVHér% sUpp Sr%p ?)g suﬂ%cirﬁ,]s(%a cture.

f ur tIlneamothm: hmblmﬁmempasmenlg)dt foe apysiias aSplﬁrfaafzmgtIdef afliaddikface of a

.gY.. h h the
wgﬁ[ger %y ]S%Fﬂﬁlgr 3! n%h?cl;e ] dé gﬂ;qugn;itelfrng yg}aﬁéﬁ%gg 6‘% electroless plating
sditfonQa SeNPafdr JubHRE 'Tﬁ& ble8irddss hREnY&SI8fonSiy Haﬁﬁﬁnécpat% temperature at
state at which the plating reaction occurs at 15
which @ miadipe resetigiedass mhtereédlb/cqcmm Ebsmpthad klag insbidat pcumoam@ a planar
mte{ﬂg%rvéggligng}%{l%&% t% c%e&rt?(i er e%fgrt slsug F eafgg ni% T nhember serves to
explehm @Drtm i etectrédedz griating p;eh:thn andpaed detage ﬂleqﬂadah @ember and the

ven mnll 0 nore apparent fro

wRgT Cﬁ e s &c, OSIfE Wl él&f%ca (i £3diagt energy by

a%lh the) @adiiie QABIBN WhidE gt HIRWb A merhbdrUThE ahdind H¥ ble of
P gxanpl e the pr esen%ldll?\,/\gntl on. 26 BRI EFIDESCRrI >
m@rﬂasmﬁa FrReraos off he Walkrestetpesrio atstagretthvdiicinthe plating meﬁon occurs at
a f e}lgi?{éeﬁtgg@ e%qgiag{ﬂolﬁ?éﬂaglgé%)l@%? :ﬁg Iﬁ%ﬁ»& ? %léﬁ%leh The plating reaction
fommm f plagdrizing layetr hettveen the evafep anface quihapliamgmdnrber.v\hi ch:

ure IAis an i st I.on a

o osQELEPPEh 31 Blyappetef Bhrbinlan pul defoaa wareappagnt fom the
foleWing détailda laéicﬁbﬁ&l @RAOSA tdoBfinctidd SGHOFHRABEBmMPhAing drawings,

the prior art; &ires 1B-1 through 1B-4 are
iljuptraiag by ey ALCXEHE thprasepinsentian- deposi tion sequence

| eading to void formation, in accordance with the

prior art; Figure 2Ais an illustration show ng an

appar atus for deBrIERDESTRIPIGN OF THL Dnmwavcsurf ace 30

of waf er,. in _accordan with o e.& ment o

pr esalft Y FERt Foéﬁtﬁerﬁv@h &%}“‘QB afhyan Trﬁtfg r“é"cyu %fﬁ bé iderstood by
refiEnot ROthd IR &Brifton tthen apQafacticn With FleGdé@npdfying Brawings in

accordance with one enbodi nent of the present

whishention; 6 Figure 3 is an illustration showing a
var 'f%ﬂlr@ rl‘Aqg att nﬁs@a‘?ﬁﬁ ﬁ’JvHﬁg Rbrobd Hi&h Abw of TheBERQ Qﬁﬁb‘é%llowmg
wi th dne enbodi nent e present invention;, F gure 4

a hen- mnformInmetrtaadfrp@sntlgmowwgrdamtm@rthwamcprm on of the
appafrig&rgsslﬁfl ﬁ:llr(g.l%{lele-llA ’arei flustrations showing a material deposition sequence
leading to void formation, in accordance with the prior art;
Figure 2A is an illustration showing an apparatus for depositing a material on a surface
of a wafer, in accordance with one embodiment of the present invention;
Figure 2B is an illustration showing a variation of the apparatus of Figure 2A, in

accordance with one embodiment of the present invention;
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accordance wi th one enbodi nent of the present

invention; 5 Figure 5is an illustration show ng a

variation of the apparatus of Figure 4, in accordance

wi th one enbodi nent of the present invention; Figure 6

is an illustration show ng an apparatus for depositing

material on the surface of the wafer which conbines

the collimted radi ant energy source of Figure 3 with

t he Rigasel 1:Dfan iFuggtatien 4hoW1ﬁg ac ofatlamef the abp@aies of Figure 2A, in

enbodi ment g‘?? Mr ese i nvention; 10 Figure 7 is an
a‘fCPTdﬁ’é“ter“él& Bt %fﬁ SSFSPERYRNIPT  deposi ti ng

Mat efib@t 408 ah hBustiidRGRwRlg anbiher Wafaghn M“fh@ ?&5&9& BEPicure 24, in

the collimted radi ant energy source of B lﬁ
aqeprslanes S5 Or’éfembpdlgmlteofShe freseaiciovantdemce Wi t h one

enb t i nventi.on; ure

il 8@ atl on shiﬁvftpatlgg %Wlng L0 3Ly O%Ie og;mafa'%s Ot Figure 4, in
aaasartdemaeamthmmtehﬁo&ureﬁaﬁeheqfresehhevemfm;r in accor dance

one enbodi nent of the present .invention;

F g gl 6 ar g SR PREFAIIR T &ﬁp%ﬁﬁ’&ﬁ%‘?}é&l piyfhe surface of
thd SRGSH WHiSOcIREiRsI tRd cAMImbB@ radiibnt ourck e F Y@f‘&eﬁ withPhe vessel of

accordance wi th one enbodi ment of tThe presen
Fighrpdnin asperdgmicg wiith ong pmbedimentiof thgprasertiimenédmowi ng a

flo r

sur P aeg of i RulEhoR e SER0RAN 1 o R Brt SR suruceof
thefwafdrevipehesmttings e adllimated Fadgmt enetfyBouse aifi Figure 3 with the vessel of

illystrati on sho a xpansi.on of the operation
FIBRASS: Gy CHrOIEG DG o AL LB PESHE AT one

emb ol iy Btis & illibtRutibh g AdupRRHS for dEp @M ndd&eial Sn B8 surface of
i Ilustration showi ng an expansion of the operation

the gefr.dn amogdﬁn@e with oy emh@dme@b@ﬁbmrésw mﬁeréwe,
errbqq 1llhpueat18ﬁ %%xté%(é&:ﬁ)g%ﬁg (%HZ{ g a'l §n 4 surface of

|IIus |onsovmngan lon O era
thﬂz @@&r aﬁ addoglanee with Gk, emhmdmmooﬁhmpresam inhertme

of t ese dnvention; 25 F e 11 j
o et BhiCHEHOR SPaHas TRM Rt P b e dcnasy g 2 materia
o4 AL &f I\Gafb@YdccOMBce withwak %bodlmelﬂwmeq;meﬁ iehtion;
one enbodi nent of the present invention; Figures

12A
t hr JligHe 198 is @ ritlusistion shoving AR €xRFRSiPR [ofi ghe apgraiog 1001 of Figure
16 QG dn R VARPSHeZRbo@hen &Qﬁeeﬁ%seﬁﬁ%éﬁ“nﬁ?d by

gpositing a planarizing [ayer over a wa
accdrigandéCwvis tan idndratiemblodying At erpansioe oyﬁrtm epﬁratxon 1003 of Figure

t Fi il h
e A LT e s v

| ay eFig@® 18DSH rdnaidiasttion sNBifE an ieRpACioAIHaARE Bpathtidd 1WOS of Figure
enmbodi nent of the present invention; and 7 Figure 14

194 impecprdangspyigh asinbRéiiieREPIAhs PrevkeHErMtier: anot her
nret f}qghrg 9 iSRRI Al oRsHRIWHAL aﬁ)bélgmk N Slep Kitind ﬁ&!?xf ﬁ%ﬁg layer over
I'n accordance W th one errbodl ment o
a wa@s etnaccondnwnmﬂmne eB1bDEMAN EDDESCR] IPTIndN;
Figures 12A through 121 represent a sequence of illustrations showing a planarization
process performed by depositing a planarizing layer over a wafer, in accordance with one
embodiment of the present invention;

Figure 13 is an illustration showing a flowchart of a method for applying a planarizing

layer on a surface of a wafer, in accordance with one embodiment of the present invention; and
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Broadl y speaki ng, enbodi nents of the present invention
provide a nethod and an apparatus for depositing a

mat erial on a sem conductor wafer ("wafer"). More
specifically, the present invention provides a nethod

and apparatus for selectively heating a materi a

present on a surface of the Wafer exposed to an

el ectrol ess plating solution. The selective heating is

10 pFigwiedeidisbyn dppirationgshoatigas tflooEdQyf ta@othé}emm@ for applying a
&grface The rad ant ene&g is defined to have

PR NSBYH W‘é}wﬁ‘é aphat 2 Wefer 18 assadanne vath ape ﬁ@&?dlﬁﬁét of the present
iveitemi al present on the wafer surface relative to

ot her surrounding materials. The radi ant energy can be
adjusted during the material deposition process to

optimally foll ow changi ng conditions of nmaterials
present on the wafer ﬁﬁﬁ&kﬂ%gﬁﬂﬂﬂiigﬂective heat i ng
of t@l%aéﬁ?fsﬁéak fABBJIRRHRES e [RIBR" AL &HiBn E{ﬂ&&l@ﬁﬁem@[hod and an
an interface 15 between the wafer surface
appaggusrion depesiphge mg:rlgbm@ S@mconﬁh@m wmﬁse(“mﬁer 8. Monerspagfcally, the
px%gent B%el%tlo?ﬁ?g\fl&%% m&ho an Cau s N ; ﬁﬁ%cgly?lgl ez{tlglg%tmegeriatl Sresent on

er surrtac e
a drﬁml dfettle mférh@(p\b?‘delb ﬁluelfaaﬁﬂksi tpa&ug goﬁlﬂoﬂ ’B}Celt lﬁdlkigﬁﬁé heating is
{ reaction that is initiated an controlle
P@é@ﬁﬁﬁ Hgalmi%\n% BHPEE Shetgydo gie walyr siEpesr Thameligpeengrey ﬁfgdeéivaed to have
a ARREIRRIth %ﬁr@eYthQ{erilﬂ 8 fer AR Mt atCRE eh¥erSP %Fé%@nt &0 t}él @&er surface
enbodi nent s of present 1nvention provide a net
rejghige %Otaﬁrrﬁarram@ng weterigh. alhgradian gn%tgma‘nebe adjysted durmg the material
i ] t ven Q a_net hod
de}%%ﬁg% bl%g%%ﬁ? g%tﬁéal%ﬁ g 0(1)1%1{% §%Eonﬁﬂloﬁga ng Ina Zelrl'ﬁla presen % the wafer

surfaes. Tihh eehmi‘ve theating @f éienvdfé}euﬂzhoa Raisey & fgnpeAVRE iISRAES an interface

to fi ssed areas_ present on a surface of the
bepapey e FATESEGREARL ﬁ*eﬁl%cﬁoleﬁeplﬁfn&emwn i TRy &R pegpure qnorease at the

infdrABAn FBARGNses 3 PRl ORH BVREurPRAhE WX "Rt Bcd ('Thﬁs material is
top surface of the wafer. The 25 positioning of

depoaitedr omrhebezfers ayr{pse througnar abctécrleas@ml@mes@aq@patthﬁgs initiated and
a
oo B9 BEAERR, a2 0R e TRARE o R 8 HBqpriacely defined
radiahemepysbace are filled with electrol ess plating
sol u dlant hen appl.ied to, the waf
Sor fhlse Sytpdanetit. of e SResnbi B 8 st Qhhidrgh fparatus for
pMadRIngSH IWA6€ M esps@tiedly] R peadnt Nevedtfiot PeoW@Ees method and an
surface causes a tenperature increase at an interface
affperatiys dor denesitie aplanpyizing dayeneigr the avate, whesein thyl pdapgrizing layer serves
tophﬂt Ilegzgselﬁoérgés Bﬂ%senﬂbﬁ £‘%HH§Jea5f“{h§ \!V%lr q.ﬁsa%cérgantcg "With the present
causes ating reactions to occur at the wafer
insemfoa,caaplam aciheet 5 posidsedtoven dndipnoxidete éd e(xtprsruffe@sof the wafer. The

Lating i on between the t he
PR iRPh By GBS St BB LB E Ui S SOIU3R between the
plai Inictitlet OiY BE Walh® surfadisadh th@nBs @¥essed@edd|padiat dﬁ&H@%ﬁfer surface
is then noved away fromthe wafer to allow fresh

arg|fidleq Mt edestrpless nlﬁglgssel%ﬂpn dirdfagt erergnie drespepiesido the wafer surfuce
tobs%Ie\é@\eemy L a%a@&ﬁﬂ gfégcgp oh tl?é"gafkp%\r%é Gthe gl@@cﬂfe he&tb% of the wafer

pl anar ‘menber 1s repositioned and the ra |ant ener gy
suricq eappﬂ aetdmpa‘a@m irekdage at he mtaltf@el ladﬁveeneqzhosW¢fetd surface and the

u at | eactions forns p anarl
echgrogersg P]ﬁ %Cglrl]t op.: F,;ge Eeglpgrap IS, hnglfef‘ e in (‘g]rlrn cajises B aﬁﬁ%lgeactlons to occur
atnﬂﬂﬂbﬁfer surface. Reactants present within the electroless plating solution between the
planar member and the wafer surface are consumed through continued application of the

radiant energy. The planar member is then moved away from the wafer to allow fresh
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5 1n the follow ng description, nunerous specific

details are set forth in order to provide a thorough

under standi ng of the present invention. It will be

apparent, however, to one skilled in the art that the

present invention may be practiced w thout sone or al

of these specific details. |#& other instances, well

known process operations have not been described in
eld@toddst platin@sadetfonnobe idt@rspersee dessad the plaabs@ehBertahe the wafer. Then,

present invention. 18 Fi%%re,ZA is an illustration )
the pERATg e her dpprarsitioned pad theaptiaitensigy i rrappled- &ivenspally, the material
dépeifed@ougt tha plBhEFeactios AFHOL IRAGEiNY hler AR cGTRAMAIHE Blanarity of

of the presenF i nvention. The apparatus includes a
the glagaraoembees i ned by an enclosing wall and a bottom

The L ¥ i . t. .

oo DA SRR RSL O ICHAUD, 0SSR  RLARR provc
thorypgle mefetseohdingi off ghe sesettaiblaatiamdt widnbeapbareaty Boweabt, @ one skilled in

el ectral ess plating solutions, such as Cuposit250, 15 )
gt 1 e P g <SP Py BB APYGPRAET gLy thog specii detals.
InCodise H¥taB e, REIERATAI RS sPbREd1dEs BAL Ubi 828n 8&EBribdd8n detail in order not

devel oped for use with the present invention. It is
topmagesssaBly@bsqyes e resent firentidle el ectrol ess  pl ating

sol ut:] ' [ rat. i

¢ e 28 2R dE o BB oR ol e B A5l HPRRALRS & Rl s surfce
ofeh ewdferplire sscopdaatd mgths aheutmbmli@@8 ofi the presentr e@edtioat The apparatus

LR ST M Sy W R PR T g

cddkaid b @lectBdlbsd tplQing 20Mitib® 20h eTHeatkserOihvendiBh cam b hplefented using
215 |%%ErOV|ded for renoving the electroless platin

2 . ] . g :
suiigblet pish @oBnenlynvieHeble aplrcttess pipfing spiyEons| ach23g Cuposit250,
IS B By BT NEntoR, 9,50 P ) ] o o
bo@keloper fonesewith dienpradent infientioe! Je it profesble, pbagvienghat the electroless

oSt e B0 AR Sk S B ESepPor xampl, i on
erBbRAGh 0] (BS SledttMsk PRtiBOIINI0ANR02 O3l hétredegh tkiperitark bdO about 40°
can be provided. It should also be appreciated that
Cphaffl es and other flow diverting nmechani snms can be
di spgs b daithdhet B gk 2 QLo 0idRy ey el @ troless plati
di rggt(?%n% |O:dy artfd ur11!|{ ?or m %gypt 0 t(ﬁe fﬁ%\?v%g%e froless plating
soditmot203 teths tankl 29 ang asoiutieti2dh iPOBvitérd o gimavirng thaelketroless plating

3 BB 20l RSP TRA% TER s Bl SAEAAIBELy con

fléw tof e et tt1&s Platingesorition 208 [ te®sgh3 thephslt ROY 18 Adngtenthiddiment, the
203 within the tank 201. In another enbodi nent, the ‘

elpigiese ptafam gelution 20 g0 bperinfiraiveitplonistig 4y eothir gpRodiment, a

cdnBfoud Fbwi o B 10 1els §1Rh ot BIRIBH 86 Hhfou@h tet8nk 201 can be provided. It
el ectroless plating solution 203 entering the tank

slpol. aljonbeoapprasintricthaterafilestahe othenflow)ditratingemechadising can be disposed

R o e ) TS PO Gy gt

pl9tingadonitivn i208 @dolighathe &y 201 Hathtiyee, of ofeahbeiaémangedat exchanger
221 suitable for affe tinqb%he t enper.at ure of thg

23| gy Porerempret Mg s BrUf o) RE3MEIRbE ICmpPafEn i clectroless

pWirtdsollin P08 S@fMin B V&IRII09 NI RodkeiAdiment! A8 heat exchanger 221 can
el ectroless plating solution 203 is maintained at a

besimrderaantddautsidd ofvhe éamps @Ph tu meintgipthe temperature of the electroless plating

solution 203 entering the tank 201. In one embodiment, the heat exchanger 221 is represented

as a coil over which the electroless plating solution 203 is flowed. However, it should be
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exanpl e, in one enbodi nent, the electroless plating
solution 203 is nmaintained at a 5 tenperature bel ow
about 15 C, wherein a | ower bound of the electrol ess
plating solution 203 tenperature is |limted by
solubility. The apparatus of Figure 2A also includes a
waf er support structure 205 dPsposed within the tank
201 to support a wafer 207 at a submerged position

appirtdiited thhteang|odtek ypl @8 Sieddleadhan@r 23D bwiiabRToritectihd!the Anperature of
odi ment, . the wafer suppart structure 205 is_ defined

ﬂ’tﬂg?eﬁ%‘\?ffscl%a% sglyer 4%t Faa heymelﬁﬁﬁméé &ithdhg presenirinyeptign. Preferably,

tlﬁ%l&&t@lééj?faﬁﬁg ngutlt)lli] 08T GhaikQified HOWENBEtant aﬂy qg@%‘émperature For
enbodi nmen he wafer support structure

expEiplaeld poe [?F@@ﬂ’di@nbaﬁfﬁl dbctmlmi apdatingi sdiuttdme ZObostroamtamed at a

