1 20/ 01/ 2005 METHOD AND APPARATUS FOR FORM NG A METALLI C FEATURE ON A
SUBSTRATE THIS INVENTION rel ates to a nethod and apparatus for formng a
netallic feature on a substrate, and in particular to a nethod and

apparatus for forming fine nmetallic features in close proxhiiop] one
anot her on a substrate. The formation of fine netallic featuresin close
proximty to one another is of great commercial interest in several

| ndust 1 eSETISOTNANID! XPPAR RTUS FORFCRIMING R METRER)IC FEORE ©f rou

and packaging industries. The formation of smaller, nore densely arranged

conponent SOBNAtSIEBSTRA® of a substrate allows the nmanufacture of PCB's
that are cheap and operate quickly (due to the proximty of the
conponents), and for flip chip applications the packaging industry

requires t curat atterning of sol der bunps onto PCB's for c¢onnection
to chips. fﬁl@%@fﬁﬁgﬁ@%ﬁmﬁm@d@m& adriapparatiisafor forming armaetaie
substrates.involve th se qf. phot.ol.i t hogra to,define a tern on the
substrate. feﬁﬁ\ﬂ%\%r% S ]?‘??rélye’ta@gl"mi cylar E{,%%&Eéﬁ@ngﬁ@%@g%gﬁ%m% t he
cxarl o ops TeRlip Red B 56 Shhee REKMSEF 1o rEARANGTN A BRARE 1o
control I ed formati on of three-dinensional features (i.e. those which are
rai sed above the surface of the substrate) is difficult using such
convent i onkhe femiedits offine metaliint feanabs i ukse ppoxinisetd bre appthec & obHn of
catalytic particles to the surface of a substrate by a soft stanp, the
particl es gépheompisreialiintereat imasaveral industries, most notably the printed circuit

board (PCB), flexible circuit and packaging industries. The formation of

smaller, more densely arranged components on the surface of a substrate allows

the manufacture of PCB’s that are cheap and operate quickly (due to the

proximity of the components), and for flip chip applications the packaging

industry requires the accurate patterning of solder bumps onto PCB’s for

connection to chips.

Many conventional methods of forming metallic features on substrates involve
the use of photolithography to define a pattern on the substrate. However, this
technique is cumbersome and expensive, and the size the of metallic features
that can be produced thereby on, for example, PCB’s is limited to around 30
pm and above. Moreover, the controlled formation of three-dimensional
features (i.e. those which are raised above the surface of the substrate) is

difficult using such conventional methods.

More recent techniques comprise the application of catalytic particles to the
surface of a substrate by a soft stamp, the particles being applied in a pattern
which corresponds to the metallic features that are to be created on the surface

of the substrate. During subsequent electroless plating of the substrate, metal



whi ch corresponds to the netallic features that are to be created on the
surface of the substrate. During subsequent electroless plating of the
substrate, nmetal 2 20/01/2005 will only adhere to the substrate where

catalytic particles have been depositesl. In this manner, Wb%@ ale
metallic surface features can be creat'ed. However, one drawback of this
process is that the depth of the netallic features is |imted by the

anount of gt Qihleta{lﬁ‘kreCﬁﬁtlﬁes%@ﬁQt%i Wﬁ@re%tﬁyﬁlé%ﬁfbl@sf hdve BedASdepRERed

containing catalytic particles before |ateral spreading of thé netal takes

pl ace. Thila thisaaahnerpsmaldscale mgrpkic surfice fémtileseanbeeréeiredi ty of surface
features that can be created using this technique and on the m ni nrum
di stance between any two features. A further drawback of this technique is

that the catal yti ticl ich oft, ' |1 adi u ticl d
ot adher G1PBEHR b Grimeack of b BRASIS thasehe Brebi o b PEIRIBALIS st ahp
i | atvely sl d i i cal o Ei bj ect. of th

or ecent | rivanesh Bo GoamdlBi iy Bafdiche deoSiihaRat deeied: of d m ng
metal lic f EHé&Sc&ﬂ?ﬁiﬁ%%@IﬂsW iR esalbtaﬁ)\fbaitafer€logﬁre9&ipgl of (Y n’iégﬁ above

dr awbacks. Accordingly pect of the present i1'nventFPon provides a

net hod of thRépRGe. aTHE M driyCplabed s @pper Bnfit'BoM 8 the ey 6f fgfidee steps
of . providing a stanp having a raised region; depositing Catalytic

particl es featuzes tlat chr dearreated fusirgethis teehpiquierariduch tige miveinnan siédaneegi on
thereof; providing a substrate; applying the stanp to the substrate, such
that the r@ﬂ@é@nﬂélji‘@ﬁf%mteﬁe stanp causes a correspondi ng i ndented region
in the substrate and at | east sonme of the catalytic

A further drawback of this technique is that the catalytic particles (which often
comprise palladium particles) do not adhere readily to the stamp, and must be

precipitated onto the stamp in a relatively slow and impractical process.

It is an object of the present invention to seek to provide a method and

apparatus for forming metallic features on a substrate that alleviate some or all

of the above drawbacks.

Accordingly, one aspect of the present invention provides a method of forming
a metallic feature on a substrate, comprising the steps of: providing a stamp
having a raised region; depositing catalytic particles on a selected area of the
stamp, including the raised region thereof; providing a substrate; applying the
stamp to the substrate, such that the raised region of the stamp causes a
corresponding indented region in the substrate and at least some of the catalytic
particles are transferred to a selected area of the substrate, including the
indented region thereof; and subjecting the substrate to a plating process in

which the catalytic particles serve as plating activators so that only the selected

area of the substrate is plated.



particles are transferred to a selected area of the substrate, including
the indented region thereof, and subjecting the substrate to a plating
process in which the catalytic particles serve as plating activators so
that only the selected area of the supstrate is plated. 3 2809409905
Advant ageously, the step of depositing catalytic particles on the selected
area of the stanp conprises the step of imrersing at |east the selected
area of th&dvaitaggously, ﬂlqsuap@maep@siﬁﬂgaaﬂamwérh@le@ dhahy bélecteahtdacoes.
Preferably, the step of imersing at Teast” the selected area of the stanp
in a suspbesitamp cammpprisdsnthet step aet mhmersing at tleast ahe cehaotdds aeat diethet ep of
imersing at | east the_ selected area of the stanp in an agueous suspension
conpri si ngbtamp in ggugpsasion grmprisingshe catalydicipanticlgs. t he net hod furt her
conprises the step of drying at |least the selected area of the stanp,
after imersion thereof in the suspension. Advantageously, the step of
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step of bl b g | thed 3’?3‘1’6 I | j t he
step of blﬁi\%?dr yi ngoﬁ% Sggectgﬁagﬁg W gﬁﬁ?ﬁgﬂ;&%}ﬁ%gﬁ%ﬁuomﬁ%gﬁgﬁsﬁfgs
Conveni entdtyleasthie séleptedfarele pOdhid sth@mpCiatal ydicoudsnspenkivh @Wmpriing ehect ed
area of the stanp conprises the step of depositing polyner-stabilised

cat al yti c gualyticipediclem the sel ected area of the stanp. Advantageously, the
step of depositing polyner-stabilised catalytic particles on

Conveniently, the method further comprises the step of drying at least the

selected area of the stamp, after immersion thereof in the suspension.

Advantageously, the step of drying at least the selected area of the stamp
comprises the step of blow drying at least the selected area of the stamp with a

gas.

Preferably, the step of blow drying at least the selected area with a gas

comprises the step of blow drying the selected area with nitrogen, helium or air.

Conveniently, the step of depositing catalytic particles on the selected area of
the stamp comprises the step of depositing polymer-stabilised catalytic particles

on the selected area of the stamp.

Advantageously, the step of depositing polymer-stabilised catalytic particles on
the selected area of the stamp comprises the step of depositing catalytic
particles stabilised by polyvinylpyrrolidone, poly-2-vinylpyridine and polyvinyl

alcohol on the selected area of the stamp.



the selected area of the stanp conprises the step of depositing catalytic
particles stabilised by polyvinylpyrrolidone, poly-2-vinylpyridine and

pol yvi nyl al cohol on the selected area of the stanp. 4 20/01/2005
Preferably, the step of providing a supstrate conprises thguﬁbﬁeopg
providing a substrate fornmed froma glass or a netal. Convéenrently, the
step of providing a substrate conprises the step of providing a polyneric
subst r at e. pridfdtablya@eoueh of grofididER sebsteate \otpiies thRE kﬁégfaﬂ proviting hat e
conprises the stép of providing a substrate fornmed from a pol ystyrene, a
pol yi m de,substraterfptined fvom aglaspoxw.m&ukf erably, the step of applying the
stanp to the substrate further conprises the step of heating at |east one
of the stanp or the substrate. Conveniently, the step of heating at |east

one of the,stanp or the substrate. conpyises the step of heating one of the
stanp or tﬁ%%n‘é%%l%tlyatﬂée §fspa>rsfd1§ﬂwdm€ea s lg%tgaée CPEPEISES %t@hﬁgpﬁi‘ﬂii’élgof t he

substrat e.aﬁ&&ggﬁ%gs%ﬁ%&é, I the method further conprises the step of
e

nodi fyi ng ‘a ected area of the substrate to facilitate the
deposition of the catalytic particles thereon. Preferably, the step of
nodi fying at |east the selected area of the substrate conprises the step

of cheni caAlyartagédusly)ghé B&P%_‘I";ﬁ@{'iﬂﬁlgﬁﬁ polydheridSutssuiasd EdthprisdsaR¥afipent |y,
the step of chemcally noditying at |'eaSt the sel ected area of the
substrat e eopvidieg a substratepformedi frami & potysgirenes aspolyhridsehe atgdicasrea of
t he

an epoxy.

