1 ELECTROLESS PLATI NG METHOD AND APPARATUS by | nventors: WIIliam Thie, John
M Boyd, Yezdi Dordi, and Fritz C. Redeker 5 BACKGROUND [0001] Electroless
plating réquires stringent control of the reaction chamber environnent and
the plating solution. Current electroless plating systens either dispense
electrolyte on a spinning wafer or inmrerse the wafer in a bath of the
electrolyte fluid. Wth these systens, 10 control of the electrolyte over
time is difficult Wth a spinning wafer, a fair amunt of fluid is lost as
the wafer spins. Wth the bath system the entire bath nmust be dunped and
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conpared to the anount actually used for the electroless plating. This
results in significant waste, not to nmention the control issues centered
around the 15chem cal bath system In addition, the attention required for
the control of the plating sol uti on badevertges:need to dunp and repl ace the
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plating tenperature. This elevated tenperature | eads to the degradation of
certain additives, e.g., reducing igents e&BeC|aIIy W th respect to
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[0001] Electroless plating requires stringent control of the reaction chamber environment and
the plating solution. Current electroless plating systems either dispense electrolyte on a
spinning wafer or immerse the wafer in a bath of the electrolyte fluid. With these systems,

10  control of the electrolyte over time is difficult. With a spinning wafer, a fair amount of fluid is
lost as the wafer spins. With the bath system, the entire bath must be dumped and replaced
periodically. Thus, in either of these cases relatively large volumes of the electrolyte solution
are consumed for the processing as compared to the amount actually used for the electroless
plating. This results in significant waste, not to mention the control issues centered around the

15  chemical bath system. In addition, the attention required for the control of the plating solution
and the need to dump and replace the chemical bath cuts into the throughput.
[0002] Another drawback with the current systems is that the plating bath must be maintained
at an elevated plating temperature. This elevated temperature leads to the degradation of
certain additives, e.g., reducing agents, especially with respect to electroless plating techniques

20  that deposit cobalt layers.

10003] In view of the forgoing, there is a need for an electroless plating method and system that
can achieve a high throughput with minimal waste.
SUMMARY
[0004] Broadly speaking, the present invention fills these needs by providing a method and
25  apparatus for electroless plating of a substrate using a minimal volume of plating solution and
without impacting throughput. It should be appreciated that the present invention can be
implemented in numerous ways, including as an apparatus, a method and a system. Several
inventive embodiments of the present invention are described below.
{0005] In one embodiment, an electroless plating system is provided. The system includes a
30  first vacuum chuck supporting a first wafer and a second vacuum chuck supporting a second

wafer such that a top surface of the second wafer is opposing a top surface of the first wafer.
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reaction. The systém further includes a
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brought proximate to the top surface of the first wafer through a drive mechanism coupled to
one of the first or the second vacuum chuck so that the plating solution contacts both top

15  surfaces of the wafers.
{0007] In still another embodiment, a method for electroless plating on a semiconductor
substrate is provided. The method initiates with loading first and second semiconductor
substrates onto corresponding first and second support structures. The method includes
orienting first and second support structures so that corresponding exposed semiconductor

20  substrate surfaces are opposing each other and applying a plating solution to an exposed surface
of the first semiconductor substrate. The method also includes bringing an exposed surface of
the second semiconductor substrate into contact with the plating solution on the exposed
surface of the first semiconductor substrate and initiating a plating reaction between the plating
solution and both exposed surfaces. The exposed surfaces are then moved away from cach

25  other.
[0008] Other aspects of the invention will become apparent from the following detailed
description, taken in conjunction with the accompanying drawings, illustrating by way of
example the principles of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

30 [0009] The present invention will be readily understood by the following detailed description in
conjunction with the accompanying drawings, and like reference numerals designate like

structural elements.