£ For
te% g@?ﬁgﬁéw apﬁ tVY% r Srgglpao ro%)vers oruglg toﬁ ’rthee elf‘é:g'ggésawatmg solution 203

teirrrpeliaunieisainntaarﬂbglsoloﬁllmal sed areas configured to contact

t he hottom of er 207.  The nunber of raised
ar oalRGRBE® o} giﬁgr??éuﬂm@?lu?%@ P PRIt 205 disposed within
the thkChOIr & APPok @ WhiPROT & a zﬂgorﬁérgéde}gcﬁﬁion Qfittn ‘f@cf ﬁEctroless plating
transport devi ce between the bottom of the wafer
sodgfipnt HB. tlapongf eneppdimegaf Bie wafpperpost styetuter 20206 deﬁn@d to provide
d S
s@?@%%%&rcg)ﬁ%g%é %é%[%c? {I;g% hg}éﬁém nsttjzggcev@lf |‘i"#€‘p 9671 However in other
ernbntlimeus, gt wafercsoppa@tstrictue: Hstdan be défintl e prafide pé}ﬁZl cofﬁhﬁ with the

nunber . of fti ' can be. actuated.to raise_ a
oo prieolhs b RDaRh IRk el booie G e v alet pipBy strcture
268 EMGheL® 2BBmbdr i FaibCirbdstcdhfififed loAISREY the BbutdN@f the wafer 207.
wafer 207 to and fromthe wafer 20 support structure

Theomimber opraired atcaherdi heeditnsrsed Reer e wfes pport P‘UFW@J @moeallow for
S

AR R DL i LRSI LER, UL 55y o e

wefeboghpone sityctird 20 ndii arotleu pyeorlarg tmbedimed, RO svates support structure 205

CO.an ur ed curel e wafer 20 duri a
cfrpeft TiabSTBNe pitoEauEaio Sauat o ArHih T Mineater 207. The
niMeR lof SiRRROPihs S b'&bétﬁﬁecizgﬁrais@ an@ QVdr Gh¥ @dfet 207 with respect to the

oscillate duri ngst he mat erial deposition process to

walshappert skydye 285 dhusfasiysting transpers e the fwafer20fde end from the wafer
ol I I [

T e L

roflonf orgGingat-ltke @sIciukdsatRegardless lobrthe cspd:caiﬁc dvaferc support 25119pture 205

vertic rectli rotatlon direction
oy et e gpot Rs s A5 o Bl c P ERb B g warer 207
ddrhng a WafeRil GYPRGIH pBbdshiChWne em5dmﬁ:mcqw‘wg@f Qbpb@ structure 205 is
port the wafer 207 in an orientation that

C%ﬁﬁilrﬁii e sl during te myeriad rﬁiﬁp%ﬁwérﬁm@ﬁs fagnhgpgspy@gsure of a top
sutrﬁ@é of tHY wa kP EU?'[J he @et:tl?(ﬁes% il é é)lﬁt?och 2(%th hidt énﬂ%drmeéxt the wafer

reacti ons. e appar at us of ure 2A further inc
sugpora dinantitre €08 cgy bs eonftgir00 @blﬂp@sedt ledvigumal dlmtwvaﬂbﬁ a vertical

dilresc orifghgtgg %C(}nlél d(?lFeétg 5n' T%% Crﬁ)?n 5na g{}gi%}fwfg 18n% %&eferably, the
witfaf ellippgﬁ7st1$1blt}ilfmﬁ(053¢k bgnﬂghﬁdwafsappcﬁupﬁomfelslzon@ﬁ dh &ridftation that
at the 10 subnerged position within the el ectrol ess
mRNAFhG ROGITHEG B cBgaprhent o et PSR By Stelve drogpée electroless
planGeRtibgur ed to generate radiant energy 211 having a

wavel ength range that is capable of
The apparatus of Figure 2A further includes a radiant energy source 209 disposed above

the wafer support structure 205. The radiant energy source 209 is oriented to direct radiant

energy 211 toward the wafer 207 supported by the wafer support structure 205 at the
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sel ectively heating a material present at the surface

of the wafer 207 (i.e., a material upon which the

radi ant energy 211 will be incident). For purposes of

di scussion, the radiant energy 5 211 is characterized

in ternms of wavel ength. However, it should be

understood that the radi ant Mnergy 211 can be

equi val ently characterized in terns of frequency. For
subreergad epositibn twhidirstie EReteolesdipldiing swvafi@r 20 Thé sadd@f EJ&@% source 209
.b%)% naéerlal "X', .the radi ant energy 211 is define

I gwed d0 oGRRrAP SR erergy @i hayingia Paystenghseprethabys capable of
sdifi@ivall, MERIII0) Gltiab pRlentBl flel S%Hacexof e 4G ﬁﬁ’sﬁ &, @ material upon
excitation of the a?ons/nn lecul es of material "x'° The

whish rtecarsdigniesoeigyatlil ovilldke indideng)OF @Tmlmmscmtbfehuhmomfhe radiant energy

['Pfrsr%fé%rgéterl%d nﬂ {Jﬂs HE W%\{eie%n'gﬁ]mi ﬁp&svaetr r_l, ale gﬁ ergtﬁgc? glat the radiant
mmg{sélé n:gii be eqiggenalf chz&ﬁhtﬁ%d ﬁﬂtemgsyoﬂﬂel;uﬁﬁy &5‘0‘5 aﬁa{nﬁl@ if the surface

Clt e tous/ nol ecul es will cau
P Pl BTk BY PTG S ORI BY 241 fdeiined to have
wﬁvmérﬁﬂﬂﬁhgegtﬂﬁﬁ(ﬁ[ @laﬁsorl%dm%/ ih%sﬂﬁ@lle%lc%%ff rﬁé’t@@dl n'gi" to increase
material s include different wafer 207 nmaterials that
exgitationn pér thei Agmemadenules ept maserimht éi allhe' Mticreased sexgitdtion of the
t ¢t I I sol.ut i an
ar}?_ﬁlllsjllé{?)?etcﬁfees roggna% e%(g rv9 1S i%x?t fi))e%tgr:% qang 1n%rﬁaesec§ ge per:%ture of the
mewrealgiX"s Beferebl208e M&velen‘gﬂ’f rapye eflrddtans edeegx JZMelhej;es’@a@tto axcite the
rial present on the surface of the wa

el ¥ SaRraeL et S G Arac JTE OREgeR) ppgs moleculs in

sUFRIuBdih @ m AR REE BbmO i3 Gia W §ido8ndhe tARrMBTiBE SO diffefedf wafer 207
exanple, to selectively heat Cu present on the surface

meteriglh hapareamdotying phadiseasi tamatesis g anvksy bulls & olvarrel afdb clectroless
1Bl 080" PRI Sy S e 0

cdns'lguraﬂ rno aseleettieht heat sudpﬁ:clﬁc ardrial pfersmttcmnthe rsatfaxreeofame wafer 207,

whi el ectrol e ction cur
roBESs Sy ST o pec BB BoTetent o toh e Bt of F6 el 207. For
exdhipld, ROscfeRtivly Rt 2UPrdsentdAlthSbkhéLorand whier BBUER radiant energy may
mat eri al deposition to occur on the wafer 207 surface

be ¢rfigedste haiea spedlencll @iaboy|ZaP nagmetsatt i on.  However,

sel ect o) @k I:

" B SR 0,k I 1 081 REERAIL  Urcins
lomatdmam'atuearm n@ychZah]ngrb]ess piamgasa@tlblhwﬂt m‘rpemtﬂm iofmersion of the

which t
et P luBE e P Gleb B st U T s S s pgerial deposition

toR@L i $iUtha fvalfert2er |s@4fade3hr§@%het‘h§ ledéerdledI @Ritial r@tiod. MdWever, selective
radi ant ener?1 211, the ectrol ess %)I at | nghreactl on
I

hegfing oba darticyler maeriahpesaa o8 the e R0 Kerfacs Ahppgly prplication of the

raﬁﬁhteéﬂe?gly dﬁrl] yif1NBcr8lse Be" t@llnﬁé@tupﬁl &}{théqgarﬁahé'ftrhﬁ&lag Q(;ga p!)fﬂt at which
one enb the radiant energy source 20

the abamlesscpﬂatlge m@ctaon wgl edear. Sange drtpagivelag partial is nelactlvely heated by

BT B0 A0 AR PRLAT h F BFL R R e e

pdrii@larwaitetial 2Qd tBe Ek&ﬁﬂes@ Fhating sulsiEich LO3. flﬁaineéﬁﬂd)odiﬂlﬁiﬁf; hhe radiant
the parti cuI ar material in _a cyclic manner.

SRy ANFG5920% Ky 6RRFRlepRAl 85netpting the, gadianticasrey e?rlér@ya Pylped manner.

E}l)lf%‘éﬁ&f)bieﬁé rididft 1 eRhol 8L ﬁﬁspu?s%d t8ner! tB4RE @G ular material on the
tween the particulfar materi'al and the el ectrol ess

wplea20Tnyrfoed wnibonis@08 heatrand quenth thegatticolar edterial infgyclic manner. In
focf‘légxc):vlnI € t14r|o ) g%ng 191%' S%dt}xe Tk rc’::nterh t21&}[ le%‘c’:@olgs%rpllatrllc f ?eagt?o%s at the
COnt Fol of ters al

interface between the particular material and the electroless plating solution 203 can be
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deposition. In one enbodi nent, a duration of each
radi ant energy pulse is within a range extending from

about 1 millisecond to about 500 mlliseconds. It
shoul d al so be appreciated that an increase in
radi ant energy intensity will result in an increased

tenperature of the 5 particulldr material excited by
the radi ant energy, with a corresponding increase in
cattretied ol @mscychit dLd. Npulscdpatdnaer that sllowkhfss ,inskbdséd thi@rol of material
a ratus of Figure 2A  nmaterial n be deposited on
IR0l e PP b ApFRFBR, Gh AT BHIRGY B PUES figwithin a range
eXt@RiGle P68 bHAll AlfsdcBid loadtRe: SVdmARRLERL! BAhNA also be appreciated
varying the tenperature of the particular material on
thehan \ggrease 20 Fadiant feaergy Ustensity apibr spult &t eh ymcrdaéfzd m@dﬁemlde of the
Pr ef er abl
pﬁﬁtgﬁ%g{xitg%é regg{eggbbfrtgg ?@%t %rge;%/o%v th aucroe gsp%ond%% F1)1ilc§ea§e in electroless
pbum§manbnaMEyHUMJWmhﬂma@ﬁnmniobﬁgmﬁdmanhmaﬁem@yb&&#o&&donﬂm

2 b 5 e g b 05" FER S o by
ﬁé ﬂﬁlﬁtérﬁﬁer&tﬁrer@‘ltﬁﬁ pricudar PatdriaPBRIE vRGS120l QA kiR appropriately
materi al deposition process. However, the

d@?@@?%hﬁmVDQ%bﬁﬁﬁﬂeéﬁﬁYéV—source 209 is capabl e of

uni f r.

o Uy R 5 50 1 g8 B i
arhédnat ofradant @tggydﬂl tathie aoyt suefaer of\th@dafer 207. &cthie ergpbodiment of Figure

urfaces can be used in copjun w th the .. )
25 G FERG SR alfes ShL R BBl Sggeth difipiapg postion during th
mHtrdhﬁleeﬁb@tﬁkﬁi proddsh. ovadvet, e §taelinaft radigmednddty 2ddrcé 009 Becapable of
p surface of the waf er 207. Also, in an alternative

uréf%‘@b’ whehting eadiaal epgjenpll pa%tbwtope%fa@? of gher walsr ¢k Mhghould be
aﬂg%ka%ﬁgteadvagﬁ r£<9£ﬂ¥‘ E Vre ?‘l@@cmg%gff@%ur B 8d %i]'g'onjunctlon

ver the top surface o ernnre
wiﬂauthleoststldnypfe&dmht erendyt murcragZO@quqohievﬁ umﬁmnompyczﬁmn udahle radiant

in t f f t I t
B 17 504 ARG G SR6PRBE AR bhrGRebREte G imem ame o
rabBRini dHeteg B edcaibe imblR edpd & @ifesmBfaphiyghyd Rddh: endil@11 over the
obtained fromthe nonjtoring _equipnment can_be used as

top suidars K theowelsh 20T IFurthrampese ivaiiaus &ss gl mepitering egpigment commonly
udeh SR velRer! Bt bﬂééésg & ARSI AR iRed Bk &5h@Re @bndition of the

the apparatus of Figure 2A, In accordance with one
weﬁqb@@il hegmpleofenteh @vﬂ}brtb@maram vé ngum:rZA Aatapbtdingd fgum ghe monitoring

R R R T R i O S

sol Wigwa 2803, afilthstrftnhedivirgxe lvalnzgﬁh A2the dplpavde lof Flgure 24, in
with respect to Figure 2B, the radiant enerﬁ% sourc
acsergancs ‘mﬂs 8% eprbpdimsny of BEtAreRisipyeniion- Af Wi F\&ﬁlf@e% Figure 2B

mgnges #ht $Rk JoNRaVRE Be RILP @Pf ndSthk YGHAME 5 280 eleb@oless plating solution
dified to support the wafer 207 around

2@3@ ar.;cbhe heat e)thamgq:e 2@hﬁbmengnwlt}@fesmcgﬁ9rfeg@@2&.tth@radlant energy source
269%9 h@ 5s§§ Bglf)\%)é bo 01{11 sﬁrfg ero%%eevg ol BT Aﬂg ,Q;Bg %%‘n gupﬁ(g L@ ¥cture 205

Sour ce ottom T he wafer
is heudii feedtto eupgoetheddfet 2(vaee s dtstphitighegh I the eidbdimei0f Figure 2B, the

.top surface of the er .207. It shquld be
faglaﬁtr @ég iy frgeted 3’&“?@‘? fragiant 8‘?6%?‘%&@5? toprd thgypogm the wafer
2@efrhe &dlahve@rgyom GFaR883% thidad e vAfHRRIDES a Q{p sﬁﬁ?&é%f@[&%afer 207.

val | eys separated by sl opes of varyln

It sheild e appresigipd thmyon surgee of &g W@felhaQ/ gy \%a\ﬁéﬁ@qﬁlgbma topography
harilgﬁ%enM¥ of’\f)éai(s Qldl \%Yl’e}ts%gpa%tgd W&loﬂe@ to?(lﬁ'gng gﬂglw Tl At energy

207 is defined to have a wavelength range that will allow for minimal interaction with the
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waf er 207 during traversal through the wafer 207.
However, upon reaching the top surface of the wafer
207, the radi ant energy 211 wavel ength range is
defined to selectively heat a material present on the
top surface of the wafer 207. Thus, as with Figure 2A,
t he apparatus of Figure 2B ptovides for materi al
deposition on the wafer 207 surface through

wafee a7 dhl&SgStrzﬁ)leﬁhl thebuBh HRACAEONST. HOREVR] dpoh h@achmg the top surface of
el ectrole s plati ng reactions are initiated and

Hegiv oY e &dl%wrgargﬂtl Hevelergipenas idetiend tp relegiiaplyheat a material
preBcht SH ifeABF shi$ica g)f %Wﬁ@tr IR hs, g?%tﬂ??%?@ﬁ% Ctﬂ@aﬁ&'ralt&s of Figure
radi ant ener gy . Figure 3 1% an
2Bryonidep ﬁ)rvraatmaatll @O%ﬁoﬂ be thp pafeatm wffagd gmogh%l@ctnotess plating
re%ﬁt\gogl%?\g%eﬁgn \%et ﬂecqrn eﬁs qugfs‘% reac %qrr]% arset 13{%@ elq aﬁng coa_t&)lled by varying the
tetpdiaamt ofthe mgfer 0T E€1c2 Q8ng a@r@ﬂmm definkd gy @ndélledtrB@ant energy
ﬁﬁparatus of Figure 3 inplenments a collimted radi ant
ergy source 301. The collimted radi ant energy
sourgigurdOdl id gn qgﬁ‘sftﬂag&{ %H’owﬁqé’ ac%ﬂa'tlfﬁ?to? tﬁ@ %pﬁa@%h@%% Figure 2A, in
energy 211 within a limted sol
acsatsearieneith one limbodigient pfathe dresaui lamntlemeRgherstb@Ir@mmi stationary
rardgaap év ?o%rc%%z&g | g&ngll%r el m E% d t eb%ppar S t a 1g1g|e|3 implements a
cq:lhmﬁleah ek dgank amergoscﬁqu&l 3N eﬂm ctdhlhrﬁatti\d‘lraﬁfmnt aergyadotice 307 isl&®nfigured

| i mat ed r nt e 1ergy source 301 is .
i Efﬁﬁ‘ﬂ%ﬁe ¢ %ﬁ?“l‘ﬂ’tﬁ (B ¢ “%‘%; &qlidy ﬂég?e Jorqng cantofliment, the
cd1Rate@fRfian? @der %%é@@@3@515| (ﬂféh&@tsﬁéjl Y MG NAYRd388d angle of radiant
However, the collinmated radi ant energy source 301
enesgy il ﬂ@@?tftdomtbéusn@st@@alﬂﬁhwpﬁndwvhetmﬁ pleeg Wishis which the wafer 207
AN ¢
II%Sh gﬁig ?E@%@o Iﬁ&gliltagdxe CFO % 38}] elgf a%&g%h%(@ﬁﬁagg b %ﬁtngfﬁj over the
swriand bhthe edhfdr@ 0B eurfaeaa iedcatdd l@farrod\rsr}ﬁ)et Howeway,ahe tdi‘leated radiant
surface t he 07. Addi al | t he co
ol e 901 b0k P Ebioriebiesemebin BeoebHptgarised by the aroms 303

It'sR6 M Be hfprébif@Nihaethe CRINAGIed 34 eAdgPdutcet IR tca® ¥t 88 Bured to be
froma point of rotation perpendicularly through the

sqanraddn gyt dirastion pesh therrarfogefad theppafen 30ds Additkerspdly dhe s@lligted radiant
er{e S%Hl%g '3()!1 %ar? Bé’i@&lﬁ%greggg 'rc%t’te lﬁ]i hl I;M?zﬁ mayﬂ?r eﬁ)gu A[nn&tlseﬂat extends
radi ant energy sour con I gure 0 app
frsmbasp@mt oiaﬂotaylonl mefp@ndmaatrbuth:rough theapliasn witBinewlgigh ﬂfelwafer 207 lies.
p.surfac .t he maf r. 207. 25. Figure. 4 is an .
REg R PSRy Rt T i fis Pl taat dnredf Source 301 15
cohfigareatd sppPf a Ritgtih€alBAmiforn aR66A of iRt Wididy DINEo the top surface of
enbodi nent of the present i nvention. Rather than using
themefarafk 201, as shown in Figure 2A the apparatus
for i . .
20y ERE3 s ARAURREI Bl hORLUELAGE Pl PR 6 Figuro 24, i
aogesigle Wwith d@femk@dldnqnt af the pre4@8, inenbot. tRather drad uaing the tank 201, as

enclo the ank 201, the vessel. 401
SHORRLRTiEtRe AR s kBt Bos BBl Rindatis ob I, SEESSHy 9 Water 207 as
sHokat ih Mguee Buiston vaidl 40Addint ivesall 1std¢ﬁﬁdaiebw@$<§£ho34albo®tam and an

i ncorporate the inlet 213 for supplying

englasing illeds Wih & Rk Z) the veiselg S 1 absa qqgﬁ ggg(g@ copigip the electroless
plgﬂl'l%t {RioR W0k eAd@i@lénafll?r tht QBRI 419 &R ano%ié)?ﬁé fRl 8RS 213 for supplymg

ing solution 203" fromthe vessel . th respect
the elacirgligsseplating rdutigaf %(}3 wutbporssel 4Q1; wod oS 219 Her removing the

elf:ﬁla 1iesg P}%P %‘ s%?urtlo %63 e[hé 98%%6? %1 S I%Xpe%pt% rﬁ&rez 49 %he \%&gr support

structure 205, the heat exchanger 221, the radiant energy source 209, and the radiant energy
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13 211 are equivalent to those described with respect

to Figure 2A. Wth respect to Figure 4, however, the

radi ant energy 211 is transmtted through the top 403

of the vessel 401 to reach the wafer 207.