Preferably, the step of applying the stamp to the substrate further comprises the

step of heating at least one of the stamp or the substrate.

Conveniently, the step of heating at least one of the stamp or the substrate
comprises the step of heating one of the stamp or the substrate to around the

glass transition temperature of the substrate.

Advantageously, the method further comprises the step of modifying at least
the selected area of the substrate to facilitate the deposition of the catalytic

particles thereon.

Preferably, the step of modifying at least the selected area of the substrate

comprises the step of chemically modifying the selected area of the substrate.

Conveniently, the step of chemically modifying at least the selected area of the
substrate comprises the step of silanising at least the selected area of the

substrate.



substrate. 5 20/01/2005 Advant ageously, the nmethod further conprises the
step of renoving sone of the catalytic particles fromthe stanp.
Preferably, the step of renpbving sone of the catalytic particles fromthe

stanp conprises the steps of. applyi ng an adhesi ve surfacezé/al}z%sstarrp;
and subsequently renoving the adhesive surface fromthe stanp.
Conveniently, the step of depositing catalytic particles on the sel ected

area of t&@vaiﬁf%*e@ugmé mhéép@uﬁh&pc&hgﬂggﬁﬁte étgg mehﬁﬂﬂiﬁg;‘s&%e&k

catalytic particles “on the selected are anp. Another aspect of

t he pr eserthe icatabytid partiples fiate sheastaptphod of forming a netallic feature on a
substrate, conprising the steps of. providing a nould, an inner surface

t hereof having a raised region, depositing catalytic particles on a

sel ected t | r L - Lhdl] | sed
ogion ¢ RarTafbly, I PR Ehioh B dthe b T bitafinic KA Fond IR LBERD
material védnhprisest the mtapsdof:s upﬁlyﬁr?tana adhesiVe | igfaebed rthé esthmp; aghd ndent ed
region corresponding to the raised region of the inner surface of the

moul d and ibs¢questly semeviie theadhesivesytipee fram theistampyr e transferred to a
sel ected area of the substrate, including the indented region thereof; and
subjecting the substrate to a plating process in which the catalytic

particl es Gefivhi@filyp!thé isf% € HEPARIRS ca@lytitapartibley dhthesRlleté®dreadsea of
the substrate is plated. Advant'ageously, the step of depositing catalytic

particl es ba starap somprised the stepodf depositing palladinfabasedfcatalgtienpartitlesonpri ses
the step of {m"reisi ng at | %ﬁst t he
on the sélected’area of the stamp.

Another aspect of the present invention provides a method of forming a
metallic feature on a substrate, comprising the steps of: providing a mould, an
inner surface thereof having a raised region, depositing catalytic particles on a
selected area of the inner surface of the mould, including the raised region
thereof; providing a substrate material; moulding the substrate material within
the mould, such that a resulting substrate has an indented region corresponding
to the raised region of the inner surface of the mould and at least some of the
catalytic particles are transferred to a selected area of the substrate, including
the indented region thereof; and subjecting the substrate to a plating process in

which the catalytic particles serve as plating activators so that only the selected

area of the substrate is plated.

Advantageously, the step of depositing catalytic particles on the selected area of
the inner surface of the mould comprises the step of immersing at least the
selected area of the inner surface of the mould in a suspension comprising the

catalytic particles.

Preferably, the step of immersing at least the selected area of the inner surface

of the mould in a suspension comprising the catalytic particles comprises the



sel ected area of the inner surface of the nmould in a suspension conprising
the catalytic particles. Preferably, the step of imersing at |east the
sel ected area of the inner surface of the nould in a suspension conprising
the catalytic particles conprises the g 20/01/2005 step of J4pEhdhs9 at

| east the selected area of the inner surface of the nmould in an aqueous
suspensi on conprising the catalytic particles. Conveniently, the nethod

further coigy bsafindehing b Radf thdrskidRtePhreh @F3he IliRr saEh&CHEeanBAIdGh t he
nmoul d, after imrersion thereof in the suspension. Advantageously, the step

of dryi ng atadueass stspensieheohgdisingtheafatdliic paticies. conpri ses the step of
bl ow drying at | east the selected area of the nould with a gas.
Preferably, the step of blow drying the selected area with a gas conpri ses

the step Qf blow drying the selected area with nitrogen, heljumaqr air.
Conveni enté?‘,‘vetnl’i%ntg% ébeome ogirfei?qligc%fré$e§t the ﬂﬁpt‘?fga@@n&rﬁtt aststicect ed
area of t i syrf ace e.muld ¢ rises,the step of depositing
pol yrer - s{éz%‘itﬁ]g‘r&& otfé]g%mu?% %&F tupg}eé%ogﬁhr@ﬁ% g’etlhgé’t]@?fnﬁg)@a of the inner
surface of the nould. Advantageously, the step of depositing

pol ymer-stabilised catalytic particles on the selected area of the inner

surface of Alhant @lﬁQﬂErétéﬁ??oﬂ s/irsd QP 1edst tHepeiedied Gr& b the ot ticl es
stabilised by polyvinyl pyrrolidone, poly-2- vinylpyridine or polyvinyl
al cohol oncdamprisssitbe step el ldawodryingeat leastrthe seleated avéa of the moulddwith a

gas.

Preferably, the step of blow drying the selected area with a gas comprises the

step of blow drying the selected area with nitrogen, helium or air.

Conveniently, the step of depositing catalytic particles on the selected area of
the inner surface of the mould comprises the step of depositing polymer-

stabilised catalytic particles on the selected area of the inner surface of the

mould.

Advantageously, the step of depositing polymer-stabilised catalytic particles on
the selected area of the inner surface of the mould comprises the step of
depositing catalytic particles stabilised by polyvinylpyrrolidone, poly-2-
vinylpyridine or polyvinyl alcohol on the selected area of the inner surface of

the mould.

Preferably, the step of providing a substrate material comprises the step of

providing a glass or metal substrate material.

Conveniently, the step of providing a substrate material comprises the step of

providing a polymeric substrate material.



Preferably, the step of providing a substrate material conprises the step
of providing a glass or netal substrate material. Conveniently, the step
of providing a substrate nmaterial conprises the step of providing a
pol ynmeric substrate material. 7 20/01/;005 Advant ageousl vy, ﬁ(l% #0oBR of
providing a polyneric substrate material conprises the step 011 provi ding a
substrate fornmed froma pol ystyrene, a polyimde, an acrylic or an epoxy.
Preferably, the step of providing a polyneric substrate material conprises
the step of providing a thernoset substrate material, and wherein the step
of  noul di AgvarsgsubB, e stepRIf ProVIdimOAPOlyRRSid fibsthRNartial oopeisag t he
substrate material in an uncured or partially cured state; and curing the
subst r at e thatséep af providing armubkttateCommed i feoml § polyseyrenepa pblypmide, ing a

pol ymeric substrate material conprises the step of providing a

t her mopl as?r¥IGOhH3M ER@XY-nat eri al, and wherein the step of noul ding the
substrate material conprises the step of heating the substrate naterial to
around the glass transition tenperature thereof. Advantageously, the nethod

furt her COPRRLGE, e sRpetk BlovIEIRY BlARIR, SlborhicmeRl Bl Khlrel the! o

fromthe inner ace e no renovi ng sone

of the catg@bytdfCpRVilding! 8StHeFMABYdNSuHsHAR mAtLiAIRCHIOWHeREnMhe! StepOFP! | SES
the steps of: applying an adhesive surface to the inner surface of the

moul d, andmsulilirg tensubstracmaitstinl tdoenpribes shy stepsilofag@ulding thé hebstraner
surface of the nould. ] )
material in an uncured or partially cured state; and curing the substrate material

in the mould.

Conveniently, the step of providing a polymeric substrate material comprises
the step of providing a thermoplastic substrate material, and wherein the step of
moulding the substrate material comprises the step of heating the substrate

material to around the glass transition temperature thereof.

Advantageously, the method further comprises the step of removing some of

the catalytic particles from the inner surface of the mould.

Preferably, the step of removing some of the catalytic particles from the inner
surface of the mould comprises the steps of: applying an adhesive surface to the
inner surface of the mould, and subsequently removing the adhesive surface

from the inner surface of the mould.

Conveniently, the step of depositing catalytic particles on the selected area of
the inner surface of the mould comprises the step of depositing palladium-based

catalytic particles on the inner surface of the mould.



Conveniently, the step of depositing catalytic particles on the sel ected
area of the inner surface of the nould conprises the step of depositing
pal | adi um based catalytic particles on the inner surface of the nmould. 8
20/ 01/ 2005 A further aspect of the pregent invention provngﬁoﬁQ6§§hod of
formng a netallic feature on a substrate, conprising the steps of.
providing a stanmp; depositing polyner-stabilised catalytic particles on a
sel ect ed %eﬁlrﬂlfertdé?eéit 8fMhe et dhiéhtfors ?i?@\ﬁiﬂéé & nRBRIY b Folhitgshanp to
the substrate such that at |éast some of the polyner-stabilised catalytic
particl es metallia deattizer orch Subsirate| ewmnpusiagetheodteps b€ proyidingt & stanmp

subj ecting,the. substrate to.a plati rocess in I.ch the atal ytic

part ol es deppsinabyderspbulel satnl BitEfSonmrdCind ath orbatnlin or e
substrate gayviiidé Gdubfeie RAAAK Y stahlpoThe Wt HEBRH b’ least
polyner-sJ;bYIﬂgég Eéﬁgfy?% pagt$cfggﬁhg t % s% ected areae%%sgﬁg stanp
conpri ses dfithe ptodymer-stabjlzed tcatafytivapatigicsare prantfeeded to st sddédted arbalbyf

pol yvi nyl pyrrol i done, poly-2-vinylpyridine or polyvinyl alcohol on the

sel ect ed dPe=SUgptratte agﬁaﬂ%mt@geﬁlsmwtr@%tw Rlating pipesssdn Whichsthenp
conpri ses B ' . ' , appl yi ng
the st amp PLAITHE PErITE Qufhe bisfine eARor RIURF SRR Y sclegair@PoP P D

t he subst raibstragadk pidtedne anot her such that the raised region of the stanp
causes a corresponding indented region in the substrate. Advantageously,
the step of depositing polyner-stabilised catalytic particles on the

sel ect ed aAagarﬁggé(ﬂl%lﬁ ttﬁlérgteﬁOorpjd’ebgg’lﬁntgqa%l?rtngtgst%{)ilisgg%%ail}ﬂﬁ: Sgﬂilc:Fe%S(}n the

the selected area of the stamp comprises the step of depositing catalytic

particles stabilised by polyvinylpyrrolidone, poly-2-vinylpyridine or polyvinyl

alcohol on the selected area of the stamp

Preferably, the selected area of the stamp comprises a raised region of the

stamp.