fluid delivery systemconfigured to deliver a plating solution to the top
surface of the first wafer. In response to delivery of the plating
solution, the top surface of the second wafer is brought proximate to the
top surface of the first wafer through a drive nechani smcoupled to one of
the first or the second vacuum chuck so that the plating solution contacts
both top 15surfaces of the wafers. [000¥] In still another enbodi nent, a
nmet hod for electroless plating on a sem conductor substrate is provided.
The nethod initiates with loading first and second sem conductor substrates
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15 be practiced without some or all of these specific details. In other instances, well known
process operations have not been described in detail in order not to unnecessarily obscure the
present invention.
[0015] Electroless plating of cobalt on substrates requires precise control of both the reaction
chamber environment and the electrolyte chemistry or solution. Current electroless plating
20  systems utilize a recirculating chemistry bath that either dispenses electrolyte on a spinning
wafer, or allows a wafer to be immersed in the bath itself. In either case, control of the
electrolyte temperature over time is difficult. Current techniques utilize systems which tend to
not use all of the available reactants in the solution prior to disposal, and hence waste the
electrolyte chemistry. Thus, the costs involved increase because of the costliness of the
25  electrolyte chemistry. In addition, the plating process requires the plating temperature to be
maintained at an elevated temperature for the reaction to take place, which also leads to a
degradation of key additives within the electrolyte solution, such as the reducing agent used in
the cobalt electroless plating chemistry.
[0016] The embodiments described herein enable a minimal volume use of electrolyte per
30  wafer, point of use mixing of key components of the electrolyte chemistry, low temperature
storage and delivery of the plating chemical components, and increased throughput. As will be
described in more detail below, the wafers are loaded on corresponding heated vacuum chucks,

in a manner such that the surfaces of the wafer to have the plating solution applied are facing



S with one enbodi ment of the invention. [0012] Figure 3 is a graph
illustrating the electroless plating process in terms of tenperature and
time in accordance with one enbodinent of the invention. [0013] Figure 4
is a flowchart diagramillustrating the nethod operations for perfornming a
pl ating technique to increase throughput in accordance with one enbodi nent
of the invention. 10DETAI LED DESCRI PTIO4 [0014] An invention is described
for a high throughput electroless plating system It should be appreciated
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100 includes heated chuck 102 on top of which wafer or substrate 106 rests. O-rings 104 are
used to seal the bottom area of chamber 100 from any electrolyte fluids falling off of the wafer

20 106 surface. Additionally, the volume of fluid dispensed can be chosen to be only slightly
more than the volume subtended by the wafer diameter and gap formed, to minimize overflow.
Fluid recirculation loop 110 will recirculate an electrolyte fluid without the reducing agent. In
one embodiment, fluid recirculation loop 110 is maintained at an elevated temperature. This
elevated temperature may be above about 45 degrees C in another exemplary embodiment and

25  between about 50 degrees C and about 60 degrees C in one exemplary embodiment. Fluid
recirculation loop 110 feeds into delivery line 112, which ultimately delivers the fluid to a top
surface of wafer 106. Reducing agent 108 is added into delivery line 112 at a point of use
downstream from fluid recirculation loop 110. It should be appreciated that as reducing agent
108 is a major cause of the instability of the electrolyte solution, adding the reducing agent at a

30 point of use will help stabilize the process. In addition, as the amount of reducing agent to be
added to the electrolyte solution through delivery line 112, is relatively small, the dilution will
not affect any temperature of the fluid if the fluid recirculation loop is held at an elevated

temperature. The electrolyte fluid, including reducing agent 108, is delivered to a top surface



4 each other. That is, one wafer exposed surface is facing down over

anot her waf er exposed surface facing up. Fluid is then di spensed on the
face-up wafer prior to the wafer reaching the plating tenperature. That is,
the wafer is heated to a tenperature bel ow a tenperature inducing a plating
reaction. In the case of a cobalt electroless plating solution, this
tenperature is bel ow 5about 45 degrees L. It should be appreciated that the
fluid dispensed is the electrolyte chemstry for the el ectrol ess plating.
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di lution wdg and provide the vertical and the horizontal translation. In one embodiment, each vacuum
chuck may be coupled to a support arm and both vacuum chucks are moveable. Alternatively,
one of the vacuum chucks may be moveable.