Correspondi ngly, the top 403 of the vessel 401 is

conposed of a material ("vesSel top material")

capabl e of transmitting the radiant energy 211 emtted
21T mmdqhszareaxdioatmbseﬁd@aeregmsotmp@t 20Bigue M. Wl’l&l%épéﬁt t@fFlgure 4,
t he vessel. 401. gﬂYarlous exenp arﬁﬁenbodlnents

howek (the Biaptngrey A1 ds Fensmitsdy honet, tharten 2034 ple vesssl "1 to reach
the Ok MERLG7. ATRREAAHMES thel RBp A8 SROTLENEO1 ist EfnfoSRI of a material
material is configured to transn1t t he radi ant ‘energy
("yasselvipn meterialSlienpellp of Bimsiitting thefrgdiang enéray th/eméliqgtﬁhm the radiant
| t 211
?%}J u?dédzg@nbtrgg@% 1'11%?[010 Ef}eﬂg\elvgg%g |461{] o%%rrg % erexe{npla?/ embodlments the
veseah fropguatedaltoan e ditfier quinez, whve e pdtier; anges ohershia ch® embodlment

radi ant _energ to a wavel ength. range neg ssary
g R CBHGEH, R TE A T REG T8, B CTGROad b VAR fgbstantally
mbo @iy Sl rtﬁ@ﬁ@av@fenétﬁ eraned ehd 2@ fecti tcﬂf ot ARGh{ Béhé}gy @11. In another
direction of the radiant energy 211. In another

crabasibEe e e, vested toe suEsriat pcopficwed 40 maslify gh¢ ivguelertth sange of the
djr l.ant

B L SO0, e LY L8084 s

pmme«)n 1145} 'i'qp surfadroeftthe wafth 2071, wghtalt wandéliap gtdirectmngd th?tfradlant energy

2P b AR B30 SR bt 4 ot

radfagt wRWE! ENab Ibe fuﬂff@t@llﬁlﬁ@trtﬁﬂ&ddivéret‘ht: ke sufacd BEthe HEiERN07, without
energy 211 to achieve uniformdistribution of radiant

merigrigg e pavel gty rapgreofitkspradiantieaegy &4 1-thuet apptherrenphpdimen the vessel
o@%z@&ﬁ@% cgﬁgl\%u fésfﬁécﬁ 'both ﬂ;l Lavath Fﬁftﬁ]ﬁn Iﬁrthuzglzectlon of the radiant
urface at Ich an e ectro ess at i reaction
empegyutld thiackieye wmifoemi dastribleivo if traddant eoogy §)1 pgerrthd prsedace of the
tf a nucleation site. A 20 nunber of nucleation
wgie “per unit area of wafer 207 surface is referred

t 0 Forpuitéeéseat divdusslensd §ise od FheSWMEr DBE Qrtdk at which an electroless
deposition appllcatlons it my be desirable to

Pl?Wtﬁr wagiontqeeurp (ieq-cBIFHH deprsifiont %ﬁcur@n’é rgfgired & ant pedeggon site. A
F‘h'ua@&qoﬂ n;ide Efﬂ e drsa Bf’ wafdf "28?%%&&@ 8s Péffée?l%easoi nucleation
el ectrol ess ting solution vesse can

demeitsc dmﬁdntgpmadrial clepwiiioaiapplidagons| ¥ otay bk éwabﬂem mn@ase the nucleation

d%’lsl&'s agfg% {Pgreﬁeﬁg% B\th?,a%gn g?’ grs e{%r Q 1nc;ftaset tﬁeé prer ?f ﬂde electroless

plaﬁxg()ioﬂi&ﬁ)ldr Ehe Vdreel M0C | @b @onfiRRSl th onint the elataéss Plafing solution

surface during the material deposition process

Wi | |
20e 2 e eleatedy pr%@% Loyt 2 FISTHE SOV AEOSPIssic MEHIee At the elevated
pre QLB A0cIeRioh e TR theSW 209 sl ldtiBthe tafMat Jﬂz?osmon process
el ecfroless plating reactions can be suppressed
Wdhbe mmwdm&hm, at feleyated prepvess, aibblstfouhation opltha ivafigr surface resulting
from e?ecp]'gle%s ]}illg‘c(r]ﬁ:)g;J %actlong call b%tsuppergssg&] dlnt cbn% 4 od?ntqen%]' ow of the
capabl'e

28 sSSure contro
daﬁmmﬁ@pkmmg$dmmuaqwsemsugememﬂahﬂ3eh@dkkmﬂasasphﬁbéﬂgonhdtoaa

sol ution 203 30 w thin the vessel 401. | ot h
ase%rﬁ%qurr-‘e?ﬁnmb%@ﬁﬁ@g CPEEHlRgeh plﬁésur%ﬁl skt iaing solution 203

Wﬁﬁlﬁstﬁé"{?e%sel 20N tTh @hotWéridbddAen€ la §edst Rl 8S SanleanlpRehented as a pressure
solution circul ation systen1to control the pressure of

canfrel withia gnrebicralssyplatingniplusion wirpdafionogstaint thicantrighe pressure of the
elé’c%%?e%g pﬁgr}g sc;ll_{?t?onhﬁ%t withifr %n\%ggel %811 Th@%e&r&\éﬁz&g&y N1, as previously

described with respect to Figure 2A, is used to control the temperature of the electroless plating
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described with respect to Figure 2A, is used to

control the tenperature of the electroless plating 14
solution 203 at el evated pressure within the vesse

401. It should be appreciated that the electroless

plating solution 203 can be mai ntai ned at any suitable
pressure and tenperature thatl4is conpatible wth

chem stry requirenments of the electroless plating

selofiart Q@ﬂﬂ al Oldvaad pressed) avithhathe gl HONEMtsEodd behdpreciated that the
ves§ 401. Preferabl however, the tenperature of

elepigoless PAtBS sqluiqn A3 saR bt) mainfaiRedSh P SuEAP o prsssire adrierprsature that
isv @&%ﬁitlbles Wikl Bheiggd r&ﬁlln@fﬁ’eﬁtp &t ﬁlgpﬁééltolfgs%ﬁtm\éh%oqalon 203 and
the electroless plating reaction occurs

mephsaicpblegsisengrings ofithe vesaelt 400 nPrefdrdblio oy vrcthe tanperatthle of the bulk

N i RN S T S a——

theGBectrélessoplatingereanioh etcupu Tkusg tlecdléddbRSSplptiat tel@ion will only occur at
solugﬁon 203 wi.ll serv éo uench_ the selectivel

et Y BRrer Beckaivhe WPIFRROL ARTAA BT gne Hee clectroless

plaBfld sUitiod OB IN1se kile bddldr eIk el&tr@l'é!;s%ﬁéim@%@ﬁﬁfm 2@ @I £rvR to quench
is an illustration showi ng a vari ation of

thg ﬁﬁla?ta‘leb/sheéﬁmwgfe? W 74surfpge meterdal mehan epplying ﬁleaﬁ@ant energy 211 in the
pﬁﬁ%' Jyent of the present invention. As with Figure 4,
e apparatus for depositing material on the surface

Of tFlgurwaj as adOiflustsatih osawing & vgtistéonS ofiltis0 apiesusaof Figure 4, in

oo RS g b oG8 PR G GardingF e % e apparats fo
d€bosiaes pdtedifl oM thoibuabber HESaR} 250k shdb i 1&1&%@ 5 raﬁ@'u@&ta vessel 501.
energy source 209 is disposed within the electroless
Hewarernig cefragt iodrigwod, tip sadiant heergiasoarce 209 shqwernelflemre 5 isdisposed
e ssel |
VYRR B0 e S0 I THEC B p B, sl S 1ok WIRIER brctotes
pletng ©dit®0203 hivovs dlewstet 204t Tkmnsforei i topedP3 Itbﬁtheb@ssel 501 is not required
r to use t he ye op materi al
toalcgdglfrg& tlixenragl Dl fnetey I%?L amtt‘ﬁg\() rgiiﬁmt CORISY é?}.ﬂ‘??l%_ 9 Jjr some situations
it tn@fy Rt BE appRdela8@tiRe bAMG&eBIkoflinfaBFtal @ hssié ifi Qondiffors Y Me radiant
situations it nmay be 20 desirable to maintain the
er@r%/c%lrlome@gmpp%wwée% @hgorndadiregHom| Ayt ia bope esifyatioas it may be
i

e 1P pARla PR roltls AN 405 Bler O IR i not cusily
Wéh@cvogl;byzv_b&sel By maﬁwa;b&ﬁaﬂvge Nfﬁcwmcﬂmarmsmmtmgye sdiantenergy 211. By

n.the vessel derat| s of .
SRRt BRI St LG A FBR Thac OBl PGP phpessl top
méfetih] sabio@C fnd Hisy thavedsangs RateARgal arect dthewaﬁteleﬁgch ritfge bh®direction
radi ant energy 211 can be avoi ded, while |nta|n|n9
of the ragint Plte\ygst%l 1AL gYoitife WoHe swiftaining thegpilitygo control the pressure
Oﬁh@gg&g%§§§bgﬁg&%ﬁgn§@§ut|on 203. In the enbodi nents
Figures 4 and 5, the radi ant energy source 209 is
C oann gluﬁr @nlquamem‘raoﬁflaums é asd atthe mlnaylt pmrsgx $0(urpeda09 usngpnﬁgured to
T 5y SRS MR B RSS9 osP 0B ek gy o sionars
radiahf ﬂfeféyysoaﬂ;BlZﬁB 53] cﬁlﬂtﬁle&iﬂunﬁhﬁﬁlg)apﬁl&&xgmiﬁﬁnﬂ d'mergtycml over the top
%fface of the wafer 207. It uld be appreciated
Suigg oldhe gpiceed/- Grshould b%\ﬁﬁpr@ilf’é?dgtgatzil‘fﬂlﬂé(ﬂf Exkanhgnesgy 211 reflecting

supfdEds 8L De G R oHRBEidn Wit e %&‘ﬁ%h&? ralfidnb eﬁé?%y source 209, to achieve
stati onary r adi ant ener gy source 9, to achieve

unifeih gpphicabpl oicthe radranbénerdyel 1l el rhart@p anteggf the vafep 20 heVith respect
tol pQur%%, ftﬁec ?ad%fnt %He?gf@i leEeﬂ%QtYng éﬁvrltages & }Iiosmoned interior to and/or
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to Figure 4, the radiant energy 211 reflecting

surfaces can be positioned interior to and/or 15

exterior to the vessel 401. Wth respect to Figure 5,

the radi ant energy 211 reflecting surfaces can be

positioned interior to the vessel 501. Figure 6 is an

illustration showi ng an apparktus for depositing

material on the surface of the wafer 207 which

exteridyi toelse el ¢0l.|WnRtafect adFigive 5¢ARIMeNag @UEeS 280 defRting surfaces

Figure. 3 with the 5 vessel 401 of Figure 4, in

P TFOGLARE! Heripr (9a witsbe ment of the present

| NVenlghRem is hinilRbheion WSWRg ar ﬂg)al%ﬁgqgr‘ J«I:E&Iitjr%f méztﬁxgéf bff e surface of
g the

represents the enbodi nent of 'Figure 4 havi

thetvafproidryhieln derabinesethe peflimgisd rahang @8ergye pluaeet Iviftigurd @ with the

l 4 I rgy..source, 301, e features of
B A0 Pt ke TRRE X R U E8uimens ot UG arE bl o0, I other
wirds g tiges edbaditbntr efs Pmte 6Orepfebd@ity the3erRiidiathént @PPigMret ® having the
the col I.j mated radi ant ener S%urce 301 i npl.enment ed
SEYeERE iR EHR GOHESR 3%#@%08% Pethghe polfjppied 7adiant gpergy source 301.
Thé FdikdsaIritRNcRauEd taddit SRS kS 309k | didoDSed with t t
material on the surface of Q{hg mafefr2079§high oe WiTh fespeet o
Figgith rragalih eprdp |1 i thewtcelimagadi erdianie prargy sewer 381 3@plepfented in the
b &Hk | he vessel 501 of Figure 5, in
ellglc):cor gja{%cf:gg\{ﬁngtﬁﬁ one enbodi nent of the present
i nveffigarorl.is amillotthegion shwvitlsan dpperaerifiadicp@siting@hatéria) uh ehe durface of

represents .t he enbodj nent. of ,Figure 5 having the _15 .
t@tvgﬁf?rﬁgr@“?}h&?@m‘esé %F@{ngtsﬁ R GREP R E ot | i e With the
v&1 150MRE etburedsliiR RbcoRRBEDVtE B8R &fbokkent of R Jr8RLULG&BA. In other

the collimated radi ant energy source 301 previously

wardsc thes embedimentr ofs Bigste § orepiepagter tie3erelpdimeny ofpbigyret o having the
8 9 r .

oAb R ey O 8156 ek LSRR e s

Thé feastasatfitienclivoated cadaant enppar euiwes 300 pratémelyidiscnged with respect to

material on the surface of . 2Q.the wafer 20 i.n .
Fifiisos (el o, ke ShluhieRaiant hi Sutonp! iMplemented in the
ettt ONFighteey. appar at us i ncludes a tank 801 defined

by an enclosing wall and a bottom The tank 801 is

conflige 8ds avillugiiion shpvirparsanpaeius fasispesitingimggerial on the surface of

: . . : .
RS0, PR Qa TR 5 A ey, g o
insludgd ayiank) 8@hdefimediy iangnclogsgpwall andded Yottanh e'he ltadt 300 lie s figured to

Lati.ng,solutiqn.203, .Th simlar o the inl 213
A e S P19 hutier g 4R 5R¢ o hesifatoihe Sk} T Fpieured to
hiveenGhle! 847 SA%n0dutket 80U Br Suspindendiee@dving, ROpHcHR)ly, dhe clectroless
fl ow of the el ectrol ess g}atiqﬁé solution 203 throu

h
pletie totieng03. Thyssgmilanto Bgate 418 and dip eitlbn21 pleFigwa A, the inlet
8@?(&{313‘@1]19%11&2@090@'%%&% d ol @T&@Egg c?‘ﬁtfch”anﬁl&p%f tﬂfé;glc giess plating

to maintain a température of the electroless platin
scdwlont208 thr2@gh the ttamknB0t halsp aamalo@Ous. to Aiguee RAL the dikat exthapger 221 can
heat. exchanger 221 c e i npl enented ut si of _th .
o SARBHHT O HRln SEaieRE AR SeaRRuFT By iiobe e YocBss plaing
sobhtR@t200 | veidfin Heathin §0 S Altttriatinel 2 OBe hadd eRtHa@gdr Q1 tch@ bé afilemented
The appar at us of Fuggre 8 al so_i ncludes a wafer

oq%%&ed ef t}{enta{lk §ﬂbﬁ%)mag6ﬁpl fesperagire iO[g the electroless plating solution 203
entering the tank 801.