Conveniently, the step of applying the stamp to the substrate comprises the step
of pressing the stamp and the substrate against one another such that the raised

region of the stamp causes a corresponding indented region in the substrate.

Advantageously, the step of depositing polymer-stabilised catalytic particles on
the selected area of the stamp comprises the step of immersing at least the
selected area of the stamp in a suspension comprising the polymer-stabilised

catalytic particles.

Preferably, the step of immersing at least the selected area of the stamp in a
suspension comprising the polymer-stabilised catalytic particles comprises the
step of immersing at least the selected area of the stamp in an aqueous

suspension comprising the polymer-stabilised catalytic particles.



sel ected area of the stanp in a suspension conprising the
polynmer-stabilised catalytic particles. Preferably, the step of imersing
at |east the selected area of the stanp in a suspension conprising the

pol ymer-stabilised catal ytic particlesyconprises the step ?@ 11 sing at
| east the selected area of the stanp i% an aqueous suspens R@ﬁ%ri si ng

the polyner-stabilised catalytic particles. 9 20/01/ 2005 Conveniently, the

et hod T UreBRfen iy, | eSS TR cdlhyiod de LEFSET e oAl Rl AT ea of

t he stanp, er | rsion the i n the suspenston. ntageously, the

step of dryleeedpdreh @@shie stamps aftefimtleiGR tHredfia thé 8idpenSioRPr i ses the step
of blow drying at |east the selected area of the stanp with a gas.

Preferably, the step of blow drying at | east the selected area of the stanp
with a gas conprises the step of blow drying the selected area with
ni trogen, Advantagenuslyaithe stepvainfdoing \at leass theepeloctedraren difntheasteutpst r at e

conprises the step,of providing .a glass or tal, 6 substrate. .

Advant agediRmRrIses 1he stegoldplonr Boink Ay leaskisselesicd asptite Sempwithep of
provi di ng gaspol ymeric substrate. Preferably, the step of providing a

pol ymeric Substrate conprises the step of providing a substrate forned
froma polystyrene, a polyimde, an acrylic or an epoxy. Conveniently, the
step of applying the stanp to the substrate further conprises

Preferably, the step of blow drying at least the selected area of the stamp with a

gas comprises the step of blow drying the selected area with nitrogen, helium or

air.

Conveniently, the step of providing a substrate comprises the step of providing

a glass or metal substrate.

Advantageously, the step of providing a substrate comprises the step of

providing a polymeric substrate.

Preferably, the step of providing a polymeric substrate comprises the step of
providing a substrate formed from a polystyrene, a polyimide, an acrylic or an

epoxy.

Conveniently, the step of applying the stamp to the substrate further comprises

the step of heating at least one of the stamp or the substrate.

Advantageously, the step of heating at least one of the stamp or the substrate
comprises the step of heating at least one of the stamp or the substrate to around

the glass transition temperature of the substrate.



the step of heating at | east one of the stanp or the substrate.

Advant ageously, the step of heating at |east one of the stanp or the
substrate conprises the step of heating at |east one of the stanp or the
substrate to around the glass transit{iyon tenperature of thgyﬁpéﬁbgate. 10
20/ 01/ 2005 Preferably, the nmethod further conprises the step orf nodifying
at least the selected area of the substrate to facilitate the position of

the pol ynﬁ’reférﬁ@l:y[ tBE Ineth8d Hivthir cBAIprises Fhe BT 8P MmodBIUE UteRhtYthet N St ep
of nodifying at least the selected area of the'substrate “conprises the

step of chetsotal htearsfdhé yubgrae td Eéxdlitatd thespdsitidre of diecpolomet-Reabilidedst r at e.
Advant ageously, the step of chemcally nodifying at | east the selected area
of the suisalytic padiodgsrtheront he step of silanising at |east the sel ected
area of the substrate. Preferably, the method further conprises the step
of renoving sone of the polyner-stabilised catalytic particles fromthe

Step of - crBRYeRISAERe e o Boc e 8 st trbeerletiid i et TRAERLRRS 11 om
the stanp idesCthe! € TrehiR nfilal PR 3 1840 Ghk (Blettd 3%E &Pthet N
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stanp; and subsequent renovi ng ve ‘'surface trom np.
Advant ageodipkitatet he step of applying an adhesive surface to the stanp
conprises the step of applying a patterned adhesive surface to the stanp.
Preferably, the step of depositing polyner-stabilised catalytic particles
on the

Advantageously, the step of chemically modifying at least the selected area of

the substrate comprises the step of silanising at least the selected area of the

substrate.

Preferably, the method further comprises the step of removing some of the
polymer-stabilised catalytic particles from the stamp prior to the application

thereof to the substrate.

Conveniently, the step of removing some of the polymer-stabilised catalytic
particles from the stamp comprises the steps of: applying an adhesive surface to

the stamp; and subsequently removing the adhesive surface from the stamp.

Advantageously, the step of applying an adhesive surface to the stamp

comprises the step of applying a patterned adhesive surface to the stamp.

Preferably, the step of depositing polymer-stabilised catalytic particles on the
selected area of the stamp comprises the step of depositing palladium-based

polymer-stabilised catalytic particles on the selected area of the stamp.

Another aspect of the present invention provides a stamp for application to a

substrate, having a selected area comprising a raised region on a surface thereof



sel ected area of the stanp conprises the step of depositing palladi um based
pol ynmer-stabilised catalytic particles on the selected area of the stanp.
Anot her aspect of the present invention provides a stanp for application to

a substrate, having a selected area nprising a raised regé/g?/ %p a
surface thereof 11 20/01/2005 and at l|'east the selected are 2[ g surface

havi ng catal ytic particles deposited thereon. Conveniently, the catalytic

particles afge,inehyTRE selcall dre£ or fad @drfz;de%mﬁé bitafiic rfa&iereg f&ggﬁ&qect of

the present 1 nvention provides a stanp for appficatiom to a substrate,
conpri si nghp@oyrer - st abi l i sed catalytic particles deposited on a selected
‘area of a surface thereof. Advantageously, the selected area of the surface
of the stanp conprises at |east one raised region. Another aspect of the
present invention provides an apparatus for pregaring a_ substrate,

conpri si ngcORVeHIHY. i eatalyhlg partielpratgnolmers@bilised satadytigpatiiclese st anp
to a substrate. Preferably, the apparatus further conprises neans to
selectively renove sone of the catalytic particles fromthe stanp.

advant ageonoiyhef aBRRE LF e phelehffiveiOR i 3fReTE inp FoLabfcaliOf G 4P°1 12
el ect r ol esgpsiph@! %&ﬁypﬂggnggﬁg@%eggﬁtﬁnééap catiivtid Pektibles Oa%gﬁitw n l41€

present invention na y understood,” enbodi ts thereof wll
now be desgslédediarcayofwpgurtiiceaherept.e, with reference

Advantageously, the selected area of the surface of the stamp comprises at least

one raised region.
Another aspect of the present invention provides an apparatus for preparing a
substrate, comprising: a stamp according to the above; and means to apply the

stamp to a substrate.

Preferably, the apparatus further comprises means to selectively remove some

of the catalytic particles from the stamp.
Conveniently, the apparatus further comprises means to plate the substrate.

Advantageously, the means to plate the substrate comprise means to electroless

plate or immersion plate the substrate
In order that the present invention may be more readily understood,
embodiments thereof will now be described, by way of example, with reference

to the accompanying drawings, in which:

Figure 1 shows a cross-sectional view of a stamp;



to the acconpanying drawi ngs, in which: Figure 1 shows a cross-sectional
view of a stanp; 12 20/01/2005 Figure 2 shows a cross-sectional view of the
stanp of Figure 1, with catalytic particles deposited thereon, enbodying
the present invention; Figure 3 shows cross-sectional vi %/91/2?) g stanp
of Figure 2 being applied to a substrate; Figure 4 shows a Ccross-Sectional
view of the substrate of Figure 3 after application thereto of the stanp
of Figure 2. Figure 5 shows a cross-sectional view of the substrate of
Figure 4 followng netalisation thereof; Figure 6 shows a cross-sectional
view of a Figuth2rshetvampcesbadstional tvivav pfebestamp of Eigurert, witlguatalyticshows a
cross-sectional view of the stanp of Figure 6, with a length of adhesive
t ape appl i peaticles depesitedithencongershodying the presentdovemsinal; vi ew of the stanp of
Figure 7, after renoval of the adhesive tape; Figure 9 shows a
cross-sectional view of a further substrate, follow ng application of the

further stanp thereto _and netalisat.ion ereof . Figure,10.shows,.
cross-sect'%ﬁ’é‘if 9958\7(/581‘“3“{%(:?18“ ‘Qﬁ%’ @%ES&%%OFE%%%?@% aﬁlﬁl@n 1on; 13
20/ 01/ 2005, Ei .11 shows a cross-sectional view of the stanp of Figure 10
ter a s Hate:

Figure 4 shows a cross-sectional view of the substrate of Figure 3 after

application thereto of the stamp of Figure 2.