25 [0019] In addition, vacuum chuck A 120 and vacuum chuck B 122 are capable of applying heat
to the corresponding wafers supported by the vacuum chucks. One skilled in the art will
appreciate that heat may be applied to the wafer through known available techniques, e.g.,
resistance heating, or other known techniques. Figure 2B illustrates an electrolyte fluid being
applied to a top surface of wafer B 126 which is supported on vacuum chuck B 122. As

30  mentioned above, the temperature of wafer B 126 is heated to a point that is below the
temperature inducing the reaction to cause the electroless plating. Thus, the electroless plating
will not take place upon the disposition of the electrolyte fluid on the top surface of wafer B

126. In addition, electrolyte 128 is maintained at room temperature as a small volume is only



not affect any tenperature of the fluid if the fluid recirculation loop is
hel d at an el evated tenperature. The electrolyte fluid, including reducing
agent 108, is delivered to a top surface 5 of wafer 106 and the
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volume is }P \Dv!clsy helfi5 at a temperature above the reaction temperature when brought into contact with the
25  plating solution in accordance with one embodiment of the invention. The plating solution is
then heated through both vacuum chuck A 120 and vacuum chuck B 122, through
corresponding wafers in order to uniformly plate the corresponding wafers. Figure 2D
illustrates the separation of corresponding vacuum chucks 120 and 122. Here again, one skilled
in the art will appreciate that known mechanical structures and techniques may achieve this
30  separation. After the reaction has completed, vacuum chuck A 120 and vacuum chuck B 122
are separated and wafer A 124 has a film 134 defined thereon. Similarly, wafer B 126 has a

film 136 disposed thereon. Upon separation of the corresponding wafers, the surfaces that have



necessary to be applied to the top surface of wafer B 126. As illustrated,
reduci ng agent 130 is added at a point of use into the delivery line
providing the electrolyte solution to the top surface of wafer B 126. O
course, the reducing agent 130 may be incorporated into the reservoir

hol ding electrolyte 128. In this enbodi nent, the tenperature may be further
reduced to 5safeguard agai nst degradatidn of the electrolyte. It should be
appreciated that since a relatively small anount of electrolyte is needed
for the enbodi ments described herein, the tenperature of the electrolyte
fluid hastha fiegmagbbitissed.mpgeenched. thieusheyfine spray peduaped fo ffagsr bath pone

pr e- heat ed. 02 Lgure. 2CH | hddsGedRll very
structuremﬁw%gTlgLfgﬁef?ﬁa%bpksg%%%%?%ﬁﬁgﬁBiﬁ?gggg?ﬁﬁg&gﬁgﬁg%#Hgap bet ween
t he corr epeendFipge Sus § gopsilloftranag gre eecirgldssapiating Pragagsan tegng ofgemperature

Al ternatively, vacuum chuck B and vac ; . - rds each
ot her. Asa’%Jr}é“%’é‘ﬁc'ﬁ)éfl%%W“ﬁig @ nlfdémn%fll{\gva%g :I}H%Kﬁlds% ;}%ﬁﬂ%grhﬁd gg%{lﬁu%?’r,\%ac es,
i.e., §hetkem iidagevhth ivek ep Wafddid ladet] ¢rhiea toespandingoecuin datler ABIMO6,

are in contact with the plating sol.ution. 1 Q i ing

sol ution TRawER lémdffdrfﬁl? Coﬁ’g?}’%gmg ggcémf“h%iﬁd(lgéer%i“é r%rg;%éé%% ftﬁllngi\ajé&
enbodi menty; Qfne tBEihE: BIKERItO BolutidhUs diserkséd oh topof the up susfadeaf waattr BetAween the 15
correspondi ng surfaces of wafer A 124 and _vvafFr. B 126. The a@%?ﬁs of liquid
utilized ilbsEgedattimest nwafes Ajes f%clgjéﬁh%%tﬁ?ay B AR Fr £EPE™on a 200
mllimet e'&e%@efs@' foPh cébatt pRutifik bidcbsds [ IRwv@NwareBB@s W6t lybti afthic @lating tedperamre.