The apparatus of Figure 8 also includes a wafer holder (not shown) configured to dip
the wafer 207 into the electroless plating solution 203 contained within the tank 801. The wafer

holder is also configured to remove the wafer 207 from the electroless plating solution 203.
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the wafer 207 into the electroless plating solution
203 contained within the tank 801. The wafer hol der
is also configured to renove the wafer 207 fromthe
el ectrol ess plating solution 203. 16 The wafer hol der
is suitably configured to engage and securely hold the
wafer 207 as the wafer 207 i¥ dipped into and renoved
fromthe electroless plating solution 203 within the
ThawkfeBBdlder is\hmtablytcbeﬁg\mém chgdedand seuehaid e G)\fafdmw Bgthe wafer
@ ecﬁaf?n at contr g gte within a substantially

RSt “HP&H “‘6‘?“8? £ ﬁml%‘sﬂ?ém&ﬁ Hiop ¢ Wrthm the tank 801.
AlSogthe Svader hbldbig kagaB el of @ﬁﬁrl hge &abkt dtHRLREL 1A 4B Within a substantially
energy source 301 disposed above the el ectrol ess
coIsEnt Rignessiotient@iPn203. The col | i mated radi ant ener gy
sour S tee t
511 ?Ige érat S ofolfl 12? SEEIL?B% %gl{xgegs r%létﬁ I@?lh efihraélane[ enel%%cﬁurce 301
dispoed tbee e]heedeatmﬂess ﬁlaph@’sohlttg)nsmBuThmHﬁ}ﬁaed fddéant agr@ndource 301
. ener 211 j ui val ent o t hat reviously di scussed
ISEERTY i %&68 yihe aa%ﬁnbﬁnﬁégy}/!\ PHot the R 204 BT regR! g the wafer 207
frérh1 the agledrol@Y ¢l Mgt &H1kfdn 2039 e‘I’hte haliahs el@éi‘@a bl e 9fequivalent to that

selectively heating a particular material present at a
PYiORYE élsa%ssetdh\éltmﬁ@ct toZtgure 3OnThitsi R radiant ergigyatit] has a wavelength

BB Bl S R A R, v

2¢7anfon8@hich ghavediast amergyf 2Hl EscmclddznesAs pﬂaawaﬁag 2@Disuteinomed from the

adh .es to.t surface

oRaeuRt PR e oo EHE ity ST P eniiscit ol o soluson
STIRddRRS% t8NBE Q¥rfabd lofCiae SRSered09C ey, &S s@iédilve Mating of the particular

reactions to occur at the interface 15 between the
mﬁ‘éﬁflﬁll lwh%\radﬁa_f enere 21drrausen glepisnless lpsing reagtiane e ¢ at the interface

%Itn tHQ Lt o terBd dnd thd mRAEE r(gpglgétfg?égg plaﬁ solution 11
radi ant energy source 301 1s configure
c OI | Inroat embbdimentadlie anllimared rgdiar? tdergy $durae 381 lid cmnﬁg‘ded to collimate

. enbodj.men the col lilmate . .
o Sl R 2 8 G B e e s i o fered rdians
enekd¥i dogide SO1 isthrRR@H Sudhfthat AEH [anRfkede0RE el dflralliantHnE@¢ Ledis directed
to be substantiaIIY per pendi cul ar to the plane o

todhe; sybttantipbnpapedicvianm @R plape olrrfeatation vithigvedch th wpfis 207 moves.

TROLIEARES FhdiAflL éﬁ:?éy SURE Y1 SOHES EonPi@dred o B sccgnned over the surface of
configured to be Scanned over the Surface of the

thaeyfader 20071t slnqulctbmppajecwéedatpvrle thiaembodiment, tha colhimsted radiant energy

sQ ?(;%OAE(){)I & E cSnbgufe altcl) Isg%tlg glnyr (%rec (Qrg over HeRlirfad St ek gr 207. Also,
can be con |gu§%§ to"scan in any direction over T ha

insthisfeatbediafent, hiee Mﬂlﬁrﬁd{te&fhalanﬁér&fgy solufte 301 Sarebbaddifigedal to rotate in a
the collimted radi ant energy source 301 can be

cQnisat mgiites Abub R giathat Fends fiohn? BNt QrAATFHSN RsRRRdicylgrly through the

plaXd 8t @%&aﬂ%ﬁ%ﬁﬂﬁ? wﬁxfcﬁ%@wﬁf& Db7 HovEQHRIWR, regardless of the specific
per pendi cul arly through the 25 plane of orientation

soaiuting or vikifag pnal heotmf etrlhzz@?thnmpélsmatﬂbmw ,energy asodfce syl of this
rg?od:irggnt Zsoc%%lt r%d %%stgnélahg %JS‘ tf amoun éf' r?ldlalzgcﬂerg}/ 211 to the

energy sourc
surfatsof teerbaftic ﬂ&’hﬁs thS W@fa:ﬂ DO Disrradovted fappihy ekctroless plating solution 203.

I HE T S 40 RRET B9 £ Ens e S gpprfgired  emit th

rad RFD ¥Ryl (vt @%a@&@%bﬁ@'aﬁ%l%_t]@eitastubﬂ%ﬂdsséﬂdlﬂrﬁé@éi A0Be wdfdt. In this
anot her enbodi nent, the collinmated radi ant energy

ergdhraentathe qodlireaipd irasliane energy eniiiee £RE 30 heampiatinednigr gytationary
p%ﬁtfoﬂ]vgthav\rlgg%?tr tg\llﬁl}]ec‘%hllc go ARglé aﬂﬁ&%g 2 E{%ﬁﬂgﬁly%n%m&lgﬁm of radiant

energy 211 to the surface of the wafer 207 as the wafer 207 is removed from the electroless
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enbodi nent, the collimated radi ant energy source 301

can be maintained in a stationary position with

respect to the tank 801 while applying a substantially

uni form anount of radiant energy 211 to the surface

of the wafer 207 as the wafer 207 is renoved fromthe

el ectrol ess 17 plating solutiZon 203. In yet another

enbodi ment, an array of collinmated radi ant energy

pBiChkt Qﬂ'ﬁtlon?zm$ BaRrt htRe sinbbdinest, i@arﬂﬂwfwolﬂlﬁﬁteﬂﬁﬁdlﬁﬁ @h&¥y sources
éﬁ the surface of the wafer 207 in

3QLsa SRmosiiPYeduer R HaRA SReray 20 hdo \vibg évrfaze?ofu the wafer 207 in a
SUtRARYAR nffOfR fHARn& a8 He W& 997 R Rinb & ﬁ(?Jn e é?&tro%gsggflatﬁqg solution
Figure 8 also illustrates a sequence of operation
28t-ates of the apparatus. In a state 1, the wafer 207

isp e the elect ol ess sol uti
203 gﬁ%{rg I%%zsg 1%5?% (€S a PRQehe anck OPEH onaFﬁ[the %]f g{)%arafus In a state 1,
thelveafa @OV hsmiismdndfcmijoadﬂthe emeﬁ@yssmhg €ol3tdh 203 doﬁtaﬁlted W&thin the tank
n a state 207 is dipped. into th

S0} dR iR P tb‘? 3{1&?@%@ ST S0 ke P i IBEET N 1 iy the water

202K dBBdd @sto th@@le@t@@l@é@ @th@ns@ﬁtl’o‘ﬁw&ﬁogbntzhﬁbdt Rendt Ak &ank 801 as
2, the collimted radi ant energy source 301 is

indieated iby @n awrow|3Q3 alnghestete 3, thetvellivsfadrradiant energf adurge 301 is inactive.
S e Latiin ut|

VEUTR! Slhertl 20t RSB SRR LRIt plf Bhin 20

ccomhmadnwtﬂad thacﬂarﬂmsmermenlgayststewr alee Bﬁmmaed rhdia@ttdney sotirce 301 is

t ed._ radi ant energy sourc
‘“ﬁ&tt vi\“t B fate ‘Edh‘i ée

FAdSSY SREEY $ouGS A YU Bbthe wafer 207 is

re@l o9 6d fr@rh@ﬁeseléﬂtt%lds@ ﬁ:fgbééldtleﬂ 28D neidalinedhMidnRigd ] bddicated by
tank 801 as i ndi cated an arrow 805. As the wafer

arp @7V 80P e A5 ViBR) Wafes rA0F He r@n@@ﬂ rfgsine e pleeitolasy piagingtsplytion 203, the
t t i

i SR DREHE 0 SFL R IahP g 0 B 27,

radadi artgyetié mgnydem fipanntbe chefetr 20D surfabd) eavsesf eepar@difar snatdrat present on

cause r I C eri al sent on the wafer 207
48 G007 e 56 hbn beeeY. Het g5 Hser s et BLarient on e water 207
sUFRES Cdidbs B B8 1esd PldiAe rwRfi®] t10268cbur 8ULHT RESfE6AYERSerihe particular
el ectroless plating reaction to occur at an interface

mpisriglersfl thhmepiagusiod glegirolesyalasing aplutieni8 th dsrteh vaeu 30 completely
S

B} 0550 AL RS R S B 700 e c

wafol utrifaen 12 08ifororly akpresdd we thHei adihteerteegyk2 180 Thus, heatentdl iis @niformly

R, S 0e St W Sy LB Ri Ry FbBlf Rlegroess pating

re@MtBns. {Th showRif 1S appéiated tha @arihdbseedidn WA lt}fe(HpBir}itus of Flgure 8, the flow
di stributed electroless plating reactions. It shoul

arglderq pespEEe; Oactﬂéfoel?Wé’ieS%Hlﬁ‘inifg”Bﬁ’éP 303 vithigrthe ek §pheande &gntrolled as
pﬁéfno@lﬁ sEritd Vflﬁlereg th% ﬂz jgnmperature of the
el ectrol ess plati |on 203 within the tank 801
can Ibgurc, Ong zrmllllhmtlas shozﬁng)mnpma‘slls jioreﬂemsmnlgematwaﬂ pn the surface of
res to Fiqu ustr.ati
SRl staeicos 5o bR i PSR, Ihe spparats
mSluﬂésailﬁnlOQOl ttmewdl ah c2€dsind WaldaaDd BARBE The tdhkoI0e i 1s configured to
enmbodi nent of the present invention. The apparatu

Cqeh Bgeiecioles et PolBPT Aed Ippne; pmboriment; the k901 Ingprieured o
hQtah QRtet I ﬂearfdaéfﬁkoﬁ@tlﬁﬁfo? Qﬁ}fﬂl}g%%ﬁgi fefoving nﬁe?ﬁe@tl&éﬁe the electroless

el ectrol ess plating solution I n one enbodi ment
pleting sodutlon P03. Thusceipfilagyiortbel itles 213 and the outlet 215 of Figure 2A the inlet

911 and the outlet 913 of Figure 9 can be used to control a flow of the electroless plating
solution 203 through the tank 901. Also, analogous to Figure 2A, the heat exchanger 221 can
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30 have an inlet 911 and an outlet 913 for supplying

and renovi ng, respectively, the electroless plating
solution 203. Thus, simlar to the inlet 213 and the

outlet 215 of Figure 2A, the inlet 911 and the outl et

913 of Figure 9 can be used to control a flow of the

el ectrol ess plating solution®03 through the tank

901. Also, analogous to Figure 2A, the heat exchanger
bQZﬁhpham&nﬂaéB w1ﬁﬂn ithep kmREIUI e Whintim at te@pérafle 90 Ihet Bectroless plating

I. nt re of the el ectroless plating

selpfdh 2o Bein T AR 90 Sermamciothe hagts e Frper/llyesn i dmplemented

oli6rat o@ﬂg‘ﬁﬂﬁ 80143 In&ABinPBe 'témée%@tcﬁqm QHEédlgs‘g ﬂ?f{tln%rhglutlon 203

tank 901 to nmaintain the tenperature of

ertpang thotask 80b| at i ng sol uti on 203 enterlng the tank

901. I [so in

suppor TREFARRETENNS Ao ThANHS o e Top P b SR, 5 Rpism 007

Tan dvafeotsappomwaudeotaaln srecROsnd QOE i)sl’kfdngghliredi td SuppUR R ﬁvafer 207 at a
Jposi.tjon [ a_lower portio

t he wafe n.whi c
p%sf‘“cl“h‘é‘ \XA‘F%F Oge%B 8P gj’é&th‘#‘ﬁ o¥ f‘i)?é“eégeéc‘t"iﬂB’P é%"selecmless plating

s&htﬂinl NG, 15 OhdbrhBoHiROR; thk RvaBiSufpiROHdRBtion thriteh e I907 includes a
g port and rotation mechani sm 907 i ncl udes a nunbe
g

of relfess diprasess epuh b deriphanpelrthy efey 267. Hakle Oﬁ/ﬁlﬁewumber of rollers

0 he n L1 er r ef i
a@u%eggg?gg nlgxpro%tt %&d&bﬁ%@ theQ {Nafep 11#] %aéo(r%r 16y ﬁnﬁr%g:r v@ﬁﬁln 2 substantlally
cauistahi pfiarB: cf wisttatidn, as in;hcatred) bg biaows ?ﬂ%hﬁormfembbdﬁmq’atheamfer holder

o POk tared R ier Byl 20 P BB ictplie plating soluon

2004 RirerdOve @b Qudter Q@d frWﬂ){hd é]é&otebﬁpl@thr%csbfuﬁbﬁ 963 MRtdoRPletion of the
solution 203 and renove the wafer 207 fromthe

m@fegial Jeppsiéan MIPES - ng sol uti on 203 upon conpl etion of
t he t 1 t
i quiT ftplzRls SCPRRC) S HRE SARE: o MERRCEPARR cHEzf source 903
dispased ebd30 3he dccslpmsedlaa@muﬁdnél()él ”élmst codlirested pdahi ergrgy source 903

e AN, I R R T

olithef waf Qéctrdés YRR rBtudibh 30Thé hadimaf@ercd0N1 RUWqueklent to that
the el ectrol ess platlgﬁ%solutlon 203. The radi ant

PisHiepyy disqupsqdswighy 1 ©ritigwrd 2 hHkus, he sadiang sneyet? ddigs avelength
ra\zpf%_ {ﬁﬁ a1§ §e§ﬁ\f/§\lf§ \yi?écﬁ!&?hﬁl %8£ir%§ SSJEH Rulaf Blgtseﬁ%g}rﬁgtﬁt éa?gsjrgi\ée of the wafer
2@k bt wireh thdedianh gneagypat i iscimbielcntnms elrel whfep P88 éntotagd eut of the

o185 Bl ISRt s BRIk b S B g oo

9plkdiefesttbethe Slufkr¢fl @8 Svairadd7NTheHthe kQEctiZO hedidghdMthe particular
the tank 901, a nmeniscus of electroless plating

maiSTigk i ghe gt SR e GeEsep FIECERlfs AN feap s i pesur pighe interface

bkt tﬁeh %aﬁf@ﬁlﬁlctdlé{@rlalﬂ el 1Y RknkhE PATALEHLR plating solution 915.
mat eri al by the radi ant energy 211 causes electro ess

Agditionatly, the aelﬂlrr@tesl radans coerey alurctel~&93|1ﬁﬁafﬂrfsla@mﬁg@e@@q ser pcross the

rti-cul nd ni.sc

w‘é{% ? S ref%cg i r{dilcra]lgeds%/ rtia : onb(ge §T§ nA { Ithgncaqllllmate(% Ir]adlant energy
sohiedel QOHEH @dtrbl&ﬁﬂil taehsuedBagysubaatitialy Sfrinsinfount d’f&lie radiant energy 211
conf| gured to scan ﬁcro?s the wafer 207 surf

isaRB lecs‘aceVéa Hsysupicotis noBBier SEARN IR g A ds EftPd ifadhe clectroless

5 ticANR39 Y husS APSE SordPltidnSoCQBH kQbl@itn 108 tRNFMEL 207 out of the
a substantially uniformanount of the radi ant

elgﬁ@,lquplggqg solution 203, the entire wafer 207 surface is uniformly exposed to the radiant

energy 211. In following, material is uniformly deposited over the wafer 207 surface through

uniformly distributed electroless plating reactions.
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is applied over the surface of the wafer 207 as the
waf er 207 is rotated out of the electroless 30 plating
sol ution 203. Thus, upon conpletion of each revol ution
of the wafer 207 out of the electroless plating
solution 203, the entire wafer 207 surface is

uni formy exposed to the raditht energy 211. In
following, material is uniformy deposited over the

waf e cﬁﬁ%nﬁyudlhﬁaﬁe thehuotingited mmaﬁt%mgy sélired 9038t @Migured to collimate
ng reactions. n one enbodi ment,

el ectrol ess EL I
“{GH% T SPETER: £ &Y WHLA aa]fff“tw}l@;?n%@ ¢his gpbodimentothe icgilimeted radiant
HIEEARLLIRLS D OB ) ML) BB LA
tq %ﬁﬁubﬁ@ntlaém eﬁrgyndsw é@ﬂ@ @Bung of Qmenmmpe dv1®un\hh1bﬂnﬁm Walﬁse 207 rotates.