Figure 5 shows a cross-sectional view of the substrate of Figure 4 following

metalisation thereof;

Figure 6 shows a cross-sectional view of a further stamp embodying the present

invention;

Figure 7 shows a cross-sectional view of the stamp of Figure 6, with a length of

adhesive tape applied thereto;

Figure 8 shows a cross-sectional view of the stamp of Figure 7, after removal of

the adhesive tape;

Figure 9 shows a cross-sectional view of a further substrate, following

application of the further stamp thereto and metalisation thereof.

Figure 10 shows a cross-sectional view of a third stamp embodying the present

invention;



application of an adhesive surface thereto; Figure 12 shows a
cross-sectional view of the stanp of Figure 11 being applied to a third
substrate; and Figure 13 shows the substrate of Figure 13 follow ng
nmetalisation thereof. Turning firstly t,0 Figure 1, a stanp %Q{bf/ %ﬂgwn. The
stanp 1 may be formed fromsilicon, or may be fornmed from @t r
suitable material such as glass, a netal or a polyner. A stanping surface

2 of the Zﬁ,i%”ﬁ]“' hdws ”?Q:rﬁé% -§¥iBnall &% dof gﬂé%@%ﬁé 6!“%%&% O?hﬁ"té‘r bei ng

sunken ch etvveen the rai se regi on at't rarsed

regions 3 aptpm@ﬁ@paﬂanh@h@slwmﬂd@ théref@@t al 1 i c features that are to be
formed on substrate. In a first step of a method enbodyi ng the present

i nventi on, the stanping surface 2 of the stanp 1 is coated with a |layer of
catalytic particles 5 as shown in Figure 2. The stanp 1 now embodies the
pr esent rh%ghtq bhshows a cspssrsectienal Wewori the stamp REFigurall theingapnlied es 5
conprise a tre sj zed |l adium particles. Advantageously, the
catalyticqﬁ @a r@ﬁgoated wi th nol ecul es of pol yvinyl pyrrolidone,
pon-2-V|nyIpyr|d|ne or polyvinyl alcohol, which coating confers the
beneficial effect of stabilising the colloidal suspension of the catalytic

parti cl es pPioggal Phowd IRV Fighie 133Ycﬁf0vflglﬁp‘iﬁélt§{)§’attioﬁ tRérebrcl s S is

deposited on the stanping surface 27 of y 1 mersion of the
stanp 1 in a suspension of the catalytic particles 5. The catalytic
particles 5 are adsorbed weakly to the stanping surface 2 of the stanp 1.
Aft er i mrebeinong ifimstiyheo Elgperislaostamlpel $¢ singwil. i’ Eher gampel niayobe férened
suspensi on and PI own dry with adg such_as nitrogen, heliumor air.

from silicon, or may be formed from any other suitable material such as glass, a

metal or a polymer. A stamping surface 2 of the stamp 1 is formed to have

raised regions 3 thereon, there being sunken channels 4 between the raised

regions 3. The pattern of raised regions 3 corresponds to a pattern of metallic

features that are to be formed on a substrate.

In a first step of a method embodying the present invention, the stamping
surface 2 of the stamp 1 is coated with a layer of catalytic particles 5, as shown
in Figure 2. The stamp 1 now embodies the present invention. In a preferred
embodiment, the catalytic particles 5 comprise nanometre-sized palladium
particles. Advantageously, the catalytic particles 5 are coated with molecules of
polyvinylpyrrolidone, poly-2-vinylpyridine or polyvinyl alcohol, which coating
confers the beneficial effect of stabilising the colloidal suspension of the

catalytic particles 5 against agglomeration.

The layer of catalytic particles 5 is deposited on the stamping surface 2 of the
stamp 1 by immersion of the stamp 1 in a suspension of the catalytic particles 5.
The catalytic particles 5 are adsorbed weakly to the stamping surface 2 of the
stamp 1. After immersion in the suspension the stamp 1 is removed from the

suspension and blown dry with a gas, such as nitrogen, helium or air.



14 20/ 01/ 2005 I mersion of the stanp 1 in the suspension nmay take place for
a few seconds, or for up to several mnutes, as required. In a subsequent
step of the nethod of the present invention, the stanp 1 is pressed

agai nst a surface of a substrate 6, t stanpi ng surface 2 ib@ogtarrp 1

being placed in contact wwth the substrate 6. This step is shown I'h Figure
3. The stanp 1 is pressed against the substrate 6 sufficiently forcefully

that the @heRfbd SOIHRNGaRpONid R §lspERiSY e‘aﬁe?m’ceoﬁorfahﬁws&%ﬂdé form
corresponding indented regions 7 in the surface of the substrate 6, but

not so forarefonupyokéadral énuted)akesquirgl. ons 4 of the stanping surface 2 cone
Into contact with the surface of the substrate 6. Advantageously, the
substrate 6 is a polyneric substrate. In a preferred enbodi nent of the

i nvention, the substrate 6 |s fornmed froma thernoplastic, naterial, and
the stanp B %SUﬁ@f‘étU@at stePapb thea motieod) o dhe tnraseat dnwentioames stamp lofs  t he

b I al . bef ' i I on. of 1,to th
Subst 1 at & IBESSFABRRE R Tagt of AuBlpaE Bati yomeiutited! SEMsS@Pl ci ent 1y
f ; el ' c! teh: th
ndent o rEQRORIETR B CETNXNE BibuBle BEoThANeh LGB TR KD i .

Al ternati VEhe stad}® 1SH0sresRdCagdhingt the sWBSrate Bsa@ffRdrtlyafdriefallyaflat iRy Moset
pol ymer, and the 'substrate 6 1s cured during or after the stanping process.

Duri ng t heraigedl rieganishonfthe¢ bangiingpudfate 2t dfethe wiahp dt forfh codbespoulditg ate 6
forms either direct or indirect bonds with the catalytic particles 5 on
t he stanpiingentedregions 7 infthe perfaceapithe sulisteate 6pbuidwtspdorefidhythat thean t hose
bet ween t he . . . .

sunken regions 4 of the stamping surface 2 come into contact with the surface

of the substrate 6.

Advantageously, the substrate 6 is a polymeric substrate. In a preferred
embodiment of the invention, the substrate 6 is formed from a thermoplastic
material, and the stamp 1 is heated to around the glass transition temperature of
the substrate material before or during application of the stamp 1 to the
substrate 6. The material of the substrate 6 is selected to be sufficiently soft (or
to become sufficiently soft on heating) that formation of the indented regions 7

by the raised regions 3 of the stamp 1 occurs readily.

Alternatively, the substrate 6 is formed from a partially cured thermoset

polymer, and the substrate 6 is cured during or after the stamping process.

During the application of the stamp 1 to the substrate 6, the substrate 6 forms
either direct or indirect bonds with the catalytic particles 5 on the stamping
surface 2 of the stamp 1. These bonds are stronger than those between the
catalytic particles 5 and the stamping surface 2 of the stamp 1. Hence, when

the stamp 1 is removed from the substrate 6, many of the catalytic particles 5



catalytic particles 5 and the stanping surface 2 of the stanp 1. Hence,
when the stanp 1 is renoved fromthe substrate 6, many of the catalytic
particles 5 15 20/01/2005 remain in the indented regions 7 of the surface

of the substrate 6, as shown in Figur . In a preferred e t of the
present invention, the surface of the 1;Substrate 6 is mdlf?@@?}jﬂﬁ@
facilitate the deposition of the catalytic particles 5 thereon. Such

modi fi cati@maifin Bf: ﬁia%meqailegi&ﬁm P AR B FaceSdf el sib3ialef 6, ld3&hoWhSHY at e
surface), and a skilled pers appreciate that there are several ways

in which Eigares4lbstrate surface may be advantageously nodified. The
substrate 6 is now ready for plating. The plating my be el ectrol ess
plating, or may be perfornmed by any other suitable nethod, for exanple

| mer si on at| g. The_ c talytl particles 5 performas activators for the

pl ati ng. gted 9m anemh%f togpsesent én\@nﬂ@npthﬁtsyafacwomwll@&r@tﬁ s only
where the at aI l.e a resen surf he substrate
6. 11 wilf pdngdi Esﬁ e Tingie, e eRAR iR P o cplifyei paditfescy ahgaBent oni v
in the in £ e ra | sation
of the su??lﬁ%:eﬂlo i Eﬁf %%gg‘éﬁ%r@ng“ﬁ?e‘{cgr aﬁ%ﬁgﬁl r%ﬁggéﬂssﬁtt&ké

occur in téiﬁ‘fdc@ﬂeéﬁdﬂﬁ §l8He@Person WiR' fprecidtdl halRBER ArBadeveRd WRRIH sat ion
of the surface of the substrate 6 progresses, the deposited netal will be
cont ai ned whichi the shbstraté ksrface mag beyadvhetagecusiydrydified. r egi ons of the

surface of the substrate 6, and no |lateral progress of the deposited netal
across the surface of the substrate 6 will be possible. Figure 5 shows the

The substrate 6 is now ready for plating. The plating may be electroless
plating, or may be performed by any other suitable method, for example
immersion plating. The catalytic particles 5 perform as activators for the
plating. Consequently, when the substrate 6 is plated, plating occurs only
where the catalytic particles 5 are present on the surface of the substrate 6. It
will be clear that, since the catalytic particles 5 are present only in the indented
regions 7 of the surface of the substrate 6, metalisation of the surface of the

substrate 6 during the plating process will only occur in the indented regions 7

thereof.