accor dance th one enbodi ment of the invention. These anmpunts ||
typi cabl y AptioeiTdewafer Alinhropght dawn tofgHn S15dngHiyery lﬁélﬂﬁ‘e%mﬂﬁr%agﬁ W&‘éﬂ&%&“ﬁ%ndi ng

wafer sur f.3e&Sond i s CHBRULRE Mafei B R @AGGRNRYe REctRAlimpduicbigs That
is, the f Ui may Dbe consuned 20during the entire reaction period so that

no el ect r apyroaehinguhad tampewase entl thioygl thespuplive @6 Waten B apf pvetes Adhous U6f cobal t
is deposited. on the surf i Nl yeR ; L@Raof the
‘Ehﬁ reaaté(%ll tg’?‘ﬁ Oﬁtﬁf%g)s/ é&?ev.@&’ %Cﬁ%l@ﬁ e Hing RORitaRARE Bk T8 a

reaction, TES PRe I's waste to be discarded. It should be
appr eci at e dohaspoading eeptmtperhataeqildfatbbatd arhabope Beiphing HMperaghe-aRerewaf er

B was bel ow the reaction nper at ur e ak t enperat ure
above Bhe 1 WS??CP%}T??@PP;‘?%?PI’ glemeeﬁs ol \éﬁ{] {tedlafrol 0 g%lﬁ@trgc& I\llé'ith the 25

p: a{i ng S(Pdl’(u{zj Biduiert i?ﬁﬁewﬂ:am e?gdatﬁhllmﬁtimgr{mﬁmedmdtopcrﬁtiqméori mvfegmng)g. The
plating solution is en heate rou oth vacu yacuum
chuck B 12atng [eehrighe 0 7R (’}gé‘@“ %&5?@%% Wti% élg %ﬁ%ﬁﬁ@? %%ym%ﬁactmé t he
COr I €S POoNeinP ghey¥ak Siiated Wit peration 300 Uatre dire and Reombpdemaredoadefl ogtor r espondi ng

vacuum chucks 120 and 122. Here_again, one skilled jn the art, wl|
appr eci at €OReFRENAMOWAPHERHSHTEa D %‘fer‘?ﬁ'&"a’r"éeén’glﬁosui’%oéhﬁuﬁtﬁéeg \é\%%hi eve this

30 sepgra '{,(Hﬁm ALB as RSt & Mvb OMh RS 6@ MR Blo8ek to WA HibM 30D whikreAhd B8t and
vacuu?nllz%chtl}rlczzt B 122 eflrse&g%par ated and wafer A 124 has a film 134 defi ngd

t her eon. Shndrdcand yaferafeoriepted 3¢ thapeorrespqnring £AR0seY WAL B AL YR OSIh T
separationgof e GRILASRANG R sM8hRERd ol dd@nSHér A& Thhdkals ii@uied ih

Figures 2A-D. In one embodiment, the vacuum chucks may have a slight convex curvature on
the surface which the wafer sits. This convex curvature is imparted to the wafer to improve

25  distribution of the electrolyte over the wafer surface and minimize bubble formation. The
method then advances to operation 304 where a solution is applied to an exposed surface ofa
first wafer, while the temperature of the first wafer is below a temperature inducing a plating
reaction between the solution and the exposed surface. In one embodiment, the solution is an
electrolyte solution for an electroless plating reaction that occurs at an elevated temperature,

30 e.g., acobalt plating solution. In another embodiment, the solution may be applied where a
reducing agent is added at a point of use in order to enhance the stability of the process. The
method then proceeds to operation 306 where the exposed surface of the second wafer is moved

to contact the solution disposed on the exposed surface of the first wafer. It should be



the filnms may be rinsed, or quenched, through a fine spray or dunped into a
wat er bath in one enbodi nent of the invention. The wafers may then be noved

for further processing as desired. [0021] Figure 3 is a graph illustrating
the el ectroless plating process in terns of tenperature and tine in
accordance wth one enbodi nent of the invention. As illustrated in Figure