S0 ant, irec
T%]é %ﬁ&% slltag% %fq;f@ pel Fcﬁené i e % E‘lnggr k& ’ﬁ}lrgﬂ 30 6?tate fl 2 conical
mannee rbaiiti mnaxid thlat extevls ffont Beeferhes palft7attabicdt 18 She 5olmﬁ@ted radiant
coIIinatg@ r adi ant ep E%% %grce 903 .can be furthe
REGRY TOUUTE GHP PE PPN HrOLE BR PEAP Of GHATHEPY B WaiHh the wafer 207
réXbsS Th hlﬁ@)th@fxérﬁﬁwﬁméﬂto% arrh e bECOMARCR %ﬁlﬁntaénte?g%h&qr&Q 903 can be
the collimated radi ant energy source 90
PRREtiqredh i applvapdignteneey éhl Wﬂ@e pirfaeeeofdlie mfmezﬁ7an aowbstantially uniform
' th
m\e%r%é? g%‘%le\é‘ﬂx{a?é? %24/1 grr}rﬁ\%{eg Jlé%‘fr% e dssplat d& Flggn 28939
sourKiggre 903 ie aIlIl 1lbletratm0$hdswmgl edlotmhai'pqiﬂ aymethod ﬁﬁitde}ﬁm&fng)a material
211 to the surface of .the fer 207 Ln a6$ubstant|al
Of i PHPH STy Py SRR Wit Gt Soipdiiert. of dhoBrets yeRtion. The

miethed et & EfcsatRhabdNeh ﬁﬁ’ikﬁ%l’e&fhl&@%laﬁﬂf leﬁtﬁ)n]is led to a surface
an illustration showng a flowhart of a nethod for
ofiepesirt Arigmacraiireed de clegholasssplptingcsolusion appiddeto, the mvafer surface is
t sen
mlaﬁl\‘t;ag%etqla‘%ﬁcgv }?‘h Bp%gtt% € gﬁg ee%e%%(r)]lte% 106 r{e% £ (Etfaox?(lll occur. In one
emboditerd) thtﬂembasmrqabﬁthen@eﬁmleui plating Solaﬁqiﬂ iseshain@irged substantially
rat |r.e of theﬁﬁLectr

ol P Grogieat 8hwaishi e HETE ehe ik dreebilt pabcib g method also

indRILEY il Iperktibe | Q0N i wWhedhRBE Kbl QirRte Woksdied#d rBdiBRleh@be Ihe radiant
plating reaction will occur. In one enbodinent, the

el%eé%}‘dé peadup ecleqtiveldies) ararticylos 89tepRbRIESSHt aibihg tad sirgace to a state at
adr. I I t4d
N RS g PR i e U Bl PR Forulaotrial on
thnm'alﬁ@ suheand ithecdlertielesaplatigesoattionnn 106 8mbodimkenic thet\*éer surface is
e@gaﬁ: ﬂ?l-ll“lerrgﬁ %l}e[ gei)g’rlgg Xrﬁ%% g‘&a%t?aél&ﬁllgl ﬁ@?&%ﬁ%}y (Eau%:eht%e electroless plating
rep@lohb ¢albadur MR tedubahntRIIE QTSmO Bmbie oAl Bl waftd agRcd TARsequently,
state at 20 which el ectral ess platln%_reactlons wi | |
uREERity df Arrtplieeplaties TRotiRSe AV HBe pEen eifase Witl wpyliin material
déf)@Sltl&Ihl?m%fnﬁ{/’ o§é11rtl§ea\9ﬁela§ﬁf¥act,eh ?hsﬁ}n@t‘ﬁg{ ﬁlrﬁ@rsln?lb@és'aﬂg)peratlon 1005 in
solution. I n one enbodi nent er surtace
Wéb@b d@e@dlamt trieegyriadprgtrmllee ﬂxemgyltalm sedectivd eagimt iodltheyparticular material
EQLL e B IRR8 Skl e Smb BB AP TP B g ent cneray i
canrelled tvecansd ﬁfefﬁ*ﬂﬁfaﬁéﬁntaﬁﬁlﬂSEQﬁ@mdirhslmoleUlﬂbsf of thetparticdlar material
%*ectroless Iatln reactlons er the wafer surface
M edipet then atﬁ”é’ts aqlegiies 50 déﬁ%%ﬁnf | YOS r“%ﬁt?riiﬂsovlé rshould be
uldegoMafiedt c%h't'irélﬁﬁge a fr-Eaﬁen@?Bh% rEMﬁﬁtrb%Erg& RELHFRIen® B controlling the
operation 1005 in which the radiant energy iIs
wevstang| reegt efghersddiang ererge Pecferential hécaftatlwgo fhe tapgns/molecules of the
C e p ur f
pagﬁgeuliz{er n[]g%[%:iarlm%ﬁl craluﬁé the dal] cgdr% trﬁgar@erx}aaﬂ Gt‘oe I Ic'n Ee Cpe?a’tl%re M various
exemplagyy emBodiments, the particular material can be deﬁned as elther a barrier layer or a
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controlled to cause preferential excitation of the

at ons/ nol ecul es of the particular material wthout

exciting the atons/nol ecul es of different surrounding
materials. It should be 30 understood that controlling

a frequency of the radiant energy is equivalent to
controlling the wavel ength rZthge of the radiant

energy. Preferential excitation of the atons/nol ecul es

s&fd liylee It shaultlibe upgrecidred, Bbweder,whdt theGadis® chétey partel cobtfigied to allow

e to increase jnt n’perature I n various
ﬁ%?@f’? h@rﬁi?&%’éﬁ‘f@onttﬁg © $RPHGcal stenHalivednyanateria nesent on the

“QQ§@nﬁgeas either a barrier layer or a 20 seed |ayer.

I't shoul d be appreciated, however, that the radi ant

ener GigugatPBois %bﬁlluﬁtgﬂ@lpééh‘?‘bmalah awparsive afthihoeratfort M1 of Figure
1BAEsE i I sent.i al

D PR e SO SRR o e b e BREI G Mo Rotppagiment, e
oparatidnl| 1991 riatiudes t\&;(h omcmlg (‘eptiex fansd O(Dpt(itfn 2"h €oraipplyadel thd electroless

f. Fi n.accordance with one
PBBb TSRS e e e P, BHETGH OPHEBRBI007 in which he waer i
@ﬁb@gﬂdﬂ”ﬁ AlathtdT %lec@cﬂ@sfs%‘ldtﬁﬂlg scglgt%ln Uﬂ@é g %fér‘ﬁ@su@&'éfg@ﬁ]ﬁl the bath of
("Option 1" and "Qption 2") for applying t
eleptentess plading solpticn Orgows blbtpmhm inte tyh @lbmﬁlens e @pfierc A" and "Option
lé@t bg{] ng'rgrx nrg ? an gg E)%r]?)bel ecf(r%glzlleels\gaf%’]ls %ngtg gecy\% a submerged
pesitfamt Wlﬂmn tfm <betht d)'feelmﬂrfotﬁSs meBg,l Isasiemgedn Ione tehﬁohla{eht affie electroless

ctro splatln i nt
PBUEE SHRUGRr BRES "B fb PP AT A Qi PUE paoperted. In anothe
efPddiRent] hd RGFdd 0 ScadsbdORE bathlian wzhﬁl@%ubﬁex\gea coplifie lB includes an
wafer is maintained in a subnerged position wthi
opgidional H 1ol whicht the|wafer i wmox @@Fruﬁheowbmeﬁgeénnosmon within the
e | . J .
SRR IR, ARP0 FOAED o BLLBB A AT, s epion to.
a mnam‘stdﬁ thre elestrbleek pratnte, sotubien adiferes to the vatis @akfdce. Thus, the electroless

te whi |l e sy n 113 inc|udes an,
Pt st gt aRPliT e A el B et Ahigb e FrBhisomuoved fom
tHe YRR RIS L Th @fe WhbdtimethEselBent BCIubRRSH 4l drhdEng the wafer
solution. When renoved fromthe subnerged position in

fromethe peth &f ithsnelagtpiess plating prlutiansis perfermed apregtedly| asgBe wafer surface
t
T Fo b BT Rp R Ok PRIMRL R PR RRR o L perarion 1003
Int ﬁes wabedimsufy filaec eeqe\mn ctﬂmbglhrgurtgeambfmovnrg camipvesduntil a desired
he s 03| i on enhodj, ment, .a .
B TP g o Ths” skl o8 e R pB ot fpless plating
réat®nb.ah bne fenbbéinkhe eer @h@ﬁe pf aibieesisOhnd te@dving the wafer from the
performed repeatedly as the wafer surface 20 bei

bt fifveertiolesmPaias betutiop sis ieplogrsd by dinping e water éﬁt@rf@9 bath of
el@&fb@ésg' [hginé ‘%oﬁlﬁgn QHec{na&He%tlg@ gl%bodulngntt fHeS seSﬁgﬁ@éj 'oﬁgﬁﬂmergmg and

he sequence of subner gl ng renpvi ng cont i nues
ramwmlg the ohagir rfemn thenfoatin of elﬁctmalttse mlﬁmglssludelpaﬁspttrmn@h by rotating a

t f | ess plating
858 B A MR SRS,

subn@ptipinry 1s€p’idv1ﬂﬁimvanr@tet’rhﬁvel\&f @ptidnr b fﬁrtabﬁlym@ ahehelecftroless plating
Selectroless Iat%hg so) ution |s perforned

HERaT U T HE ST oF TEbiOE1 B opUFUES P afh Hlieh The water is

erePstt Whin 4 Des3dl Rhiafifiathe \eecBFIRQALARML soltof. RESHIERRRdiment, the
of subnerging and renoving the wafer fromthe bath of

veshabds p@n@lgteIYpﬁléﬁda Wiih $hsl eledtiotess plapieg pontinad Ibyngtheraanbegiment, the

vélsel is partially filled with the electroless plating solution, wherein the wafer is submerged

within the electroless plating solution. Enclosure of the wafer within the vessel allows for an
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portion of the wafer through the bath of electroless
plating solution. Qption 2 is provided as an
alternative to Option 1 for applying the el ectrol ess
plating solution to the wafer surface. Option 2
i ncludes an operation 1013 in which the wafer is 30
encl osed within a vessel contdining the el ectrol ess
plati ng solution. In one enbodi nent, the vessel is
ircoaapd ittt prefdukd efthwiclebtrdlése peitiag kololi@sspplib@td M@ wafer. Increasing the
SO|Ut%fF' I n ?no%&fr enbodi nent, the vessel is L
PIPSSHFS s v electrqlesy platipg s REontesits iy Fréglgreﬁ:fegtqeﬁsgty of nucleation sites at
whith HdcRBless IR Irthctifig WiltfoREuriof tRUPIES Yfce. Wd[’lﬁi'oﬁ‘alwﬁlcreasing the
el ectrol ess plating solution. Enclosure of the wafer
Pighurs of thiglogisalsss| platingoplitipo carabe @sed t menpesss éorimatiothef bubbles that
ss plating solution applied

e?%ﬁfﬁ%ﬁ&% é?%gﬁﬁﬁbggéﬁgégthe pressure of the
el ecFigakedE Bl at illograsioh vhowing rag ShibdrSioh rofahe op@it@as B3 of Figure
! nsit Bf nucl eati on ig%es t. which electroless

D ETRRSE T G TPOBE O e PREEGTER ! The dgeration 1003 for
uhielink irfak k¥ergy BCERBSI RO parRéifst SHi&GiaPbrebdh€on the wafer surface to
_electrol ess ? ating solution can be used to suppress
infiégtralesteniess flasin s heasionshigdesoribed, 1 ¥ gorftexd rof sheentronk dwsapplying the

. _ . . g L Lus ) .

SBIEALORAPEHLAED ] AP IR 15, Rk LT B2 g0 o 2.1
ad@Randenwigic Optickaihs caswpretiowihyedisnbed iwitndespett tolégyre @8Rin operation

i nventi.on. . The operation 1003 for. using the radi ant .
1B B ied B BhieR Gt N E Va0 e o e, R i Ve Bl maintained
inPthe SEther@dd bdrionad@in ShY baAC 6f Electrolddh hiaBh€ s@lLGH NP h&STlance with

|ating reactions is described in a context of the

pl. | . . . . .
Ogien Bhsts pevicaplyldiscrsged with 1a9pest tockigwe 9B, 9] apefatign 1017 is performed

. ut i . f . ' rer Bl ' ..

P e QRod S hc LT ERAS in ekl Tl e LR posiion

withiavhobeh 91 dedolesspldting dotutioaslpent etbodingutrod op&Bjonal017, the wafer
oper ati on 015 i erforned in which the fer is

s @b Gepis FBS raird e Sn By Y PR Sains b gt lectroless

plafind 82utfoMbIRi@edaiRShitH OPtio 2, Mishrévicusadiftudded with respect to Figure
el ectrol ess Iatlng solution. In accordance with .

1@ eporeraion HY 95 Bofsmed i sk the swderit eipopeddp horadiant energy while

erfcl @vithﬁ'pqhe ssBPESnihile t Okt i%spﬁfa{iﬁ)g B8 6kioh> 1 Bné/\@rhﬁcthiment, a
the wafer 1's exposed to the Fadi an ener gy when

squegenfdlee fadiant ¢rieezysie dispesge avithmsthe vessel. Tai ankither ethleodimert, the radiant
of electrol l.atin Lutign. | ne enbodi nent of

engtan s P g T roteta Wit pEfe Vesstl o seath @2 BT 8BRS ( ne
r adi [Anddigive tgtheioptie Bt Siplyinkpme eleeidea | pldtingrblutien tathl wafer and
of electroless plating solution. In accordance wth

XIS ey alerso Shetpr Boseyrei (st uSRiERn WbtPpticadpeard Pation 2), there are

al6d GptidRs fdr Her th@RadRRR Rl PR 2bBRS doSth®REfeP SRRl B M YpERtion 1021,
the wafer is exposed to the radiant energy while 28

themadigg edergl ihapplich thevesferurboninaitendngnanher- & eber wprs she radiant

i SRen Sl PR oS SGaT R R e RyubRfr s ardidPacpositon

pi@dtsst. helterextivelgj imeantopetation 1 @3] aiBtradi@nengyy isSapbli@n®thd tve@r surface

,through a wall of the vessel to reach _the wafer

inst Pyl arannir deietthomateral drROYiRn RIAST &F OBpETadigetepulse of the

ra@laBCdneRN 8S GefRle@td REc 2 QAuMHLRWithR 4 RRNBES@Hi@ T bm about 1 millisecond
exposi ng the wafer to the radiant energy (i.e., Option

to] gRoutGR0; relisppndandilsgpinonp empodimpety & suffisienp@neyng of time is provided

b&v\g%ég?ﬂﬁseg U tﬁkPYXIdIaHF er(e?%} Ao nﬁ‘l& %)Zle]c_{’réle%pﬁllﬁr%dsoﬁlgio}l QS quench the

surface. n an operatio

—




10

15

20

25

30

the radiant energy is applied the wafer surface in

steady manner. In other words, the radiant energy is
constantly applied to the wafer surface for the

duration of the material deposition process.

Alternatively, in an operation 1023, the radi ant

energy is applied to the wafe surface in a pul sed

manner during the material deposition process. In one
wefeb edifarentt sheulf bk approéiatd) ¢had Bothatle @bistRN @fidYhel fulsed radiant energy

fiped tog have a duration within a range extendi ng

d
2y Iﬁ?ﬂoﬁbﬁfﬂ]tbelus Vith élé‘/c?f&Ptlofl%l%bl&ﬂfnds%)O m | liseconds.
Al S Opptidhs WS &IRAGH BB vingud Bfihi SpBPkicRMRURE rffiant el&ey over the
is provided between pulses of the radiant energy to
wafer pwfaghdn an epsrationd §25. sheapiliags eserzyisisonultaoeapabrappliadher the entire
IS . houl d.. reci at.ed that hoth
e BKE ot LR iopcfogl B il ARV IRl B8R over e
erapp wateatsindars. It aholdé be apptesiatbd thanyitlel oflidn ehepetafionsl B)25 and 1027

and 2. i ons al so exi st r achieving uniform. .
oS FEACTONOOR 5 eon o S D RSy egiral HeHE anplions of operations
18Ur irdCE23 ] Hoﬂevé?,pl%?ﬂﬁleﬁmoflﬂﬂgﬁﬂec‘iﬂlem_éﬁgdi %gtwlﬁ&?ﬁﬁ%aﬂi%t energy is

si mul taneously applied over the entire waf er )
applied rthe Wwaferapirigpse ithe fadisnti@eRy if laeplicd dp ariubgiansiely uhiform manner

[ anned over the entire wafer surface.
Oﬁpltﬂseﬁé)m&lte f%%grpf%c%éci ated that either option of
operBgirendD1B2Mm dnsiralibR showiag ab expmeidn wiftthe bpdritidnh05 of Figure

nst ant and the pul sed. radi ant energy applications af
1G5 R ARBAERE FOD1oR RN ab s EFsent By gine Geots rfpdiment, te
oL 1005 FRIcBREbIME thB kit BRrdyad indititaif REEMN e ih8ating of the particular
a%pl ied to the wafer surface, the radiant energy is
mg

prli mEsenh om thaupateasrifagel ipeludeisfar vrertian di029 for moiforingen surface
; ; B o . N i
oo Pl 5L Bofr LR oSS B
waGAgngihnrapgec off thamabantiendrey veeseabrbgail e nelewifvelly Heatpthe esited material
invention. JIn enpodi nent, the operation 1005.fqr .
PERRAE Pl RS o A EET bR ARG TOBtes i, e operation
1009adah Rfcl@le 4 Liefap@aicEibll @pe, anRtfBdel Miterid] @BiCkHes)And BSurface material
waf er surface_ includes an operation 1029 for

terppietiss- i h ghawld be rapigciatsd.cnmeven &t 3Ry ©fer Weifese cogigon parameter

cdﬁ?fﬂé)ﬂl? rnixcﬁlgcoféﬁ &Eﬁ%\gx@l ?nfaﬂl(i)ﬁgoﬁr pééleggss c%neglg(p 3@ Kndftored during the
ensure that the vel engt raﬁge of the radi ant
oppmatiogyl 023 leshabhbatimentt the opératacni MOP yahelad inchde desperaigbn 1031 in

rial. present at the surface of the wafer. Surface . .
wHBh G P BaR E af g be B s MonOBg SPEEE s fosS Brained in
the @Perhtivdl lode. a surface material type, a surface

mat eri al thickness, and a surface materi al
t enpet &etfFiacd abon gt @rasentaliyrion atreydesn awetBpd anapparatus for

sy BkrpUE (saGRe CANEL W2 BRbaRheln RcFAIEOMthe solution. The
noni tored during wafer fabrication processes can al so

sirstivp heatiog a8l pdundedgbyt heplyiegp eadiant onerg0 29 the wafgneurface. The radiant
enie&%ﬁ%ki?%n%ﬁ iﬁg%v%i ag\ga?\/\r/e\:ﬁe?ll%tﬁ q%q]gg Ql?aé gxfﬁg Hliaelfezé;néfragi L‘Iyagg nfiferial present on
thadjafigtsatfaccenrick tgother dubreundiny natedals. STHef radientcampidy tcuid bs adjusted

' As degic,ri bed above,

opbtajned in the operatjon 1029. )
dyrifg tt BISERR PIOFFEM? Pm{naalyo@ll%ﬁ%{lgwgt% UgdTApp ARk iglpresent on

tht Nafer SRFRE! BRtEEIW HRRRHl IR theavaFdtshAER cRiset HRMMRIRIre increase at an
exposed to an electroless plating solution. The

interface between the wafer surface and the electroless plating solution. The temperature

increase at the interface in turn causes a plating reaction to occur at the wafer surface. Thus,

material is deposited on the wafer surface through an electroless plating reaction that is
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sel ective heating is provided by applying radiant

energy to the wafer surface. The radiant energy is

defined to have a wavel ength range that wl|l

preferentially heat a naterial present on the wafer

surface relative to other surrounding materials. The

radi ant energy can be adjusteB during the plating

process to optimally foll ow changi ng conditions of the

lrﬁ’ﬁzttéﬂ’ arll coptrelirtly aRyigtht Renpbpdi@e of tHefvF8- sufh® using an appropriately
ec&gie heati ng of the wafer surface causes a

HPREIENOPESse at an interface between the

Waf erThSHVERGEs %Ml&eh%y%eeﬁ%geﬁ §e°ht18L @Fe' MheS s u]%'dr%gample with the

The tenperature incréase at e Interface in

Preaens enyentiql atatenlgls rcelabe dcmsrterd ledbu watet Sltrﬁiee Waéc&ﬂ"orm to a topography
A ep d on fer .