This means that, as metalisation of the surface of the substrate 6 progresses, the
deposited metal will be contained within the walls formed by the non-indented
regions of the surface of the substrate 6, and no lateral progress of the deposited
metal across the surface of the substrate 6 will be possible. Figure 5 shows the
substrate 6 after metalisation thereof, and it can be seen that the deposited metal

8 is restricted to the indented regions 7 of the surface of the substrate 6.

It will be appreciated that the above method allows the formation of metallic

features on the surface of a substrate very close to one another, with very little



substrate 6 after netalisation thereof, and it can be seen that the
deposited netal 8 is restricted to the indented regions 7 of the surface
of the substrate 6. It will be appreciated that the above nethod allows the
formation of netallic features on thegurface of a substrajgoypihsc! ose to
one another, with very little 16 20/ 01/ 2005 possibility of Jﬁe %%pgllic
features interfering with one another, due to the presence of the walls of

substrat e poaksibiligl of ke ehehliRe feathres _aiﬂﬁﬁrfdrﬁitg withe offB tatotlics, daatdar g can be
of relatively great depth, and the width of the features 1s independent of

thi s dept mresdricewifithe gallaoésubsirate olateriad thérebetwexeact di mensi ons of the
netallic features. In another enbodi nent of the present invention, the
catalytic particles 5 may be selectively renoved fromthe surface of a

stanp pri tpo,.L.he plication of the stanp.tq the subgtrate An_exanple
of “thi b 1 dnstBitioRfE Pasiellc' 8anesscanche oF TRl acas denthy mad Ta Wiglho whi ch
has a stanpd : ' i a n to have raised, reqgigns 11
ot suncert 12 RURBES feh iy oF mRChsh Bk el BEFet ZoBE0LO5H fife
further stanRt §ihétGREdhWMnidaltidtfahivbdsC particles 5, as described above.
Prior to the application of the further stanp 9 to a substrate, a |ayer of
adhesive tape 13 is placed over the stanping surface 10 of the further
stanp 9, as shown in Figure 7. The catalytic particles 5 deposited on the
rai sed reginoanother embediment ofithei prgsent ifeaion) thef catalgtic pattivdes 5 tmaybed wi | |
conme into ¢ ntaci with t({:g adhesi ye tape 13. However, the catalytic
particl es fecqtivelsipmeyed Bgmoths smplage ofiatampapriely harapabication of thee

further st s%gl?lp%o(%ﬁe DstZRTBAK %%‘zim%?e“f)? t(fxtis o sthr(])wn in Figures 6t0 9.

Figure 6 shows a further stamp 9, which has a stamping surface 10 which is
patterned to have raised regions 11 with sunken regions 12 therebetween. The
stamping surface 10 of the further stamp 9 is coated with catalytic particles 5,

as described above.

Prior to the application of the further stamp 9 to a substrate, a layer of adhesive
tape 13 is placed over the stamping surface 10 of the further stamp 9, as shown
in Figure 7. The catalytic particles 5 deposited on the raised regions 11 of the
stamping surface 10 of the further stamp 9 will come into contact with the
adhesive tape 13. However, the catalytic particles in the sunken regions 12 of
the stamping surface 10 of the further stamp 9 do not come into contact with

the adhesive tape 13.

The adhesive tape 13 is subsequently removed from the stamping surface 10 of
the further stamp 9, and the catalytic particles 5 with which the adhesive tape
13 was in contact are also removed. Hence, as shown in Figure 8, the raised

regions 11 of the further stamp 9 have no catalytic particles 5 thereon, but the



t he adhesive tape 13. The adhesive tape 13 is subsequently renoved fromthe
stanpi ng surface 10 of the further stanp 9, and the catalytic particles 5
wi th which the adhesive tape 13 was in contact are al so renoved. Hence, as
shown in Figure 8, the raised regions41 of the further st 1 agve no
catalytic particles 5 thereon, but the 17 20/01/ 2005 sunken regions 12 of
the further stanp 9 have catalytic particles 5 adhered thereto. The
further stsfRed regionber? aPnhé sfirther dtadnkis N RAVS CRGIYR! BarkitlesHOWRIhBFod | N
contrast to the above-described application of the stanp 1 to the substrate
6, the fuhetets. stanp 9 is pressed against the further substrate 14 with
sufficient force for the entirety of the stanping surface 10 of the
further stanp 9, including the sunken regions 12 thereof, to conme into

i . he furth

SOy 1t bTad Hihbih o than anblicd s HRBer swbsteads a@ﬁ ?Iytvri;reff{ﬂt es 5
St . :

cor r espondithiee e Bawels gt 3G bf tidSeaF L be iR ERe s somn 11

Figure 9. fjthet Eianﬁ?9qgg5?§s§%%ta§?inﬁhﬂfe fulthe? SLEGEAtY §4fﬁﬁﬂ%tafﬁ&ént%}@é ytic

particles 5 fromthe a stanp prior to application thereof to a

substrate forlthentiety b€ sROGHNPINGS Shifsdd VB offtierfiirtiRt st D, iefudind id at e
during subsequent electroplating. The above exanple al'so illustrates how
t he met hodsusken regions d@rtherevfctot came imeycdntact vpikto sledsurfacer efathe forthet | i ¢

features that protrude above the surface of a
substrate 14. Once the further stamp 9 is removed from the further substrate

14, catalytic particles 5 are only bonded to the further substrate 14 in regions
thereof corresponding to the sunken regions 12 of the further stamp 9, as shown

in Figure 9.

It will be appreciated that the selective removal of catalytic particles 5 from the
surface of a stamp prior to application thereof to a substrate allows
corresponding selective metalisation of the substrate during subsequent

electroplating.

The above example also illustrates how the method of the present invention
may be employed to create metallic features that protrude above the surface of a
substrate. After application of the further stamp 9 to the further substrate 14,
the surface of the further substrate 14 will comprise peaks (corresponding to the
sunken regions 12 of the further stamp 9) and troughs (corresponding to the
raised regions 11 of the further stamp 9). The peaks will be metallised. Hence,
metallic features that protrude above the surface of the further substrate 14 may
be created. The finely-controlled formation of such features as provided by
embodiments of the present invention is useful in, for example, the provision of

bumps on a PCB for connection to a chip.



substrate. After application of the further stanp 9 to the further
substrate 14, the surface of the further substrate 14 wll conprise peaks
(corresponding to the sunken regions 12 of the further stanmp 9) and
troughs (corresponding to the raised jgegions 11 of the furjdgiHphgmp 9).
The peaks will be nmetallised. Hence, netallic features that protrude above
the surface of the further substrate 14 may be created. The

finely-corir gh| ditbriiftiveatimdodivhertush the Preveds iddertiony itHehtip Erorogienent s of
the present invention is useful in, for exanple, the provision of bunps on

a PCB for fuotheestanyn 9t s provided. aslfar? @f0d hiz@dd, tonbamsed i ananjectioandrodi ment
of the present invention, the stanp 1 or the further, st_arrEaQ IS ﬁlrovi ded
as part ofconprsssion meuldeng pseresy arliqnidk subgrate materpbiseplaced impihedi ng
process. Liqujd supstrate terial jis aced in th moul d, gnd.upon
har dent no BPSh et BepR siaudrine, o the, hASHE aatonalim gutettate, s & 1 n
I ndent ed rggi . o) ' i ' : n
stanpi ng Spragaih SihERARBRAY LartiiSatHeaint PR Relops S 1ood Bfrea, 1
will be apﬁmgi@gﬁﬁféceazt, lbmﬁh@%ﬁgﬂl OF tHeOfulihRe s@nfHP | foRfgd ™y be enpl oyed
with a wide variety of substrate nmaterials. For 1nstance, 1f the substrate
material is a thernoset polyner, the substrate material is preferably
moul ded in an uncured or partially cured state and cured whilst in the
moul d. | n ovillrbesappre¢iatadhdat s meshed ofif@niiag ai sibstrateenayp pe astployqebl yner
t he substratg matg{i al s Ereferably heated to j.ust above_ the gl ass
transi ti onVi@npeWiteuvarelep cfubgisafe BwHireds. nF?hénmeg.llfIﬁheaﬂH{SHéFe aspect,
the present e L Alhibigl 6 ?’nlte?,etthSlelbgt{‘atg NMIBLI S tp(ij}eb elralbi}g Shoulded in
an uncured or partially cured state and cured whilst in the mould. In contrast, if
the substrate material is a thermoplastic polymer, the substrate material is
preferably heated to just above the glass transition temperature thereof and

cooled in the mould.

In another aspect, the present invention involves the use of polymer-stabilised
catalytic particles. Known methods employ catalytic particles that are stabilised

by surfactants, for example tetraoctadecylammonium bromide in toluene.

The use of polymer-stabilised catalytic particles, however, allows the particles
to weakly adhere to a stamp within seconds, thus expediting the preparation of
the stamp and reducing manufacturing time. Examples of suitable polymers
that may be used to stabilise catalytic particles include polyvinylpyrrolidone,
poly-2-vinylpyridine and polyvinyl alcohol. However, the present invention is

not limited to these specific polymers.

This aspect of the present invention is not limited to use with a stamp having

raised regions on a stamping surface thereof, and may be used with planar



catalytic particles. Known nethods enploy catalytic particles that are
stabilised by surfactants, for exanple tetraoctadecyl ammoni um brom de in
tol uene. The use of polyner-stabilised catalytic particles, however, allows
the particles to weakly adhere to a np within seconds, editing
the preparation of the stanmp and redﬁ%ﬁng manuf act uri ng ti%@6§E§§§ples of
suitable polyners that may be used to stabilise catalytic particles

i ncl ude D%Mﬁbﬂymg?fep'lb%%s a Pthlar2th¥id Wa i1§iw&h%%y%9'w¢§1yﬂneal cohol .

