.mme3efcl (p6TAGS ON SELECTED PORTI ONS OF A SUBSTRATE Technical Field 5 The
present invention relates to a nethod for el ectrol ess deposition of a netal

| ayer on s ons of a substrate. A preferred fo

eiey || By L
el ectrol ess | on, on one or nore selected portions of a rumtin
oxi de (1TO) sur ace of a substrate. Thesd sel ected portions are typ| cally

transparent 10 conductive paths of |ITO Bacegbound to the Invention In this
speci fication, WMEHOR FOREERCTROKESS DERGSSFIOMOK AMETAL LAYER ed to or
di scussed, this reference or discussion is not an adm ssion that the 15

docurent, act or item PNISEBLECTED BORHONS AF ASUBSTRATEOf, was at the

priority date: (a) part of the common general know edge; or (b) known to be
relevant to any attenpt to solve any problemw th which this specification
I's concerned. 20 Wet chem cal netallisation of sem conductors has

subst ant i al Tiectoicat Figlld and commerci al significance. This netallisation is
generally effected by nmeans of electroless plating on a suitable substrate.
Such subStr at es Thpiprasént inventicteralaealts a mettod for dléctrdiess dgpagiters pf and

pol ymers. for exa

d dto.d t k | h
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ni ckel ions are reduced by the reduci hg agent, usual ¥ presence of a
sui tabl e catd&ppsmom ton| enaseramaseaseleeted: podienal gf Adal nldyunactm \mctde {HO)

of the mataPTEohnd desipHbAte o ahese. SR B s bRl e R o
this reagtl@@nuacm@ﬂ)aﬁsumTo 2 However, it is often difficult to
sel ectively deposit the desired netal Iayer on sel ected portions of the

substrate surface. This is because, when a substrate surface is activated,
the netal will tend to deposit on all of the activated 5 surface.

Ther ef or e, iBag'll_@bde@ﬂ@th@ IMsSppary to deactivate portions of the surface
where the nmetal 1s not to be deposited.
In this specification, where a document, act or item of knowledge is referred to
or discussed, this reference or discussion is not an admission that the
156 document, act or item of knowledge or any combination thereof, was at the
priority date:

(a) part of the common general knowledge; or

(b)  known to be relevant to any attempt to solve any problem with which this

specification is concerned.

20 Wet chemical metallisation of semiconductors has substantial industrial and
commercial significance. This metallisation is generally effected by means of
electroless plating on a suitable substrate. Such substrates typically include

metals, ceramics (including glass) and polymers.

When, for example, it is desired to deposit nickel on such a substrate by
25 electroless deposition, the substrate is typically immersed in a solution

containing a reducing agent and nickel ions (Ni?*). The nickel ions are reduced

by the reducing agent, usually in the presence of a suitable catalyst. It is usual

practice to catalytically activate the surface of the substrate which is to be

plated so as to confine deposition of the metal to the desired substrate surface.
30 A common catalyst used in this reaction is palladium.



For exanple, US 4824693 discloses a nethod of depositing a sol derable netal
| ayer, by an el ectrol ess process, on transparent conductive paths of ITO on
certain substrates (including glass substrates). The invention of US
4824693 10 invol ves activating the surface of the conductive paths by

i mersing the entire substrate surface in a bath of palladiumchloride and
tin chloride then deactivating the ar eas %ot cover ed by the conductive
paths (by inmrersing the substrate in hydrofluoric acid). The process then

i ncl udes deposition of the netal |ayer by an el ectrol ess nethod. The netal

be seen. i n eVt oS Bt ARl S Ser RO e oS it ek 9B nor
sel ective angledté¢porigrs ot suibstratd stifacé.T Trid!is BéGauses wHdrea ststrate
deactivated prior to the netal deposition. European Patent 0 518 422 A2
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substrate. Huracerwhdrbithe padtahis natlty bdeizposited. how to activate all of the
| TO surface of the substrate and it does not contain any indication as to

how t o sel edornexample U4824693i discloses himethodfoftdepokitidgssblderabld ntetal
present invention is directed towards an i nproved nmethod for selectively 25

activating a3¥&lhdyran elegraless grecass) onatransparant cendusliysi paths efhdQon
act1v: 25k 31 € : f
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sel ectively activating an portions a substrate, |
parti cull@r, involvdasiivdtingethefsurfaseaftthatoonductveSpatinsrby imfimetsing thves entiten

1ot e el BB n o, Aok SRR chRRES, mha RS R
gfleggt gg POrddAtivatily theSHREARECHETERBF th¥ltdhaUEtVe BatiR! (BYdmréisitifthe he
substrate in hydrofluoric acid). The process then includes deposition of the
metal layer by an electroless method. The metal will deposit on the remaining
15 activated portions of the surface. As can be seen, in the method of US
4824693, the activation of the surface is not selective and, therefore, portions

of the ITO surface must then be deactivated prior to the metal deposition.