of -G spehliOateo TRE Bl idyEneERIRiE R 58Pk Berell Ehogiion, smalier

gram @2es, ardi 1hipaived a&lﬂﬁmﬁ@ﬁﬂépﬂsit@ﬂmﬁt}iné&@%ﬁﬁ&nfot’@ the present invention

eratuyre of the wafer surface using an

dPPT derayed deieria alopatiien ©n eveliey pudegs dwvinghgnaller minimum
g@(ﬁll\/@irgsagsls LIl ded p@éeﬂt hﬁvéﬁ[l@n? QR bk RNENT Qifh%y ﬁll narrow gaps
nuner ous. For exanpl t he present I nventi‘on
bﬁﬁ@@ﬂﬂdl@m@&mﬁbekﬁevegmﬂ@dmﬁmS@ﬁ@emafer surface to
conf ﬁg@eth 1saan fﬂf&& t1o¥1J h1¥ \Yllg%\gg ?pté)?raalv\@’% Jepﬁsg{ugfaaf %Fmanzmg 'layer over

t he esent T hvention a
a d\@ﬁi@,&h Tacab)t’dan&ﬂmitlh efie @rilRidim&it 2Lthe pASeht inVRfitre Thagpesti@includes a

mat eri al s. Fur rnmore, the present
t%“lﬁ\}gﬁfg o %w 30 icnelasipgp ﬁ'ﬁ %g%f’%ﬁffh@ ik D8 Fbeqigrd to contain
a® BleWRA&E pfkthf 38180 BB NS HRdehEinvERH3h T be Qﬁﬁ&ﬁéﬂt&cﬁ%ng suitable
For exanple, the present invention can be used

anthpereynenly awallalblenelmtr@Ivsg ajeting pavtignensush gh Cawpet;’ﬁO,r @tiugactured by
. I 0

S{uﬁ%& gorg%{ui%g rz;&titgﬁxggm@ef f a acﬁ&é%%g(? % {egtroless ?fﬁg%so}ut{on can be developed for

ugel witattieziresgnd myettioaVeris p@fanedle howeverabeatthe al’ee@ol\fdstﬂlatmg solution

odj ment of t resent invention. The apparatus
e uffgge o reaghpt 1 %P@@rhlﬁ@& teiPeLares £ PISRAG oW qne gpdodiment,
thd ROl 180 Nplaling séiatidn b8 Will foGent htg%gédath&s 6Q6%absut 489C.
el ectrol ess plating solution 1103 he present
i nvelit pnsrengladipent, mIré%thléds weividgdstor sepléng ghedelectroless plating
I I S I c
Y R 1 20 58 o QBB 3 RSB0 e Rime W Bectrotes
platit gsohaion ey from thenahbrﬁ&le a hed detinlot E]SS apcﬂ dtei cmget 1115 can be used
soI tjon,can be devel oped for use th t he esent
o il RoRS? e e S Br BRaHrE rattiel 103 migoen HBE T 1101, 1 one
erﬁb&ﬁfﬁlérﬁ' B8 %lel@ir&%ésrkgatﬁ@ saluiion 1135163 Bé?e@ll@ﬁl'cﬁlgdreblgmgl?eﬂcin another
at noderate to hi gher tengeratures or exa , in
€

epprel et tiPaREREQUS fiomeofdhe elestiless @laanaﬁqlwgonsmoé tthreneh the gank 1101
cf el prm& r ﬁ@ﬁ’&ul@ﬁls& g%?&}a%'f%ﬁat %Qi}ﬂgyvarﬁ%ﬁtﬂ#l‘ffﬂgz CEVCI’!I& mechanisms

one |nen rovi
C@Lhephgpomgi witten elieebank bl ste ppdvade m@esu@l)dm@huﬂah@nanﬂ]x@ﬁfomty to the

t he k 1101,. and n out.|
apreh, FRSr e el sSRult 1l Abheh oy B T i herre, o ome
ethblithéfiKa Addd bxchhhgts,111ean B4 Ripldnlchedanithih Mg QUL [1€61 to maintain a
1115 can be used to control a flow of the electroless

tepPgiRfuRy of ofhet $letrolesd Plating otpltionh bl Bamiithing ¢he. tank bi{E. In another
xﬁm&}ﬁéﬂmﬂé heal Q)@:h%llg%{:i f]9'| cﬁﬁ' Be Hﬁ;ﬁeﬂlé}ﬂedsdﬁltmé mh%}lggl Ny rllo maintain

be periodical [y repl eni shed. I'n another enbod nent
thc ormperatwies of Itlm/vebﬁtrculm ﬁhfefrgt sditems 1 pl3aentagngs (&thalnbnllOl In one

emb %%ménh r geat EXC%angep 5(1 IJ7 is represented as a coil over which the electroless plating

solution 1103 is flowed. However, it should be appreciated that any other type of heat



10

15

20

25

30

25 can be provided. It should also be appreciated that
baffl es and other flow diverting nechanisnms can be

di sposed within the tank 1101 to provide a desired
directionality and uniformty to the flow of

el ectrol ess plating solution 1103 through the tank

1101. Furthernore, in one erddodinent, a heat

exchanger 1117 can be inplenented within the tank 1101
exabamger Mt B suitable tfemgféetdtigithe t@hperdigre &If €6 ¢1€Jt@%Ss Plafdid &Bution 1103
sol ution 1183. ithin the tank 1101. In another 30 ]

c dH‘ipFFE}?f‘t, HE theReseai eRegR P raferblyctha elogtrelpss platiag sedtion 1103
isOHamitAe:doht b rb@bité’fﬁiﬁlljﬁ 1600 fRpEBLAL &R exbiifle!l GRGE Ardtlofiment, the
of the electroless plating solution 1103 entering the
clegirles PBHING pefuténmel 108 rihbdintadied, at & tiempreature drlomaabger 1 5P X1 Avherein a
| r t I i.ch the electrol ess, ..

B R e e L S R e S e

be apprapparatuedf Figate 1anjsodidheies & water fppbe afrucide 1105 disposed within

exchanger, 1117 sui t abl or atfecting the tenperature .
TR O e CEBTEL 8 AT A OPUETesh PRIDE Wi the decioress platng
salmpnenent &foid thbédifeR! @ReRhfel BMBBH i s@ctud Bf08T 8@ e¥ned to provide

the el ectrol ess plating solution 1103 is maintained
substaptiadly rompiate spntget (WGt ¢ baiten suidgce. of thy wafeanp0®d, However, in other
: ' r ' S ] 1103 .
oAERIEBE AR, e LSRN E5h L AROELA Bk B i
thathettan surgacs of twevafdydUbid Iodnd dnebodingmt, itied eafer gpbpdrt sigicture 1105 can
in?.ﬁll g tglprgugl}bé% % li en eiragfcgﬁfigflre | tlé)locrg gﬁd bgl%o%tgll‘n\lj\gé ‘lg):et\xeifer 1107. The
nihlp Of iftier pi6d tnebeldddtddi t5 RAISEshdNotvBE the WdTG T1@n Kviﬁﬂxﬁgpect to the

to support a wafer 1107 at a subnerged position within

weltesuepert sirusties 4145 Hp rgilitasie trenspart p1tis Wafes 1épto and from the wafer
E R LT T
theiwalfer supmit stmctscer Fld6es odnfighed waseenrelylidId thidovedarelrl 07 idaring a wafer

PR T Ga o BRI pat SR FO i e Somtgure to

suppbrt ale svdfef AC67 &f ah Rgien@fi@r thid RilnimiARs Angt&MaD eirMfthpment of gas
t he wafer support structure 1105 can include a nunber

bpler thyat Ay ey YT eB AiePEirss @latine Eeasioaet the bot t om of
t he MRf £barkthQ 6f Fidige (ljf‘ ldﬁ@%ch?fﬁs o Jl%ﬂap Qlfl%fggxs\llmfl?ﬂdi%sed above and

actuate to ral se an | ower e warl er
substepiadly maplliehéo theafvefer supnoor strustured 1 Qfr. dn 10b@Sgmbtodingent, the planar

B 680 SRy 5B s 0] P 102

msipedi the @lanaf BemBerp09 tin Sk lodehthtic sub&ntRIY Pekan®@ b the WATe: support
waf er support structure 1105 is configured to secunely
SIGIEE §HB. WAF 8YPPO Perehsrs hig L plsperayide gingehsnismafergroving the planar
mBhRGesao AdGikdctionatdward LhE 08§ Gfon? YRP WakerS EH&{ Wrcture 1105, as
1105 is preferably configured to support the water
indit@7d bnarewoli28nthovigh mertibally omienfedrbuppert snepersntl 2 hhaviedyeen used to
PRy 885 1o U gy s s
meémbtroenflduralons andotigntie®nacynl teeniarplememtearto pilohPedths pasedry support
bove and substaptially pa aLLﬁI %o t he ﬁgter support
and; Qris@tafipR Rty to|the BlRBataMEE RS ki P: PhEXaBIPk AR Onfs gfiment, the

plhrfar SREIMeL U1 190c et debibd ¥ PhbERLRH sHPBR ML HABMB GiRage to a vertical
1121. The support nenbers 1121 nmaintain the planar

trapslgtiert devicpo Regardlpes ofithepresific smbedibwnathe appyrt pamikisdil21 should
bt &pglhg oi"‘@l%@ﬁg%ﬁ%oplgﬁefr member 1119 vertically and maintaining the planar member

1119 in the orientation substantially parallel to the wafer support structure 1105.
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structure 1105. The support nenbers 1121 al so provide
a nechani sm for noving the planar 25 nenber 1119 in
directions toward and away fromthe wafer support
structure 1105, as indicated by arrows 1123. Though
vertically oriented support nenbers 1121 have been
used to facilitate descripti2zn of the present
invention, it should be appreciated that many ot her

SuppPxidr to m&ﬁbﬁﬁng:me fwa@idtpRdnb @ASioR Pbeess] LitrAtd ONGe Gafkr REO7 facing
qﬁlenen%g i grlde t he necessary support and

tg fr LBVl hav ot eginl AP sl mamiaep of pgper surface arcas

sEP4ARRI S lo Wt SARBcSRRQ A TRRbussToR Purp8seR! B0 8pp Es é'ré% Ure referred

can be secured to a horizontal support r|ng avin
tq 3snRene’, perd e Jawariserdices areasrasd rfarsd twes/itwecheRe Ghe erecsaé; movement
t. uppor t nb
og h(e) I];J)Plg Isrgcgﬁféegr}g ﬁbc% &%\gllfﬁ a pFe%lsg aHnearrto allo ﬁle piaffbmember 1119
tovier positainkd/ pmxdn:ma itan tlﬁl Waffrgl lt()h @o pt aﬁ@brtﬁhibﬁfe Wéf&rlﬁlppm structure

orlent n subst anti arallel to the waf
1 opee St apopoaineste priGraRtsT da kPR taree waer 1107

co¥edspdndp tcﬁﬁt@ftioﬁﬁ%'tﬂblﬁfa@ ﬁl%ﬁl%er A 1§ uf ﬁgt@n&fwﬁ}n?a WakELxtending from
1107 facing the planar menber 1119 will have a
a@w@@gﬁapﬁymﬂéﬁﬁh@ﬂ3bywamﬁuﬁb@mn@ﬁomsp§wesﬁwﬁa@éWéi@hgmmBmthe
togesﬁﬂﬁc%to?ghewa{axom& c&%s%%?d% 184 ﬁ% ¢st pgak %s%c uosnsth sur]{ace of the wafer
urposes, the upper surfaces areas'ar PPy
1Tefekm, thampthntuh mehrbweﬂl]@uf\ifaa&e%r@t@aﬁarﬁf) aaré eheuneekdt (ﬂhe to total
trenches." The vertical nopvene t he ﬁﬁanar )
RS VRIS P TG PAOLPPRF bs@dh i dRoms Sy irtions, and
topb@aplydTaic BRGRETo belpldharikdd).be positioned proximte to
the wafer 1107 to be supported by the wafer support
st r uewringethe plaparizafign prpsessnthe dilanehmempers] 19 gnippsitiensé proximate to
| ey e t " -
thcr%or r esgcﬁgg %uéﬂa%%g |f ?l{ ]?Y‘Ill ng th “{eb%ﬂgﬁ)afﬁ{%% ief 1% Ozclt( péananzmg
stdfasd:"ammﬁ ddfinhi the Q)Ia'nang'eacﬁldvaiﬂdldugng rthﬁ‘rplaakmzlatio@ process. Thus, the
s to roneters from p.su
plBperiE SRR S | areResT 5 SRR G pfgpied o he

waaf a0 1R 7one (Hnﬁt%ﬁﬁﬂkﬁh@ Stht ladaN @HB&! 1 P®2K RiPOSIA 008 material that
the surface of the wafer 1107 facing the planar

Pigiidpe for 1acab arew/aigigdity agd drqad rarqanfigxitplityy ‘éh@d't{mfi% ﬁhmplawé member
I r

18 Rl EAD S L AL, 1L PR cion i s

embcpikgcraml;aCk:mg mwmbbeamme @sposed bahpzlt abankside d) the manahrmgember 1119,

~BOSPRERA b eP e Ao PR T e PROTE ROR fepfiaured

ccﬁlftrot helpha®adf the mﬁﬁnzhigl&rfaa@ b @ppliag wedifferedtdd) pressure distribution
planarizing surface") will define the planarity

’fh&agh dhamlasag ey he B Daplreeseing supatse 48 svaﬂqirﬁuémquﬁaents the

b&kﬁ@%én%e? gna%“ﬂ;ﬁ&ﬁen't %uﬁiaﬁﬁéduéﬂa}ﬁb% rHr ag&’igﬁgutﬁd?l of materials having
represent the desired planarity to be applied t ﬁ

vaging sprmgozisnstams trrshisnbo dcmmﬂlffetdmealmrassme dmimtapn ﬂmennore in

P TR b TR S BB Pl Bpomens,

pMﬁHrdlﬁcmbé’ielnDa[saforﬂiemmj’m ?f,@th&rlﬂl&rtzf shlfph&eeﬁbq!ﬁlyi’f&[‘lt Iti should be
broadly flexible and |locally %Id Al's

a@&?}ﬁﬁ% o i tiranar BB A can %}S%B%farﬁ@d fremtseyaricty of other

mﬁ@ﬂal?echzg' %&Sg&e]ﬁgﬁé r})ﬂnaﬁtybgtﬁi(%ggl@cy Ofgroﬁé?@esplm%fonally, the planar
menb wherei n the "backside i's opposit

mpllnhfrralrlulﬁ m@er@h slfcutdbbe Tpablp of kiannithngivediant @n@gﬂﬂ il gluwe@ted from a
ra‘ih%nt energy source 1109 toward the wafer support structure 1105.
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control a planarity of the planarizing surface by
applying a differential pressure distribution through
the planar nenber 1119 to the planarizing surface. In
vari ous enbodi nents, the 25 backi ng nenber may
implement fluid filled chanbers or a distribution of
mat eri al s having varying spring constants to achieve
a desired differential pressure distribution.

Fur t Aerindicaged aboveathot dp@ﬁraﬁﬁbffd? ig@atll fuRBerPihaliddsi the Fediant energy
I n various enbodi nents,

surf? % .S r i d tﬂy hout .
s | Paianossre bRy Pt ghe Riarseympenber b eid Rervafiavppor structure
1 56 PRk rrsdlarﬁfen&%k%ﬁee 1hdo shthidake dn@a%&%&:naén% 1111 through the

however, that e planar nmenber 11 can a
plag#rreainifer b %and 4 thetvgafemfl 1% swppor8d bygleewafal sippdragtruofufel105 at the

l%gr%?%gdglpdaﬁ oRlv% rqltlli eél%gﬁolesl?r% I%g’llné %i]_fé&@{) ﬁ,g(ﬁ e?]ﬁlgl raglﬁlgucfnargy source

1b® 6 &pﬁﬁgueedotb genems wadidnit RgergAdi AriavRiger Wavelkhdth r@ﬂ‘@e&ha& ds capable
g I r.adi ant energé source 1109 toward the wa
EFB??&P’? y depife PR eTigbBreseg at je Juarecah b Véaé%fvbl 07tfﬁ~“éng the planar
m2RBar a119S(iQf, & i@kl ddonf Which EHﬁe 'ra[@i?zin%' ‘éﬁ F%h@lf 31 M2t incident). For
ener gy source 1109 di sposed above | anar
Pyrppsse rof 1discgssigrel the eadjgat energy g ot tis @hifr@mrmeé in 1t¢@%. ofl Wevelength

n Vi 0 n{ ed to i nect
1RG0t SARIDN Nt U Dokl S F1°Ehy gy catnns
clamazbtdmed imetenmfoé freqddDy. %pmntpdhj 1ﬂllye junca\aif tee watdp PIO7tis defined by

struc e 1105 . at the position mnt
s G SRGEe ¢ pdignt ﬁaer%ﬁ&ﬁ britef %E’fg fo %Ys T WA Aer q‘e’f‘i‘égegﬁhat will be
alssotbe€ 8y t}ib]a@&nd/ﬁoE@tﬂéd Uk R OXIRNBE&sE X AELANG T BOSHAY/molecules
1111 haV|n a wavel ength range that is capable of

obmptedali"Yel Thehrsasaserexaitarionef thglatqmrsésepeulestof piaterigPf awidl result in a
. n "

e R g T

radiaht ergezyi hidil dendsyary Foexcitp uhqamstesaldﬁ("oht@mumsleouﬂc:s tiibcause zero or

L SRS e LB BB LA SR ACLE St curouning

mhREalk ﬂ@ﬂlﬂ@tdlfﬁfﬂ&ft Rafet 1147 malrife (Rt vadeRidgYor adJacent to material "X"
characterized in terns of frequency. For exanple

f
i bulky Teleme of thelederiess platiog spitiaefli fedhyg, tha radiant cnergy 1111
I
ﬁ;a?erd' the ?éflrantt @rg?%gﬁr@éqi ]hO@??Ecg\%filg&t%&%o ée §g r{}l g&ba tsl%ﬁlﬁc material

ve a wavel engt ange that w
pseohsy tholsedadead thd watet di 07alFot Xanipde, itn celedelyeheai Catprasmt on the

of the, ato cules. of materi al he incre

leet {0F SREE] TPh B8 e st ik Rlpedgihard S aveggngfit foout 250
ndn@gdlets. i n a 15 heating and increased tenperature of

the material "X'. Preferabl t he wavel engt h_range

r adi Bone emBedjirents e clrsielessaylasing sokutien { KD3tip @amaftxmdi aéua sufﬁcwnﬂy
lomem?érgmse/ Mh@&llaneéf’ec‘ﬁ‘oiehs ﬁﬁﬂ%@ea&:ﬁf)ﬂ)wﬁf not é)'cgﬂrt ﬁgls immersion of the

excitation of atons/nolecules In surroun
wafet dialinto tBoratecirivesd platied polstion dLRin got swfﬁeﬁmtatos cause material

dell? dl %I OﬁCé){lll; (?n g vaéaceernltq[)zé g@é’? g?r%nggrh e?gg.%ro eg%%laténgoﬁ?%lons However,

se\lldhhwﬂﬁbaﬁﬁg bprﬂhﬁﬂztrrrﬁlitﬁﬁ&; pféls@lt b heSialfert 11107 siriHd8 thrdudSapplication
he radi ant energy 1111 enerated by the radi ant