However, the prese invention i's not limted to these “specitiT pol yners.

Thi s aspecstabifisécdeatplyeis aiticley &6 ideposited 0id stahipife Surfecd/BRtharddt. a st anp.

having raised regions on a stanping surface thereof, and may be used with
pl anar 19 20/01/2005 stanps. Figure 10 shows a planar third stanp 15 with a
| ayer of polyner- stabjlised catalytic particles 16 deposited on a stanping
surface 17AR ﬁg}?@%’f"? suitageg b ayangratsesegians 19athereyns i pressedagaist the

4
th L d .agai nst. t he, . st anpi f 7 of the thi t 15
o sel eot 1 VERPHENERRRC LT Tohe Thisd SERhrE FL balbFivdd abmar S SpmecobuR | of es
16 t heref ' ' ' i as, i | | bel ow,
e Mol STy b NP TE Baclied 1E inb YRR, 38 nB i SF AR Dt 2"
bet ween meabhdicn, RakUT BE stéibelotw,ithe #8i3bd 8&kibAs 19TIN AR adBefiVOShifaée. The

adhesive surface 18 is renoved fromthe stanping surface 16 of the third
stanp 15, 1%eotregpondtyithe gapsabétivesranetallnl fehiueepehiat itds desitdl wnfoyman t hose
regions of the stanping surface 17 of the third stanp that did not cone
i nt o cont atsubgtrate.t Hbe adhesive sutfaed 48 ds 1@noved fronhwestampingspufatientp t o t he
bet t i sed ' 19 of th dhesi face 18 as shown in

g?gﬁr e il\_/\gfe the t?llerdrsaf;)l%}e) lg, el%’a'w?ﬂé po yrger-stagili%ed ata }?ticsggrtiec‘fes 16 or?ly on

those regions of the stamping surface 17 of the third stamp that did not come

into contact with the adhesive surface 18, i.e. those corresponding to the gaps

between the raised regions 19 of the adhesive surface 18 as shown in Figure 11.

The third stamp 15 is then applied to a planar third substrate 20, as shown in
Figure 12. In contrast to the above described embodiments, the pressing of
third stamp 15 against the third substrate 20 does not create any significant
indentations therein, as the stamping surface 17 of the third stamp 15 is
substantially planar. As described above, the polymer-stabilised catalytic
particles 16 will be transferred from the third stamp 15 to the third substrate 20.
Following removal of the third stamp 15 from the third substrate 20, the third
substrate 20 is electroless plated with a metal 21 resulting in metalisation of the
third substrate 20 only in the regions thereof on which polymer-stabilised

catalytic particles 16 have been deposited. (as shown in Figure 13).

The above invention is not limited to use in the PCB, flexible circuit and
packaging industries, and it is envisaged that the present invention could also

be used to pattern magnetic features (such as nickel/cobalt alloys ) onto disks to



The third stanp 15 is then applied to a planar third substrate 20, as shown
in Figure 12. In contrast to the above described enbodi nents, the pressing
of third stanp 15 against the third substrate 20 does not create any
significant indentations therein, as e stanping surface 4gophophge third
stanp 15 is substantially planar. As described above, the

pol yner-stabilised catalytic particles 16 will be transferred fromthe
third stanforihSpatterhbé rhédinddisk iived! e Adrnathely, ofh@anéteivias prbdided third
stanp 15 fromthe third substrate 20, the third substrate 20 is

el ect r ol esusing thtegutesdnt inentenalouRll be esed farmptical oredthés gratingn of the third
substrate 20 only in the regions thereof on which polyner-stabilised
catalytic particles 16 have been deposited. (as shown in Figure 13). The

above inventjon is not limted o use in the PCB, flexible.circyit and
packagi ngelinnnh'ﬁ’sl"i%S ,Sprfﬁbég 10015 C&Hmrgsg@g&i%aﬂat 1@%@3% ek SARSiFtS \Qntandn coul d
also be u - pat ' ic f . uch as nickel/cobalt alloys)
onto di sks%ﬁglégsll%/%%%ogﬁgpgfrn (E)ra‘{%t%é#hglg O(fn‘;di a disk drives.

Alternatively, fine netal |ines produced using the present invention could
be used for optical or other gratings. In the present specification

" conpr i sesThenenvsres idigwlesddsinahe gorrgbhigsd@kription, orcthefollswntg BB Sor
"including or consisting of'. The features disclosed in the foregoing
descri pt i ohe ascomipenying| draivingsc kspressedoin thefrespeefomframsi orgindteams nd'sa
expressed in their specific forpgs or jn ternms of a means for performng
the di scl J@gans dpk mestormipg dhedipelasest TPReiians sox gr methadios prgcesse fol scl osed

result, as I opr. at may, .separ at el or .in_an combination of such
f eat ur es, %tgaqﬁlpigl iﬂ§eeo(ﬁ$cd?sq>ﬁe§?§‘@€nﬁs tarPi’r?l?ﬂ/aéﬁti 2 ?Fpﬁgi%lyseor n any
combination of such features, be utilised for realising the invention in diverse

forms thereof.



forns thereof. 21 20/01/2005 CLAIMS 1. A nethod of formng a netallic
feature on a substrate, conprising the steps of: providing a stanp having
a raised region; depositing catalytic particles on a selected area of the
stanp, including the raised region thgreof; providing a subshiaio®:
applying the stanp to the substrate, such that the raised region o? t he
stanp causes a corresponding indented region in the substrate and at | east
sonme of tOpAgMsal ytic particles are transferred to a selected area of the
substrate, including the indented region thereof; and subjecting the
substrate to a plating process in which the catalytic particles serve as
plating activators so that only the selected area of the substrate is

pl ated. 2.1.A nebhoethedcol firming @ wetallie featureepriansubistrate, epmypiristiegthsi t i ng
catal ytic art%cles on the selected area of the stanp conprises the step
of imrersifPSRL: | east the selected area of the stanp in a suspension

compr1<ing Uhe ARk RRpberpid AR IO 2SO o G amz
Suspens, on, comRek g Sapak U A ik e desaip ol
conpri si ngthehgise@iédivh itlferpef;t i cl es.
providing a substrate;
applying the stamp to the substrate, such that the raised region of the
stamp causes a corresponding indented region in the substrate and at least some
of the catalytic particles are transferred to a selected area of the substrate,
including the indented region thereof; and subjecting the substrate to a plating
process in which the catalytic particles serve as plating activators so that only

the selected area of the substrate is plated.

2. A method according to Claim 1, wherein the step of depositing catalytic
particles on the selected area of the stamp comprises the step of immersing at

least the selected area of the stamp in a suspension comprising the catalytic

particles.

3. A method according to Claim 2, wherein the step of immersing at least
the selected area of the stamp in a suspension comprising the catalytic particles
comprises the step of immersing at least the selected area of the stamp in an

aqueous suspension comprising the catalytic particles.

4. A method according to Claim 2 or 3, further comprising the step of

drying at least the selected area of the stamp, after immersion thereof in the

suspension.



4. A method according to Claim2 or 3, further conprising the step of
drying at least the selected area of the stanp, after imersion thereof in
the suspension. 22 20/01/2005 5. A nmethod according to Claim4, wherein
the step of drying at least the seleched area of the stampggiBppses the
step of blow drying at |least the selected area of the stanp wth a gas. 6.
A nethod according to Caimb5, wherein the step of blow drying at |east

the sel ectd argan¥thbl arcad@ing W Olhised, WiRrsihahe @fepbd)p&ty‘ﬁﬁ%’ affeabh@hesel ect ed
area wth nitrogen, heliumor air. 7. A nethod acCording to any preceding

clai m wheselioted faeeas o thef stamppeampriisgs thad atept of tlewt dolies abrichdtetheel ect ed
area of the_ stanp conprises the step of depositing polyner-stabilised
catal ytic Sﬁéﬁ‘-‘ﬁdﬂu@@ ofthe stampevb@gasarea of the stamp. 8. A net hod
according to Caimb5, wherein the step of depositing polyner- stabilised
catalytic particles on the selected area of the stanp conprises the step

f d Ity C ' |.cle I]4 sed al yvinyl pyrr ol daone,
ol y- b vidy P pymifiiet Ge BRI kR B L LML Bl BAT
sta 9. | ; j ' j of
pr O\r/rip di ng&g@g&tggﬁé@@g@gﬂ%g Igé%g&?%g@éfgigosg?p |18)irr gl/% P%ﬁ%%g@u%%?gg%étg@or med
froma glwith nitrogenydeHhm drGiir. A net hod according to any one of Claims 1 to

8, wherein the step of providing a substrate conprises the step of
provi ding a polyneric substrate.

7. A method according to any preceding claim, wherein the step of
depositing catalytic particles on the selected area of the stamp comprises the

step of depositing polymer-stabilised catalytic particles on the selected area of

the stamp.

8. A method according to Claim 5, wherein the step of depositing polymer-
stabilised catalytic particles on the selected area of the stamp comprises the step
of depositing catalytic particles stabilised by polyvinylpyrrolidone, poly-2-

vinylpyridine or polyvinyl alcohol on the selected area of the stamp

9. A method according to any previous claim, wherein the step of
providing a substrate comprises the step of providing a substrate formed from a

glass or a metal.

10. A method according to any one of Claims 1 to 8, wherein the step of

providing a substrate comprises the step of providing a polymeric substrate.

11. A method according to Claim 10, wherein the step of providing a
polymeric substrate comprises the step of providing a substrate formed from a

polystyrene, a polyimide, an acrylic or an epoxy.