3, at 5tinme T1 wafer A which is the t®p wafer is | oaded onto a
correspondi ng vacuum chuck. At tinme T2 wafer B is |oaded onto its
correspondi ng vacuum chuck. Here, wafer Bis the bottomwafer. At time T3,
the el ect appraptatedshatas thisis Lakingiphiserropigmparapenysiythe waler gfs betnerhsated Bougls er B,
As illustgat ¥ ' AnDBSbSBAGREH. lhPef-RAESS B0R vAkirRgat

t enper at utrl}gf:g%sg%dmﬁﬁ%%féﬁrmeérslp%ﬁ?or a ’(:o%alhﬁ)e;)ll ating _&Bocess

however , aedleted térspanastreye telative thibe prinperatige pEMp Bettamy pafer axpisqusserl pishT4,

wafer A is brought down tg formth [ b0 ih 0930 BeiEen the
t wo corre’?ﬁ%rﬂg?%&”{x&f \(,a@nsc?ﬁﬁetgm eé%%lﬁﬁ%?@rﬂgéblﬁgéﬁ]ﬁ%@g%&_trefaghed t he
reaction thempewaferyie vt aitlsesholirpdaioigitengperdtare, the phoetradgss platinndilt bpgugh t he

coupling of wafer B a fer. A through th Ni. b § I i
t enper at ur &S E'OQBWP%% tﬁ%"’?@f"@r‘i’f’f%’ H’?ﬁépeﬁﬁlae ipﬁrd&l%ﬁiln}ﬁ' ?Ji% éctnge?%gttﬂ‘{hl me T5 as
t he corr epeRdb BE:ritRIMIIA0 alhfeale d2avel vexfer ib iMovet adhydruh die dirabafee. t he pl ating

tenperature. Once 15the _plati reactjlon c | etes, .th fer r

Separ at edATEPATE Feth Y aas Prgmorebisam e ihes ording © otRyeF afaePed gy r am

i 11 ustrat ;g Rindhich QREKATh OftFatioars 1R ffstarigecongvalidrnge tasddnorgue t o

i ncrease throue%hput i n accordance wi th one enbodi men]gt&of the i nvention. The

met hodo i niitcngheddn piderioapRe SNy Feimng Huidor ponapinghy e iys fer™s are

| oaded onL0uGAL FEFRARE] {30essHp AL fnap taklabl @SwnslrEanN&s @ERRALIEve, thde
support structures are heated 20 vacuum chucks as depi cted ahove. The

met hod t hamounsebeleqtrolyipealutionsiapcsied oihide surfase of the siafes Ay be sdhbimitiieer s are
oriented | f Bivertioh harateRE& UGS &g each

ot her. Hefﬂeb?éi;%%ho\%g%%?&%ﬁﬂgﬁ(&ﬁ%@@‘g@ﬁ?ﬁr&%@t ed?over anofhef CWa1c er chuck as

i |1 ust r at heteinnit Bhoglst tesinderstDod, by tmse oberdinaiyrskill, that the present inyeinndRay béay have

a slight copvex .curvature on ¢ . J: Le S IS convex
cur vagf’)r eelingo oA MRy "tf‘SI ?pﬁ(élﬁ\%vg renr§ H{l%gﬁqn%%@g@n%e\é@?ﬁ bu %Ogﬁogémt he

el ectrol yirgemite Théreforq tierpresantfeageplanahdrmtiodineatsiudiolbe chusidetadiaon. The

met hod th advances to _operatign.304 where a | ' ' to an
exposed sﬁP‘Fté‘i‘fgeé‘F‘?ﬁmfr?SPé‘ﬁvwgﬁfe PR P Rt P grgr%%ar r&lttg{l goﬁlelé g?tﬁﬁ% éé‘ﬁ‘?erd st wafer
i s bel oW gheteRhIBOf BipBeEmbdifeandpratipddavitiiig thesante of thelappandedcltine. sol uti on and
t he exposed surface. In one enbodi ment, the solution is an electrolyte
solution for an electroless plating reaction that occurs at an el evated
tenperature, 30 e.g., a cobalt plating solution. In another enbodi nent, the
sol utizon may be applied where a reducing agent is added at a point of use
in order to enhance the stability of the process. The nethod then proceeds
to operation 306 where the exposed surface of the second wafer is noved to
contact the solution disposed on the exposed surface of the first wafer. It
should be 8 appreciated that as this is taking place, contenporaneously
the wafers are being heated through the correspondi ng vacuum chucks. In one
enbodi ment, the tenperature of the top wafer is at an el evated tenperature
as relative to the tenperature of the bottom wafer as discussed with regard
to Figure 3. Once the tenperature of the plating solution disposed in the
gap between