B FAAIL BBl 111361 chriaéwh@ gﬂ?@aawre o diegrticvlr §pafreiah tog point at

wﬁi@ﬁ ‘élef:tkqesgﬁtaﬁﬁg ?éactuﬁlrs ) G&cu@tSuﬁJ@ S RER nfleral 8 sc\ﬂ@(ftﬁlEly heated
. For exagﬁltﬁ@eo selectively heat Cu present

bBt 1111@ radwlﬁ tresey {eatreless playing rqapiéons adll aptur ehibe grytenﬁeay between
th@ %aﬂ?i@&lhmgtcxtuﬁ aﬂé‘\(}f‘e e"i‘ec\ﬁ@fégé ﬁ&%grkoﬁlfnoﬁkf%g V%“'tanothe planar member 1119

positioned proximate to the wafer 1107, the planarizing surface of the planar member 1119 will
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nanoneters. In one enbodi nent, the el ectroless plating
solution 1103 is naintained at a sufficiently 25 | ow
tenperature at which an el ectroless plating reaction
wi Il not occur. Thus, imersion of the wafer 1107
into the electroless plating solution 1103 is not
sufficient to cause material 27deposition to occur on
the wafer 1107 surface through el ectrol ess plating

s¢redias ao pperHnuanicnt bHEhRE! Fot emdi@ddl i dRPositbd FhrBaght biedHoRdss plating
material present on the wafer 1107 surface through

p . gn . .
regpiins oA theopateint |47 dhysa e apateriah dengyiter thrpugh plectioless elatieg reactions

hat oy r [ t NOj .
o0 SRR B PORIRACILB AR S Bt o
thgiptrnerizinglapabeing deBmedrbgitler pladaritysofsled @atariviek yurdfieat ed

by t radi;ant . ener 1, .the el ectrol ess ting. .

racl S BEUR e SRR i reRfep ST istEe b Ton@hin wit resu

inpat iriceaabedr teimmpératureaabf e thattivalae hedriaDbased plyahé R@liant energy, with a
solution 1103. W¢th the planar nmenber 1119  positione .

CHPFESRINIENFTERSE ik lRElFQless PlaGine reagionyralen Tpvs Wil 18e Appagasus of Figure

18fa %!hﬂatﬁ’iiﬁ’g“ dyerTRADBE dbddsteaVolbr A€ waEF YRARrAEhUARS less plating
confinement boundary for material deposited through

rea¢teons thet arggnipihtad iandycontieled borayiog thertempgrtare df X7 particular material

T [ al d I.t.ed thraough electrol.es
P e SRR AP SR e 1
p: anirefezibhyg ;Heaycﬁﬁnt eilvagy :to!ﬂﬁ:_e\lll&@&lefs c&ﬂﬁkglre;d\fbb hgpl%/ _h@ubgtagtially uniform
anarity o t anarl zin ayer bejn efilne y .
it (OF GHEFT ey it ﬁeOYﬂr ébfawr%% @gf @@r‘ﬁé@eﬁ 0. Jny ongfgpftodiment, the
radlafi0 P& cRAPRIRE! Al08dist BéfigARd | BCHARSEN N s{aﬁgda?ympoﬁﬂgﬁ Uring the

1111 intensity will result in an increase .
Plerasgation prosessf Homeverarithe etatienanyipadéant shergx siovrsel 1999 tikecapable of

Pigh _ T o it o i
A p SR Biap bl P RS LERR RO LRl BFBERRSn D07, 1 shoula be
afpppRtal the aofariBiygiitaliant dnergy pllanafdcdnngirfasgsetan dansdddn conjunction
deposi ted over, the wafer 1 t hrough el ectrol ess )
WHF 248 HY TP MO UG M APEF 4 h i< PSR BH % BRI e the radiant
ef¥agyVian Y big th@rb&narenaiatee] 10f. ARE, iRak hteiHiRt cBEBhb@! an array of
10 on the wafer 1107 surface using appropriately
ragiani enerLy 4 cesan e implemendey] tarvniferdy gyply theradiant energy 1111 over the
r , Ihady r J: .
ey koL F A R o NS B efori cquipment gommonty
uged dn thetwaterdhlgycatidil firocaseto tdilectsdard @ewiandd witle awadfer condition of the
1107. .In _ope enhodj nent, the adi ant _ener sour c .
watE i e B RICG6H QUG FREERIh T UL L PO Rsaar e g monitoring
el dh®cdnhR usétl Arteddbadkith @bt Bee@sBant ERIABY RurcetlNEy.
statLonarY radi ant energy source 1109 is capable of 15
uni flagwesy (b hroighgl 2 aenresaint sesegrepge of lluseatiops slnavipgp planarization
t : :L 4 I preci :
PPt PE ey PN Bhe o SO0 o F apRECICRBRke with one
erghndirage f dha phesent seeniion. cléach it dtigues 124 tthrotghe 121 represent a cross-
stati.onary radia en ource 1109 to achi ey,
SRt GPI LB BPRERR i B HeT P Sarresr ey o S ppnar member
1 119edsing f agiduo ktagdieoaik eflankdi@afion Aroe@ss. | WitAlrespeétefoNBikiné €124, the
enbodi nment, an array of _.radiant energy sources can be
PlIRRASZRIABTRAESS RESHN DY BPTHIQRIRDIBE plantianenalsr dhtS Bvaydipm the yeafer 1107
toOM By hb %le%@ol%é%pplﬁﬂ{gf RALiIR11160 & w@frﬁ&sﬁkﬂs@z ‘between the planar member
Furthernore, various types of nonitoring equi pnent
11 dGramd tieywalins B107i hhe Hectwddse plafind seletarmi A3 iy mewtane @it a sufficiently
1coIIect data associat.e mﬁtq.a surface pnd{tiqﬂkof
O%Vh éemperature alt wnic electroless pla mg reactions ~wi not readily occur. In one
embodiment, as previously discussed with respect to Figure 11, the wafer 1107 is disposed on a
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waf er can be inplenmented with the apparatus of Figure

11. Data obtained fromthe nonitoring equipnent can

be used as feedback to control the radi ant energy

source 1109. Figures 12A through 121 represent a

sequence of illustrations showi ng a planarization 25
process performed by depositi3®%g a planarizing |ayer

over a wafer, in accordance with one enbodi nent of
whafe syppes estiictureva it submerded bsitén Kithiar £5atA A elebtrelbg@plakdd solution

éﬁsent a cr.o ?éélon vi ew of _a portion of the
501 30FORAdR 4 iies JBIREIIhBErFEMinedhe Blaniation preggss, the wafer
11T8HASk surfabd pdiapiieyinéd iR @ﬁpe@f(s {208 and trenches 120%
pl anari zati on process. Ve h respect to Figure 1 e
pI an‘é[nlth ZePpa o PigbeeldB, Begilaner lbymbfashlw csmonlglonftdeprpila]mrto the top
f 1 11

G o ser HHGY o R ot B30 AR ifer 1 Ryl RApA the ighest

pd:aktprmem dnhibe pirfananf tie madsr 1107 ]Ighe phlat emb&f1en9 is14dsb. oriented to be

he el ectr Iess Ia ing solution 1103 mai nt ai ned at
@S@Eﬂaﬂlwfl e Bt 8 eﬁétru?t@reatpomh&il the a@fer & digrosed. As the

plRhatrhdhghef & @111 1sQﬁ§veW tb\lvarﬂ Qﬁe weRHil 107, eREHless phutiABGolution interposed
enbodi nent , gﬂ'V|ous y discussed With respeét to
f

betyvefr the planan mem Hrl9 pad the wafgi sGsie ¢xpailed, 1p®/ingrelp@roless plating
0] I

%Lgt{bﬂq’glghnz P{é:gfe?lo eg é)?heq;v é{bﬂ%j} gﬁ?r‘flztcg A1 56 %&g\%e Qrﬂlr %ember 1119 is

pokiowte forthdiog unﬁacl:ZJAIhepmafa‘r 1 109, q]ﬂmhtaralrﬂoltlgt ctﬂ‘&k:ctroless platmg solution

narlz i.on ocess, the 107 has a_surface
R RO R D s e G ny MLl B BoR st 3t s 1107. In one
ethbRINEHRSthE 2iar MkiBed ESOES podiforfeti G Ichsd 2Bthet tBF sHERB VT the wafer

menber 1119 s positioned proximate to the top 5
1 Y7 rop pessibly withput gausiag damege to fiseyaderd 19he top surface of

e A

tolthd vaifes 14D B.olter iadiabtechetgy Hé1 isdéfstednt havd & waedlalgttetangothat will

sl EiEhet ERERL brofr AE e B RT PR 0 paitihp Feperaur of

tht haté@dlelo tbfedse @ @citatel @SEhigh adldch@leSO plikih®Neactions occur. In one
i nt erposed between the planar nenber 1119 and the

erpRadépent1 Bre ﬁaéla@&ﬁeqrgyeéllh é%ﬂﬂnﬁi’f 9 bt epRlicdsentih| essentigllyrall of the

av?ﬁ%ﬂ!% %:eg&a%k i Selielra:goe&{s §%faa£10ﬁ n@%ﬁ)&@f}&%ﬁ%ﬂ@@ planar member 1119

arpir i waftre th7 allwecqnelpn@h rlﬁame epfibodheentyad ¢ime] feQiiredato consume the

avrgl}leg)gee Feac rrr?t?c\é 1tL{nﬁelle reacr:l}gr %{tgn n%?}gat Ia%%{cséj (glﬁtaecgn ?%%)up fo seconds.

ABY/ fhacgarafizinp %uifﬁéeeéf tht Qlanal Mepiter 1€1DeEVERR an WPer confinement
planar menber 1119 is p05|t|oned as close to the top

baygflgry & mppteriah ée%feérthm&@oeﬁe%@ spoRlaling 'eafiPihout causi ng
damage;rt QobNepMahara 1187 of the pldiafa8bl $rotéss: fofl&@in? consumption of

radi ant energy 1111 istransmtted through the anar
esnantiidy all ofi Ge awlabh:erew@ﬁn@r inthectipss pbdnamlutmangs;nt between the
1111 Vv vel en th range._t hat
plae s So\t/:g iﬂ J'§ andt tthg wa? | 167av@orre on%{ng Iy a?;ﬁlecatéodlr fatgl% radfant energy
111hes dﬁécﬁhtmﬂe’ﬂOKt dﬁslﬁag‘egaﬁoh@loﬁ eﬁﬂﬁrpMnuﬁﬁng)fayeﬁ 1281 has been deposited
naterlal to |ngﬁgase to a sfate at which el ectrol ess

oNsF 4he ﬁ@ & L0/ Slweyec dre 19 r]lnblﬁélonseﬁ;&daﬁlcltfélﬁtconqeﬁ‘gatlons within the
clb@SIBNplaBRE ECQlYtlolll 3 ]snfg&négigﬁébQQn 100 rfBani @ﬁ’ér%y% a1 tnfaby not sufficient to

essentiall'y al avai |l abl e reactants in
ﬁ@Vebﬁﬁﬁﬁéggwﬁhaﬂﬂﬁg sol ution present between the

p| ariﬁ“ﬁéﬁ%@fﬁ, tﬂ‘é"ﬂﬂ%nar member 1119 is moved away from the wafer 1107 to allow

fresh electroless plating solution 1103 to be interspersed between the planar member 1119 and
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and the wafer 1107 are consuned. |In one enbodi nent, a

time required to consune the available reactants is

within a range extending fromabout 0.01 second to

about 10 seconds. Also, the planarizing surface of

t he planar nmenmber 1119 serves as an upper confi nenment
boundary for material deposit2%d through el ectrol ess

plating reactions. 25 Figure 12D represents a stage of
tehwafpl ANGHK. i1z afblleminpyr Bigeks1FFotdprsstniy af@iRd UikdpdtiodNofOthe planarization

essenti %l ily aIJé of the available reactants in the
PEICESS 7 gihibdhe plaparpenabsr Jd 1bls agpia pepitionsdiRiedmaterie the top surface of
tHRlvaiRa1 1 0B DRE re?&ﬁél@to@?’?glr& Iy, \ﬂ@ft&; sut@ of the wafer 1107 is now defined by
Correspondi ngly, application of the radi ant energy
the pertionof glagarizing laverdorned dubing thetrayéqus applaatioroof rediantiesergy 1111.

| Zi r, 1 epasited, ov
TRL PR O B AR A5, O 5PRS RS pePUhs LIP onea b
reposit@rnitg tt plana ménier 1 1heodMhaelte Hervalf@SSrepdn@t itd1gs refreshing. In one
splution, a _single applicati of radiant energy 1111 .
RESAEHY U FYTeEh B RO P S AR SPrenaliels ehmaarsh deposition

thaodeing WiBnglBE reffed@ng! anar menmber 1119 is noved away
fromthe wafer 1107 to allow fresh electroless

pl at el e tha rafiapgeneszsbi 1l it agaipeansmiited ghrarghrthe hlanar member

I 1 L 1N
P Bl T 07, A et LT 08 B R e e gt ofhe
wefee | pl7awas texgerature apwbick siecirslesthyilamgtbetiphao@r. Mbeh&diant energy

19 is.. [ osi tioned proximate to the top surfac .
LR B R I Sopen iy 1 e ot foplepreptis T ferotess plating
sdl@pnprstReRvkn tHiglMaf BEmBAAT19 sdntBvvwERE | 18 do BY corlsitRed.

portion of planarizing |ayer forned during the
pr eiigys laHprpiesntsorpuptetion if arfinak eraen afithe plagarfagdion process. As
3 [
SR B b B TR Bl 1
trerehdpaprestdtl the orfanid @ fvofatchardviat Ermied a piherizigglayer ofignaterial over

refreshi . In_on enbodi nent .. the refreshi IS
G G 1o %y BT HIE L heoB i (e eha ) Faes a5 an upper
cddEiR@sért bowhdaty i meeaMI&psiited ﬂh&)u%ﬁ Qlet1ed 168 PItNY reabiions, the planarity

Figure 12G the radiant energy 1111 is a(gai n o
of thenelanarizig tapsrotepesitadeoysr dhavaigsnts edelingd by 1thg nlenaripiag surface.

1 The i . . € i

PR el ARk ERETEY S 19T 110F 1R the due o
miremizeticn of dedtolashiplahing sdotigrobetweenpthatplangr membtr DIi§ and the wafer

cur.. The.r.adi apt en 1 i S. applied to.all.ow
R 58 kMR8 e FRERSYar B o FudBPED oofpi !
el eqtigat @3 3s @l AWibthgion SKwihg 8 MoRtIRBEH s MEhYERN applfing a planarizing
pl anar nenber 1119 and the wafer 1107 to be consuned.
lapgr o euA39q of @prads eiftagesdanpt Bith ohe grbodimen of the pesseptiinyjntion. The
e s
supfaeet. i Thg dlestroteso pkitih@ solfifiér edmeintinet ra¢ rcteewephes enwhih a plating

by S DR b A P 0B o s oo

toptha maffdr Zutfaceshir fubdergifig tHeewsitinad barkrdfeleckditS satingeslution. The
a n_upper, confinenent boundary for materi al .

maﬁﬁ%m dieltes &agfweaﬁ@letl?% Es i PlagRTrRERRer gR gositippsd over and

prBkigRAY ot & topPhortille o P HRNRATLZ Suticd. ) Vhe A8POSiHRL tRY FlandrNHfember is

waf er is defined by the planarizing surface. )
positioned within a range extending from about 0 micrometers to about 3 micrometers from the

top portion of the wafer surface. Positioning the planar member proximate to the wafer surface

serves to expel a portion of electroless plating solution interposed between the planar member
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20 Furthernore, formation of the planarizing |ayer

over the wafer 1107 is self-limting due to

m nim zation of el ectroless plating solution between

t he planar nmenber 1119 and the wafer 1107 as the

pl anarizing surface and the wafer 1107 surface

approach co-planarity. Figure’013 is an illustration

showing a flowhart of a nethod for applying a
aml eheawdfe sugfacd. aydliticdally wuitibaiag el planabah@hber iploximate to the wafer
accordance with one enbodlneni of the present

S‘Ff?&% AP S VesTRENtransa pertia gt thee %@@gssa%atagéplaflplbwﬁmlrecessed areas

of the WRieE SurBie €l ectrol ess plating solution is applied to
a wafer surface. The electroless plating solution is

mai nihe mehodfurthertingtpdes an gpesation WAAS chwlaclptlatwaﬁg surface is eXposed to
0 r one enbodi

TSP 4D, 12508 o SRELLIPSEHE L SOBSTRP LR i i

reactfoms oscurf o erediqh s brefergsunfacd, ke \nafit elnérgﬁ ﬁa@bh tidbugh the planar

el ectrol.ess at|n sol uti met hod al so
e RERMSLS Bdoim e e ere: Dioindre Remsi feperatre
atP@s |v$a*f&rk%§fa&V$[atlﬁ§ Geasfom el TRt £ tn@er?acé %Qtv@,@ﬂ kHeOfe@foless plating
the wafer surface. In one enbodi ment, the planar
sqheimmeand ithe Wi surfaem ddie wlating reagtiona meseltdx f(émdtlmOﬁ& ninmarlzmg layer
t CLO
bs?%géﬁptg(? t“}ig%?] 181?3%% Ghd t}}eopelzrﬁikﬁg ﬁltre gglglln m%% ogﬁneﬁl% etxi%osure of the wafer
sypfaen ar thereaddient epergX comingestuntil heactamb esntsitied aitkin theel@mless plating

