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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 cirlcuits, 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 electrlcally connected to the

transi st OMEIHGR AN APRARATES EOBMATERIA h iR QRIEON

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 sem conductor wafers can

i ncl ude many pr ocesBAKGROUNDOF THEINWENTION! t er ni ng,

11541 B8the TRVENIORY, and polishing, anmong ot hers,

various nmaterial layers. Due to the intricate nature

of t hbe presentin@entiod e¢lrtaegtnenlly esesiavndonatfatirpativaf er s,

ity LS. nece rforn1each process in a precise

z'ﬁkménﬂuf %§€ ﬁﬁﬁ&g is often desirable to deposit

a matrethe Eﬂabrimtl(al Sﬁls’efra&ﬁd@(ftoﬁ dwicenfih a8 UgBgraked c(rlihﬂis tRRory cells,
terial confor uniformly to a topog rap%

BhbadBeof FHE WhIEMIIEIGHL SPERIPE B PrTUeS dol dine feaures on

s&ﬂ@%dﬁgtoﬁwﬁfe%s $hé ?&ﬁlb&ﬂluc\!tblew’atglfs 1ﬁalgdevi@tfe${ate§ lé[rglﬁf:(?ewces in the form

lowing a non-uniformmaterial deposrttion,

Oéewbr&aﬂcséruwteh defieedpomi @siligont subJrate. Wetfacsubstratd hwd iransistor devices
f ve f eat u 10 ich form

B0, el Gud PR T LR a BN 1588, W She o Qgion tines are

phiscrodiasraiCtledtiicatlst doyinwdf @CEs tlahadtorddicy RS tddihd aldeYired integrated

ara%lel éﬁ the wafer and surfaces 30 that are

?}BTS YHEi p,yp%tglfnﬁg Refdeigtiver layess arp dnsyigfedfrom other conductive layers by

dRadidd Rnakdiy, sone features (e.g., feature 102) nmay
be skewed such that their surfaces are neither

par allhelserfss rofp@amﬁmrml eprerations e dediherg. feRuiesromtite semiconductor

V\glgeté%glgrgc‘llg%lu{%%h ?rogegpe sl tllloag u n(%gl];{?lné'ﬁt%? lg}c%%%glrﬁﬁ{l%ving, and

pofishiret emioag otierst @&ﬁdlfsenﬁkﬁeﬂ a@eﬁs mvit@ghegfrﬁﬁa%f nature of the features
%ﬁ% surg?to a 2 nmter| source region 111 from which )
d E IR Bai IS PegRSPSY AP PeR{pran figahelrpegss in a precise

nfa@hérCEor d’x@ﬂ]:])_ Nit ls]-éﬁénsdeﬁleéyleet%edéb&q P¥ateh Jnecgéu%c@m}{g wafer such
t he wafer her ef ore, since feature surfaces that are

th the mmgigriahpanjorparuaifpranly tap noh@rwénfve)f thqauléaogroédteevafer

exDOBULE § €, SHSLTRY B BB A SEIEDI 358 Sgogy v
adepasiifosd matrél i dapositicmt ne>aan5rﬂaace 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 sone instandes the non-unifornities

in material deposition can be significant enough to
ngarsbsoudiegegion il hiufrom eehidhithe hmeteriaitie dépabitddeinn@neral, the material source

depo ted For ampl e,. a di sconti 09 is homn
TSR o Fenesee bR AP RAToUEFh A ctice SRGiparfaces that
afee@ibstiRiall) Parallél 16 @lid Rifer BB IckGRY bQRBureitd tHeSnATBE source region 111,
desirable to have a uniformthickness of the materi al

thrsp Sefuresrbyey teedhioracpwntlaie eresir prieants pedenositadsgaterali s example,

w1§1%§f)'é& 18§l u?é: A Qarthﬁgﬁe§§ !(W]of a’%e Sited I‘na{eﬁalglsﬁ% %¥e¥ ARG thickness
accept abl e ave I scont i nui | es present 1 n

18&podetead thtattleckraisseds aly)ér andTHOS , are alepesited conmfematrersuefhces that are

epositian variations in surface. e ure .
SFERRR, Btap i o Berpent Plar P ieerd o e it RRRRTE, in some
idsfankdsg the egonkrifbri Mie® UG madkEid Rp6sitidnl bt batsi@iicadh OMuBE to cause
a materjal deposition sequence |eading to void

hsPmrapItish in i mpderts} Bl denFid- FrreexBmplsr @ distontiphigyHQ is shown at a
1dBridn SRR fgat

A, SR byl SRR 56, s
dg@fab}@ethhavp(ﬁaggliﬁaphghlqﬁles{sr@ the freatergal) Idklaozseed IoMerS@n’E feature surface
rég%fcﬁc%g %2%1 tfh ﬁureeatr a(r:ee%rl %tlopa%rlseose dF Is ﬁe‘é‘%lgaélgf ﬁ acgeptable to have

ures er el n

dweoiitinaales qbrdmnsm Qﬂddp@sﬁeﬂsmhtarﬁzﬂ réfer. ATHIBNBbPMni Fobm N SBLA deposition
or 3tg 1. Figure 1B-2 shows a heginnin

DS rsiOrin s CHRBSILS 1S DL Y A SRAILCER b problematic

fill 4 t u

1 RS ST BE R, SR S M s

leadingde wmﬁdomaglan,emlapcorq!nnp@wnhrche priat erti BikurddBek shomera wafer surface
tQ.resu [t e t

B B el SRR YRR B, GHELn e

td)ﬂmgra@bpoﬂé,tht edfenairéice.dh sdfi8inktand2§, thafeg@res i@ Regré@nt high-aspect ratio

thlckn relp the thicknesses 107 and 105 are

fffélgsss}’v egalna faélgtog he fegyre’saygricadimenyion togigsdlateral dimension is greater

tﬁﬁ@&ﬁ@ﬁbnally paral |l el and perpendi cul ar,

respecti vel é to the wafer. Figure 1B-3 shows a | ater

st ag&igyre e shewes beginrdeggeadetdf armaeret demsitint @rees intended to fill a
I featyres 101

spicg ety WEPRAGRIRNERE b RiAhOERRL AR Ml ikdissed wi

rebppo 36 Figore, L A, hpeiof ediategiall@bositiod methsdd toad thIreﬁ.llt in deposited material
substantlall%l%ara lel to he waf er- have 3

B M o S0 B A RTesti . Ko aehars; Wd edherdeeqsiiggaterial 103 is

14rB@IhdnltBe Bitkhas 85 iRtei i@ tHbIBRIROTdAddY105 are deposited on feature 101
per pendi cul ar to the wafer. Furthernore, as the

sprfaces et dle pubsientially neeatiel and @erpandiculdnerespeeiévely, to die stfnce
di m Ei%ﬁﬁzﬁ?é sho@? Q%T[@rsst% d)? tl?éu %t:’]léérdlcfre Pion ;? ?fietsg pnttesndiéc? to fill the

reac ower region uces
spap bstivteEnthe radfaeentt featulnassld 1 N&@ithﬁlmateﬁal 168 ngIeeto 1B vbnainddsn material
the.fin resul t . of erla 0Si rocess
depﬂsgﬁ)ae 311«? Ofe egtine 1 ]h esugﬁcgé Meflfed SF ii/d iPA Fllt to the wafer. have
at @kt e a LochtaM thidkddde ofMBleehhtetial O3 th&M thel Rurthb8 that are substantially
non-uni form material deposition, the deposited

PereRdiowldr ©rthe aeterof utthramershas et laterdl ylepesitinl edntineestand ghe lateral
Ahes ldfrfli%f‘sﬁec’s, 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 deposSition results. In
addition to depositing material to conformuniforny
t 0 t Riguteolib g slapirythofindlhesuftwf fleceatertll dégositioabacessiititendd to fill the
al so desirable t | anar.i ze surfa f the wafer |n .
sEich PR It (1rend 08 S damg gl T L h ngn-unitorm materia
depusftide ethe QReNiRP hyat@fal heatrbehe Jbithalally PaRBiESRature 101 surfaces
| anari zation, fabrication of additional netallization
uﬁ)tw’é?lg repsBesni shikissy atnwhigh laybridge ds dorrfer cughweed adjacent features. The
. s L ot 000 .
T D o e AP e R BE 2Ptk gt e acjacen
fetweebd . Thupnen-meifdrodtidson nperbdaposion waflead to unsatisfactory material
dglagariza ion. In general, the CMP process invol ves
R1° Pﬁéa% Y contacting a rotating 15 wafer against a
nMovi Rgadd@lonsb désitiag mangiar todoffrth LRifbrady RIRS &Pb&apiyME the surface
systens typically configure the polishing pad on a
of Sreayfer. a%ﬁealﬁﬂ désimbladaplaaize a mgdice ol wyler in 8|pireisy manner to
0 e . .
A R e R e P o F A RS, SHEEF Bekiaf planarization,
fathisatic@VPf pdditesd . maiizaion higyc@vPepmos esbstiugtiatiyi here difficult due to

.capabl] e .and useful .for provjdi waf er planari zation,

! gaf?#e‘?é’“ﬂ%“é?\ﬁ’g\?gﬁfacﬁ F%’%@Wh}ﬁ%{s}ﬁ? ‘é’a{ef) conti nue

r esear ciienfighl andthalase | plasightioh (EMIBLiry@sd @CHY AdSd feF performing
perform ng wafer planarization. In view of the ] )
W PR oR hr genpiel gh 6 propesarinvebisamalding gnddcoatacting a rotating
WHENQEinki0a RAANRY pdiRh A WRAH Bl DR Lokl HrésRL CERIM %gtems typically
either as an alternative or as a conplenent to the

cprizgire tho malish@ighpradrancemtary R5leSigNARY 1R, AMEHOMNUENTSIONY is disposed

o BASPREBUE e BT NP KL BRETY AR SaTRAF b enance e

dnve btodes. appl ying an el ectrol ess plating solution to

t he %Ynface of the wafer. The electroless platin o
sol ut LiBW the CME Riosssh dtduite capabierpet weli! doraprovifling fvader planarization,

[ r [ o - : .

e e RBreh coutith 1aE Hling ORI RLNAE Rl ehniques for

pedoraries yytet planarizgtioa prabike of thei foceeagitnge & a renp faran apgaratus and a
f. th rface of 4h fer to st at t which _the.

n%iﬂ}iotdi ﬁog%r 8%2 4 %nw%%li I?h%%gﬁrb,e ! Z} me?‘ﬁecfﬁgheﬁl %t fihlternative or as a

comaleentto deatiditionhl GVIPipRicessf 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 surfacgubiay 0ehaE keS¢l 0sed. The

apparatus includes a tank defined by an encl osing wal l

and & pet ephedimget, Lankthd forcdanpsitng ednateriat ont aswfaas of a wafer is

' sol HEj on. fer, SUpPpor t

SRR TE SRR SRl th 18 Bl R GUPRTRE surtuce of e

vefipp@ht eddctroledsuplating selotidn gumathtdigedsatpg aerhpedativa@f /rwisith a plating
a sub

ed . .
reaction gvﬁ[ got occur. 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 submerged position within the

el ectrol ess plating solution. In another enbodi nent,

anot hemotepembddiserftoan apppowis farmlgp@itmataenataial on adurface of a wafer is

surface, of a 10 er .is dLsclosed. The appar at us .
PRlop S sprime %@?ﬂ{eﬁéaﬂﬂfw‘ﬂtmd&wSg?lﬂﬁnwﬁlfam%bwom- The tanlcis
coiduesi to cdigintad BlectrSle s Pbting 518Gt A1LONWRIP siPPort structure is disposed

el ectrol ess plating solution. The apparatus al so

Withe the danka TheamEr shrpodestrugtyref is gonfigyraddo;saprart a rafapen submerged
b&k; ol £ er f.& t:he I t

I L L

fuxehgi inchided 4 sadiant anagty apurcedispagsd Foue the waderdiygpossetcture. The radiant

above the.el ectrol ess plati solution to be contained
fi e ot e e @ReeDeiand sty S-Sl hecuaits i e Supported at the
some pddesbsition ANith@Othe elatiodddt pRALE GYutfoavnar d t he waf er
upon_renmpval of the wafer fromthe electroless
pl at fhepodist Grpediments anotbsri@paraty &ii deppitingam stafrsial on a surface of a
vk 3¢ @{sél@seﬁpﬁ"héj%gl%'tds' iRGudds LA dcdne® B{l gn %H&I)ﬁl?agﬁ 2 a2 bottom.
waf er is disclosed. The apparatus iIncludes a 't K
The fankaglcanfigared ém ednsain py elsetrdlesapthtiag batti@mThe Tpparatandtso includes a

[ fi . [ | ectrol ' .
o L GG R, 000 ShEFLA L8 B e ot i

solutigro sce e \sbiithined twhithin el kankl eldvwehelly, SURBRATE erfdrgU Sdudeeis disposed
| S confi%ured tQ support a wafer at a subnerged

ab%Vseitil? I ShPIAIReoTE o8 & Potawkunedwithime ik ythicgadiens epergy source
i 8RsddNRAdME PAdRar RBerlde@Nbward NRe vs%%?q{ Bh lfgmg\%l t#8he wafer from the
i ncl udes a radi ant energy source |sﬁbse wthin the
clgafrelessplgippselugen.uct ure.  The radi ant energy source is

orie hrect radiant ener toward a botto

cur £ B4 AR epl TR BUT Dot B 8RR geprtnce of o
wabsiis Hioclosidt Theafpamnalivdiideslaasisk @fiatd BY as @hélbdiNwall BRI a bottom.
Tﬁg radi an engrQ%ﬁis capabl e of traversing through the

f2k 15 GoPigued ko Spated i locgi LsnHiEtng oK ippAIse griadgieuior structure

i Bi€poded Rithinl the OAR. BROREARDbort FARPE &n¥iSule@%o support a wafer at a

depositing a planarizing |ayer over a wafer iIs
seya peslsregitioryathipiha elecusleds pditing eelutiont tartie cdetainaé siithin the tank. The

. l Qs . The tank is. configured
AN 80,805 AT AR ko B30 iy BOREPHEB
Thppatial esergy saurcenislanidesd @ wadce Faddt ShEpPOfoivakid & B6tkdhi Gurface of the
di.sposed within the tank. The wafer support structure
vyafer iy Fisljﬂ’roétad b ﬂ?u%‘ BFteed PRt Epinghe glestitfrs Rydtne solution. The
r@R&k eh&@By W &dphtile LP &rafdrERd FRLBBShOWakd: NP heR laUh kOl tResbf

cont ai ng}a vvia?hi ?1 tﬁe rt aénk. ‘%ﬁle appar at us faurt h(ler pressixt on a top
SpIcE g6the Wafqs) anar menber di sposed above and

subs ' . rall e f.er support. .
St ot i Enbekim DR B ol WPl § MR R s ioen gy @ vaer s
dizotobed: Dhaapgpatatusamdudewayank rdefinddity atmttein aadppeoidlosing wall. The tank is

structure. The planar nenper is al so_capable of bein
Aot e AR EoLS: PRENaPURonER SR e Byiides a wafer
stippRrtwahi@lirehipRYtwisif the kakeTheAREke duBPétt bt¥ucturd Ronfigured to support
apparatus includes a radi ant energy source disposed

thepwafer gt ﬁéulbtp%{gg} Pesiippeyithimthe sisetyelesspating 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
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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

appl ying a planarizing |ayer on a surface of a wafer

is disclosed. The nmethod incl ddes an operation for

applying an electroless plating solution to the wafer
agdirafvag dronT hiee @latee tsuppoets stryzkuad. "ﬂl@ glahart imembdrSis also capable of being

n n a.te ture at . which | ati
riaiief g oas e SPRRAeY SGoatird Bk Ve Rutposyctur. Additonal,

theuphhtd@s ifeQsled A AdiaNPerdrdd!saiad did, sf:@meé tHR\WInafREmber and above the
proximate to a top portion of the wafer surface. The

Vb/ipceé_‘ TEPPOR sy eitres d b gadigng eneEgnIONICY lb@rrqutq_dﬁo ¢lirect radiant energy through
I I
ikt Ak US0PSR

furt hveanqthamleudmémemp@smn@od e appfyérg asprahamlg taye]a«sﬁ antrface of a

n e. radi ant ener thro
S e T e el Gt e PEICE B B clctroless plating
sbiisreRSthe Gafer b@RE BleWl @ trlesst f1@intabREios W hAARided aPa temperature at
state at which the plating reaction occurs at 15 an

Whigher plating 1seatige dpey lﬁé read by pecyr- ddig myithad; aksy iselbdasipopitiamin a planar
Iﬁéﬁﬁ)ey\@‘;e? ﬁn@Wogcme Tal']tg gl)l"ﬁ{)t BBk %‘Petrl ce.f HePlardr member serves to
pl anari zing | ayer the wafer surface and tne

eppeéma:ortnmlnﬁeelect@eheplaa@@dmtsmantérmdadalmt\a@asthoblahixrenember and the

pventd nor.e arent .fro

Yo rIsclal{/vl ngTﬁn%fl}fﬂngdﬁg{E%rclp?lmqs e%post“}ﬂ(g’ﬁ Wagérc%‘ﬁﬁaﬁﬁwt@t tadfgnt energy by
pasiny thb eradiafroeneadyy thigglr @w glghar menibet! STHeAEAdREt BYerM@AYs capable of
of exampl e the present invention. 20 BRI EF DESCRI PTI ON
iggEeaHng APRARYNEES offibe VAR Mtfash 0 3 gaisrahaihichithplptig feagtion occurs at
aﬁ%@t@z{c@g%eﬁzﬁ]ﬁ{e%%fctrolgﬁyplgﬁggollaﬁodjmetﬁec‘@v%ﬁ SLHYace The plating reaction
reference to the | owm ng description ta
ﬁmmﬂauWU@m@ngMD@Wb%Wm@nd@UMﬁbamyh@gmdMamﬂmgsmwmbmwhlch
25 F JEAYS andaarglvalta l'é:s’torf 1 Vest 1nl b r t fi th
Cross- sectsFl’ on Virew' or ‘&he ef ayetons willy ef°8’ianW RgPpagent from the
fﬁlldlﬂvmlgll deriled m&fsﬁiptl@h dekeASint c@unctibn 2QEP T Ea@Cobdning drawings,
ﬁ rior art igures 1B-1 through 1B-4 are

Y grbgtwr%“e§%afﬂljpae%ﬂ@fepmn deposi ti on sequence
| eading to void formation, in accordance with the
prior art; Figure 2A is an illustration showi ng an
apparatus for depBR S RN Tk \VRINGET f ace 30
8]; egeﬁ?fn?\{e]:{}téé] Itg eﬁq%%%va}@l?gmg% advargﬁgelsl %gclffrrg{étp/ b%st be understood by
refendeang tiee fbﬂbwﬁltgldaﬁbrrpfloﬁ hRerAipRahjahstBn fittthg déc®mhnyinddrawings in
%Hégrdance wi th one enbodi nent of the present

ntion; 6 Figure 3 is an illustration showi ng a

var i atgu Ofs dnNBusMRBGH SHoWsneOf crbisQBE RN Abw bthaGaRE daREe followmg
wi th one enbodi ment of the present invention; Figure 4
anonRifpn materiakdepesititio i avepraase éth theaprioaniton of t he

appa'i:?gtuHa% l%f-l thr%Héhe lgﬁt atjerhlustranons 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 tRe wafer which conbines

the collimted radi ant energy source of Figure 3 with

t he VieomeB iofan Hugmation4shoivimgat cerigdmncel thict dppammis of Figure 24, in
enbodi ment of the.present invention, 10 Figure 7 is an
Qe AL I R SRS BESLINE™B: ~ deposi ti ng

mat eFigate OB dohi@lustitibackovahg aidiiger Wafiglon Wi tedagpaiRistE Figure 2A, in
the colljmated radi ant energy source of Figure 3 with
apqoedapes With opsy embgdiugng ofthe preséit yerfigRce with one

embogiRNE Qf o @ﬁsﬁﬁtﬁemo&iﬁ%’ %ngzirﬁpbn nggt‘ﬂé SpParatts A Figure 4, in
il lustration show ng an apparatus tor deposrting
apgoréantatvito ang drebogliméng ofthe presenhevetfoms , i n accor dance

wi t hone enbodi nent of the present 1nyenti.on; 15

Pl guFRUG FE RN ol PP aRoithn DRPRHEF tap(Balcpytne surfce of
tietepast thich combidkd thle coNintaked I’é&iﬁﬁt%&gﬁfsourt:&@f b8 3, withthe vessel of
accordance wi th one enmbodi ment of the present