11. A method according to Claim 10, wherein the step of providing a

pol ynmeric substrate conprises the step of providing a substrate forned from
a polystyrene, a polyimde, an acrylic or an epoxy. 23 20/01/2005 12. A
met hod according to any preceding cl ai wherein the step 0%0/ ?&I%éél ng the
stanp to the substrate further conprisés the step of heatin 91 st one
of the stanp or the substrate. 13. A nethod according to Caim12, wherein

the step ofp heaki figufid |RBSIIAT%o_dhy ' fRcHABP At AehaRFIRAl fop QT | SeS

the step heati ng one o e stanp e“substrate to around the gl ass

transitiom eitiad ttathpofo thBeubsthat Tadtker donpriseBBhe @_@P&gmaﬁh@ gt le@stany
preceding claim furthér conprising the step of noditying at |east the

sel ect ed ameanfthe staengs obthersabstrate. f aci litate the deposition of the
catalytic particles thereon. 15. A nmethod according to C aim 14, wherein
the step of nodifying at | east the selected area of the substrate

subst : ate. {46, “hhehdasidimatd e @&ﬂ%rqi%f‘tﬁaﬁéﬁo%cfhh%ﬁn&é flegome
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met hod acc@edi;Bgrdte t@ﬁ%&ﬁ%ﬁégizﬁg t1ah&itidh t%ﬁ'l@%ﬁ%?lre“(ﬁ*fﬁé sbepaed he step of
| rom-t

renovi ng sone of the catalytiC particles e stanp. 18. A nethod
according to Caim17, wherein the step of renoving sonme of the catalytic
particles fromthe stanp conprises the steps of applying an

14. A method according to any preceding claim, further comprising the step

of modifying at least the selected area of the substrate to facilitate the

deposition of the catalytic particles thereon.

15. A method according to Claim 14, wherein the step of modifying at least
the selected area of the substrate comprises the step of chemically modifying

the selected area of the substrate.

16. A method according to Claim 15, wherein the step of chemically
modifying at least the selected area of the substrate comprises the step of

silanising at least the selected area of the substrate.

17. A method according to any preceding claim, further comprising the step

of removing some of the catalytic particles from the stamp.

18. A method according to Claim 17, wherein the step of removing some of
the catalytic particles from the stamp comprises the steps of: applying an
adhesive surface to the stamp; and subsequently removing the adhesive surface

from the stamp.



adhesive surface to the stanp; and subsequently renoving the adhesive
surface fromthe stanp. 24 20/01/2005 19. A nethod according to any
preceding claim wherein the step of depositing catalytic particles on the
sel ected area of the stanp conprises t step of deposithgh/ 20

pal | adi um based catalytic particles on the selected area of Ré Qéanp. 20.
A nethod of formng a netallic feature on a substrate, conprising the

steps of: pyovigl ﬁ&tmdmhs}p_diﬁ% loNaRY SREEARE ERBKSAUnde T ubdl ged

region, depositing catalytic particle sel ect area I nner

surface ofddpositingoedtalyticneirticlies rt the sadéced ar@ObPthd banfPtomprisey teng a
substrate material; noulding the substrate material within the nould, such

that a resyép ofidepasitiag paljadimsbasad icatidytiepartielgsam theselesfedrmtemgf the t he
rai sed region of the inner surface of the nmould and at |east sone of the
catal ytic %émpicl es are transferred to a selected area of the substrate,
I ncl udi ng the indented region thereof; and subjecting the substrate to a
pl ati ng process in which the catalytic particles serve as plating

' P hod
ccording 15 o3 meaR ol Riwife ERRRIL Thile b IR Brfbme WL 7 e

on the sel ggpeef:area of the inner surface of the nould conprises the step
of imrersing at |east the selected area of the inner surface of the nould

in a suspensi onproviding si myoulte anaimmley tsuefaparthe@bo€shaving a raised region,
depositing catalytic particles on a selected area of the inner surface of the
mould, including the raised region thereof;
providing a substrate material;
moulding the substrate material within the mould, such that a resulting
substrate has an indented region corresponding to the raised region of the inner
sutface of the mould and at least some of the catalytic particles are transferred
to a selected area of the substrate, including the indented region thereof; and
subjecting the substrate to a plating process in which the catalytic particles

serve as plating activators so that only the selected area of the substrate.

21. A method according to Claim 20, wherein the step of depositing
catalytic particles on the selected area of the inner surface of the mould
comprises the step of immersing at least the selected area of the inner surface of

the mould in a suspension comprising the catalytic particles.

22. A method according to Claim 21, wherein the step of immersing at least
the selected area of the inner surface of the mould in a suspension comprising
the catalytic particles comprises the step of immersing at least the selected area

of the inner surface of the mould in an aqueous suspension comprising the

catalytic particles.



22. A nmethod according to Caim21, wherein the step of imersing at | east
the selected area of the inner surface of the nould in a suspension
conprising the catalytic particles conprises the step of imersing at

| east the selected area of the inner rface of the nnulddggog?oa ueous
suspensi on conprising the catalytic particles. 25 20/01/2 met hod
according to Claim21 or 22, further conprising the step of drying at

| east t he | ec f i i t
Suspensi or 24, A%%Pﬁ?&éﬁféﬁ%ﬁ‘?ghﬁ’a B BB R e P aryi ng

at | east tdigingsed Rastetheagedected abdreofmhd ehaddpafteeinibici eieredf bl the dryi ng
at least the selected area of the nould with a gas. 25. A nethod according

to C ai m 2spenséorei n the step of blow drying the selected area with a gas
conprises the step of blow drying the selected area w th nitrogen, helium
or air. 26. A nethod according to any one of Clains 20 to 25, wherein the

step of ositin al on the . select rea e i nner
surface of 40 %1}’88 ﬁ%ﬁl%gomtg ?g’pwg?re&%m?ﬁtﬁ’ Hg%&')‘ r?é?eabs li sed
catal ytic r f
nmoul d. 27. &Zécttécf g)?ctg%& E{%Sé%glls% 3@ Osft\/\ﬂ%a:bgl lkll%t%g@#g it %agtfepom ting
pol yrrer-sts"élpédté@%aqﬁttﬁé ﬁ{dlﬂ‘dmmtd ghes on the selected area of the inner
surface of the nould conprises the step of depositing catalytic particles
stabilised by polyvinylpyrrolidone, poly-2-vinylpyridine or polyvinyl
al cohol on the selected
25. A method according to Claim 24, wherein the step of blow drying the
selected area with a gas comprises the step of blow drying the selected area

with nitrogen, helium or air.

26. A method according to any one of Claims 20 to 25, wherein the step of
depositing catalytic particles on the selected area of the inner surface of the
mould comprises the step of depositing polymer-stabilised catalytic particles on

the selected area of the inner surface of the mould.

27. A method according to Claim 26, wherein the step of depositing
polymer-stabilised catalytic particles on the selected area of the inner surface of
the mould comprises the step of depositing catalytic particles stabilised by
polyvinylpyrrolidone, poly-2-vinylpyridine or polyvinyl alcohol on the selected

area of the inner surface of the mould.

28. A method according to any one of Claims 20 to 27, wherein the step of
providing a substrate material comprises the step of providing a glass or metal

substrate material.



area of the inner surface of the nould. 28. A nethod according to any one
of Clains 20 to 27, wherein the step of providing a substrate materi al
conprises the step of providing a glass or netal substrate naterial. 26
20/ 01/ 2005 29. A nmethod according to agy one of Cainms 20 t /880 Wger ein
the step of providing a substrate material conprises the step ot providing
a polyneric substrate material. 30. A nethod according to C aim 29,

wherei n t g9 st ef méthB AL B alP bERIIamhid30 k608, WHeRihdhe SRPIYA Ses the
step of providing a substrate forned froma polystyrene, a polyimde, an

acrylic orpramidipgay sutikirateh matetiald campeisel itlge stepChhiproviding a3polywlegicei n t he
step of providing a polyneric substrate material conprises the step of
provi di ng aibstiaterpaterial. substrate naterial, and wherein the step of noul di ng
the substrate material conprises the steps of. noulding the substrate
material in an uncured or partially cured state; and curing the substrate

terial iqpth . . h di t.0 aim29.0or 30, wherein
The- st op oft-pr i O, BEsauyiEDs el 2o arlesif e Boit draddingd S ep o
rovidin ; ' l.al ' of
ol di ng vy BEHERAbARKE MaE AN A the e of rAOAGHIEA SLOMIRE Fni
substrat e figined pélystyferR] @ patliinide, Sinafsylid 6@apEpd§N tenperature thereof. 33.

A met hod according to any one of Clains 20 to 32, further conprising the

step of renoving sone of the catalytic particles fromthe inner surface of
31. A method according to Claim 29 or 30, wherein the step of providing a
polymeric substrate material comprises the step of providing a thermoset
substrate material, and wherein the step of moulding the substrate material

comprises the steps of: moulding the substrate material in an uncured or

partially cured state; and curing the substrate material in the mould.

32. A method according to Claim 29 or 30, wherein the step of providing a
polymeric substrate material comprises the step of providing a thermoplastic
substrate material, and wherein the step of mouliding the substrate material
comprises the step of heatingv the substrate material to around the glass

transition temperature thereof.

33. A method according to any one of Claims 20 to 32, further comprising

the step of removing some of the catalytic particles from the inner surface of

the mould.