A8 Bl RO oL OSSR PLALINT SO i

sutfAbd AC&poddiot theRadidnt .enB@$ iid laCNbAShtENE uRIfGHRA nafRFDBYrthermore, a
proximate to the wafer surface also serves to entrap

wavelraeth BHeoPf tthe radiang repenzis can dreaganfgllagdofou salestively thepina particular
e

mpEARAEnE LS ity Lol R HEEE el B 0 b monitored o

ersuefthatethe svaeedpmgle danige of Sher mdiaanéneegyeis gytablished ar %el‘evdy heat the

era r rface to a state at which
parﬁ“g%? eqa %rgﬁnéig}zheo‘&fgrrsur%e reach the wafer surface,
the In @&h@ﬁistaﬁ&@rﬂﬂ cBRmEREot Hf reat@ihtd dogtailedRathin tHE BR&foless plating
posi ti oned over and proximate to the wafer surface.
sobfiont asliacrd fonbecudfer prface ipapasuffigientalo ¢amplsiply grlanarize the wafer
i
SGAELSE B LY, ERSELEOL 0GR Bgshy SRR o il
dasaxéd plaganiaticre .of The “pfeatsjurfgcer eaa::hlewds Hoeswhimplenin one embodiment,

formation of a planariz 10 bet t he fer
olpfPE bt ARl RuRsf Rl Filife YS! i sl B, i et VRh a reactant
coas@@atisrewthint the elett@éss sslutidragdadet fonie Matk Siiface REIERE a specified
continues until reactants contained within the

log) lgvalr Bieasi@e plaaty mgmbes 4y wmoyst Lo dreahfsitiop Proxdmig i the top portion
ofStHE (AR s A8, FRARNARHA theA ISR meMbONBIoRTRAEH dBRH1est ﬂ@tmg solution to
wafer surface is exposed to the radiant energy In
flewloxerahe ivafer yuntmpf"ﬂrqﬁwhmbetroleﬁwatmgrsnhmgn segves to quench the wafer
su\ll\'Pa%c( an%lnrrgt%l 1%1296%%’(@9[5 P%e\s/e: ’t{l/ﬁrJl di V%?ntna/e gg}}etg\%é%tﬁ Saurrtg(i% Then, the operations

130atiabiugh 1306 asaspeart. t he wafer surface. Conditions at
the wafer surface can b nDnltﬁred to _ensure that th
wav dli@hgtld ‘Pa%‘?g’éluﬁa“t)ﬁé PE s owrertgdf ?@ﬂ@gt%hlqu@éapplymg 2

plﬁrparﬁﬁk QQ}Iei* ¥ |aysuH§&t oftzh'@fafep ah héotdafte WRE Bhd %bﬁlﬁ%@f the present
waf er surface. In sone |nStanceS f ul

mlv:@wgmnﬁteu roethed ineludes amensrationtl 40 hisd applying an 1e}¢etroless plating solution
oeaI Rt erﬁées ﬂeaetlécﬁgless plating solution is maintained at a temperature at which a

plating reaction does not readily occur. In one embodiment, applying the electroless plating



10

15

20

25

30

solution adjacent to the wafer surface is not

sufficient to conpletely planarize the wafer 20

surface. In these instances, operations 1301 through

1305 can be iteratively perfornmed until a desired

pl anarization of the wafer surface is achieved. For

exanpl e, in one enbodi nent, 3¥Exposure of the wafer

surface to the radiant energy in operation 1305 is

sdedsed thiheafeasurfaec ispotfornedibyanbmeting thenviibt M 4 B¥h of the electroless

l.ectro] ess sol aon ad acent to . the wafer surface
p B%ﬁ:t}?élglog "gl&ere?tg?%ﬂso n qsgg@peramlﬁl% tfq;;én%\pl&gq%planar member over

aﬁlﬁ}ﬂ’@ﬁﬁlatesto raquﬂ@t‘%xﬁ bOME LWAkr RESIcE] By RAX b RE Ela%eg r#?@oer serves to
E portion 25 of the wafer surface. Renoval
e’]’sﬂe paerties b slectid pysvdatingeso utien ertt@rp@ﬂeéé?swfsblather@anar member and the
ef sur face,.

WREAHER Ao Ehe b Bl B Breidf B borion of e
eIWétfoﬁSs phating acleu@mdqthﬁpdeea’ssﬁmréaeaﬁttwm&p b@ERal Ah Bpération 1405 is
STk b SEST bLBF i T P PEED Fovter e
Thd tddsdt 8idr@NisSRPIMIOGf ﬁlcféagﬂg ﬁ&Eﬁlpé}fituW tIH@ rwa'i‘@téﬂﬁgceft@ra state at

ing a 30 planarizing lTayer on a surface of
W\W&ﬁ@ atmg FeagERS - reseun gt ah H@Préacé %@@Pwﬁmelmrolﬁﬁﬁeplatmg solution and
I n t T
th% Xga?eggﬁorrfadg MER! dﬁgﬁgcﬁn Ziﬁ)e?gtg?x%lgggﬂsgﬂg +aH §§f @0 a[%ﬁ)at%{ %erggnls controlled
toacavaé ghe sadlziMOmergThe mlmwlpllmsisaphathmigprsmhutat mhn: m&fer surface.

ntained at a rature at [
F Bt n P EoT B8, PSP GRie re-otitPoh & B HGHEC of clecroless
pla@id 61BN tikterpBle@ GefRbR 8% pMnat mBEbet hnd B#R! WHEARHEQ &O8lowed to be
waf er surface is performed by subnerging the wafer in
C%S%?%lnd?lattflﬁée@lﬂé’é% ¢ @xsghod satm«ﬁgdeg @n lSPPPréhOH ifHd for discontinuing
u 4 VI
FLIEH 350 daghudegnl G0%at) BIeSOR BTN Brfip 1411, o
onekveiowaﬂkﬁ is penférarcd to Mbvetire ptanofmdniter plvanaom Hmrblepomon of the wafer

S on of .electroless p
B R b oL B Ber bl % H8TTRG RO RBRB PeaHaerHice allovs
ﬁéshvwécﬁblewpramgesomdﬂl tbi R MArddicedB}HREBRNhe PlankNBeBbANAN the wafer
nber serves to entrap a portion of the electroless

S%fagﬁ ithg msBrod fgisr eluderrnrepeEer it 1arie adichopeirtonsdrig} through 1413
are %Jegtg@ in @@y&ﬂ%%&o%cﬂ'ﬂgﬁ tﬂesw?]fgtlt ﬁ.\gf guf %ﬁ)gérja%ﬂ%s%}glanar c%ndluon‘ In

applyi ng radi ant energy throug er an
oneoemboélmmt eF rgdphtaeacent@ien prasknamt therfessly lecgolesspaiting solution is
ncreasing a tenperature o er surfa to a
1ngrte% Ied g :/a;]il Chycl IT? 0861punesgt8tﬁf06|%sre\%miefl VO&%? t% a(ﬁ:cupled by the
eledmfo&rsi @%n@&blﬂﬁeﬁl Hetieeet | tBE tWaBdresisfagd atd i pRhatt meMb&ngbsitioned
10, the wafer surface. In an operation 1407, a
PIR%iRtedA ienVHeiyEaSt the radiant energy is controlled
to ogHse Hid fivER Ak b%&? H&%rlﬁe‘a 1§ec!er‘?xf§t dv@lfal odﬁnents it will be
material present at the wafer surface. Furt
aripreciteddhadtianst okilladipghe pg aperarveding the pesreding swcrf@mmnn |an@ studying
thgggl me%,s]%{ h?ea?%é \rfa%o%g’ ﬁc'l;tﬁr) e{ro%%:%g& ISI9S| Rl)/'l\; g{rgltlg Btr e;%)ol%\zar ents thereof. It
is athbrefuedl mten&e th@OIﬂ&umEEdent NinPdnébn rigcltu&acﬁll agoch altérations, additions,
nmet hod al so i ncl udes peration 1411 for
PRERERS; MdicgvEsnE aﬁfaﬁaﬁ@%ﬁhe B tHR" 34 groprtT Bsdpgtieny
the wafer surface. Follow ng the operation 1411, an
operation 1413 is performed to nove the planar menber
Waakly clafregd ihe top portion of the wafer surface.
Movenent of the planar nenber away fromthe top
portion of the wafer surface all ows
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fresh electroless plating solution to be introduced

bet ween the pl anar nenber and the wafer surface. The

nmet hod further includes an operation 1415 in which
operations 1403 through 1413 20 are repeated in a

cyclic manner such that the wafer surface approaches a

pl anar condition. In one ent¥ddinent, a reactant
concentration present in the fresh electroless plating
solution is increased duridng.each cycle to conpensate

for a reduced volune to be—vttupled by the

el ect-r ol esmethbod formigpssdingta noateriad bme eurfdch of aahfer, compiisge

and the planar nmenber positioned proximte to the

waf eapplimef atcelec@(ﬂesW‘plhtelgt $uihgion e ethé is('mlfadaaﬁf the evafer, the electroless
p scrEQed In termns, i several enbo nts, it will be
Plgimne soltiop bging mginteingd af atemprayrs 3 Widh aplatingyisAction dapsgt readily
odche afid ecedi ng speci fications and studying the

dramﬁngs will realize various alterations, additions,

per nhadinOMe saiife 88 tHe UGN SadidEERRy, tﬂe radlarﬁ ehag 9&9% apable of
i ntended that the present invention includes al
IngeasRgnf |twrat%rédiftt€® pgface péthmwﬁtn % stagrad Véqczh thalpdating reaction

f - W 0

o%ﬁr\? gﬁ%&l 161}!]&5&%@0%&? tfler cc'eDc;tItﬁ w er @é?h%?%%%ss Iielatm& solution.

met hod f or dep03|t|ng a naterlal on a surface of a

waf er, conprising applying an electroless pIating

sol yfion AQ ctrol

pl a?l ng soFlu{h ﬁor drgp??étmﬁaa ?tgt?% &8 aéﬂ‘ff%\cet gﬁﬁ‘@? AEUFE %fm claim 1,
funhércomarigihgt i ng reaction does not readily 5 occur;

and exposing the surface of the wafer to radi ant

ener@ytrolling ardlieRRbtheaRgedyr MEiridark aRaik Qo Qhuse the radiant energy to
i ncreasing a tenperature of the surface of the wafer

selestively hegt @m&feﬂmréﬁnﬁqﬁé‘leﬁpﬁﬁqeﬁé theg¥dd@i on  occurs at an
interface between the surface of the wafer and the
el ectroless plating solution. 10 2. A nethod for
depositing a material on a surface of a wafer as
recited iAnmethad fardepositingtatyesteriad op risyifang of @ ovafar @b recitgyl ia claim 1,

ﬁmﬁquggg&H range of the radiant energy to cause the
diant en rgy to selectively heat a material present

3tep:)2 c?lH ﬁlc Qerg%eratufe Sgﬁﬁeaelectr Ifess gla’to‘ g solltl’hc%n to %e substantlally lower
ﬂm@ﬂmt@mbammmhﬁwnmﬂﬂw;mmmghﬁmxﬁnnmm35|ng. controlllng
the tenperature of the electroless plating solution to
be substantially | ower than the tenperature at which
the plating reaction occurs. 20 4. A nethod for
deposi t i ROmBthBAERTdedsitRI3 adn ekl 86 @ sOffacd ov@hRFer @Srecited in claim 1,
recited in claim1, wherein exposing the surface of

wherein wpasgttee yusBrapthe wafen i ndiapenergy irgrerfoynqstystuling the radiant
eIltextl&radlant

5. A method for depositing a material on a surface of a wafer as recited in claim 1,
wherein exposing the surface of the wafer to radiant energy includes transmitting the radiant

energy through the wafer to reach the surface of the wafer.

6. An apparatus for depositing a material on a surface of a wafer, comprising:
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energy. 5. A nethod for depositing a material on a

surface of a wafer as recited in claim1, 25 wherein

exposi ng the surface of the wafer to radi ant energy

includes transmtting the radiant energy through the

wafer to reach the surface of the wafer. 6. An

apparatus for depositing a meBerial on a surface of a

waf er, conprising: 33 a tank defined by an encl osing

wal | a @ankl defiedthlyamentlbging aalk alba BEtoeQ ihd @hit Bélnd Bonfigured to contain
n an electroless plating solution; a wafer

a%‘%?%r@:lesiﬂﬁ??@??‘ﬁ’&nto insert a wafer into the

el ectro eﬁ ating solution to be contained within

he 4 HAKY TOHE" CaRBTreRap AP Ao tocAFIogit et MEing solution to be

cdn@e[ﬁ@dewfﬂhﬁ g, the Qv Iﬂ@ldeﬁﬁ?ﬂh%&oﬁﬁ%ﬁ%@ tcpke"fﬂaﬂvg Qhe wafer from the

sol ution to be contained within the
clecirpleshplabreesodjyrios b beeonthingd othih thbtank; anlde el ectr ol ess

plating solution to be contained wthin the tank, the

r adi @mﬂiaemlew SQQIISHC dispbrei Iago\@rth@ﬂlt:@d)letss phiting sctluﬂicaﬂb dmtcontained

waf er n_reno

wERE khRPE SpR sud® i B PG otirebt et o the
wifiet pom reﬁlbealto’:imlke wifer fromARe apgasIak Yhatih®kold8RP® Bd Qfitatned within
material on a surface of a wafer as recited in claim
thB,ta erein the radiant energy source is configured to
generate radi ant energy having a wavel ength range

that is capable of selectively heating a nateri al

present at a surface of the wafer upon which the

radi’ant évearggratys ffor dspositigiadeaterial o5 a gurfasp ofppafensurscited in claim
f pRsi fac r

6o SR CRLES Rl SnlB 0L 1P BTl 8P Bl P enerey having o
winaiengiin rangeethttais Icabxaé)ilmgf stwfivgy heding @ ma:tmalpreserarat a surface of the

~EeF s ar e sRsab o oE s Bk, 1 ne wafer suppor

structure being 20 configured to support a wafer at a
subnerged position within the el ectrol ess plating

solution to be caontained within the tank; and a

r adi®nt M@@ra@a?ﬁréspﬁ g gapaieripl phF prrfage Ofgvaier, comprising:
suppor t §tructure t he rad| ant energ squr ce bein

or i érifdigdeiedioy et englapneantll aner bftops iertankgd %lt&%oaﬁgured to contain

alﬁéllgcfneggs&gu neher to be supported at the subnerged
position within the electroless plating solution, the

radi apife E\.ﬁ%gﬂf sERcth! cﬁg)ogéapﬁﬂlﬁ tl?ef taBE A4E rvéﬁ!}] %ué{lj}?ﬁ?ﬁ%&ture being

t he waf er heat a material present ‘on a top
cooﬁgurhtéto wapat a wafer At apbhedefl ppsitppivithin gheaelpitrateay platinggsolution to

ba AYBned WifkinshL 2 ;ean8f a wafer, conprising:

a radiant energy source disposed within the wafer support structure, the radiant energy
source being oriented to direct radiant energy toward a bottom surface of the wafer to be
supported at the submerged position within the electroless plating solution, the radiant energy
being capable of traversing through the wafer to heat a material present on a top surface of the

wafer.

9. A method for applying a planarizing layer on a surface of a wafer, comprising:

applying an electroless plating solution to a wafer surface, the electroless plating

solution being maintained at a temperature at which a plating reaction does not readily occur;
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applying an electroless plating solution to a wafer

surface, the electroless plating 30 solution being

mai ntai ned at a tenperature at which a plating

reacti on does not readily occur; 34 positioning a

pl anar nenber over and proximate to a top portion of

t he wafer surface, the planar34menber serving to expe

a portion of electroless plating solution interposed

bet wesitioninge fhmanarembender aahpokittitenadfL£iop purfod OF thedkler surface,

ex osing ﬁhe waf er surface to_radi ant energy, . the
e REANT BAE Sy NS4S §¥R 2 PATHISH Ghelptikeless pigiingioiutipa afemposed between
the PRnEAHEARY: 2808k Nafh8IMECARADI e of increasing a

tenperature of the wafer surface to a state at which

t he ¥ r i [

e T e e R M b, U Rl kO oo BB throueh the
planar fragrebert the rpdianti engraycleite eapatile roffiinggeasing| aatearpiersiturg of the wafer

SR PSR BB SRR 4 g g e clsoes
platnpesoludion and thefvafa sofface, thabREin@ featt@di fofing B plaghrddife Byer between
fur%her cong£isi g: controlling a wavel ength range of
Kelsr suifasrentiie pEdateeelilise the radi ant energy to
selectively heat a material present at the wafer
surface. 15 11. A nethod for applying a planarizing
| ayer on a surface of a wafer as recited in claim10,
furtifer comstiodifPraPriviie & Blanaigingdaer on ariyrfage afifevaipr ssrrecited in
cISiH 8, 3hel CotfiRe that the wavel ength range of the
radi'ant energy I's established to selectively heat the
mat ed'ohf?{)llif?% %S\%Uefeﬂ%tht 11.31? e\’\@if ffﬂ'é rﬁcﬂgr{tae%gr %Q c;%e tﬁ? %Jﬁ?%nergy to
for applyihg a pla arlz%ng ayer on acfurface of a
selwafiedly besit & emierielpresent at lthel waf&, suffanet her conpri si ng:
ceasi ng exposing the wafer surface to radi ant energy;
renmovi ng the planar nenber fromthe position proxinmate
to the top portion of the wafer surface, wherein
r enoMi ng A hetholl dedppiyiipeplagdrizingdaer es A seHa@tofal vegsr as recited in
plating solution to flow 25 over the wafer surface,
clpifel & FEER OUEISHl ess pl ating sol ution serving to
gquench the wafer surface and replenish reactants
pr edBoftitoring gonditiqnsjaf Yhegvafemanifes ©rensiye fihat dhe wayplength range of the
e R R P PR A e ) 2018 e
waf er surface and exposing the wafer surface to
radi ant energy.

12. A method for applying a planarizing layer on a surface of a wafer as recited in
claim 9, further comprising:

ceasing exposing the wafer surface to radiant energy;

removing the planar member from the position proximate to the top portion of the wafer
surface, wherein removing the planar member allows fresh electroless plating solution to flow

over the wafer surface, the fresh electroless plating solution serving to quench the wafer surface

and replenish reactants present in a vicinity of the wafer surface; and

repeating the operations of positioning the planar member over and proximate to the top

portion of the wafer surface and exposing the wafer surface to radiant energy.