Figehtil aecordenesuvith anganbedigent of thepresent BMensionini ng a

fI owehard7 Rfan A1NBLARGHERIng A8 BG4 if§ hter;

surf a{:gg of a waf er, in accor dg%c%ﬁgvl\ﬁg{ %pgﬁgﬁ%b}%{ggﬁlg@ﬁ?e surface of
tiesf wathiewhick sembinehthe reollioratedFadjantend@B siwcaof Figure 3 with the vessel of
I t. [ W xpansi.pn of the eration

it op BB E RLOR oS RALR Bl w el iR one

enbodlignert isah ilBeatunahewingiad upgidt@for Fpasitife maXerihiSonaRe surface of
illustration show ng an expansi on of the operation
BO¥ECTo " eFQFnse MiBANe PROAEREHPAHIES RN EAEBNbodi ment

of t PRURICRERTIsBYRIA shORingah I aPardIr §&Ho&ifing material on the surface of
il lustration showi ng an expansi on of the operation
theoggepin Frgdanse wihAne embedimontdd Heeresenttinentoenbodi ment

of t resent _i.nvention: 25 Fiqure 11 is .a .. )
il ugﬁru%t 1|(%)(§)\nﬂs 6%Sﬁr6tl%qn5hg‘f)vbn raaflt] chis o %88]5’ (fprdppgsiting a material

oplaandidedif A gvaledyie hevdance withedeasmboidindae 60thé prRe@t Wivkhtion;

one nbod%nt of the, pr§sent i nvention; Flgures 12A .
throtitf™L P et dUEkticd Seytierteeornsion astheapesHor 1001 of Figure
190 20&hrdant JtAohE &hbQfimeR bPHEDResBR ifVRAHEGE bY

depositing a planarizing |ayer over a wafer, in

accoF iifc 0Gilg #n dhetrationbddivimgnan edpanshen pf Biseaperation 1003 of Figure
hRV L QpL - Fi 3 ] LLlustration show ng a
B e v L L A

| ayeFigore 803y hraditusodtion shafvirg, an expacdar dfitheeopstatibn ADES of Figure

nbodi nent of .the present invention, and 7 Figure 14
1087 perGrAengE pish OB SR BRI FRY B ihe PEREHAPENGA™ anot her

met hegufor! @RRiIMIsRE IR sRbRMRah ZhRSachP}HE ngé@itiﬁ% 8 Plh&GAng layer over
of a wafer, in accordance w th one enbodi ment of the
agyade eitaccqréppen vith ane eniprimgnt pHthpPSet PVedion;
Figures 12A through 12I 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 materia

present on a surface of the Wafer exposed to an

el ectrol ess plating solution. The selective heating is

10 pFiguiedd ihyn alyskryiiong sticadigat flevhg\of tanothbe m&ﬁlfoe rfor applying a
urface, The radi.ant _.energy.is defined to have

PPN Pah QLR SATT B SFRREE VA Sherkaaiodimt of the present

inRh@sd. 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 foIIOM/changinE condltlons of materials
present on the wafer 1 ective heating

of t BeoMBf §ealdHy f @RRIGRUBEST %het HRERAT Avehi§on BIQ)R/%@SEP nthod and an
an interface 15 between the wafer surface and

appasiis BF deppsibing tai majeripd lon i semicomdustar evabe (Graferd). |Mmc eresidically, the
i reaction.to

pg%%rﬁ Pl%g{lﬂlﬁ&%\fnﬂg 2 fngtll}?éj ay ez%)%%% R ’fg} rrsglegtﬁ\ieg&eﬁatgng a ma{(]erlal present on

adepided e theowafehexpaédto surefaateledshplatiighscunioal abe rsele@d heating is
| ating reactiop that is |jnitjated a controlled b

RGPS st Ao b b WEkes 106 FS CGReRng dained to have

adRVeRbihataf by tHhe i fefereAGHIRNtcal BRY ﬁXteﬁ&l%t@%nt 4R A SRfer surface
enbodi nents of the present invention provide a nethod

rgﬁtbveatﬁ ogﬁb sirEqunding materl‘glsaﬁbq‘ q’ag]an@engrg)m@ pe afljysted during the material
dgﬁgc%ﬁg)ti'pﬁ:@cleLsy to (;;Qlﬁqapgﬁglg%{)gljéa?giﬁg l)ﬁ)cﬁtl S o\flrgaﬁg'rla% ]?%sento on the wafer

appar at'us anarizin
sonffme T}raeselmatﬁerheamﬁgmfethmwaﬂeesmfaammus@|angnbe3ytefe iBEEALE St an interface

fill cessed ar.e re surface of the |
B3RP the U P dhinp BT NTe Plafis gtion R istpeRtbreincrease a the
nﬂtle@'e[barlnlfﬁﬂiﬁb@{uséssa @Qﬁh% ir@dBsh @ 6EcupRE R AXfcPBL®ack OTRus, material is

op.surface of the wafer. The 25 @03|t|on|n of the

dﬁp%ﬁﬁ%ﬂ ofreh fafes siifase thepughtanaglecapiest p@rv@sseamum thag is initiated and
SRkdith r r

B 09 PR o O TTRINE WAL LI, W gy dind
rggidngeneggy fome. are filled with el ectrol ess plating

Sur A48 epBoLRRt FEF Pente vt B 4 B B i apgaranus for

pliabefing W Hake. MbRe sgeifRally, Vieie IRakht ivedtichhSroVRAEEa method and an
surface causes a tenperature 1 ncrease at an I nt erface

apRariBeler denosifiag @ plagaizinglayd pucttthe walgr. atherein e glpgarizing layer serves
t@lfﬁf 'r&gssé@lawak (H?esel]—thSnt eEﬂ?ﬁE@W rtf?e %?Jreﬁ'?gcdogdakw thh the present
causes plating reactions to occur
ls\wnﬁ@c @ plaReamtmbirss prsgdand overtiid prokineatetoectop ellmﬁe&s of the wafer. The
&uggnkmnmenth
ac

h
prc)>51 onm nar m%%%%fﬁévﬁs ?ch Fg%ag%{{)ﬁqs%@ ng so utlon between the

Bll mexab¢rcamd affe Whter surch auch t1eN BleG¥cessbB@rdal pR&Nt BB MRENafer surface
i s_then noved awa romthe wafer to allow fresh 8
a5 Bliqdr withoglectples .p?%gng &lHiEqo Radigntsacrgitethep aprlisd to the wafer surface

t@@él%ﬁ@lytﬂéﬁ PhaRAL FERRES AR %tféig, Wﬁée ¢€The Jd1&Rve h&l@ﬁé of the wafer

pl anar frenber is repositioned an radlant ener
shfaqe epu s @demmw:wabﬂegse dthan midrEice detwede pbs |Waéen‘ surface and the
| anari,zi.

ﬁ {rglus%h etlt{ng s%l or e {tgr%gér%t?ll%sin?rg?rsgsﬁbglrg f:zhuéesp]?lg reactlons to occur

con anaril
almli‘éb%fer 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

etpetraeds plating solgtiomt be ih@rspﬂﬂ@d&&&@nitﬂlwplal’ﬂm tnwhfbet dﬁel the wafer. Then,
sent invention.. 10, Fi is an illuystr

o BRR S st Rrianet b BN anig s trapul it gLy, the material

depiisfracrough tii pMafnglreactionsaBHRY LANGEizvE 1dyeOMmer @tREs R Mlanarity of

of the present invention. The apparatus includes a

theplpnabwemBet i ned by an encl osing wal |l and a bottom

The jamk f(ﬁ@%\llﬁgsde@& 1'09 YWusRrduQ spieiittddlals 32 <&l Bk ﬁrgérﬁésto provide a

plating solution The present invention can

tharpigbmaderstanding n@the wsm iriventéomd It @G Hntre apparean; diokalxdreto one skilled in

tk%laa%ﬁ ﬁ{hat the e?re | ?ntvl fg%%iﬂ%ﬁf‘s W%quzrs%%&saj' %}’2‘%%’6 slg'e%iﬁc details.

I¢ bithbOiAStARES, @4’6@6&16@11 @eERefloptrafichs $@Vddt BBenCRBcribl@ in detail in order not
devel op ed for use with the present invention. It is

t‘bP‘é\e%fisé?él ¥ObsHRRFSICsCpHAYCE iR el ectrol ess pl ating
sol ukicar 203 dﬂqnﬁ’s%fah&?glo%g fﬁxaeg)heééﬁlg @gﬁ}i@stltﬁngt aortnlﬁflgrgﬂ%ﬁ a surface

tenperat ures. For exanpl e, ment
of laeweien| imsacopidandenyith c;rlnatqrrdmdmt wi |the present daedntian. The apparatus

11%0?1[8%? e;%nlﬁzﬁ)g c}%ﬁned 3§ngegnt lofsﬁ)lg wce:ﬂl 28 bﬁ&owhgﬁg?lglg?prﬁrs Cé)gﬁgured to

cplhtalhl aﬁgslecm)leﬁst pﬁﬁn@ﬁlﬁutﬁdﬁ 103e Thélﬂf@séﬂﬂlnveaﬂ& odh lﬁtutrﬂ;ﬂémented using
21% is provided for ESHDVIH the electraoless platin
suifbls i 9A  SemmPRYmaydbleaslecaeless pltiag selutignsy Sucip a5 Cuposit2so,

nAfabilRdBHInGH t | |
t he el ec:y? ogl gﬁs?z%{lﬁn@g g&%éﬁ??lghé)%%%ﬁ%i@g Lﬂ%ﬂ‘o{eﬁ%& solution can
bp@lgvelopgd dqa,reusgnfgﬁdihn@msenttlh‘eentlgi é‘us mfgglgle,plh(m:qvc[g that the electroless
pzaglgglg%rgp% %é}%%@ﬁ%% AT ! toaC mo Ierﬁuous gk?rQe %?ra H’% r]:’or example, in one
ealbeditieo, dﬁSﬁlemtraleSSf}gatﬁrgl solution2@0Sillt dor edacrnt tedgpetatitks B0y about 40°
(gan be provided. It should also be appreciated that
affl es and other flow diverting nechanisns can be

di spasefe oWbbikRnt h& fr&'ﬂ k1201 ﬂr@vnﬁ)erdoiﬂr dsﬁpﬂyiqg Sthe @fctroless plating
directionality and uni f orn1t§5to the flow of

splutien 2@ tedhe tapk 301, 9gd swputtet @ @@Bovvchddgngrﬁmtoh@gttmectroless plating
Sfn, 2 LA, 200906 R PEDL ol SXGIRNBET g convor«

fowt ef‘rﬁereﬁcttm&ssoblatih@ sadbat 208 dssugBOheltaiki 207 . 310 |oué Ieﬁhlbodlment the

in t tank 201. In anot her m
e ¥t SrutsB1 KR bt PR eREn dt s Fagiogie cpgodinent &
cbﬁ‘tﬂiﬁo@@ﬂow of {hBlcRE@bIBsstpMRink SOMESPL03Bro@Eh thB®ank 201 can be provided. It
el ectrol ess plating solution 203 entering the tank

shoyld alsp bg qepepipied itns haffles ped prben flavk éwaﬁglgrmezﬁamms can be disposed
V%ﬁﬁ{ s GHikero 1 t@ ro@&a‘é%l cles@e;ﬁl ire nﬁﬁgtang ugllf&%‘{ltw{;ﬁl%sﬂémbof electroless

I ng sol utl wever oul
p%tingppllua«m 20 drdughattheatayk Nlh@urthqrmereofn dst&admt@xdﬁﬂimn gldfeat exchanger

table for, af f.ec erature of th
2f sa hs RIS RUnE e e 2 o BRI e 1 sttt Sthe electroless
pitinB sbilGorP €3 &ithini thy Bk 20N. In Bheth@r e oiment,iBe heat exchanger 221 can
el ectroless plating solution 203 is mai nt ai ned at a

be imglemspied jop 1d|ecgﬁ,t]@eeqqrbl§ 2@k formainfaiyy the 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 Flgure 2A al so includes a

waf er support structure 205 dlsposed wthin the tank

201 to support a wafer 207 at a submerged position

apprediatad thraearet @berrtgpeashepl axthanger 2201suitabtnfo? @Fecting tl(D:l’nEmperature of

emhodi t he waf er support structure 205 is . defin

R TRt S 2o ST RS g e g pimion. Prferably,

tRotlarolasrflatg efuttone2osafsemaidfiined HAWE V@siantifllyO e Eemperature. For

enbodlnents t he waf er support structure 205 can be

cHEPRIRed (g€ prakAdieetsa the ﬁfgc‘é‘ﬂﬁﬁtsaﬁlﬁtl% tspluipe 208oist syintained at a

téﬁ‘[gefraﬁ&% befowt atb%ut‘/‘@ﬂ“’% wilfein Ew L3R & thl By gtgﬁess lating solution 203
mbodi ment, the wafér support structure 5 caf

t@h@*@@@l%mnmﬂHEBObmﬂnalsed areas conflgured to cont act

talr":a?f{% }épr]f’aba?us daft%ep%\r{\e?ée‘g alg\/ é[}d‘{dﬁ%a V\agié Fupfg)ara 6{5u<‘tture 389 disposed within

tist fablle 201 @o 20poktoa alaked\EOT Gk aldabine@¥® heatioDivitBin @k @lectroless plating
transﬁ [t deV|ce bet ween the bottom of the wafer 207

saidon 183t Bpors ephedimgal dhe 8iafspowppast stiedture 205055, defiped to provide
sahsehhaly %ﬁﬂ%%}{taeﬁmﬁ' ATB8Hom bl c%ff% w%? oY, However, in other
structure 205 can include a nu 7 ting pins

cpwpdimguis cbie wefee suppar stredtere Bo carmrheateﬁnduleto wafvide pmvd.l cotaet with the

bpt‘f&p Fs‘rﬁrtfa%% ok ttyfetvllaq”%ogbnﬁ%r%%nm & aCtns:a'I gttng%grtng r?l Se%%ﬁbmt structure

265 rcarc tngtude 2Gimbeh oSrafsad atebd &inlﬁ@@reﬂ t@BSRAE theObotfoREof the wafer 207.
1grafer 207. to and fromthe wafer 20 support structure

BUMpsy ofirigsd ArASSAR e AtsRersedieie atalcs sppRoFy steiutsciUdrte allow for
0 s 3P a'%&r%sp&r@hévﬁresoe%eefl 'tl'ﬂrgﬁftt'otd BEn8 Watl 107 GRd %, top of the
Regardl ess of the specific wafer support structure
V@Iﬁ%GWWﬁfrUCtUW@Oﬁdh@nOtQUW@nPIaMmﬂm@e‘t 2@5wafer support structure 205
r 07 _ duri
oG8 el sl S SF LS st Bule iR o e BB chonbite o P Garer 207. The
nwaber ofslifipg pins sian lbetadfueteBOB rdise aneloldfvedtheathft0207 w1th respect to the

cillate durin e erial depositjon process
Y SHRRY RS GIHIRAR 5“15 %CHB@% (IIORCRS (b elRE 20 foatnddom the wafer
stighotth@ruehu®s b0l BSsih@ @hbdatn &R, Uhd Nafef Qdppdit sthfhife 205 can include
enbodi ment, the wafer support structure 205 can be
r%lt?ﬁif jog ingar-tiks GEeqtirent Regarrless hafr theospeaificdivefec tsippor @ycture 205

di
eglrl%&ﬁq% nt%I nakvgfef %gédo st%%%lgevzﬂ% I%tr “2 C g%rﬁ% 10 IFS%CEH? t& gB{dyt%g wafer 207

dufieg a wedteial Segopivioh psdcessC iioee dRbodiBertOhE ivgiidradppdt structure 205 is
t he  waf 207 in an orientation that

r
R0 sonE 5t B dle B TPaHEn PTOSFSs g8 eninsicamosure of a top

sttt offBé VoMl Mg th HIRIRIEA 184 PGl OdoBRBn 288, M!tRL lePBodiment, the wafer
reacti ons. The apparatus of Figure 2A further inc ges
SEPROE AT reef Y eAn eoennéigurzd 9o Qt?%]rl%@ éda aboxantal tdhrectmfllé@ a vertical
r t I
d?rg&fg? IZté}/] tsﬁergté?it)ﬁ% I%lrrécgt%n,r%gg}é ¢ 151329[ lon o?ﬁ'f%% (X W(riercte Hos R l9referably, the
wmefraupﬁcﬁt? stsmqnpemédis ypnfihieedvaf arppsnr he mafat I0ICinusire odétbation that

t.he 10 rged position within the eI trol ess
PR g ST O S0P Teok B S % it s puitce Fopohe cleciroles
plaSing patdger ed to generate radiant energy 211 having a

wavel ength range that is capabl e 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

under st ood that the radi ant Hhergy 211 can be

equi val ently characterized in terns of frequency. For
eb«mrg&deposufont\hémsﬂmfe&‘uc&oles:sfplﬁthg sohfien Z@TFHeSrad:ia‘ftieﬁﬂgy source 209

nater ial " the radiant. ener 1 is defined
lfﬁé %?f&ﬁee“ﬁ@?w ?ﬂgfﬁaeﬁtqh%ﬁw% § xvaks engtly &%d}%ys capable of
sélb@valym{uﬁ@bﬁﬂdﬂél% pedsertdt @hd alrfacof iR WRGF 885 @ic., a material upon
excitation of the atoms/nol ecul es of material "X'. The
Whichy the gadépng gesrevat § lowillohe inpidentp Fat pyrapsed péél@mégloa;fthe radiant energy
2?2%%{3?%&8?&6& ol}‘i"tért?s o?%sné%ﬂcrﬂ}gﬂr ﬁo&ﬁ%r gl?@fp(g B Ur?cfefsﬁ(go%qhat the radiant
energel blngimbe requigglentty chadictarizedgn ergy o2ftdquesgeBsraaxymple, if the surface

C|te .material "X' atong/ nole ules W
B XM P74 e B PrtsRAIORe P Bre A Sletibisl 1 fined to have a
vEMEIERN dingg tha tvalli R fbsorbedTBy it R dhRldtuRs bf iRgiaN X" to increase
material s include different wafer 207 mat eri al s that

exFition gl |thye| @r@q/mg]@fﬁ@semf pateright X' .alThe Xincepasedg exgitaiion of the
t t 0l tyl 0

ARl S S0P AR SO0 o v

ngw@ied yXS drefembRO thei \savebogthlrgmgeed I‘Bd]arﬁdnengy INdalnycebfaa)t toaexcite the

ci ¢ nt on the urf ce .of. th
BB e g eBeul SPGB o fMUF EREOBBAR s molecules i
sﬁiﬁétﬁaﬂin@ m#eRae Bon@Ninirh@lifely saeauindngt higtendd @cluwd QifféréMt wafer 207
exaw% to selectively heat Cu present on the surface
Phd

mjferiafsa hifterre pndenlying of @djaeeat nmaterial' gy ady buleveene qéthe clectroless
vehan r

P o e L A 2 U R P i Sn g yource 209 i

cpefignsddntoasetrstively hgatsufpacficemnteyial provent emphnr aurface ofitthe wafer 207,

%g%kﬁ&s ap anelor?e%actigh e?fl‘lﬁ%}')eac Véi rg?,t fg %‘fes%{t] 8\rlxmttl}$ go% c&?lzﬁ \g%fgr 207. For

eRhraple,ng sﬂ@dti%ly&featmiﬂpﬂe&nﬂ@i th8 WilrFdcs o€ e WaPer@BUSEe radiant energy may
depositjon to occur on the wafer 207 surface

rial
bgﬁ ’g‘l?&ﬁo 14 agyayetepgh e5eboyt 230 1egoPesist i on. However
sel egl bCembiRBhiR gthQEIe@tr@@srstpllaQM}g §5luﬁﬁ{ 863 %lr?zﬁﬁtgﬁl@@%t PLifficiently
the wafer 207 surface through application
lpv tHenetatep et wlyicl an elggtrdless mbtleaseecttdmewﬂewpecrcat lTIhBS @fimersion of the
W eg CZtB?r !é gﬂsél ctr?f%gs lllt%) CStORl(t)lﬁn B ngg %ul§ r1c1eré t% 8aus% Wgterlal deposition

t@acdllr ohl Itl&rwdifalt 207 ﬁ]lrfateSthSc&JgB(tltd Meitryblebﬁpl‘a&lﬁ’g b:yctldnhHowever selective
211, the electroless_plating reaction

di ant
R I G L .

ridR ch@by an0wiingcRhQCHE RngRfatit BF tRDafRUl4l hRRrR0R a pdint at which
one enbodi nent, the radiant energy source 209 is

theaglegiolespplargisaetionrvglltokeury Sidecathe patielggymatgrialiinselectively heated by
. i n ner
tlgéj'_#fﬁféﬁt {Fﬁ@g}ll’ség eﬁé&ﬁ%lg%ﬂ{létﬂ{é rge(ctlgllp %vdﬁ % éu@ a% tht% el?tflg%/ce&ﬁtween the
thulawafamrlaQﬁﬂd ﬂlerélmelempla’(mg Btﬂﬁ!td)nt Z()3hélabnaaﬁhb6|duﬁllaﬁth the radiant
he parti ar mat acC nanner .