-5 the two wafers is above a threshold plating tenperature, the electroless
~plating will begin. Thus, in operation 308 the reaction occurs for a
specified period of tine. The nethod ghen noves to operation 310 where the
second wafer is noved away fromthe first wafer. Alternatively, both wafers
may be renoved from each other, according to drives attached to the
correspondi ng vacuum chucks. |In opeighipgn 312, the first and second wafers
are rinsed, or 10 quenched in order o renove any remaining fluid or

cont am.nat es,. Th fers are then available for further processing that may
t ake pllace M@%@%ﬁp{a@gﬁ\‘ﬁ%{?ﬁﬁg@ abl{c%ii/le, the anount of electrolyte

sol uti girstapesirh eBudksupprtiap bifitavater;t he wafer may be self-limting. [0023]
Al t hough a few enbodi nents of the present invention h veﬂg en described in
det ai | aseeasidyacpum shienk] ypperting @ speond svptenspch sk a togr s %S%%’P wafgry ot
the present . ' et ped in many ot her specific forns
Wthougsgtgjﬁglpg?éﬁgﬁ%'rggan%gt%ﬁg&spl rliﬁéggﬂgcope of the invention. Therefore, the
pr esenty fRidaglivesy systbne ohrdipuneint slelver atathrg wbrinde thedop suifidews thedfitstye and
not restrictive, and the invention. s not to be |Jimted.to e details
provi d&gfRmwheieH mﬂﬁpoﬁﬁﬁﬁolﬁ?ﬁﬁ%i theplatng ﬁ??‘ﬁ’c?f‘i @@%WWCHO{’H“& S€®¥he of the
appendedl ¢gliahy Shdtd £ B toplsurABe 6 6 it Ahags sBltRitiINDp1aNSE St

conpri si ng:1 a f r%&o}\(/acauumtgﬁuogis supporting a fi rsst m&%;yﬁésecéoﬁd vacuum
chuck suoptacts bbthgop ssdamend waf er such that a top surface of the second wafer
IS opposing a top surface of the first wafer; and

2. The system of claim 1, wherein, the first and second vacuum chuck are configured to

heat the corresponding wafers.

3. The system of claim 1, wherein, the fluid delivery system recirculates a portion of the

plating solution at an ¢levated temperature.

4, The system of claim 3, wherein the fluid delivery system adds a remaining portion of
the plating solution downstream from the recirculation loop and the remaining portion is

maintained at a temperature below the elevated temperature.

5. The system of claim 1, wherein a temperature of the second wafer is heated above a
temperature inducing a plating reaction and a temperature of the first wafer is below the

temperature inducing the plating reaction,

6. The system of claim 1, wherein the plating solution is configured to deposit a cobalt
layer onto the top surfaces of the wafers, and wherein top surfaces of the first and the second

vacuum chucks have a convex curvature.

7. An electroless plating system for depositing a layer onto a substrate, comprising:

a first vacuum chuck supporting a first wafer;

a second vacuum chuck supporting a second wafer such that a top surface of the second wafer
is opposing a top surface of the first wafer, wherein the first and second vacuum chucks are
capable of heating corresponding wafers and the second vacuum chuck heats the second
wafer to a temperature above a temperature that induces a plating reaction; and

~ a fluid delivery system configured to deliver a plating solution to the top surface of the first



a fluid delivery systemconfigured to deliver a plating solution to the top
" surface of the first wafer, wherein in response to delivery of the plating
solution, the top surface of the secopd wafer is brought proximate to the
top surface of the first wafer so that the plating solution contacts both
top surfaces. 2. The systemof claim1l, wherein, the first and second
vacuu : h QY : : i he

yat o rC hetef OB B ek B e PR R LEDR M L POt stond ]

port i owaédr i¢ reughtatroximasatoubs op satfacerofdhefist wafar dipeglag driec medhanPhe syst em

f clai ,  Wherei.n t flyid deli {.ni ti f
oo sl PR 5, e St i Bk SRS P BheaRaRAR o ©
remai nhpM (B9 ShERRs bSthERAR:RI ned at a tenperature bel ow the el evated

tenperature. 5. The systemof claiml1l, wherein a tenperature of the second
waf er is heated above a tenperature inducing a plating reaction and a