34. A method according to Claim 33, wherein the step of removing some of
the catalytic particles from the inner surface of the mould comprises the steps
of: applying an adhesive surface to the inner surface of the mould, and

subsequently removing the adhesive surface from the inner surface of the

mould.



the mould. 34. A nethod according to O aim 33, wherein the step of renoving
sone of the catalytic particles fromthe inner surface of the nould
conprises the steps of: applying an adhesive surface to the inner surface
of the mould, and subsequently renoving the adhesive surfggﬁ i/ t he
I nner surface of the nould. 27 20/01/42005 35. A nethod ac g @@ 0 any
one of Clains 20 to 34, wherein the step of depositing catalytic particles

on the selgcted f .1 npe u Q | e step
of deposi ting sanranpfack S REbay bt BTRIRIm Ao B WEARRE SED Y 2 of
the noul d-de?@sitiﬁg”@itﬂ?ﬁcqjarﬁélé_ﬁndhgﬂﬁ\: sait@bd idped OAUHE Sndt urfddeséf tiee,
conprising the steps of: providing a stanp; depositing polyner-stabilised
cat al yti c meuldi comaprisns theswepe of dépeasiting gfallatimnabasest cgakyvicdrarticles subst r at e;
appl yi ng tBe.sta t\tgo tF substrate such that at |east sonme of the

pol ymer - stBH ML sHriace 9 ﬁﬁ‘?ob ticles are transferred to a selected area
of the substrate; and subjecting the substrate to a plating process in
which the catalytic particles serve as plating activators so that only the
sel ected a@tea oA mbthodsebfirming ai metallit deature on a substrate, comprising the

steps of:

providing a stamp;

depositing polymer-stabilised catalytic particles on a selected area of the
stamp;

providing a substrate;

applying the stamp to the substrate such that at least some of the
polymer-stabilised catalytic particles are transferred to a selected area of the
substrate; and

subjecting the substrate to a plating process in which the catalytic

particles serve as plating activators so that only the selected area of the

substrate is plated.

37. A method according to Claim 36, wherein the step of depositing
polymer-stabilised catalytic particles on the selected area of the stamp
comprises the step of depositing catalytic particles stabilised by
polyvinylpyrrolidone, poly-2-vinylpyridine or polyvinyl alcohol on the selected

area of the stamp

38. A method according to Claim 36 or 37, wherein the selected area of the

stamp comprises a raised region of the stamp.

39. A method according to Claim 38, wherein the step of applying the stamp
to the substrate comprises the step of pressing the stamp and the substrate
against one another such that the raised region of the stamp causes a

corresponding indented region in the substrate.



37. A nethod according to Caim 36, wherein the step of depositing
pol ymer -stabilised catalytic particles on the selected area of the stanp
conprises the step of depositing catalytic particles stabilised by

pol yvi nyl pyrrolidone, poly-2-vinylpyriqgine or polyvinyl alc t he
selected area of the stanp 38. A net hfokd according to d ai n?@@ll@%?
wherein the selected area of the stanp conprises a raised region of the

stanp. 9.4 MEARRENBAGREGITML (0 ak) BhEloRL1a1RCBE 1D JONRIREER (RE sAPRMYT N0 the

stanp to the substrate conprises the step pressihg the stanp and the

substrat e depoaiting! polytnarviilised cataljtiapattiitey ansed s€leéted ba tdfett anp
causes a corresponding indented region in the substrate. 28 20/01/2005 40.

A met hod asfe@pdiomprises dimystep ©f an@irsingsat st thed@leotdrbaren wftthe statrppinof
depositing pol yner-stabi]ised catalytic particles on the selected area of
the stanp? g‘bsrl?ﬁml?@§0{I}Pé15§1ge@ed101§’1ﬁﬁ%$t§bﬂ’ge@tca1labél§tPam@leSeI ected area of
the stanp in a suspension conprising the polyner-stabilised catalytic
particles. 41. A nmethod according to C aim40, wherein the step of

. ! _ ; ) . .
conpr 51 ng e AdngiibdBepSEfl RECRARRIG) whBir B Ted B RuBHERFE I iR, 1 cp
of i mersithg selectedediba bhtheSRARPLAE ﬁ!’sge}}sﬂffn célﬁgriﬁh e pOlyribr3HHRR]

suspensi on conprising the polynmer-stabilised catalytic articles. 42. A

net hod accentaliytig padticlesacomprifesothedtep blimheisiagrpiéast g sdiected apeaddf dryi ng
at least the selected area of the stanp, after inmmersion thereof in the
the stamp in an aqueous suspension comprising the polymer-stabilised catalytic

particles.

42. A method according to Claims 40 or 41, further comprising the step of

drying at least the selected area of the stamp, after immersion thereof in the

suspension.

43. A method according to Claim 42, wherein the step of drying at least the
selected area of the stamp comprises the step of blow drying at least the

selected area of the stamp with a gas.

44. A method according to Claim 43, wherein the step of blow drying at
least the selected area of the stamp with a gas comprises the step of blow drying

the selected area with nitrogen, helium or air.

45. A method according to any one of Claims 36 to 44, wherein the step of

providing a substrate comprises the step of providing a glass or metal substrate.

46. A method according to any one of Claims 36 to 44, wherein the step of

providing a substrate comprises the step of providing a polymeric substrate.



suspension. 43. A nethod according to Claim42, wherein the step of drying
at least the selected area of the stanp conprises the step of blow drying
at least the selected area of the stanp with a gas. 44. A nmethod according
to Caim43, wherein the step of blowglyying at Ieast the sghgeipd area of
the stanp with a gas conprises the step of blow drying the selectéd area
with nitrogen, heliumor air. 45. A nethod according to any one of O ains

36 to 44, 4fher eAnmielifrds aeording R6 OF1NNG62 ViR Bic sEPTBF i piBoiditle St ep of
providing a glass or netal substrate. 46. A method according to any one of
Cl ai ns 36 palyméric\sabsteate doneprides phekteppofopriotidigg a subbehteaformedfromees t he
step of providing a polyneric substrate. 29 20/01/2005 47. A nethod

accordi ng RAlystyreng apolyimideian achdicseregn epoXyr ovi ding a pol yneric substrate
conprises the step of providing a substrate forned froma polystyrene, a
polyi mi de, an acrylic or an epoxy. 48. A nethod according to any one of

Clainms 36 47 rai of a i n e anp. to the substrate
further coin%ri s%sﬂgtﬁgﬁs (e:%lt}ﬁ(;lflg %‘25{“{ r‘?&eé&% %}E? 3%§ﬂe%fwr$%@nsth5ﬁﬁepo?pt he
substrate. @V' tHELRath fFER stbsatt Fufthdl ; Rt eating
at | east oa 1(r)1€ t he gg’arrp or tﬁgatsfjfgst?ﬂaéeelﬂﬁré%épg}ﬁégise%t#gﬁgﬁég ogaﬁeatl ng
at | east ofree of theReamp bathe fubstrhg. substrate to around the glass transit | on
tenperature of the substrate. 50. A nethod according to any one of Cains
36 to 49, further conprising

49. A method according to Claim 48, wherein the step of heating at least one

of the stamp or the substrate comprises the step of heating at least one of the

stamp or the substrate to around the glass transition temperature of the

substrate.

50. A method according to any one of Claims 36 to 49, further comprising
the step of modifying at least the selected area of the substrate to facilitate the

position of the polymer-stabilised catalytic particles thereon.

51. A method according to Claim 50, wherein the step of modifying at least
the selected area of the substrate comprises the step of chemically modifying at

least the selected area of the substrate.

52. A method according to Claim 51, wherein the step of chemically
modifying at least the selected area of the substrate comprises the step of

silanising at least the selected area of the substrate.

53. A method according to any one of Claims 36 to 52, further comprising
the step of removing some of the polymer-stabilised catalytic particles from the

stamp prior to the application thereof to the substrate.



the step of nodifying at | east the selected area of the substrate to
facilitate the position of the polyner-stabilised catalytic particles
thereon. 51. A nethod according to Caim50, wherein the step of nodifying
at least the selected area of the subgtrate conprises the gj/6p2005
chemcally nodifying at |east the selected area of the substrate. 52.

nmet hod according to Caimb51, wherein the step of chemcally nodifying at
| east the Bkl ecAaefethoé acedrdinpetosOhatr 38, aviiaroiy thessep dfrepi®@ingtomsidfani si ng
at least the selected area of the substrate. 53. A method according to any
one of C dhepolenersstabilisédicatabyticqumielies firogn thehstasipeqonadirisee tlwe stapgs ebme  of
the polyner-stabilised catalytic particles fromthe stanp prior to the
appl i cat i APPIYIBE ¥t agdhesive syrfase tatthe stampy/and) swhssquentiyaremaeyisg Wecor di ng
to Cl aim53 whereigfn tgre sﬁ@p of renoving sone of the polyner-stabilised
catal ytic PREEIVEsuEacs Tom HE $9MRy conprises the steps of . applying an
adhesi ve surface to the stanp; and subsequently renoving the adhesive
surface fromthe stanp. 55. A nethod according to Claim54, wherein the
step of apgd.ying ﬁi&th(ﬁﬂ@@éérﬁﬁlgs%f@ﬁﬁnt 941 %e?éiﬁ”ﬂlecﬁ’tggrbﬁ‘aﬁpty'ﬂ?g Sinep of
applying a patterned adhesive surface to the stanp. 56. A nethod according
to any oneadbiesi@easurfacz6td ahdSstampecanpritdsetist aepobf appbdagta natterned

pol ynmer-stabilised catalytic particles on the selected area of the stanp
conpri ses adhgsweaspriare tepesitampg pal | adi um based pol yner-stabil i sed
catalytic particles on the selected area of the stanp.

56. A method according to any one of Claims 36 to 55, wherein the step of
depositing polymer-stabilised catalytic particles on the selected area of the

stamp comprises the step of depositing palladium-based polymer-stabilised

catalytic particles on the selected area of the stamp.