SPeIEY Bil 200 o SOGH i SHeREGIE Terpiath SrEsenel dy cppilsed mamner
Alp8edtion| F8e Rldaht Bebrgye2at inQRS patked MBnnek A8 &ef [ﬁ%ular material on the
between the particular material and the el ectrol ess
YA 20A guidase Gen bhuedto beah ansequench the perfiewlprarateral tih e cyclic manner. In
fg%‘%“{#% fak ouEPTE})uMgS gp)the%&%{ ehé}g}t 2‘3‘ l Ql\é\arole%g pleg(flr R gc%ons at the
interface between the particular material and the electroless plating solution 203 can be



10

15

20

25

30

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 partlculé¥ material excited by
the radiant energy, with a corresponding increase in
celtendled oh ébs cygicati engulsedicmimmr izt @lloWhdsr, invicadedtdoetrol of material

f Fi 2A t I d t ed
REVGLIE P 5 e TSR SRR SRS Wi« s

ckeAdihg Gom dtoat 1 ahiilﬂlsbdd)lnﬂ 1@ aesht 300l nGDREJoANY. @0sHdMId also be appreciated
varying the tenperature of the particular material on

tha gin\japrepseoin 7radiants encesy iRt Pl dpitaineny incerasadnigaperigre of the
paRRhbPhbhRHar aditanby ﬁfgerE&Xnt?e%;rgy,I\Qu}Fﬁ %&% Bl din fnlax%ase in electroless
radi ant energy source 209 is onflgured 0 ap

Mbsminmraﬂatey Thws, fwdthrthe apporanits o fFiguad2 Anhatenids can l&]dbpbsmted on the
\%@& iO‘%psu ?‘ﬁou%?lf éclgre e\évsa]c ?1&%2/ Q%agﬁ?né ehﬁtOgg 1g1%ateﬁn£l controlled by

igure

vagigi tgcufeﬁd)etamrﬂaf the @almlcalaﬁﬁlaﬁehﬂ balthe PORH LODrANE il appropriately
teri position process. However, the

‘@E%@@gE§W§“$3@F§ﬁPt@WE%@Q source 209 is capabl e of

uni f ofrybIRRRY WaPg: & BB g r

surfacerofﬁthe waf %r T? g%%ﬁ?% éaﬁﬁzgﬁgﬁé%ﬁgmgﬁ“y“mﬁ“m

am@atlt of radagnit engrgin? tadhf:mp seirfgoe @y ﬂ@Mafﬂe?fOWelmtthmgnbodlment of Figure
ltcal%glﬁntcé}{% soﬂfc%dZOb rIs %gnrﬁ(ﬁ&jlre%tto é’f)aént?m a g[?]mo&\z}tg position during the

sfatlonary r

Imfm&rfab depoamph ipE@e$s0 Ho@zfevdrhﬁle rseatibadty radidhe le@dtgy ddurée0209Nie capable of
ﬁ@aﬁ ce of the mafer 207. Also, in an_ alternative
UBHIBEY RBRAYne dAdiant eRgreyr2 11 royar dist OB rurEy Yol cgderc- Beshould be

abp¢iRe® AaCd vhGety BF fAAlaH ¥n )| rE@&tlﬁ%gdr%Es ER&YeDéedthleonjunction

over the top surface of the wafer urt her nore,
Wit he @@tlpwwacbant reBRIigy GPIAY 269 (0 petiere wiforrombplic@bom séthe radiant

eh& § Ef"la%m Ela \{Mpt ﬁﬁﬁde oq'ttl# WaB RTER sot 2 a%oit?rﬁ%tsvev\ﬁ}bgpmbegh an array of

ace condl 'on o

rénharlt RdrgyBited cav bdinifiemapgalad ahifsmay afplgtheaadidnt eBBERA211 over the
obta ned fromtt}fo8 n toring .equipnent can be used as
t

ISR R’ 16 YCEHCB1 FETHETRE SHOVEHBRGY RELIEEE spgpment commonty

ubd i ItRe WBfel FabiBatioh | pdsdetsAthi BMect AAWaBG ciatel &ithdd sRRcOfondition of the
t he apﬁgratus of Figure 2A, in accordance with one

weplenentofewish Bs@pparithy efiftigwn 2A ABatwiobRairil digmethe monitoring

' h
P o bl 3y 0 SR T
sol ufigore 2B3s aarudiuitfaﬁoﬂeh&wmgcahmg&bn 221he Hjopaeatey of Flgure 2A, in

with respect to Figu the radi ant epergy sourc

oBt5itnk SRE et £ PERTS dPYAben GhS PHIE BTercA, Figure 25
ifdes MeStank biMehMa{Lihe SMBIPDIBtand RIS dcle QleQl@e elb@troless plating solution
nodi fied to support the wafer 207 around

ZBérqné Ith;arlytat qxghqng@r ?@%H@W(m@mw@xfremegu@ EigpR, ZB fhfee radiant energy source
' t | .ant
2@9% (ﬁibto &ﬂ%’icgy a g tnll’l1 §ur§dc£ SEthE %a&:@% . e/’p?% El%%%‘gr SJrlﬁ}goeI{ Wicture 205

sour c 09 t owar ottomthe wa
i$mdmﬁndUEnmp@yﬂ@k@ﬁHQQVeKm&$nthﬂ@hgﬁ Inhike svab@lim&Q 6f Figure 2B, the

rface of t er 207. 1t sho be
B BaaY B et Bod b el inersisoid AP 0ty beigom the water
20ef THeaadit efeloPROD AR tHaWwhBe FaRkD®ED Obp BEAKS oM wafer 207.
vaIIe S separated b¥ sl opes of vary;¥% angl e. The
5‘% be aesciied taty OiPsS“&g?fi pletde tverfdiadld maxby éﬁférwgthy a topography
h%g‘iﬁgg nbifABEr WplhisBhli QU1dy® Septapid R sldp% &f \%&;}‘;lhé—) Qnéﬂé e FAGane 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,

the apparatus of Figure 2B pP%V|des for materi al

deposition on the wafer 207 surface through

velfee Q07 «ihﬂsgtrm\l'e&tal thgoughrteawhieo e, Hobher &l ﬁpdnheachmg the top surface of

el ec atln reactio re|n| ateda
ﬂbeo‘ﬁ‘ff%ro%ow %%F %26 ﬁh%ave@gﬁ inge (1 46r < rselegiaebyheat a material
pPldnt DMrth e sUShRDIARPLARF D@L ahMs, A8 FiiMetle @B 9 AC At dpBAh&Y of Figure
radi ant energy 211. Figure 3 is an il lustration
2Bnpraiidgs dorvmpterali deposifion lea thppeatert UY efrface ghnosglp Alectreless plating
d f n
ri@a%ff/é;r{]st I@g?‘r@l \Igg% Elg?t?(tﬁ a‘?ﬁ? E 3 ar% ﬂﬁﬂ%‘%{gg“d éo:[lgolled by varying the
ternatramt of Hergpfersidd rSOEfaCZOJQI,ng agprsbmalsﬂy Idﬂﬁﬂ%ldgttld eor2i)led hdiant energy
zgparatus of Figure 3 inplenents a collimted radi ant
ergy source 301. The collimted radi ant energy
sour 6RuR03 ik SanCDRbkGOh eMowing £ Qhliatioat & fHeCapp@@hdNif Figure 24, in
energy 211 within a limted solid angle. In one
Ferdiith onerfanbodimant wh thedpressdt dyventime Bgshee &at seing e stationary
I t
L s S0 T oV s o P By af g g implements
Cplélnpmddacbantannengm saurpd 3le The collimateld iradiartt heel‘gﬁﬁ@rrcezslm it Bonfigured

lie mat ed di apt ener, spource 301

1 5FTmal s ripr gt B o2 fe LBl S G PO Sle i p gmppaimen, the
cbhignavedf r@diaROche iy oafee 30 id Baéntat adh Myat Ad BWReBMlid angle of radiant
However, the collimted radiant energy source 301 is

CRYEY £ histdigeted iks wgstantinhy @arridieuky tepipkaneivathén which the wafer 207
He§‘ dTHeaJoﬁgnaQé’d Fal?l?an@%ﬁé?ﬂs s 301! & iﬁnl%}?éxllcgn %Pﬂ)r && E%Bl?e% over the
that the collimated rdadi ant energy source

sehaek iof threedafen2 Besurkcammiadicatad Apyrraws 8¢3. iHnweswe thetdoﬂlmated radiant

rf Addi t.i.onal t he co
<Pty SiFe<201 o VR ol IR iy it ST B Srons 30
It gbaldebei app@ciary itigd thenmiiedte Piadidht bregXbsrcé BaL czﬁi)ﬁe%ﬂﬁgured to be
poi nt of rotation perpendi cularh% t hrou t he

fro [

Smnafggemvant/ AITEEURRIEFT PheTiar af Mowte PRE A R@galrbw Ilggpated radiant

eﬁhgy SRBE& $01Ccan HRUBhAGrEPL Blhtdnl éoﬁﬁ:% g%r GOt aﬁ”ﬁkﬁ%a’c extends
I ant energy source 301 is configured to apply a

feouh g traimt iohirdtgtiampdrpandicaladyihrough thadilamtwighie rvgychzth& Warﬁer 207 lies.

Iie??rdfe?soofstﬁler %}%8 ific (s)cannlnh ef‘no}{\]ﬁ}cl %{ﬂlzeg ngmS%H tr?,]déamt energy source 301 is

ratio not ner varia

capfureal ta sipplfy aFSugMﬁtﬁlaBﬁunﬂf(ﬁm AETDT dﬂﬁ@i@nt\/ﬂnéllgy@me to the top surface of
enbodi ment of the present invention. Rather than using
t?%%m?éﬂﬁ 201, as shown in Figure 2A, the apparatus
for gdeprsitd z{hglllﬂ?d;a%()h 3hovARg hiihe WalidtR Afhd Qﬁ)aﬁﬁjse(ff Figure 2A, in
207 as shown in Figure 3 uses a vessel 401
ageosdaape With ga¢ embedimgnteofithppdedt maerb@mt Bnﬂaexaﬂmm aging the tank 201, as
slﬁ‘(g\%a S%lggrg}'?%l Ithe %3) %JS:}S{] ? %ogf‘ pk 2 t h esgrS acgd)f%he wafer 207 as
spcbmrt umﬁlgsrel mlusfmna 2688el 40t dTHd wa3sdl hsydeﬂdee b\yeaSS)@I40405. b6@dm, and an

cor te t he In|E§8f13 for

cBIGaEy T b Witnr Fak2Bfbs toeh BT ol Feh g consan th clctroles

pldiig tsBl@U@rUQd)?tAd%ﬁtirbnEW thePRYd] 91 'i:ﬁ}?lncgrl fatd AL €98 213 for supplying
l'ati ng sol ution 203 from the vessel 8 Wth respect

t %elwtgﬁwé plhating trelufigh @03 deiplroressel A0 yenduthe ozl@iet 2théor removing the

%ﬁgelssg | an gl%telgl?éﬂ:; fr&‘ﬁ t}{e%és%mme%{hqgspﬁa% %%urzeoélg the wa(%er 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 materi al ("vesg%l top material")

capabl e of transmitting the radiant energy 211 emtted

2ﬂ]r @m tqmievatead t@thtosd dexebglywilbuespect 20 Figuoe an. iWitterdspact of Figure 4,

BBt Db Ly B MBS D B e o

tHROWYRE 207 208 RGpSidteys - thd Ropomes enbeves®Nt401 it kembeed of a material
naterlal is conflgured to transmt_the radi ant energ

(rgsselijop marialy saallstaf Zlapsmittipg dhe spriagt eeey Wy ematist fﬁom the radiant
eﬁ@@ﬁ@o@&dm@ gl RGP Tor e vEad RNt 1eNGHLIY egeljrgplal&rkmbodlments, the
anot her enbodi ment, the vessel top material s
Ve&snlftplg oratediat cﬁnm@ohltﬂlyr quagz,vg@ase)| cerpgtyimer,amgmg@ﬁhershén @ embodiment,
i ant . el mave th ra

thseeI Pe tmater RES )éo Zt;lguﬁe &o: gliaPSélal Eg?q é?d[l & nezﬁts ejilxltlth éubstantlally

modffyiagr fhaCﬁlaﬁﬂerighﬁ ravik esind? @ﬁectWht bouke At Yédeeya211. In another
dlrgctlon of the radi ant ener 211. 1 n another

BhpdacHe e vend pBgausrial dpc ioredaio medifohte yeirekaethorange of the
Mﬂtfeﬂer:%?% fies §ChdRRnh bR ndc@diand s E&{VQX/OI%L@ Iglllteodepﬁed material

uni f di stributed over the top surtface
Pyga¢ns on 210:7tor> wirfago af the wadkir 297 ,rvgt}@ut/mvéfm@a tiractiogef thé radiant energy

2“1%1 ﬁoqfi %nbgcrlll rg hzelvje'ssef to %e%erlg flgtg%n {%weﬁa P#ogﬁ%g{eﬁgrggtion of the
rﬁcﬁzmt \aBat gy ehlgtohber mﬁ@en@rtdstflhﬂe(ﬂbwl’ee clid ©p soffade A ticadh@NL07, without
“@ﬁ@% y 211 to ChIeVF unlforn1d|str|but|on of radi ant

W a7y elsuel Tanse of By radin shegeso L Wevet ety embodimegy the vesse
P RRSASs &n Vt%hﬁe@‘t'@ﬁio@ﬁy bé&h %et \@a\@[én%thgaﬂ’é@faﬁﬁ e Qfrection of the radiant
surface at an electroless plating reaction
cOEY ﬂél {a achieve maifenn distripupers pf iadiantoeetgys)!li aver dlegpp edface of the
‘&g 7a nucleation site. A 20 number of nucleation

es ‘per unit area of wafer 207 surface is referred
t 0 aBoapuriclee aff idsoudings b tsite ohnths @neer MAT&Suade at which an electroless

ositi.on a ljcations, it may be desirable to
?ﬂﬁl@% Sepction pge E@&Pemteaﬁl depanEp gecugs)ds %’éifreidotolaﬁérfé‘é?émn site. A

nuRBeMSIChiRBhHON st N5t kit lafeal & WATG BRSQirfaBe iPfRSRH 1t a0 nucleation
the el ectroless plating solution. The vessel 401 can

deesity onfspjamateriabdeperition applinations.dcmmobedesirgilatol ingrease the nucleation
d§1941 td)ﬁ’enw iﬁl%%n&% Qqheﬁhlgl\é%o%ddegglgssc‘ H)rlg%eése The pr?1 sure of the electroless

pre sure res evate
pRBing selaton. €hetvesseh 4@:] et beocbnﬁgmd ttey c@taih hl&: sedt@tes? @lﬁtmg solution

rface during the materi al dep05|t|on rocess wl|
B ot iy eadisd PAIUE, T8 oPBYMCAORE USORDETC BHBIG Al the clevated
phr@EFRthORcRAti SN EendRY & the Wafca0e7 siefbd §urpg thd ﬁl%l&lhﬁposmon process
el ectrol ess plating reactions can be suppressed.