tenpergture of the fi.rst fer is ] rap. ] |

pl ati ng' rea F8¥ﬁtem 8 f céﬁg"@@?rgm tgg%Ll%e?ﬁ@%?;S&%&eﬁ%&ﬁa@e&ﬁjﬁﬁlﬁg 0{s‘g’l%ut ion
is coniﬂa%g@@luﬁ@n ARP@Sirtaifns £RBDetatha Y€ theqtirfort Htht phtiagsdlates of the

waf ers, and wherein top surfaces of the first and the second vacuum chucks
have a convex curvature. 7. An electroless plating systemfor depositing a
| ayer gnto o LSINls a8 F b iSEwV : i first
wetor: On sedbiariah Rt uf ATRhLSLe i M REn RkHBER S m BRI IR

sur f ac ¢nedflatitpesobaivartd thegoetion of thp phsinggolatibo prieviofdetivernig thhelatingst  waf er,
wherein the first and_second vacuym chucks are capabl e of heating
corresﬁ@ﬁﬂ?%&’%ﬁf@r@r@ﬁﬁo the B MGHEr- vacuum chuck heats the second waf er to
a tenperature above a tenperature that induces a plating reaction; and a
fluid delivery systemconfigured to deliver a plating solution to the top
sur f aca0of f(Ihe sfstermtof clhim Bavhereinthe renaining podsqoefshe platig sdlyteenyingludese

pl ati n% solution, the top surface of the second wafer is brought proximte
to the trB‘ﬁ"cé‘lﬁr"’Fggﬁfe of the first wafer through a drive mechani smcoupled to
one of the first or the second vacuum chuck so that the plating sol ution
contacts both top surfaces of the wafers. 8. The systemof claim?7,

wher ei A1t he Thesysterdoff iclagmy/, whereimthe plating gplatien iscopdienicdho depostia cgbalt i ng
| ut | d @i nt ai f f] '
ol ut i dfver 080 T Bp3pH5ed of AFARHA retimbBRnROt BRulls il PaBh2lcaln. .

a remai ning portion of the plating solution to the portion of the plating

solution prior to delivering. the &I ating solution tq the top surface of the
first Wafer The system of claim 7, wherein the drive mechanism 1s configured to invert the

second vacuum chuck over the first vacuum chuck and lower the second vacuum chuck

towards the first vacuum chuck.

13. A method for electroless plating on a semiconductor substrate, comprising method
operations of:

loading first and second semiconductor substrates onto corresponding first and second
support structures;

orienting first and second support structures so that corresponding exposed semiconductor
substrate surfaces are opposing each other;

then applying a plating solution to an exposed surface of the first semiconductor substrate;
then bringing an exposed surface of the second semiconductor substrate into contact with the
plating solution on the exposed surface of the first semiconductor substrate by moving the
first semiconductor substrate and the second semiconductor substrate closer together;

then initiating an electroless plating reaction between the plating solution and both exposed



10. The systemof claim9, wherein the renaining portion of the plating
“solution includes a reducing agent. 11. The systemof claim?7, wherein the
plating solution is configured to depggit a cobalt |ayer onto the top
surfaces of the wafers at the tenperature that induces the plating
reaction. 12. The systemof claim?7, wherein the drive nechanismis

conf i guuefledsQo ipfiedd elbdh] &S sl VATt G suPBds; At first vacuum chuck
and | ower the second vacuum chuck towards the first vacuum chuck. 13. A

met hod therr mevieethotxmosedotuntarespvry Bomeaslcetheruct or substrate, conpri sing
met hod operations of: |oading first and second sem conductor substrates
onto corresponding first and second support structures; orienting first and

second BUPPOTHe raéthod bEilRin $3), Wikaéin eley hethpa dferagoresPAHBHAnS & Flatiap dolation
substrate surfaces are opposing each other; then applying a plating
sol ut i dA ap&xpePed Rydace @f i firsbremieondyetor pybsiratednslodisduct or substrate; then

bri ngi %a&%ﬁ%%ﬁﬁ%@d S QG 1 ﬁ:ts{‘?enﬁ@@ﬁﬁ@t& %s&g{é%%tté}fl%&g@% 1?5:2&? Iai nto