VgH e difsendedreniio, at ¢levgtagtpresseres, dubble fgymaten pi diei wajer surface resulting
flsb% 'ﬂi) t%q)e%s éﬁg gx@acttlgﬁs Eagll ﬁé es@&id I Q’)% H]tbogime%%qﬂow of the
rol capabl e

rott 0 act as ssure Con
edn%trclesstpwinlgi snlytian PO EseUZE tinf mteln é 1 Iéhl&bﬂhe ol 21 ﬁ) kat benrottled to act

solution 203 30 w thin vesse

oS R R ol SppULS B FopbP Tl TBe g et s pltin solution 203
VATHES thid VesseCAU1L IrPAnoel BinBodme| @ﬁie‘éé&h@&&aﬁ lbatithpl¥mented as a pressure
solution circul ation systen1to control the pressure of

coRfgo] vethie pi sleefzaess | phating o cirHptiDD 3y ¢ ROTtEpé the pressure of the
YRRSEs ﬁg)[ilrrg sbRBioR®BS wihGh#RIEEsePAh: TRS nbi: %X&}{%Hgérﬁm, 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 that!4is conpatible with

chem stry requirenments of the electroless plating

sglotiort 20h aR@Bvated] praseuh azvitha:ralther eysdl 4OEfit shoolll heheppreciated that the

essel 1 Pr fe ver t he tenperature of
e RS Binaf B o T ATkl op PTG Lot DB S e et tha
¥ esmehtible Wit RhahiRed BalikWehiieof eEpekatdlés Ahimis6htion 203 and
the electroless plating reaction occurs. Thus, the

nAchRnGab Feusepeniy Pfhtﬁle resset #Un Praferrblprapveser the famperﬂme of the bulk
ele@ﬁrﬁ@sfse}ffzﬁl ?%Sl‘ﬁﬁ@rpﬁmltlﬁﬁ ltl?ec\;ekééﬂs%ﬁ?tgﬁlgfbm Gile tg‘nlgé rature at which
surface material and t el ectrol ess ating s ?

tlEO@ethesbplaﬁ@re@@wh@CClU&I Thuel the tlediadss ppxltlag Iraagtlon will only occur at

OLERED s8R3e b35Sy SARL o REL Gb g kot

plmdg amltltlmgmsglﬂne chlolél’ftﬁllk difctplss §ldtllﬁ@iﬂillﬁfon 26B GHI €erbe to quench
n_showi ng a variation of

n |IIustrat|
E:lctéxfe@éhqﬁmg;i\@ Ay surfaﬁe mggzélélr\dlaqq@@pw%{h@f?@ant energy 211 in the
pqggggmqut of the present invention. As with Figure 4,
the apparatus for depositing material on the surface
of t hgugafeis mﬂhagatmovhvwmg Ri garragod cdl ho appmatua of Figure 4, in
a}r,(cg)z(fagl é/gl% 8rr1e gllgl\é\ﬁddrp(e:ﬂet 05 %Cpqastgrrltaig}t/% 1%1 A 1t15 F]ggre J}?he apparatus for

depsping ethtckial v theistrfice @ e saddr 269 4s shbSn Fidhe 7 agh @t a vessel 501.
sour ce 2%9 i s disposed within the el ectrol ess

kgﬁwgt’ i O8It fOhievis dsgvdiantracigsercodfp shpwariefigues 5 i disposed

withih B3kl s6e Thas SRd ra'égﬂit b&r%%oufd%%b 313 1s $Rd Wil ik telectroless

the radi ant energy 211 emtt he ra nt energy

plabing sduti@a203|ahovihe V@fer aeat. |denrgfor¢,1a tnla§03mﬁth€b€essel 501 is not requ1red
h mat eri a
OB 4448, P Bk, e s

it reayBot bk approptige gi tisercffnlg@vaml tapi marertidl @ assAt FOcontlitiosidBBhe radiant
' [ e 20 desirable to maintain the

situ ons i

cBirit 2} b et BTG CwaR e o Chraron) i e phceSStiens it may be
dediableits ni@itai®and bMctroMst PR&AL golﬁﬁfonvﬁscﬁeéle\;a%ﬁ dﬂ@sﬁ@r@ e $s not easily
that are sufficient for transmtting the radi an
véthelogd b Yepsel gp maeriple dian gretsn@creaufoamnsan@ngyhesr@cﬂ.nmu@nergy 211. By

[ ) n era

R Rt O Rl e R
nwtdrial stfchgthtand hewW&V\&bf&h’@)b hnatﬁﬁgﬁfllBif&cd‘dhE eavtlamyth @hgd £ direction
r.adi ant ener 11 can be avo mai.ntai nin

oF Bl R Ehsreg 5! b oot Whlsoaiaings e oo contol the pressue
oBRelc@blesDlnatbliGorSR3ut i on 203. In the enbodi ments

of Figures 4 and 5, the radiant energy source 209 is

conf ingihe embp@imenigiof faguresat anday, |ﬂmadlyntpemsug|y |Sow0@l 209 isgronfigured to

t
rr'isattﬁgatu?%nsge{tf}c;ﬁér?/ g)gggﬁﬁ hﬁ%t@é %gagezﬁlccéégg%g r‘oc%srsJ Z%?weveig the stationary

r&dilﬁirﬂ engrgy sapgd 90N capghlant ueifiemdy a]ibl)]mg)vﬁliant hﬁergﬁ)pll over the top
Cl ate

rfa of t fer 07. It, should be a
st S5 Siatis 7o R SeprishiaRg es v RS Rhierggy 211 reflecting
sﬁﬂﬁc@ﬁ@eﬁﬁb&@ﬁd b@céﬁjﬁﬁtlblﬁ] Wit thé! E’tﬁt‘idrﬁg' Mkt énlax%y source 209, to achieve
stationary radi ant energy source 209, to achieve

uppTORRR Esioniof shei radiawsenerie 2 F higi the topeseiaagyof2erwafer 207e With respect
t PRurd El,f A€ Gafhnet Jﬁ%rngq rreﬁchlng \é\{utfgbeg RaPBE tposmoned 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

il lustration showi ng an apparhktus for depositing

material on the surface of the wafer 207 which

egtortyi nake vdseel @Ol .| Withtresgeat acFignte % nier gytiastoanes 230 keftkting surfaces

ure. 3 5 ve 401 of Figure 4, in
C%ﬂ:lge O&%’HB\% \R}l’flﬂr ik ¥ Zgﬁ‘rent of the present
| NVeRighRr® is bil ilRish@lonWabWiEg ah BEpaeiiRoei #6pasitiRd mileBMId tRe surface of
represents the enbodi nent of Figure 4 having the

the WA Yhich gpahinesihe cglimptrdria@aicoengy spyeed0 W Rigume with the

V@QEI' 4(ﬁBc;fq;‘§'gL{r@g' ﬁ%c&aﬂchvltﬁ%g %ﬁlb%ﬂreg’t Jﬂ'} E:%@Jnk‘ lirﬁ/@nt@ofn In other
he col li mated radi ant energy source Vi ous

der®c s ethbpdlitient ef gegire t6o repFasepus ¢he3 emhoxatnlelyt ap ﬁhguret d having the

| 1 inpl
e o Ao CEh ), SIS Bl G TBIETERRS souee 301
Tht Iféssiresadf 108 csligated Gadisnt RRERY Sdudse F00r preaPRHY Bikdi@sed with respect to
naterlal on the surface_ of the wafer 207 which
P B nediatin @pply| 1o thet wdlimaier apttians foprgy soBiee c¥013mplespented in the
ehib8uiRnb Mgl s he vessel 501 of Figure 5, in
accordance Wwth one enbodi nent of the present
i nvehiguery islan llbtshalon Shownhg an ap@rasmbfodiapesiting materiglumehe/surface of

S 1 nt. of Fi ure 5 havi

A RHESRT, iR RPCL NG BlsgredGatia rutab (Pt e with the
velel SO’I&ifGRﬂgeradJ AMcc@gic Yithune @tbd@ilent JinBe bR8INEBSnt@&In. In other
th colllnated radi ant energy source 301 previously

L}]%es | Wiilfnﬁntr Q dTégg.tre t’o repr_qs&tm dhes e@aa(grqe?t gf,ﬁpgprq ¢ having the
sfah@na@? Hd'l&ﬁ@%ﬁ&ig}r &M 09eRELEN ﬁl%fh%%oﬁ%témhﬁﬁpa{e% source 301.
nbodi ment of Figure 7. Figure 8 Is an
Thlelf%éltrp%wfi Ll cglhmmtnga@mta:pggy a@uxge $Qirprd*epwy tluswgsed with respect to
eg £3Id§ uaﬁy \M&)Pﬁ t(S(;)gehfe:cC flif ated I‘%dl nrt etnﬁrgyp%oggcgn%m 1mp1emented in the
emmvmnhnoﬁiﬁghe7apparatus i ncludes a tank 801 defined
by an. enc| osin 9 wal |l and a bottom The tank 801 is
conf @ere%lstaﬁ iTyspration sRowing 2B PRRAFE 8% gep’gplgpg H}@terlal on the surface of

tROWfel 007,20 3ccdrlar®P &yifTRRUNRAIment BE HeahHseRO thvhftion. The apparatus
configured to have an inlet 807 and an outlet 809 fo

inaligsiob gitanty 8 dlefineroby sngenclosivgerlli anélaybottpmebet wok 1801 cﬁwnﬁgured to
0841 gltn't 9el§8hl1'§s 8%1@8 §?lu U303, f beod?r}] fthezgl g%g? is c&nﬁgured to

e ou gure

hhi?tﬁalouﬂdt 807 8368 anfouflétROD éoﬁs@ﬁlylrigemds“aﬂmtlﬁg, (rasrpécftbzlelyathe electroless
| ow of .the electrol ess plat SO ion 203 through

HaRe o SioBaeS TR G dp Buobler S53 BRihe 0a 215106 HGHE 2A. the inle

80% GR@ R butie2 B0 3N Fikye BRh BERREELH WnkBi B Aheot ﬁi@ kel B dless plating

to maintain a tenperature of the el ectrol ess ﬁ ating

sglgtion L&hthrpmh\ihe tahk 80 hellsamralggpus tNF tgarendi.i the heat ezqhenger 221 can
b{égﬁ&) eg'%il&tﬂnvgﬁﬂlnzt%&tgrﬁ{n 6)1e td I net‘%rﬁnat ?e%g;?a“h(? 'oqethg ec@gless plating

o mal ntain t e tenper
selugai 203 ad;thinp&atairﬂtg%()slohﬂttnnmtnvem:ﬂae 3At exvheriden@21t ban bealmkplemented

cﬁgs%d&e-r tgﬁ 6?&%@&#?)8mg%}?ﬂ tglap?rgtlugqoﬁg &%le edctergle?s p aImg 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.



10

15

20

25

30

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 engﬁge and securely hold the

waf er 207 as the wafer 207 i% di pped into and renoved
fromthe electroless plating solution 203 within the

Tiha mafeg Balder iAISlsimblyt mﬁgmﬁeto dnghgtend isscucdpbdit eheokaferdddi7rag the wafer

2@2 hssq\g%% into r%rfqg\;e?i g}e ezeeg‘o]gss-ﬁq%tmggsi} bség? %\zlfit%lnl %e tank 801.
Aoy t}feewﬁerfhd)[deh Brcapdbld (b{dﬁ@w d@tﬂe eafer biéeon@tia@nVithin a substantially
ener?y source 301 disposed above the electrol ess

oppsianf Aigns e AenBHOR03. The col |i mated radi ant energy

sour t

S0 B Ao AR £yl SRSt SR RSP B spurce 301
disposer taheveethe elertodless plgpina tsdlngors 20 fTihe nolBBBted Fhdant &déran tource 301

e&?ﬁg%\ré eté élé%cltt e(:i‘ra %Hé %#e:rnt %ltlotﬂtqgr tthet ﬁ%fe IBrI jaogusl reg%oélggﬁﬁe wafer 207

fidinl t}keasleatralmsebleﬁgt Boldorr 20YeThd2ddidns papabiE af equ1valent to that
sel ectiyvel a particular materi al present at

ea a
pg%ﬂ%‘ééhsaf@/sew Fpet tohEusEen Tt die pdiantcagieyAd | has a wavelength
r&e E&Yls%lﬂab'lesoﬂ sefebtﬂ%w heaﬁ?g 4 ﬁh@tlé’ﬁ@c{r &fatet Y ﬂe&nf ﬁ%\’lﬁ% of the wafer

fromthe electroless plating solution 2 3 wthin
2pAnro8 whichathprgdiand iwnergy 281 emmtﬂeets Asphatwafig 206! isiréraeved from the

eséﬂ' @%%@%ﬁ% {EIIIBIIP EO%S %Ethglctgea 1% lftgg F \A{%grﬁ%tuégf eéchtB)ylljes§ H%ng solution

8 hchidhgres &n&iegsurfﬂdeﬂ.of:ﬂixtswsfeﬁ&ebt]’}@ﬂs ets spleafivenBeating of the particular
reac’ occur %Llnt he |nterface 15 between t he

KL Eﬁof .rra té“rfl?f&)/ EPUSTHer PR Rl sRIatings regntiony fogicegsat the interface
bRtvbh 1he pafictihl @Rte8dihind HR AR m‘ewcﬁ&%s létfﬂg solutlon 81 1.

coll'i mated radi ant energy source 301 is configured to

col | imeeembolisant dhcaentlirested ggliagtichergytshime 301 iswpifegired to collimate

nt .
r a‘lgh%rﬁt?e% gllgﬁez ¢ %3\’ lélgl uafs E%Wg‘gid ori Itélﬁﬁlégmg %IWCP%% ¢ qof{gnated radiant
ehérpy saacesioll |1dor&?d’ng§dsudf thaveutle dinite@ BEidomgR IoF radsandli bﬂieﬁ!@t 2d is directed
dlcular to the plane

B e A e o R o R 5t w207 s

The lcbilifRtedtadidft Byy SRREDY01519Uls6 RoibhrddSto e SPanned over the surface of
configured to be scanned over the surface of the

thgaweler 2057 It sheuld e @peregiated Bist ecthisteatbotlment, ithe ¢dtilimmated radiant energy
t | urce 3

sgﬁgtg@géln%gnb cton %ng({ o sg%{aﬁldan %ﬁ'ecq (ﬁ] i0f 8rct Igé%rfagg 8? ﬁwte wa?er 207. Also,

irg thif emkmdmﬁeﬁth@e \BﬂlﬂlemteﬂGZdlaIAIeﬁergy souice 301Sca@ I’mQﬁth@Iﬂéd to rotate in a

the col |imated radiant 301
LRGPP Pt B STeAs BRI A ARSI aB BTy hrough th

pink f bRidita@nt RIEE WHieHR Waki070hovl AbWORr, regardless of the specific
perpendi cul arly through the 25 pl ane of orlen§at|on
s notwrtaienehaotien axilizaly thovelimakgweadiant enagarsoires 01 of this
f ti
eﬁxboﬁllngrel dlg%&]ht{eéugegl t? %@? 39059 tlglﬁi&g%)gr{r?glyog%uorfgadl%in%%y 211 to the
sttfiacs of @rbeder®itas itte wafearf 10§ us fbdlotvexi frppltlye éectroless platmg solution 203.

subs anti.al.l ni f or m amoun radi ant eper to

F BT &y Retent o TR 0o coiip el | 0 For ired to emit the
ricRanD kel atRih RenSIoRC IR B5se BlaBkitiehds QY WaineRr 203he whitr. In this
anot her enbodi nent, the collinmated radiant energy

egyadimenidhe icelliggirni yiaad cnessepauree ARl ST Padnaineinghdn gystationary
p\%lh&{ glt%&gf& Q@/"th%%dk%(ﬁ%l% abpl@hg%%kﬁﬁgﬁl@ ugllfﬁfﬁez;n%unt 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 ectroless 17 plating solutln 203. In yet another

enbodi ment, an array of collinmated radi ant energy

phting sdstion3B. hayet beotixo smbbdinedt, tuo adppdiycoll mutitaintadi@mesheigy sources

1 to the. surface qf the wafer 71in a i
st JRcRRIRYLA POt Ao 1R eioulle ahrtag7of e wafer 207 in &
stitrRMAL, ({nifh hhené! £ ld WABSH7AS AlldVed HOMUhd B1Bctro?@3 plafing solution

Figure 8 also illustrates a sequence of operatlonaF

28%-ates of the apparatus. In a state 1, the wafer 207

IS POSi ; t l.atd ol ut |

5 POSLELEE OB ol Aol 0 A0 s .
theheaferdd 07 iisrpesistbned alhcavm theealetrgles spatingeso Bifidn P63 cansdtddweithin the tank

a state.2, th fer,. 207 is di into.th
sbI B R e SPRERE G Shersd s it oIS ) e the wafer
20anK dgtd dsto thedileabres BMtiad selitienV289Zonthited RASE Mctank 801 as
2, the collimted radi ant energy source 301 is

indicgtad; yean aptew $03a Insthg siatez?. theeollagted radpmt gngrayopupe 301 is inactive.
1syb e WY At QR 20 :
T ed e o e PSR Uh OO e Sbiuion 203
cowhingdatithth thadieEnB80bnlertgy seud.cthe 30Miniaged rad@mot enveegy baurce 301 is
.a state 4. the coll.i mted.radi ant ener ource i :
e AT achord Rooof R IRAT 4 L oBHEE B PHRE Bt T water 207 5
reh@et fiohews clet@dlésd @lasiag siliwh 2B IoavintaivitEE thd taiit 801t Rendicated by
tank 801 as indicated by an arrow 805. As the wafer
BN SPermbv e YHEntUhes Emeted Bpesibe slestplsy Rlaing sabytion 203, the
fRcud BeelkerdIBBipifthg Blutith 84 rRAhEsS tPhRt Lkbcs QE We! @Ber 207. The
811 adheres to the surface of the wafer 207. The
radaahit geargepel igyidet upom dicdeater Agonrfadesavsst e paioTlasmaterdepresent on
icylar terj.al esent .on__the wafer 207
YRS B s B oo AL o RO b B waer 207
stmidce rdaddes pn eskendlesnplbdie wadtoh (@ @écur i hh daterfaRUs8scedlthe particular
ele%Léglgfs [atin reaftion,to ?cpur at an interface
"B ﬁ@%&fﬂ‘ﬁ legtrolernplatineatolditg &1 heAwiisi Wieltis?(gris completely
r&h&RH MR e BbALIIRY phhykbRAoBd: cARaihdewMRhahe 20K 403, the entire
conpletely 20 renmoved fromthe el ectrol ess plating
v urfage Bomifoontyagpeskdviiotthe madigng energk 2801 Thushenatemigl fseuniformly
e s und ed . he. r adi ant .
By U A ptefer 7 At ERQRT gl BB, oot praing
reneionst hahowdd ée apfidcisied fhacéuringropegtioniof the apgayatus of Figure 8, the flow
di stributed_el ectrol es |ating _reactions. It should
oL TeppABEF 9 (B Clopgrlestvag SobmATORTYR terinlcify daabeontrolled as
pdvidisQUeRriBed WIR rdshQtto BBl bRMPEr at ure of the
el ectroless plating solution 203 within the tank 801
can Bwuechiseplillustiaten showingras wpragahs/fog denositipe thatgripen the surface of
Fi o Fl gu ] i i
R SRRE a0t n Jstifhce it 0ol 3F e Y kAR, The apparats
isdiwdesa @ gandf 90 1tdeénevalyesn &Q@Hsingrwadlcmdradsmnom. Ehd tank 81 is configured to

enbodj ment of t resent_jnyention. The apparatus.

cPaP RS sn R P0R el By Find PG G Gk PUBcfoafieured o
Hagd hdMlet D@ aha@nk 080 918 ﬁ@%bgﬁ%ﬁﬁdtr@moﬁ@éﬁr@ﬂp@gdv'@@, the electroless
el ectrol ess plating solution 203. In one enbodi nent,

PMatieg salgiion 8q: -ilhupimilaue dep inlst 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 solutionl®03 through the tank

901. Also, analogous to Figure 2A, the heat exchanger
bQZﬂlpb&l&nﬂ:@ wilden ithe tamkedleth wiainkdim at Reptatike 90 1hd electroless plating

B I EE VL T A ——"

ot oPXEN aRgeI0123 Im&iaRindBe IteRpLABRE Hthe QUL RhtideN®lution 203
tank 901 to maintain the tenperature of the

cpledig thefawk90pl ating sol ution 203 entering the tank

901. f

SOL 15, TSR A 2O A L i o7
The dvafertsapparnamiecimion snnacﬁé}ﬂsnu 90¢ mméorgﬁgned tb Gumoppthe twafer 207 at a

th fer. 207, at
PETOThG: Gaich 9t DoRR GG eRT A EHE Rl DB B lectilss placing

sPlh@dr DEB. IS OhlbmBHIiREk, tHenwﬁ&es@B@OGhdrﬁﬂétlontrﬁ&h%&ﬁr907 includes a
port and rotation mechani sm 907 i ncl udes a nunbe

"epoRg el d disered abruasastiphery ef the sy 297 Eard Cfiepumber of rollcrs

a?eOZeﬁn’g@qg pr fnd! Wﬁ@ th® fwa?e@' ihef §0n:h%11@(§ ?rraqgérl Dfthn tL substantially
support an rot ate e wafer in a controlled manner

couistant plage sfldyehation, ab indicagd by tasmivs fO% e ond ervipddén¢rat thowafer holder

9@2*5 a sohcgﬁ1 dglgecp téd@/w?r W%fo 03@3?‘8@5@%?‘3‘% t e\glfeétmt%%g plating solution
208 hue re2idve tlbGudifert2al fivaythe Ble@rdldie pREBE{@IBSD3 Rp&t Edhhletion of the
sol ution 203 and renove the wafer 207 fromthe

matesiat {PPEE PIOSISng sol uti on 203 upon conpl etion of
the tRRLELALs JERRRIL boﬁlrtﬂerrqgaﬁ?e a-2olf Hﬁtegp@@ﬁtﬁt éjrr%rgg source 903

Figure 9 further includes a co mat e i ant ener
dQQQﬂed @b@@3he dicsipdee i laing velutidre2@. §bt collissted phdisrit regergy source 903

.S0l u oD 20 Th sour ce

is %rle(r)lreden fhre % {he r%f? ?rgt Perg)?{g'f lrtgaifirg:fﬂl \gﬁfg? %@r%i r(ftg%(g he wafer 207
otlh of el elect2dss Ud@hgl Qﬂ\atanﬂBOfThte hadisad eferd07Z11 Qiteq@balent to that
the el ectrol ess plating _solution 203. The radi ant

PEFYEUEY dpspysspd W drspeqt AN Fiegts hdios Phrecpdignisngreyizd E hasseyavelength
réMfE haf RIBSHIe 51‘%61Fbt9}é[}ﬂle%ﬁ1g | Meulaﬁr %térﬁg%x@%fnt ?crées'h%(ce of the wafer

has a wavel ength "20 range th I's ca
28¢élupen whedhythh aadianienergp it iie mcaienmsetthﬁ arvafeprwan trotated aput of the

e?e%{r&és% éa% g. SQ&IU‘(’)‘@E@{G mtgm h! olr<] 9%'%@&%%5 ele {ogﬁsgalatmg solution

'S Inci e et
%ﬂtadh)érest tretheeduefaty of emswipleaONAIRe) thei s@fécﬂ%h%ﬂﬂh@lom the particular

t he 0 a nmeniscus of electroless platin
il ?%ﬁ* ﬁ@tgaﬁgy 2T pagsppdeciplepetingr rehqugnsyaraseurst ghe interface

b&fieen th@epaﬁ%u%t n¥Rrifleahd NBe Aherlidefs RAT LILGHIAL plating solution 915.
mat eri al by the radi ant energy 211 causes electroless

Pmdatqnﬁl@v lth-%f@llhmmd tadiagcengreyssoutch 803 istforthasenPBirdgsktovseamnacross the

t ni . )
8BRS RLSELB) 303 S, CEARBES, f spppagga cnere
som'bé 90eit eohtfoehldd tmd:nsﬁ'e etiag ¥ sﬂﬁtﬁhﬁﬁlyﬁﬁ&om athuilirtt bét’he radiant energy 211
.confiqgured to r 0SS 7.surf

1§ mh& o tB? sy 3198\%:&: al‘go\gafer naﬁlth%wa 7 1scrafarq rfﬁ]lt @gthe electroless

plab abkutiSN 20U YThuS Ol oRipRetibR of QRN RV SIBG0T 6f BRSMIFE 207 out of the
that a substantlally uni form anount of the radi ant

egaqplgss plating 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.



10

15

20

25

30

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 radi &ht energy 211. In

following, material is uniformy deposited over the

vvaf ein @@knﬂmdﬁme theheodlitgdted ratiahtodnitey scirsé PODigicetigured to collimate

troless L n eac n one enbodi ment,
BB T R 2l P 2 s B b S BB GUiniied radian
eh@ g€ ukdeB &5 bifkdhrddadbinibht @O BRG¢d il éﬂgfemf RacRank bﬁ@réﬁﬁll is directed
solid angle. In this enbodinent, the collinmated
t¢ heipubsientiadly derppndienlardte temaresf oriprigiioadvithie Which dhe wfer 207 rotates.
dj r e
ALTARRLOLUR PO S, Shot2dhech R4 B BEAS  conc
n@mn@rﬁbauu onaxis that extahdscion erefvadnes p2@7 attehat esthe Tollineted radiant

rad ur 3 can. be furt
ikt 1B TR G e B e o RefneonauBe YRh the water 207
rétiie§ ThhabtheX eRBoEineht) ih arfagfEr @NHeatI0FAlanB bAREN86LirtR 903 can be
the collimted, radi ant. energy source 903
PafigneH dp arRlwradipnt sicey g | thide pirfae obthe vrafos AP Aini aowbstantially uniform
n’MnEa' o8 (8 JoRes x\e@afte%rou? QF Elgétﬂ)t1§§ Pla dﬁ%mb'a%s

nmbodi nent, an array of nt ener

s o u r Etggregtﬁ)@ Ban 1w6trams}mwurgedﬂ¢vu:hatp oF y nregtuhid ot de@nﬂmgg/a material

surface stanti a
o 7hPek S50 SHRALT S b W She 000l SPE e Torhion. Th
nidﬂ&)dehﬁﬁdd’s @h @p&rafidral 600 Gn %idﬂteﬂd@ﬁo@&%latﬁﬂggﬁfuﬁoﬂ {PpbBeP® a surface
illustration showing a flowhart of a nethod for

of@pwdrt inismperaiitre of He elesiroless plating solpionaangbied to thepwafer surface is
n?a@&ﬁﬁgﬁﬂﬂngﬁ ¥elfhp9fb@ur§ @p%ﬁc‘ﬁe ! el@dtroldi€ parﬁﬁg 0t ill occur. In one
i nventi on. net hod i ncl udes an op rat i%rbi\’ I n

ewbpdiment, gl tem;@@éurploétthm glestmlcas i phatinigssofipiphi ie dndiwaiaed substantially
U B S R RS A S50 B o

11mhlde§ an ﬂ[&(ﬂatbﬁl 1008 & wmnmme afafdr Suididce Wdxpbsed o RIdRGE &RldESBhe radiant
on wll occur. In one enbodinment, the

latin eac
gia_r %b ér‘g'ﬁ{l‘ioegef‘}ﬁ“‘t%heélﬁ @ uigylgrqateial praset 9B tha Wafar sustace to a state at
vﬂﬁdh"@l&'ﬂﬁ%@s H@%I@ﬁ&loﬁi {VMI o2 AVYn GliEficE We@ﬁ H{e?aﬁfcu%ma’cenal on
whi ch ectrol ess patlng reaction wl ur
thPeW#f@‘dSUéfaQ%andl the ledledesamladipe seltiian Irﬂ_@ﬁ)’semhvdmm,hhd: vefer surface is
*@J&%a %)f‘tHé I‘a%?a%t éris’er§7< iR glgjsttan%aﬁ algﬂl 091% é}%%%ﬁé atge %he electroless plating

rg@atidrisctol @bun’rht ® Bmlﬂ’[anﬁilﬁ,fsaﬁforrﬁ rhntdmﬁt vdr&hie SWfdk aGAadeO Cansequently,
ch electroless plating reactions wll

state af
B Z’ﬁctW?Sérl?l%@ E?é‘f%%érp%éhepaf.afer curfage will apsul| in material
depbsitiol @nWernfify Vef thaGRa R Berch el“h%ln?éfﬁJd%ﬁﬁe? r@hﬁfe& Moperation 1005 in
solution. In“one enbodi ment, the wafer surface
vehighobe dadiant eprsgy icioatiolleshiermgsintain salestunt@slteanmg of thy partlcular material
p%érft%ﬁ %m&&egurfage cfr?gf?e en!i %1 en?cﬁtler o) e‘?en at ngﬁl%: Q1ant energy is
reactions to occu arnit’’ a U#

comenlled he casst mei‘%mhﬁﬂmmtdﬁmn S‘fﬁ" Ghe Btohmlmolmllefs fo thé WartiBular material
electroless | atin rea tions gyer the wafer surface

WhPRL exdiing they are liﬂPlgF &5 Of cHHEER SHTMRIIEr ARteyialsy éfr should be
uhf@st&f Bt SdhidBmS. o FhRIeABE drade tddidnh feriyn &l é&%Ieﬁpto controlling the
operation 1005 in which the radi ant energy
weyRIEREh Fange b theaipdipet enerey| Breforandiahexitating fothft htems/molecules of the
e, waf rf
LRI ATTPL L 4 2SERENL: e RS G o v
egeneplgy anbodiments, 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 r#hge of the radiant

energy. Preferential excitation of the atons/nol ecul es

sofd layee It anaultdib@lapmcmtad dowalerythitlthcadiast dnbiey pat bd @ufigured to allow
materi al .to increase in t r arious
Eilihd by VB B R R Euloh ha PR b spe el hma el mgsent on he
vefrisigteas either a barrier Iayer or a 20 seed |ayer.

It should be appreciated, however, that the radiant

ener Giguteathés #biiusgriiosshewing| anowbansien aths gwergtion K01 of Figure
1BAERE M odd @ tP Bnd nggdlﬁglﬂl drefle hf% Sﬁfr%@é}l lIX oggémbodlment, the
mat eri al present on vafer surface I gure I'S

ogerafign L¥X rlactludm teh @mwrg (é@ptempla'rvmdd‘ﬁ)ptjbn 2heongmiytg t electroless

p agg f FI e \Ev%fgr sﬁllrfA g ﬁ)t%tlf)%g g%gn <}’“R§¥aglﬂgﬁ'807 in which the wafer is
setsm@glecma ratbatht SreelecapREaSlataiy sbROdn. l(m:le ke Saft¥e s@idr@ASin the bath of

&? Option 1" an ion 2") for applying the . .

ElesRlaivg SO%SFI&%%@IO%MWCB% if vRSURuaptigns §fPrtigad A" and "Option

1@9} '(5?5'&014— lhnﬁélH@e%%n%eﬁf?@r{ #09aR \xz"h%ﬂrthé Waﬂ?h&ﬁaﬁ&ﬁqe&‘@é £Submerged
subnerged 1 n a bath of electrol ess

PQ@'FIQH mathin adrtht he elgetfaless i plating obitige.dini onet hebddanhlt,ome electroless

p an?ig tso uﬁ%% Sis pcla%EeI(i %g ?ngYe%nth%(%gafer(ﬁ{r%‘S ﬁahe ergea In another

-optTons

eabbdixﬁfenﬂ Aht nedferd 8s caiRed perodtiilae &lﬁ&g sﬁlﬁhdﬂéﬁd@ rD]:I’(lhﬁ 1B includes an
mai nt ai ned i n_a subner position wthin

PRt 1 o Atah i Bt pt é?‘P‘h‘@g SEPL B rrubregh@osition within the
efe@t?@l@és@ﬂﬁxg sbBore VeRdn O ERS! frddl Ak 'sﬁ‘(gnecrgédgdsﬁ%n 11§the og«aatlon 1011,

caused | ow over the wafer surface while subner
ajmengggbt ¢iche clesttndess pmating sclitpnedhaes tloef,hfc\a@fslesjlrﬁage Thus the electroless

tl
pgagglk {)Lﬁ{lgn ﬁg@%ines ?ﬁ)ﬂ@%ﬁe gtﬁ? wa%? r?ace egenlr{gl fwag%lf F]egioved from
tmmlbﬁégedi psitsort IID(Bhe\Mrﬂbbdlli’nmba sélcfme@deeﬂ Elﬁbﬂlf&@lﬁg Ph@deidging the wafer

sol en renmoved fromthe subperged posjtion in
ff% ﬂ’ai’ﬁv%ﬁ elegifgless rgatwgﬁpglea% isgperoachrepeairdly as the wafer surface

b@in@trétﬂ&vea‘ﬂo‘rﬂ iR bafdb et RRed @ thd@dMR! Gkres YELAGR toTtlBE' %peratlon 1003.
the electroless plating solution remalns app%

In His veafbodineaut.f the esceueare Phouyherging andfremovisg rcenftw@@l untll a desired
aHogﬁQ of %tefsrﬂpq%rdgfo%ltpd) %I tt?i‘g rgurflacré ap ﬂ} enQ{%r t rougl‘% ePectroless plating

sequence rrenovi ng he “\Waf e
rtd@&ortsalrhomzf ettlllstﬁlnﬁd:r& Cthe @éc&ﬁﬁcepﬂf&hbrﬁ@g&glalﬂtilrélﬁovlﬁg the wafer from the

rforped repeatedly as the fer surface 20 bej ng
b0 ElFEro b PRGSO "o RELUBA (3 (RBMEal aMColE? ghe bath of
RGOSk MBtitOsdhitRnO BE b talteath@OFabod]nfent, the s@c{mf?&' Sefbmerging and
t he sequence of subnergi ng and renDV|n i nues

IeReYing gegwafer Egm Henbawt ofgfleciatesy plating so @répb§|neefgrrmd by rotating a
ptonﬁ)n%lfﬁfe% Qflrohé?e\é\n%%grof EIQ&%%&EBQ %&0'&1910?,33 plating

reacti ons. n on uence of
submeipgbmg ispcbvidedmy iangltérnatineeid €ptibn dnfiot b)malylbgt}fe ddctroless plating

el ectrol ess Iatln ol.ution is perforned

hESHAT 6 FaRe B, DPHOL 2 Bebdrs D porde B2 PBhER e water i
eRBlbsEd | Wifhin laNveddt! abAt@hMAtthy ele@FNQL ipRAL sofull6n. I8 YA€ REBodiment, the
of submerging and renoving the wafer fromthe bath of

vepssbisr elblfﬁw yths e wﬂqctsﬁlea:sSply@rgf wiyiod. byanathearempgdiment, the

Wssel 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 cont%ﬁnlng the el ectrol ess

plati ng solution. In one enbodi nent, the vessel is

m&pﬁt at bk pressure efithaieldotrolhss [éétexgtsbhnhels Spppiedttcb rtg wafer. Increasing the

pﬁeﬁuﬁe 810 ﬁlﬂfl el;e rﬁ?lgﬁt ner % goréfeé S 18|taggr§:r?ﬂse§f $€ﬁl§lty of nucleation sites at

vwhdhdldc@Bles bl QiR I’Gadtlbﬁs Wﬂlf &kurl ¢h B RARF 98 fhce M ddRtidAally) ncreasing the
el ectrol ess plating solution. Enclosure of the wafer

PGstuis AT fhﬁéﬂ%rg@éa plaqlrrgos/eéumarca&ﬁe p3ed tosuprrgsseompation@f bubbles that
e%l@éﬁ%%le@{roﬁe&eplﬁing‘}éarc%l{%sS plating solution applied

he wafer. I'ncreasing the pressure of the
el ectigotee5¥C o art 11hlgtr&minmhowmgraas@dpmssmmoﬁthe|qpenaeals @603 of Figure

ty of | eat - '
ltagnS: n%éorr% nc(r:!c;JYc\:I 5@%“%\,.%%@@8‘8&%00??6@53@6 Eveha 8ﬁr’¥}§c%perat10n 1003 for

u@;dg itHel radiadtlefiergl RC sehREVdIGhédne pat@ibﬂﬁﬁlﬁﬁt@rlﬂfprésbﬁ on the wafer surface to
el.ectrol ess plating solution_can be used to suppress

il BRIe P SLIPRIOT it deSe5iteq o eeonieun? eihe PROISERE applying the
RLASILRG 14 BBGHABS to fhl '

eS how ng) a&ngexgansfoonk g%fei? ﬁ%q%g e(feata(a%t%dn]-lg%t?(’j %hg% and Optlon 2)-In
ag@pdantnwitl Etidaride av\mewogﬂe dispizedi Wit teSpﬁfct tdw&gpreekﬂ@n tn operation
1'0%/ %gnel‘f?%’lesdllﬁ (?13&61 Wafll 1stle(>)<§§srg:g?? hé: C!i? ﬁg?r§¥ iqe %emg maintained
np ﬂ&ssﬁbihetg’ed fphﬁtlwﬁf)vﬁhln&hé bat eftelctroltist flaing wheioh! Bl K66 dance with

ating reacti , 1S described in a context of the
Cﬁwv st Vistsl Grtaet R EoPestae Fiearecldd. ph aparsiion 1017 is performed
i Qhidh R4 it Qﬁpo‘ﬁ@i‘t%rthesﬂd&faﬁceﬁerlgy when reﬁ]%tvécpﬂorh'%he s%ltn'ex%gd position

1B, and Option 2). In accordance wt A,
vthévihe bethyf diesiceles ethting sélutias be«zxte emboamgam ef dp@&tloamm 7, the wafer

BASE TP R B et Gl TR el S e Rt e elecotes
pilamng laeluﬁchtb e lag@edapos vith @ptish Lhanpiehiguddatiic@ked with respect to Figure
ectroless atln sol yti I n accordance with

{futpergon 40 Qp‘rsé’@ BRadyn P B BT P eed fselee radipnt energy while
eﬁélgééﬁ QyilBithcVbs QP RbAAINAR hOLibctkSeR %’lzftfﬁrgrﬁgg\tlgg’ Ilnrbn\é’mrr%ladlment a

the wafer is exposed to the radiant energy
sprRD Olelde radinnt ehesgs issheosrddvighis ihtei vessel. i amthertehé)odmmt the radiant
egér 15%1%1&1915%@@1 &{gﬁt 'v{;lagl osf%eLUess% to reach?he wafer sugtl rent of

at I on e wafer ~surrace 1s expose % the

r adl aniddétivartg\thd mtE)ds &drebylyinpaine ¢lenmias plfaﬁﬁg’fsdhlitﬁ)nhattllib wafer and
of eleﬁtro%ess (ﬁtln sol.ution. In accordance wt
d ¥

e ML o B ETer G B Uit A bR gpton 2), there ar
alsb @igfiens HPRow Ak ABRAELHRY id @dflicl o BRIAENRLrabd) IIY\'QIII Speratlon 1021,
the wafer is exposed to the radiant energy whil

t@w@ﬁ@@’e@neﬁﬁﬁ iniappligdethy ewdes sudesatinisisadygmeresr. eIheltlmr 0’?(@!@% the radiant

eR!:r ésﬂt&)né%léllrl% yﬁmled (55] tl%g\g%tgm%ﬁﬁ&t e %ural":igt%J ?ﬁ]e materl:ﬁ deposition
tshAﬂtemBMdi}l fhre et ppdrzkt&mrla)dii ahd rademﬁe@ygyl 1S aﬁﬁl&ﬂsmﬁetv%fer surface

of the ve 10 reach the wafer

P BRL AT SR AT RGOS BRESROI GISGPyHepha pulse o the

r&hzﬁﬁ%ﬁ&é}eﬁﬁeﬁh@itbmﬁveSQHMﬁﬂl&ﬁwftlgnta"ﬂﬁng%@%ﬁﬁdlﬁ@@rom about 1 millisecond
05|n the wafer to the radi ant energy (i tion

t<i> A ‘? Y srillisggondmdhlopn e aybodir.e wffgclerzarr@mgtoo time is provided

b@R\ge'eﬁ’ Bﬁlsgs‘%f &9‘%&15& Jn@%g%%n&ﬂ%fi@gl étﬁ)h%pe) dtﬁg SE)]%’[II)ID?O quench the

operation 10 i,

fer surface. an
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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.