contact wth the atrng solution on e exposed surfac r st

sen corcdmperatursindating te elegtrolesy plgtingweadtiongirics ehppdyid g checoplaisnghsfutihe and t he
second sem conductor substrate closer together; then initiating an

el ectroless plating reaction between the plating solution and both exposed

11 surfrces 1 REAYA BEcISEES WoheRaa o AkihDE og&aﬁax &f&ﬁ@%@& é&rbﬁéaaces , and

t hen novi ng the exposed surfaces away from each ot her. 4. e nmet hod of
cl ai m Brfacthefitbé secohd seneichndhicopenbstiabmintf coantgst withghaplatiag selgticodnutheon to an

exposed surf.ace, of e.first. sem con tor. suhstrate includes, heating the
exposec?xgﬁ%efiﬁgga%efoétﬂ%ﬁﬁt F?’E’wg’é‘iﬂcﬁ%ﬁg%ageﬂ%]&ggsf rate to a tenperature bel ow
a t enpefeatityd MeicRPoseH BErfaR oFHIRCHAPs@SSoRtudior BEbsiraRGb i enPérhRte 4HdvaRP! yYi ng
the plating solution. 15. The nethod of claim 13, wherein the nethod

oper at itemperptuge indyeing an gleeiplossarating feaetiondfrior ebreging thesapvssd sufacest
substr i t . Wi e plat] lL.ut 1,0n on.the exposed surface of
R R o e

16.  The method of claim 13, wherein the method operation of initiating a plating reaction

between the plating solution and both exposed surfaces includes,

heating the plating solution to a temperature inducing an electroless plating reaction by

applying heat from the first and second support structures.

17.  The method of claim 13, wherein the method operation of bringing an exposed
surface of the second semiconductor substrate into contact with the plating solution on the
exposed surface of the first semiconductor substrate includes,

defining a gap of between about 50pm and about 1000um between the exposed

semiconductor substrate surfaces.

18.  The method of claim 13, further comprising:
rinsing the exposed surfaces; and

drying the rinsed surfaces.

19.  The method of claim 13, wherein the method operation of applying a plating solution
to an exposed surface of the first semiconductor substrate includes,
delivering an amount of plating solution between about 2 mL and about 5 mL, wherein the

plating solution is a cobalt based plating solution.



heati ng the exposed surface of the first sem conductor substrate to a

" tenperature above a tenperature inducing an electroless plating reaction
prior to bringing the exposed surfaceqf the second sem conductor substrate
into contact with the plating solution. 16. The nmethod of claim 13,
wherein the nmethod operation of initiating a plating reaction between the
pl ati ng sol ution and both exposed surfaces includes, heating the plating
solution to a tenperature inducing an el ectrol ess plating reaction by

appl yi 28. hedhe fratimd dfesldimr k¥, whorkins the omethadigpeoationsifapplyingghe platiig The net hod

f ciaim13, wherein th t hod ti f bringi d f f
Che' secBlioL At iRsed SFtds bOPE SR8 ShRdsRtbrabsie AREs o1 o g S0l uts on
on the aﬁ&i@@%&édﬁﬁg;@géﬁt PrtibM6f thie Ergéting%ﬂiuﬁeﬂ 8 tRhaiSinb %bﬁﬂin%ﬂﬂﬁ&ﬁlﬂﬁ@é,

defining a gap of between about nm and about 1000m between the exposed
seni coclugipnat spist ofise of thefpiating solutien, hereinghpmdusingegentportdm dndihdrer

o TnicHRrRPAR Ot R FARE 2 St PR nePACe Rl SRS g e

pl at i ngleeablebd platii@oroasticaxposed surface of the first sem conductor substrate
i ncl udes, delivering an anount of plating solution between about 2 niL and
about 5 nL, wherein the plating solution is a cobalt based plating
solution. 12 20.The nethod of claim 13, wherein the nmethod operation of
applying the plating solution to an exposed surface of the first

sem conduct or substrate includes, adding a reducing agent.portion of the
plating solution to a remaining portion of the plating solution at a point
of use of the plating solution, wherein the reducing agent portion and the
remai ning portion are maintained at a tenperature bel ow a tenperature

i nduci ng an el ectrol ess plating reaction.