Al'ternatively, in an operatlon 1023, the radiant

energy is applied to the wafef2 surface in a pul sed

manner during the material deposition process. In one

veifidy adifiaent, shauld Hesappakiated eh@Morla dicarohstameind thé pulsed radiant energy

ned to, have a duratjion w range extendi ng
af’l?eliff’ﬁl%ﬁﬁﬁ‘ belusﬁgl“i’ﬁh%%i%{]gptmcnélébbgtangéo m|liseconds.
Al S00ptithsOA1> eXTBOLhr BIibying uiilbhd pERRbLIANDUME Rdiadt é?i@rgy over the
Is provided between pul ses of the radiant energy t
vifar swifacheln @n eperpigte s S gharadisgt @sraytis @mutt@equﬁénmhpﬁ gver the entire
V\Zaﬁer WAL 1P YR TS %@tl?‘d thf’ﬁ% Bald t %pé’yeﬁlc%ilﬁgatédq%d pc%}ul;kd over the

constant a e pulsed radi ant™ene

ealpp | watet sudnee. dtashobld h@s&e)ﬂremateh than yeitbér (@txbn «)ﬁSpdrz&;oni B025 and 1027

and 2. tion | so_exi st chi e uni

St Fecd Pih o5 PraSnfait bt iG] i oy fiiapons of operations
19211 bRt €023 HowWever) edgatdl@s of @Sspetifie niclishdabt waRETEBY rddfant energy is
simul taneously applied over the entire 5 wafer

agpjielde dhe Wﬁfeéﬁuréaﬁérta@ iraghiand gperey {srpphedinah subsisatiggly yniform manner
c@ghhégﬁ@@Qa@pgnﬁggnned over the entire wafer surface.

shoul appreci ated that either option of
oper Etglumw 150[1@511 dhgtratlP@7showing c’meemmjon/\pf ’rhebmbi'atlbllnéOOS of Figure

nstant and t uls d.ra ener ations of.
RO PL bR 08 oBRGossae % ke BRPdBRBob OE o Shliment. e
opprator 1005 et dvdobiig Wi iadiadtR@erzad RbhaeN&I@)vd Beating of the particular
applied to the wafer surface, the radiant energy Is

malsiaf @EFSP o8 WepKtiemiuriarg rclhdrs 8k epraitied 0291 for gtitoring a surface
c@ﬁﬁlilérﬁofv‘ﬁé Rlafed Urde@RShitofil h? Hf Epeldtibn '1§2@Hro\dd€§1§%ﬁb’%& ¥ ensure that the
showi ng an expansi on of the operation 10 Figure

wiagAlengtin range of deenadiang erergynie cgiatisbiédrontelegfivelh beap nlm@stred material
p(r:%nnﬁrgt t]lff)enSur%a{:eh gp ﬁlg aa%r? blérnaecre con<lg~l & OI'IITB%) ﬁlt[ngtiteﬁorggr?' O&q \rll %he operation

lb@?ﬂtamgclﬂlﬂe b Rerfpamdteidl aype, araiiréice alatepiab SeukheRNarddnesurface material
waf er suh;%ce i.ncludes an operation 1029 for

BRI HgPhRUId R aRpEeCHiede JRYPYotalofnY plactasiirgpe cqmidision parameter
cBRRchBY mbBRitRéd @Qx@ﬂ@%f’ép ARSI PVELAES Jaﬁe‘ﬁ@)aﬁé( n{oﬂltored during the
ensure that the wavel ength range of the radi ant

oppretigry1G29. bsengisimboHimebnt, dhesericeation 805 canerdto intladal@sopeedion 1031 in
V\Z%%hg&l% ?Eldlanp 51%%%& ea?glst%{i;%I:ct%gc{lne%ajt%%ﬁeo{nﬁrtnporedl\a Ei ﬁonlglh‘%)ﬂbobtamed in
tmammnmohmda)a surface material type, a surface

mat eri al t ess, .and a syrface materi
t enpé‘rsail‘?ﬁi‘rg’edl thWprotfiedPiseenk JyeatpaPagY idey o%vé%‘i“’d fpchtapparatus  for
saladtivelyNRdatifslfaf affce QR Qhé wafer F&{)@s@@tt@ ran2QeGRMIPMa¥ing solution. The
moni tored during wafer fabrication processes can also
splectirsricatirgedp BIgvidad) by Heplybgeradianiopnet®2®. therwafpresurface. The radiant
eg%gg gsjtclrgoﬁﬁéd é{%@e QRGY v\ﬂgw a%lgg élag\?‘g le%%élhgy ljxég‘? a f%aterlal present on
thdjvafet edfaae celatientg dtler tstreoumdmigtroaterthls dhé asdar @ndgy c@nBe adjusted
btalne in the oper 029. As des rlbe above,
HBg HPe‘g%‘H]tg RIASFEhET Yh “E:U?SE‘?%’ changing piamaE(jy present on
thOWafeZsurBed. 6t kd&hive h@dhi BBtha wakkk baeRe @Jus&%e%&ﬁtrure increase at an

exposed to an electrol ess 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 radi ant
energy to the wafer surface. The radiant energy is
defined to have a wavel ength range that wl|l
preferentially heat a material present on the wafer
surface relative to other surrounding materials. The
radi ant energy can be adjuste# during the plating
process to optimally foll ow changi ng conditions of the
mazttert ilrail coptrekbeinty ainyidd) thichanpuadtene of thef wafer sufae: using an appropriately
ve heating of the wafer surface causes a
IﬁF@ﬂg%%¥‘ se at an interface between the
VVaf e'l“h@h’dvfaﬂtﬁ&s%&a&ém%th@ﬁﬂe%ﬁt 89 8ntRhakd An&AlsUFbQRample, with the
The tenperature increase at the interface in turn
PECARTS diyeptiq, ataiteﬁlglsw@a@@ ideppstiesl gcthavaser sutfecemperform to a topography
of Hﬂe%@a‘%& su hso gfésé}lt 1ﬁ\%n§c§peﬁ k&ﬁs%& &%ﬁsetr m}até@% ?{?0 ition, smalle
surface throug ectroless p atlng reac t
gragn @i3es, ami inrad'ed adh@lanmftdembsﬁtefﬂmlagerwlarmnhgmﬁdia the present invention

temperature of the f rface usin n . ..
PSSO P AR (RFEHR Tsogeiih (One ikt et cBavinngmalier minimurn
gashiantsages cpame,ded fyschhRvaiRaRh JeNked b QRifdnAy fill narrow gaps
numer ous. For exanple, with the present invention,

be@yeert high asneetriatiefegapss on thedvader sutfecewaf er surface to

conf ot

the bPdier ok SRAGHARUowile 3h pbpiFAEIOE LerBIDER Blan btk ayer over
ad@ﬁushﬁm@nd&mqaﬂh@negnaumnanméﬁw;mndnnmnmnmedhadn@&ﬁmnndmhsa

0 SiLt mat erj al s. nor e

t?“f%\)ﬂﬁf 4 ‘Lﬁ“e%d% | WE swaf ﬁﬂ? 8\7’880 T*éerﬁaalf'? plam%lﬁed to contain
af Rlcs@bleds lﬁaﬁnfgaamﬁom AY0NThE prekdre ﬁnv@hﬁunmambegﬁgwﬁkﬁﬂe@%smg suitable
For exanpl e, the present invention can be used t

aph |°Plamﬁ1ﬂy Fpilablg, ﬁlle?tERAPSQ Dding selufiersn spihgs 6%@@%50; asapefactured by
Slﬁilﬁ)fl’églgoﬁrgiaﬁg rf{ls oaw\fﬁélg aaﬁlg%gg%rﬁ ae%egjfs?ol §s?ﬁ%ﬁ§ ]s&lutlgn & be developed for
upd a/nhrthezpmgent ay/@ntmwd!rls peefovalbler howeneradeo [ld:a&iﬁmro\]msst plating solution

i nventio The par at us
REp R Ras Rl wofFoRat Fibly PSS S o6 EXHRP loulh Presiebodiment,
tige ddextrbRE8 pldtie sbRifikn 1mlwiusnoe@a&lamrr@&at@es%mwamut fPC.
el ectrol ess plating solution 1103 he present

i nveht Po cRBediment 3| ivlseht Bdisuarpriged firt wpplyinghe electroless plating
Salitslll Vil AR L {08 | gl

Sas Cupoosgl lt%ztg(é) tﬁ%&ﬁg a%{au{ne{)j ' lpigal%t#?&ilééa ! rrr%gﬁnngs%g Qlecmﬂess
phiting sﬂamrvblloﬁ froem &msarrkml.@édﬂmls ghe desltéi;L‘S apidahe ogglet 1115 can be used
sal ed f.or resent

o ROl LB g ST RRERNLRE oliBar1bF i SRR 101 1m one

ealbeditient, ﬁ&:&eléﬂtt@lds@ glaﬁﬁ)é sdlutdn 1103 Qan be p@lﬁﬁdl(ﬁtﬂ? ré;ﬂ’erﬁsﬁi@d?tln another
8% nDderate t o hi gher tenperatures, For |Q%
edigivBlbdichuttituous o of F@cﬁlchP]é%PlﬁF%tﬁoh’@w%é th&vgh flgztank 1101

¥ bd proPided. Q%Bul@talsh%ﬁﬁ@&y&(?ﬁlap@if@é@ 48 951%1% fg(?w Givelthhg mechanisms

one enbodi nent, an inlet 1113 1s provid
cgiu ppHigpesgd whtdinethe tank dl185 & phuide aglesird dst@ttmnak'mm afd @Bif¢ronity to the

e n 1, out OVI f
ffrog' m())% %rl]eg:tr%%gs a%n? uetlsog ﬁf3 ghr%uéh aplé nfjli)(iogo ftp%more in one
etribeditrni a]lﬁﬁ)ﬂ.excﬂingﬁr 111ecah rbleeﬁqpﬂaﬁﬂeﬁtedlﬂdthﬁthﬁle%ﬁld Blt01 to maintain a
1115 can usgﬁuwto control a flow of the electrol ess

'PPREHG S s 53P R atiehel 10Ankitingthe tapk J@l- In another

BIKB@dicHE e, heﬁt@c@n@&t ney @f?ﬂsoeﬂhlﬂeh{égtea 8lLidide %T‘th% 10% lq @f]to maintain
be periodically replenished. anot her enbodi nment

theo tamnerpsirs df] tw Jectrofpss ellasiog rS@luéIQB W03t énteging othat thign 1101 In one
b3 rrIem, %%a &gha'hg&kl I:H' %]represented as a coil over which the electroless plating

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

exchanger 1117 can be inplenented within the tank 1101
exchanggr it &7 suitablet fonplfecang tie terhpetrhmreabfetm eletterssss plaihi RGlution 1103

DL SRR, P RSB gion 1
i© llﬁaﬁﬂtﬂﬁe(Dfat hhﬁlbktaﬁﬂi(allgllﬁ% tetnpaRkUE aFdt edaitfld, eiﬁp&feaérHB&hment the
of the el ectrol ess &h%tlng solutlon 1103 entering t
clegiiadess mipting jsplugipe 11 Ghnis drAitaiRed attaHempeaturehedor: Abmay 159G 7wherein a
1 |

O BB O, Y Gl LSO

be appe aaetuscei Figure H@Swnﬁedeswyweraﬁpﬂwiaiwuﬁme 1105 disposed within

tﬁ%&Fﬁe e{ 15%J%%(fess Y atpza %8@%@%%#Q%T%§g‘%§ﬁpﬁg hmﬁdew;ﬂﬁng

sblﬁﬁdnema(m. dal onk tembbbiendnt, ab€ Mafer RVEIYE Sfuctur® @i @y abdidfined to provide
he elggtroless plating solution 1103 is nmaintai ned

sglestaéltlgl SIIRIETE fofipet WW pifematitiees ofFthe waleipl(d; However, in other
cABBdiRIERRih IR or shﬁ%rt ghstld Pﬂo@%ﬁn @E @Eﬂ’uﬂ:g t8 %H{/‘ide%rtga:l' Qhtact with

IS rralntalned at a rrperature bel ow about
twmﬁemrﬁuefa@; qféb@ewafbbma lofong hleb@dlmcmtr Bk ear pnu;mortrsgucture 1105 can

cféte{ gﬁ]mﬂ‘egroc?f lii %rr%t g ﬁ&uréﬁi t rc%r%tz? Jgé/gg Lyl ébt ¥vafer 1107. The

e appar at u |gure e
ngmpeosft lifihg pink utaxe bd hODateld spEsse dlntd\/lldvb&r Mhe tvbfér 11 K wit @dspect to the

tqQ support a 107 . t a subnerged position wthin
il SRR o . 48 e Rempanampraslghe Mgt bigd to and ffom the water

aditeite 1foReR %ﬂﬁ'&iéss%@@@ﬁe(ﬁ%& rv%%r%?pol'tlgﬁlc{@e 1105 embodiment,
fined to provi substantially conplete contact

ﬂw vfersuppert stivcswre fl AQeisebnfigieedafseeurdy 07ld thiowelzed |07 durlng a wafer

tructu
e pPRGT Sy (SR Ehodt BRRLL, PRt efefiply CORigured o
sh);mot‘totﬂm swaf¢ratkd7oih dnherianedtion tHdl Giininhivesomn @oratid) domemttapment of gas
ort struc 1105 can include a nunber

;
bB{’ﬁ?ﬁv}?‘ft%s% § frop ?CEBF PEPECERHIgRS: t he bott om of

t he waé eppatath/of Hidgre NUARLIcRed 4 Etahzﬁ'gm&hﬂe? 1C1<’11§1 d@Bosed above and
actuated to raise and | ower the wafer 1107 wt

spisiptiety pyakieieo thafefersppor tstrsetiget 198 e I 206 errtbhd.lsnent the planar
nd from
eﬁ%e} s f%%ﬁrgg td (/3{15‘ Jsrltefr?%g ESE&) m%%gbe}ég? LéppoFt r{l?]nébers 1121

nsq:uemn fthecp laveefr eilenﬂmp ﬂ)bﬂ msthe‘ oirddntatien kﬂl&ﬁanﬁﬁﬂt}olﬁhrﬂ&h to the tWager support

waf e structu s configured to securel

Sﬁl&ﬁtlére lﬁ g? aﬁpeslupa%gle phs rl.}églg iﬁ&ﬂoéqwjepqgg]ﬁ%‘l}apksg% fo& Imovmgythe planar
e 9319 Al diidebta! thardt AR WREE FrofmUBROWAfeS ts[lMﬁ)w §tBucture 1105, as
1105 is preferably configured to support the wafer

indjexted; by agiews il &htTaprgnvertinatly piiented spprorampoberntl 1 2 havebeen used to
fmﬁtﬁﬁagﬁﬁgtlm at | re@éﬁ? lﬁ‘lV@E‘tl&l’lh ﬁtsg(gﬁ%'.ﬁg X;%Jré/c?até fm many other support

el ectr g reactions pp ara us o
ningpgr eorfrgulahsms indadrigdesors qah dpampkmeined tdlAdbYidditlspesedary support

R R BT R T

plaharS@emb&d] 1119 cHe b lsé‘o%kddYter}i&ﬁblﬁQl @Eﬁ&ﬂl‘lhg liflkage to a vertical
1121, The support nenbers 1121 nmaintain the anar

tRtHion deYico Regardiss of terpedifie ﬁm?.%@?f&nthﬁawmmp@?@bﬂé 1121 should
bk Qaﬁa‘Bf‘e ch?E}]fl@\rlngS Hfarwe{ntar 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 descripti®h of the present

invention, it should be appreciated that many ot her

suppBridr to niembhstmg drefwadel Ainatnsionpebeass) &Bilirgict 0N theGatert@07 facing

AR Lo Pharhds She.pesestany supeonl and UL
sEPAeIR 18 loWBr RIRRcLFBRAF SRINcusstRADuRRDsE HRAIDpIRINRIes drkdLare referred

can be secured to a horizontal support rihg having
tp plpagie”s ead theJeyer stefpees pieandt sferond td ey | teeacharé Jdie dbrsisd movement
@ h t {
e RERE 592 SHREn  RES RS TRIBSh i homer 11
tw be poghdriey pandmnlaltmttlm Waﬁag 1 I(]’Yeto ﬂjeasnﬂpsomfé yehe whifkl Qupport structure

orientati.on substantl aral the wa
1@@%&6?{16 S PURERE PRTOAT L Be hRopey echA%péW%tettﬂ ghe wafer 1107
chﬂ@és@bnd@'t@ﬁ@dithoiﬂ{gl 88 pRARGRSTber &1 DU b ARGINSS withig aWa{g8lextending from
1107 facing the planar nmenber 1119 will have a
2P Sgrisismeiereio abedt bpicaomeler diomod togspdiceiitifeavaieral@gswherein the
%ﬁ&@f'ﬁ@é &thpﬁrafep Y7 ks ?ﬁ(?s 132G 5hest p%g.k Sﬂe e?xy 3 hgrlu face of the wafer
ur poses per surtaces areas rare to
'l @& didesly, thar;dartah endmiwe rll$Q1rVduesngataaﬂlamr()e arreeefmbwrfm‘ed (due to total

trenc " The vertical mpvenent 5 of. the. planar

ity RS (v dBey BIPE PRTAUEERS AP iRe A pons. and
tépographysrahe feefiRs o 8d dinarized)be positioned proximate to

the wafer 1107 to be supported by the wafer support

st r ubpip theiplamrizationgyacessivksop s tmemhss i | bisi pegitioped proximate to
R RBRF 1 TRTHE urkded HrRhO%|RL ﬁel]hgert N8 oVafiS %Tblgelxgif I é107 ("planarizing
corresponds to positioning the planar nember 111 g
saiifae dnedl Wefite theaplpzanige achitahlti dv.gmfgr thm plataﬂzléttloﬁ process Thus, the

omet er sur

PSS Uaper P B TGREPETH (A BB rd BB BY i raprlied o th

W@efrerl 011677 oS0 EBSIIMBALS tHeOplanddi iBdiRshk 1N@RKs REBS&BE 0P material that
the surface of the wafer 1107 facing the planar

PRYSE 1Or 09 arepaigidity grdebroad arem Apxibiliay dn etheb wivtdsr b iper member
1199 bOHA emlBJH1rﬁ!§1HQ§ §ro\é?‘15/'fﬁ& ald YA %g?d NS Hﬂg:gra)unctlon with this
nanot opogr aphy and ness Variations

embpdigrentp hya@cﬁng menlb@aarubea@snosemapbtampm@d)f themanan glember 1119,

N N T g

cOﬁtrdl faeplp)xheillilﬁ}abf [Hél"ﬁlafarli]hégmffﬂﬁlbj/gaﬁph@g/\@fdﬁferélllgﬁpressure distribution
"planarizing surface") wl| define the planarity

t%‘&l‘ﬁheU“ﬁblPlé“aa uP?rﬁ*gertIHé%P dhaPlapgizieg syiftsee VaryyemboRnents, the
bR heAbBImaY ﬁﬁlﬁl@ﬁehtsﬂlﬁérfﬁlfeal|cl1¥m969§]t)f gl{ﬁs‘%ﬁ’b&ti@n of aterials having
represent the desired planarity to be applied I%

viarringrspling yonsiantsdp echiengodienegst differdartiah prassure dreimibehonl Fadhermore, in
agcr?tgcg e:ﬁpo%ﬁg\g?ngftg% érrgzraﬂ& Sél}'ftgga];slrl R %rciug (;?/ut]c r (r)lgﬁsa?mbodlments the

plapeid spentbiee 10l @niarformesdb &om?2 Qithet l@Jaﬁf Ed’ppﬁlr@ I’TdilO golpmet It Should be
flexible and locally ri

br oadl Al so
SBGRS HRO0 VG AL RPN Canaalf*@al@kfpﬁ@ednfé%érvarwty of other

n6AGHRE 1At SPRE 8 pBBIN Bland¥itd Akl SHigGin ford ﬁ@'%éﬁ Ily, the pl
nEng%r 1119, mﬁ%relnﬁtﬁelgac sﬂgenfgwé%pggl S lomiy’te pranat

msinhen 1 14 meterilr shaeld beRapatimekirmgmitting mdiang e@mgvf llgd regtted from a
rlicﬁant 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

materi als having varying spr?@g constants to achieve

a desired differential pressure distribution.

Fur t Rerindicaed iabpveaﬂat mraemxcfdﬁlgmﬂtu funepinahded iengdiant energy

ur f [ r t. In vari embodi nent s,
sHES P, 1 Rndsk Bl 0 N g e 1315 afd R B giport structure
1sasapmened1amren|aﬁ§yysasefce 1I1t)9 Ssh@tlﬂén@edbl@ d@@tpfaﬁféhﬁ&&dgy 1111 through the
however, that th ar nenber 1119 can al so

Pﬂaaﬁfﬂﬁﬂn‘?errdm%af\f‘éia |ﬂ§t‘yaf%rf1 187 H&WO@@ yethe ver ww%ﬁtrwwréﬂ 105 at the
I | Y It e
s%ﬁ??%%ﬁgﬁli/ﬁ, @'{iﬁig tgé’ 5%21?01&5% n‘%ln? soﬁfh@ﬁﬁl&?@e r?hﬁ radﬁmt nprey source
1@@9 sapoabgwedio gangnaterradinitregengadil Ahbavénpes gyvddnkth @ngd thedis capable
SR A BB S S LI AP P e

rmqﬁpﬁf at 1 (iof, &ingiterial hipod whidhethe i rBdihntd@srelyNEl 10 aglillabd incident). For
ener <§§urce 1109 di sposed above both the planar
ot qis@ssipy the gadiagt ?ne%pb]dllt is thla@etleugeél im tegygs of yavelength.
Hoa'@vé}mlt eehiIaY bS AHdIERodd Oad %heo rré(ﬁe[htt ethetdy di flecctan be equivalently
radi ant energy 1111 through t pl anar Trenber
ch#racterized fretepad @frfrem.lWysliqwmmlé@L ibipe sirfacpaf the V@ﬂfmzidf)'f is defined by
i sition wthin th .
e llfngét(girif grlo esgh%gr di |tn€]‘;§ilté Flul? &Jgggi%g @® & Pac V\%?&éﬁ@gﬁjhat will be
abgubedeby thd 8mb/mote@nles glimewriilo Xy enicRhe dxaiditdAtof ﬂfé&lltcglys/molecules
i 11 hﬁ§én L& wavel en th r ge that is capable of
Byaiegp % Hogersig ﬁ%\% § appEmetculss Oﬁlﬁ%te%rxa&vél result in a
h@zﬁtmtg%dVﬁcf,r@z{seé-Wpefrﬁ&ﬂer}ﬁ tB@?naR:Irl@f‘aX” PIEER6Hy, ilh]cl\gavelength range of
(i.e., a material upon which the radiant energy 11
I%W@ﬁeb@gyﬁélH@%?%wVPQWXﬂ§UWp®§@Sbe Ha@au&mﬂumkswwécmweZﬂoor
[ rize
R R RPL o bt me AL AR B il 5Pt Bm ity surounding
nateiatscidéladet diffrengyafdl 11D7 @r&iteriae; tedqyarevialdemyihy or adJacent to material "X"

R385 S BTl kORI B Sl e 11

cBRdrakd B}L the Yadiant BfergysburRl lwﬁrcgﬂﬁélléd]to 's@legﬁlélynl%gt atﬁemﬁc material

have a wavel ength range that wll absorbéed by th
Paseiiet sl BiElapest B wraderetlioay erxsxamgle; frcredestecle hedttGut pr@wnt on the

stffac% he t}@t\&[@jl"f@z qﬁé"llagrfint e?lgrggg‘[aﬁ rbla ﬁ!:t?necyf t(% ha;Uggll way g(feg %ﬁ' F)fi about 250

excitation of at ons/ nol
naggudtérs.i N a 15 heating and i ncreased tenperature of

t he teri fer t he wavel th range of .
e Thomeihogient 11 Rl Pprite i OF Rmuhpary 41 sufficently
lowKten@fe @ittt BDWRICK h@ Sle¥itdldss PRURE red&IdR vAll not bd¥ut. @8lus, immersion of the
excitati on of atons/npl ecules in surroundin

widtreHi0d) to Genelestipiessi platiigysodusion oLidi lgnot refénidnalte cause material
d'e%%ttfé Q0 gb(fufr &h %ﬂé w‘i\ﬁr‘ ?f071511%cer%110%?ﬁ %Lei;?trcglgs%t Iaq{ng reactions. However,
u and & buik

erl'ying or adjacent to nate
selodtivetaegingtdfie pettieckr mhessl péant anghs ohfet il 00V Li@&: thidugs application

i.ant e 1111 20, gener af ed t he radi ant
g dred TTLON Gt EPRaa e sbheemtpenymigay taa pointa
Vﬁﬁ@ﬁdlédtt@le@m@tﬁﬂgajeacn@ﬁﬁ&ﬂmccat Stnb&ths lfbﬁlf‘u@ﬁ?l@r Rhtetiflqs WadcBlely heated
1107. For exanple, to selectively heat present on

byidee Tadigireserey i | bivee wetofess plptme qearélorl&mlheﬁcuéﬂéhwmﬁye between
tlkbepa‘iit?(fu'latﬁ SthtdrR1 BAVBe QIWRYES %%BE s&tltlé}ppl%. %1@1 the 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 2Heposition to occur on

the wafer 1107 surface through el ectrol ess plating

sere@ @b iao nppetHomdivenent ahéey ifstemhtedsli dvgogfed ahpagh iekzuiréless plating

nmat.eri al ., presen t he wafer 1107, surfac hr ough = | i
e PG | hd b died o PeRyad bouah el ci R dagiae reactions
ohhige WelP er@t willededhe el RAFiking WydF oV RS Watkr 1 @78wRR Y planarity of
at 30 which electroless plating reactions will occur.
ths; plenarizing 19y eing defiped it the plaparjty okstbe plerarizingsurfecst ed
by t ' . ect.r ol j N
reach o8 be SAREEM s ih DB OAULR AR P ity wilresut
ipan tinaredsed tempestira lof redpdrtieile| reaeniad leasisedphyathie ngdiant energy, with a

solutiopn 1103. Wth the planar nenber 1119 . pgsitioned . .
B Rl P S MR earloR A oo Wi 85 phgigs of Figure
10f atpignapibiapaaycieiabede debdSiedd dvler e wWaRF VIB0AShOgH BREMoless plating

confinement_ boundary for material deposited through

rerchens bt g5 ingiatdi ang copterled iy varyég thiemisragte of trp particular material
Rl R D s —
pl an8referaiy theampdianianergy shrecanblf08ris ohOgyredvict dpptyteesubstantially uniform

SREAT lp e VR DB PG PR 8710 5 pmen. e

radign derggppree al@d i§ kabfigifed A MEASEIni A dt@abnaft p@&R®hIYuring the
1111 intensity wll result _in an increased

PlAgRYEtiaR Breeest Hewevshrthe ctatigpanteedipitapncesyc Fauser by0% e capable of
uﬁﬁ@nﬁ?taijﬁﬁﬁé Rdiantehdle@ 11 COEVLIRORHISD ade%ﬁﬁ@éﬁfeh"f 107. It should be
el ectroless plating reaction rate. Thus, wth the

apppeintad thet avarkityof rediantienergy gl liheflectingguitfeoge canctrusbdin conjunction

[ .t f 1107 .t.h h el.ectrol . .
N C R I

chergy ar yiavgr thBeurfRepethatwile 1007. e, padhtdlethh@ve diedodinhedk, an array of
ég on the wafer 1107 surface using appropriately

FRFY, ARSI FT 51 MBLE IR A BHBPGHPP G radiant Energy 1111 over the

t5Y SEREAH! e Walt® 11 @ iFaRkerRBRY INHicR® WpELohOf tdrfg equipment commonly
configured to apply a substantiall'y uniform annuﬁt of

usesdinghg wWelse Fagyicatipn presges totckBect dath asseciofed twith avafrface condition of the

7 . ' t I a ergy. source bV
seggen b B SIRER T B anpdritSy of AELEYy, BREPH B3R T Spe moncoring
eduipintug cainBe uel an fkizak toodonpolabemdianHeRy burcd N9,

statipnary radi ant energy source 1109 is capable of 15
uni f E}%W léépﬁﬂWﬁb 17 At arfeptsycaraliivgipEpns: fhewinggs planarization
prdtedsag@fonhed B¢ dé?és‘?cfng?—é—%ﬁnaﬂiﬂings Roul G WARPTIE A8 hce with one
that a variety of radiant energy 1111 reflecting
cq\hpdigens ok By prescus dxyentipne Sastunt Figores WA through 121 represent a cross-
[ ' ce 9 achi ev
<& SRR R SR LT U RO R RO s ptanar member
Itlhe dstind aegowsf stidee ofiethe plahdvAtioAlps@essi Wil rapécerioatigure 12A, the
nbodi.nent, an arr of . radjant energy sources _can be
FRATAAIER PRoie S e gt POPIIPng R PlRHE METIF bl Dtiay Gymtha yater 1107
tOVBGw thteeldfrdl P pRidhf asatied 11d3etoVRS Bfershdddd between the planar member
Furt hernore, various types of nonitoring equi pnent

1d btarshihy wafisdd 07-&&6%6%021‘6& plptitgr sobuion drhg?p isguaisgingd at a sufficiently
lgxgleﬁeﬁxﬁgragl% %t AJKILL! éi‘éc%glem tptl‘htﬁg S}éﬁ&%ﬁ? \Ql‘ﬂngblt 'ré)aqil)cf) foccur. 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 depositiﬁb a planarizing | ayer

over a wafer, in accordance with one enbodi nent of

wafee Sppr@stemuctum/ etnd sumergealcgosivibn Frithin e dath20 d:ldfutrowghpliﬁﬂg solution

sent Ccro ion view.of .a portion of the
RS B ot e e e g o e asrpeisn afgess: the wate
ek suddct Yosbdriphg dofel 848 n6hBGeS p&iks 1N and trenches 1205.
pl anari zation process. Wth respect to Figure 12A, the

pl andfithzgtnestio Siise 548, shsgplpapr mﬁn@é%l H9dhpesifianee Proigpeie to the top
ﬁﬁ%@@%‘f thjc]v;la%eramy \;vﬁé?gﬁhttllibetolg@lflﬁz{c %} the willerd 0 031id QALY gy the highest
el ectrol ess plating sol uti 1163 10 be i ntersper se

Pkt presnt ethie sludargrof thermafer 1107 1Bheaplghar hembaf éﬂ 91i3 B0 oriented to be

OB LR oB BB A5 e FELBAL e s e

phihat inagbdrelded iiomsvar lowaitiDthe @ 11197,Q8etblesd Pla@iesolution interposed
enbodlnent as previously discus sed with respect to

beiwge Eheiplanar menipsr &1 O1ang7the avadir dpBE isdexprlleyl Javingesiasiroless plating

s§lUf?&P€v§th1§ttﬁé’ﬁ&ﬂéﬁ€s @ftth@w§fép m%pfa&oﬁl%' QH%éAﬂh%\:ﬁlaﬂalamember 1119 is
el ectroless platin ution

pgch(@mme ﬁmthm&gumfag_@# th@waf@r 11'(1‘7 pemﬁujq: amognt bhelectroless plating solution

t oc ss 107 has a rface
g%ggrésérﬁ be )r;li* glerﬁlu l‘l 8?(1 é‘sg%pss"{%ﬁ%(’%ﬁﬁ waPer 1107. In one
eibedigkes tkaﬁlEnar\MdrﬂibeE‘ a$ pe it pdsBioft el €o2B, thé o RIrABABS the wafer
19.i s positioned rOX|nate to the top 5

er
lgﬁﬁd@é“%lf Withauhgaysine depsge ‘Wﬂ%‘f"éﬁeh e top surface of
the Yiﬁfiﬁ@ﬁre]l:h@n}iesra&iﬁ{t'eﬂ Y l?l/l 1t %ranéngt}@cfsfhro%ﬁ@llﬁe ﬂ% & Smber 1119
on the Surface of the wa 1107. The plan
tq thegwafer h1050 The iraskirng @nergy béll sulsfheihtol vk y \p%a’fewngtdalramga that will

sge&v fhggt & %Q{%ﬁlarﬂt prg’ atgagtrt}lile:rs: ofitﬁ &aFegtlE@(/%adlslln%\}\%ertamperature of
tlﬁehmavwihElto ldddase etbeaﬁ:tsfdtﬂ aSSV}ﬁdhaEle&golé‘s@ Mlagien reactlons occur. In one
I nt er posed between the Elanar menber 1119 and th

capUReT dhe radiang pariedd. |1 eRuiinHgs dp et #rplied Snp) s%snelﬁ@llmll of the
aS8lablel redttaptst iRithe §188rdlids€ Bﬁhﬁgss&&tl&qr}ﬁes%flﬁ[wéeﬂqge planar member 1119
surface. Al so, since the planar nenber 11

apd aha wafes 1167 tane compmsdr fnore @ﬁlbocllmemafaehmilr@qulreé to consume the

0 ti lytion

HBSES AR O£ ERL I B LB ol sons
Aﬂw ftbec @laodriite swice rof ]tﬂ@ilanhmmelmeer ertoogtivee nds, ant fger confinement

pl r. menper s. close to the top
bg&?adg%fsr te’f‘ﬂéj%ﬁ%lsf‘té‘li a’rg"‘ﬁgf eﬁ%“g %“Bg &3Glout causi ng
damaggutc01 A feppAREME aldddé of Hee bl@naF iz%lfnepr%ge@s f(gltb%vmg consumption of
radi ant energy 1111 is transmtted through the planar
eprspiirdly alliofghe pygilable regatpats in thgzlecpless plaingrrolusion rpgﬁgsent between the
efi h ra t

PR bALET D380 UONE) Rt SRl A Nl ! o cor
ltl hblswhsfcentnﬂ.ltdﬂAtcthmsstagg, 4 Ilsmtldireamhe abvarerigf laydri@01 has been deposited
materi al .t 'yc ease t ate at which electrol ess
PPafienge Pasb BTy e’ o) G briant concgrations within the

eleaflblagitpl@mr BYutidd, 1l sia o tal gﬂlbb@ﬁoﬁ 8f REiaAP kA1 UNthdy not sufficient to
essentially all of the 20 available reactants in'the

falvarlanagredis wefestlil9 sol ution present between the
pl angy Fgﬁﬁbﬁ@, iﬁlelﬁanar 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 materi al dep03|t%% t hrough el ectrol ess
| ating reactions. 25 Figure 12D represents a stage of
thehevafsr drid?.i mafollowings Gegess 1210 Iréwsenty anothsu nmm@n obfhe planarization

al | of the avajlable react ants in
p?(? é%st ny esl%s/thﬁl lanar rélelélgefr lqg As ?ﬁ’a@s%(}? IOB(éCF R{é’éﬁn%@ the top surface of
tind wafarr 1 108 nWeth rdspdd t@PiguieNQF Wad @b slrkidé of the wafer 1107 i 1s now defined by
ingly, application of the radi ant energ

Correspo

they Roftigryo g‘ﬁ%‘@&‘ﬁlpg mysgtormpagd duying thg %Vﬁlé‘ousaaprﬂb?%ﬁoé of Eﬂdlaﬂih@iergy 1111.
Tk as@éi\[ehéé Bg Iﬂo@iﬁ%rthé— 2hahARmB&e N 19 | & thO V\%f'er th 67 followed by
waf er . However, due to limtations on reactant

réﬁ‘}’ﬁ’éléhlﬂg éhel rdaver memherrl 1 hero3dnast wohe whiesss rgfbmed Wgs refreshing. In one

I I f radi ant ener 111 | .
cBoUthlcfE hete Rl s PARREF Oy & mipRl? P R 8 mitgfal depositon
tmno&mguhemgﬂﬁreﬁhﬁuglanar menber 1119 is noved away
fresh el ectrol ess

fro r 11 to all ow

bl ot T e TaCs o e Sodend | b abap imsaritsbiviagh ttplanar member
1R apahe WBIED 1071 TASransdt dRroyt1N€] WakEhe HhRAal Jrlsent at the s]yrface of the
follow ng, Figure 12F represents another iteration
Vit ldparﬁ@mt@apqr@mre Hrvdidseedtiolagh plating l‘ﬁ@ctpﬂnamacurnﬁhﬁ)eiﬂlant energy

S r to th

léi‘ll%t h‘i"”&g?&é Ellg\%oéigéwmal? eog)él!ég?\;a?labl r%aﬁraél 1i§':t?ne IS %:rgless plating
sblopors prefeaCieetwéent the phasdr efemb]:f)Vl 19%indh ene vehedri Ine ‘;]otbé cohdined.

ortion o | anari zin ayer _faqrnmed during the
o e B LI FEGnS OB B Loy iy o1 e Pinarigation process. As
sB@O BNEigure 1 21aNd iﬁ&ehﬁl&le%s@t@@fhrmctrgl%gs%lﬁ%yrei&lgﬁ@ has filled the
the wafer 1107 fol | owed repositioning the planar
tizaehse presend on freoxafert 187 tsbffﬁtCﬁ @ndyadscormes! o plhrariziag laysr amaterial over
A PO S S Bl BRI of OB AL Sqpes o5 an upper
cdefregieni wunddr &ir noteial dembutddﬂ@roh@mlé@ﬁolﬁsﬂbﬁ@ rehdlions, the planarity
Eigure 12 the r nt ener y 1111 1 ajn .
o S sfreahe (e 0T SRaAR: “AEhte ARG b fee plsnppidne surace.
Roah&@mode] @drmalibe olfalw plaharRAHar lgyer bl tkegdrsr “iﬁ 1@E§fh'nﬁ!mg due to

present at the surface of the wafer 1107

“i“é‘r‘ﬁjéf’rtléﬂ P Elegtrolgphi RIpHNG soditiop | betecep thg plﬁ@arr@mbqr dhs9 and the wafer
W

QO e A BlhecE bt 7 P R Gl o Y

el ecFiaoteekisisph alhistrgtlorssinlowingmﬂqwcfkme i a et vedebr iﬂ]b@/mg a planarizing

nbe 9.and the wafer 1107 to be. consu

ReE R LB P FAGE i Bl Ree R e SroA biRAbs ( BRSPT Gifention. The

n&fthddhﬁclﬁﬂea AR bperaidnord | PirPWEISE an é8ctrolds Flﬂﬁﬂ@sdlﬁloﬁhgwpﬁed to a wafer

121, the material deposited through el ectroless

spifacei Abe clesieelpssrRlatingssotytiongig redelained ehe Hempyspatserit Weinh a plating

’ r
oo & o O Bl 8 BB flion is appica
tp tenwafey surépce by fsabmengingt the valfariara aginbe eleditdll&s gdating Solution. The
conflnenen r mater,ial
o Bl B RPar ot 1Pelo B e MipeF Saitehrs Posifaged over and
pphafiate itd W topfpotthd ¢fl Ao avalfeti siffadea Ve bndleRBSdihest, eefladab@ember is

waf.er is defined by the planarizing surface.
posmoned within a range extgndlng froen about 0 mlcr%meters 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. Figure3d3 is an illustration

showing a flowhart of a nethod for applying a

apd slmawaier sgfack axéditionnlly, pasitfoaimg thé panwaiemper proximate to the wafer
ance W th one enpodi n of the e

SR oD OFeTIgcEM S & ARG TRl reles e Bisoretion it yeessed arcas

off heWhif&G Rudtee! ect r ol ess platlng solution is applled to
a wafer surface. The el ectrol ess plathg solution is

mai nil B¢ method further melydescan aperation WHiSdn whiqblteg Wafgr surface is exposed to
t 0 odi

R8PS0 9530000 4 SALHPSF, e ATRONET N i i

rwaflms sagnt. aTDerdayh shebwefegisndacehehewadient erergy baa;t;éi; tfough the planar

ctrol ess at i solutio od al sq
it LBey S Bisdnd Prsnmaskots it whfoee Gt g yigmperature
ap @Rl Wh{oN QA Eflat@iddred@iont @¥éul Bt @n tifteFadeOR PN th@R1eRfroless plating
the wafer surface. In one enbodinent, the pl anar
sHeRRNG the Was ispifesse Bhawlatinierreastionniseuliint fermitiog of paanarizing layer
b@m% tl{g \U&f&r ?ﬁ&eﬁ&ﬁl th? Bﬁgﬂ%?’f'fbem 1" gg%{nﬁ&ﬁme{lt oléll?l‘e of the wafer
top portion o e waf ér sur osi t1onin
spxlfam do theentlient qeyi qvatieics omlilheamfsea’onsiureﬂammm ﬂere\l/@&oless plating
orti on of Iectroless solutlon
spe Blesel B ML Shref it e Porimels Ao Mot SHoanty the wafer

seifick as @xpaRdditd tenaklapt e nl HBIRGNENE MiRRAT mARLRL 8urthermore, a
proximte to the wafer surface also serves to entrap

V‘@Vﬁlswh dpnegst ok the rafliget ?rar@/sganpb%ucpwl%tatsaelﬁﬁnwlx heat a particular
I 0]

TR DR P 1, yBler SHacBOLBRIRY 8 e WERE oRiqhofn fegonitoned 1o

egenrd ametheswwebmg@drange of5the gallian tenenge ngyst&@slnadctbesaketu&ly heat the

t er at ur. S| face to a state at which
I%ﬁnﬁ?ﬁﬂawpﬁé%?w%ﬁgﬂ%8%%?S ®reach the wafer surface,

t he naginghsi@ees, gyl fassasidntTedigiants BentlihaNRthin MRS N&Kroless plating
positioned over and proximte to the wafer surface.

SpayHoR gdipprat ith cthe Xéeri wyripeenisenadt wificienhtto tcpmplegete planarize the wafer
St amChed! I t

N L]
dggifedr planarifation. ofTHe whiat swrdace éacthioved. Fesakampley in one embodiment,

gL S LC A

cexqeasation voithit e Mafh@[ess §dlllitf0&lCa@lecéhtttbl ehel RafeRflr 28O RAMNES a specified

contlpgﬁs until reactants contalned within the

Iy ot diness Shopplarar membeh jsyemeyrddeymathemosition pregimEs &y the top portion

o el VAgE: sﬁff@cec RESURL th@lp%ar man%?%llmﬁgéhmﬁolegmamg solution to

wafer surface is exposed to the radiant energy in

flombeea el wdtbrsuniapd. dihfresin pleetroldse ptating miu@on grves to quench the wafer
adj en

s\é\%%ct% aﬁﬁ' %eogentl%nrgg ta%ft é { 1nha 9 fmlty Mg {htgl valy

IBﬁt&mmghlaO$aemﬁmabdthe mafer surface Cbndltlons at

t he E@fer urfac can be nDnltored to ensure that the

wave h* iSAgd Wa{% shoyyps At Howrdag ofi aothst gisthodnfey applying 2

;ﬁéﬂaﬁﬁh@%éﬁ/&l X stk drR8vafBaid AGHldakce RO ALm BIIGRERLF the present
at the wafer surface. |In sonme instances, full

ievsntempibe oretlisid ineludwsantopenton d0icidr ariYibgmian plectroless plating solution
t& la%&féroéuﬂﬁg‘e. %Qtele@tgoless plating solution is maintained at a temperature at which a

r sur {5 Then, the operations

plating reaction does not readily occur. In one embodiment, applying the electroless plating
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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 anarizati on of the wafer surface is achieved. For

exanpl e, in one enbodi nent, é&posure of the wafer

surface to the radiant energy in operation 1305 is

selotiset thihenfen syréwe isper fornahigesbmatgirgnthwiniakir in & hah of the electroless

l.ect 1ol ess. sol uti,on adjacent to th er surface

T s e
ane plo& mdts tor £16p \peiohlod thel ideixasthdel DIV 0B dn@r hB@ber serves to
top portion 25 of the wafer surface. Renoval of the

CEPARROTHRIND T cciP|eanRlating sutindpierngpwsetyseat tha glanar member and the
wrBdr W, AQditibh0l AYEImdnPSr f?@fp%alsr%él@é}%ervg—bﬁ) d b b portion of the
el ectrol ess plating solution serves to quenc he

clogireless Haimgasoutian dvithép reseiseth arcemefl thntveafprsesfeset Annopgration 1405 is

S et SUSLT5 e Bl G G B vt e
Thk lradigmt ahegp is bagablgfandrtawmghatdmpefatiad of ey waket bathcé @ a state at
lying a 30 planarizing |ayer on a surface of a )
hherieteCaiBes BUREE Lt H Birahenbsbarstaht clsFipe plating solution and
R ®8@Ndurfabd) MY batiohn@o el DAL Ich G e rak Igcfﬁgﬁtaetniex%? is controlled

1401 for applying an el ectrol ess plating solution 0

@ cieethe siafipalc energihéo ebleetivebl bess glnmtarialy psesenit atothe wafer surface.

i ' t . t t which a Latin
TR B0 8L SRS B £, 8 BB g of ot
pigpipg yolnigort inerglsetbatebasibe plagdrintegnbail andst Wwafed Burte bRellowed to be
waf er sur{ace IS, erﬁfrne subpergi ng the wafer. in o
CHTYIE T plaRE st Dicmahod sy meljdeni hegion el for discontinuing
applicaash af S kdEnt dBScRRo ARE Fnakdr QA0 FofION inBOME MBedtion 1411, an
pl anar menber over and proxinmate to a top portion of
oppatiqafd P iskarfosred toyame ianlanst memberpivan dromtbertrgrportion of the wafer
j rol es [atin

Sk UPEL BR800 £ 85T BAAELNL s e
fgsinalfeetrolsss iplaging .soldddi ta be altloyucethemveen theoplatidieéndphtrnand the wafer

nb serves.to entrap a portio f the electroless
<R s BT bR hfER oF afgistonc 149 et ek opwamg 40 through 1413
afliieh @R inANcyQRE Frdhhe? Rudat the wabdr S0t APp8&hel Qplanar condition. In
appl yi ng radi ant energy through the planar menber and
ong criadishled reisiana cencentrdiion magkerinin the Segyeleeradesp abiitiog solution is
: [ j e fe t I face to a.
e LA oS RaRs REM SO or DGR yofile' 87 KBoubiea by the
clentrelefsapletinge soletim bétweal dot wafee ssripleadridnthe Shnak i radman dositioned
%Qith m&fer sur%ace. In an operation 1407, a
PIAVBME KGR " ERGE™SF the radiant energy is controlled
to causk thREnVeadb@Mhs BRAr@Ycribed $€ k@b iof 8bverd) @aTbo@iments, it will be
material present at the wafer surface. Furthernore,
apwegﬁ%ﬁ)é?ﬁlpﬁeofrkﬂieéog theyastgunon reasling the piseeding speeifipations gl studying
e b e a GRSl AR e Alad B B EREents thereor. 1
inlthaeded intended thasnthenmdsehn ipleatiom gnotelastallonsh dlkeeations, additions,
nmet hod al so i ncl udes gperation 1411 for : .
iR i e AR B i i i otme gy
the wafer surface. Follow ng the operation 1411, an
Ig&gr_atipn 1413 is perfornmed to nove the planar nenber

s 4l8igiefi%ie 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 enbddi ment, a reactant
concentration present in the fresh electroless plating
solution is increased durppg.gach cycle to conpensate
for a reduced volunme to be occupi ed by the
el ectr ol e4s appazatinigr depositingmploedrivingrastehevanafverfer saonfpaisiag:
and the planar nmenber positioned proximte to the
waf ep tagl defred by 25 owiin|agd ahersldsingevalli tha tdnkdelngennfigured to contain
tﬁrgs'of several enbodinents, it will be
Aat " Those skilled in the art upon readi ng
the preceding_ specifications,and st i n t he .
i sk RGEF Syt SO N SR B R i maeare being
cpEfigitddab seppsrianchf@Gh VidheRded poliase@fthinlthe clétroldBepI8fi Slution to
intended that the present invention includes all suc
bgrcendpingd Wiy thedanks i ons, pernutations, and equival ents
as fall within the true spirit and scope of the
i nvehPlaad. maubeprisposed akqvaiandenbitentiatly palle|tyvehe viaferAppport

r . - I 4OV
oGRPRE AR kit (RSP Slrhb S eyl RRAIch ) A BITE UEle g e
seprokted bnthe waldr suipoe stractiresechnbateionglagu nechbecseev@n hdanupper

an. el ectrol ess_plating,sol.ution: 5 fer support . .
Bt SR st P AP EH & e Rl s plgtine reactions
agdructure being configured to support a wafer at a
subnerged position within the el ectrol ess plating

sol Uk kfitant Bner@Es00RBURDORE atve M HIAMAL mbABY: an@ aBVRNRY wafer support
menber di sposed above and substantjally parallel to
straduigethe FABHYPEFLY sodice bringipréentadtie distea rrgfanhensb@yrthrough the planar

P SOk _ hrough
Ao R PG g e B R, BE BASER bRt P " °

that the planar nmenber serves as an upper confinenent
boundary for nmaterial deposited on the wafer through

el ectrol e I ng_react.ions, and .a radiant ener . .
Sour 2o i Sp8BBLT8: ASERkNTT Bna P Bl S Vg8 e m i
Iwaik tanstup@obdr beiap corapase@of 4 hatefiddhmible FHAAGYittEQUHidight energy
bei oriented to direct radiant energy through the

© “é‘irﬁ]‘%Fom e radiaps ERergy,3pucs tqvkasd %&f@feftsapn%t SEUPPEBr t ed by

t he wafer support structure. 2. An apparatus for

depositing a planarizing | ayer over a wafer as recited
inclaim 1, the planar nmenber being conposed of a )
mat ePi al QBPAITEUIOT d5Pepiting ¢ Pliamyzmgmn PVesgayadgy as recited in claim

22 0httRdhd S190% bR eAT G e d SRR Y oF QI GEs bR thd Rfymer.

waf er support structure.

2f SRECA DS D1l
apprecrated ¢

4. An apparatus for depositing a planarizing layer over a wafer as recited in claim
1, wherein the radiant energy source is configured to generate radiant energy having a
wavelength range that is capable of selectively heating a material present at a surface of the

wafer upon which the radiant energy will be incident.
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20 3. An apparatus for depositing a planarizing |ayer

over a wafer as recited in claim 2, wherein the

pl anar nenber is forned from one of quartz, sapphire,

and polynmer. 4. An apparatus for depositing a

pl anarizing |ayer over a wafer as recited in claim 25

1, wherein the radiant energy3%ource is configured to
generate radi ant energy having a wavel ength range

t hat 5i s cApameetaf fosddpesitingeplndrzaigilmgr avairatwerfdrak recited in claim
present, at .a surface of. th fer upon which the

P WBEA ARGl PO T reTisar (O Py gubganiiplly i dprgyamount of
theOtdidi@RASEY bitg aduiFhdd b8 tHeZv R uﬁ&yﬁ'hicﬁ‘ﬂférra(ﬂalw%fl@r@y @41 be incident.
recited in claim1, wherein the radi ant energy source

is configured to apply a substantially uniform anmount

of the radiant energy over a surface of the wafer

upongwhi CAn bhRurdi@doRrBpoSNEE SYlaMirlzingdByel B¥dr d&er as RecBed in claim
An apparatus for depositing a planarizing |ayer over a
lwhereingle planar membetis bogillnfletiblegng dasally tigid. pl anar

menber is broadly flexible and locally rigid. 7. An
apparatus for depositing a planarizing |ayer over a

wafer as recited in claim 1, further conprising: 10 a
backi’ng nanbeparaisioodepdsitigad pletariirgdejes bde aofafdrherecited in claim
lph%ﬂgﬁwgpﬁggn, t he backside of the planar nenber

facing aﬁby from the waf er support structure, the

backi menber, bein conf red to.control a )

ol an&PTEFe 2 sPaied PERet B BrekSige She Riapmhaher g backside of
tieteast eM@erdfa@lh@iadyl Fd thelva@rsupoet stractrf @k baskifBathRy being
in.claim 15 1, further conprising: an inlet for

coRfigyIaf th Gontipd a glaaprity of e plappranemlersol ution to the

tank; and an outlet for renoving the el ectrol ess

plating solution fromthe tank. 9. An apparatus for
depositing a planarizing | ayer over a wafer as recited

i n cBai m Ap@pparatigfor epositagpplasirizing layehewr aeveddran geited in claim
C .Jqal ntaining a tenperature of the
1éﬁ@%§%§P@£§Mg1ating solution to be contained within

t he Q ara for. depositi a

pl an%?ﬁllgfft r%r Slu%@glp g (@1\[/% & Eecg&s\%/sésfpgartm%ssghr‘ é IHOE% Prcerdim 25

1, wherejin.the pl.anar er | s capabl e. of being
posi??%%g%ﬁﬁf?ﬁ'?P4%?8g8ﬁ$%?8k§?%?gﬁgpﬁgm?@ﬁ%‘ urf ace

of the wafer to be supported by the wafer support

structure. 11. An apparatus for depositing a

planarizing | ayer over a wafer, conprising: 34 a tank .
def i ﬁed bﬁg 4p *F'Esofr%{ FPISIHRAS & AR EINSJNREPYCT apvpderiag Fgited in claim
IbgirtRer ©aiptikigby ed to contain an el ectrol ess plating

sol ution;

a heat exchanger capable of maintaining a temperature of the electroless plating

solution to be contained within the tank.

10.  An apparatus for depositing a planarizing layer over a wafer as recited in claim
1, wherein the planar member is capable of being positioned within three micrometers of a top

surface of the wafer to be supported by the wafer support structure.

11.  An apparatus for depositing a planarizing layer over a wafer, comprising:
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a wafer support structure disposed wthin the tank,

the wafer support structure being configured to

support a wafer at a subnmerged position within the

el ectroless plating solution to 5 be contained within

the tank; a planar nenber di sposed above and

substantially parallel to t he3daf er support

structure, the planar nmenber capabl e of being

posi ttankddiippddyiarmttemtaod tienclaingrwallothb éank bajmpeoit fgirddyto contain

th fer su rt structure such that the planar
aﬁﬁ%ﬁ%@“@@k@EQBQg“gh upper confinement boundary for

ot PGS SRBOT IFGs it " P A g op dgheur beng

coifigoesiad saipore wate aph aibatersaHoS oW HhiA RV Qe ddR s ¥ Rh®g solution to
ort  structure, the radiant energy source being

support st
be LouheViyn ficrtas radi ant energy through the planar
menber such that a substantially uniform amount of
r adi antangriegeser dispessd Rhavd andsulsteninlly pafabieldgo thsfwaf¢resupport

rt .structure.
S, B pRf SRR L P b S Ehe SHBRE S YR G
seppertedibyit evafea suppedistrectutie such thativhe didnar fngmblegerves as an upper

e A —
aa@pl i cation of the radiant energy to the top surface
of the wafer. 20 13. An apparatus for depositing a
Pl angkddZinPehek@YsBlrc@ URPoRd e fihe FIRAIAPRbRbAGmd @bdv@MKe wafer support
defined by a bottom and an enclosing wall, the tank
sEeGtig, thoridiagtienserytseured being erienged te Hisect radiansenepgyahiongh the planar
Wolap - - di >d_wi.t hi n
TR R o AR SRARREE SHOME LRGB! JERRT itk op sufuce
of tefwadartebe suppsitgidyrtbe wafaafupporattratuseibmer ged positi on
within the electroless plating solution to be
contai ned within the tank; a planar nenber disposed
above and proximate to the wafer to be supported by
t he 1Daf eAnapygipaid foslidpasiting £plahkiizidehafer bite aRla®RHAE recited in claim
Eggber serves as an upper confinenment boundary for
I altBhs£PMAE}BEi t ed on the wafer through el ectrol ess
plating reactions;, 35 _a backing nenber disposed
agai FréfanbensayResieriing surfages qiiparedrwithimihe tankite gaciisatk ypidam
L e <Yoaa) [ f e waf er
R TR R S S e
configured to control a planarity of the planar
menber; and a radi ant energy source di sposed to direct
radi ant eRer . ; er and .5 to the
wa f e?é‘ t o %g a%yarétm @gg&%&}ﬂﬁ%g L@g% {er{éq cr OV%I‘ aswarfed t%oar}pél.smg.

uppor e ér “suppor
a tank defined by a bottom and an enclosing wall, the tank being configured to contain

an electroless plating solution;

a wafer support structure disposed within the tank, the wafer support structure being
configured to support a wafer at a submerged position within the electroless plating solution to

be contained within the tank;

a planar member disposed above and proximate to the wafer to be supported by the
wafer support structure such that the planar member serves as an upper confinement boundary

for material deposited on the wafer through electroless plating reactions;
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14. An apparatus for depositing a planarizing |ayer

over a wafer as recited in claim 13, wherein the

backi ng menber is defined to apply a differentia

pressure distribution through the planar nenber to a

pl anarizing surface of the planar nenber, the

pl anari zing surface of the 18 planar menber facing

toward the wafer support structure. 15. An apparatus

for dépddigmegbea dpbewdniainsng bhdkyide obiie pladarwadnger,ale backside of

recited in claim 14 erei_n the backing er .
isEen Tt SoF i ook Lot AreupTet CORAR N Cpahgs Hgnber beng
cORfiduRdl to COMF] aplaharit)lof RPlhNHehht; Mdf f erenti al

pressure distribution through the planar nmenber. 15

16.  ARadddPakedd)dufc@ disPERA® ditddPradiaht 6%@1%?; h#bf théy&har member and
over a wafer as recited in claim 14, erein the

t B RTaRY torbhreportaddly e watar swapdrestrusfurd.| ui d fill ed
chanbers for applying the differential pressure
di stribution through the planar nenber.

14.  An apparatus for depositing a planarizing layer over a wafer as recited in claim
13, wherein the backing member is defined to apply a differential pressure distribution through
the planar member to a planarizing surface of the planar member, the planarizing surface of the

planar member facing toward the wafer support structure.

15.  An apparatus for depositing a planarizing layer over a wafer as recited in claim
14, wherein the backing member includes a distribution of materials having varying spring

constants for applying the differential pressure distribution through the planar member.

16.  An apparatus for depositing a planarizing layer over a wafer as recited in claim
14, wherein the backing member includes a number of fluid filled chambers for applying the

differential pressure distribution through the planar member.