European Patent No. 0 518 422 A2 discloses a method for selectively
activating an ITO surface of a glass substrate. This patent uses polymer-
20 stabilised colloidal particles that selectively adsorb to the ITO surface and do
not adsorb to the glass substrate. However, this patent only describes how to
activate all of the ITO surface of the substrate and it does not contain any
indication as to how to selectively activate desired portions of the ITO surface.

The present invention is directed towards an improved method for selectively
25 activating a substrate so as to facilitate metallic deposition thereon.

This invention is further directed towards an improved method of selectively
activating and plating desired portions of a substrate, in particular, an ITO
surface of a substrate.



5 applying a masking |layer onto the surface of the substrate, said masking
| ayer adapted to have one or nore apertures fornmed therein so as to expose
the one or nore selected portions of the surface; exposing the one or nore
sel ected portions of the surface to a 10 col |l oidal suspension of catalytic
particles adapted to adsorb to the substrate surface and to enhance
deposition of the desired netal |ayer t hér eon; and exposi ng the one or

nore sel ect% Bortlopi Olf éE‘e surface to an ionic solution containi ng i ons
of the desifF 15 formation of the netal layer. It is
preferred that the ne Pr.more apertures are forned in.
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that the SU@éétﬁil@s§@é;§@éit%r’ﬂaﬁa Aebirbdmedtal IA2r & BRE drigsrecstlectad pottidr® may
cover all of, or a portion of, the substrate surface. 20 Alternatively, the

filmmay be ofgsubstanae safagee wheteintbe smatbod dnaludes thecstep®plif er abl y, at

| east sone of the one or nore apertures of the masking |layer |lie over one
or nore Portions ®of tlapplyir@ fi masking Iayerpoetroeﬂweewrfm of the substmteasaid
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material is glass. Theusaggensi on of catalytic netal particles is generally
pol yner-stabilised, so as to inhibit the nmetal particles from aggl onerating
and precipitating fr ompreingdhettbmm or Thore pelegtest pettiois| dfsthel surface to a
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phot osensitive materi aI Sui t abl e such naski ng |ayers are dry filmresists

whi ch may be sel ect ed eikposingsthaehboneChe marel sele@adfprtidns of dw sudace to an
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resists. Alternatlvely, or e a polyneric
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Chat  they adt Roprefated e ine ehfioreAReRLIos afe s I e esREsiaver
material . Thgtapep P[yﬁ-lig theByEF ictthei subsirBtelifacesel ected from the group
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pol yi mi de ang id Quaké bréferrBasedt RAkYSMstratd mixrfaafékhag A Fiar of Ter firiierp! ¥
applied by coating the substrate surface with a thin |ayer of
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over one or more portions of the ITO film.

It is preferred that the colloidal suspension comprises particles of catalytic
metal which are adapted to adsorb to the ITO film but not to the substrate

25 material. One particularly preferred catalytic metal is palladium. A preferred
substrate material is glass.

The suspension of catalytic metal particles is generally polymer-stabilised, so
as to inhibit the metal particles from agglomerating and precipitating from the
solution. This polymer stabilisation is preferably achieved using polyvinyl

30 alcohol (PVA) or poly(vinylpyrrolidone) (PVP). The catalytic metal particles
may also be stabilised with a solution containing tin ions or a combination of tin
ions and the polymers mentioned above.



Anot her neans of applying the masking layer is to lamnate a filmof the
resist onto the substrate surtace. Particularly suitable filns for this
purpose are the dry filmresists nmenti oned above. This lam nation typically
i nvol ves placing the filmon top of the substrate and then feeding them
between two rollers that 20 apply pressure and heat causing the film and
substrate to adhere to each other. The offe or nore apertures in the masking
| ayer may b 0 =Y f r K v er e

appl 1 cd Lo (T BERRrEIRUS mRRA foriied & pbtseffve HatPUE] SUREOBTRN e
apertures afrhaskingplyersg ardedryasitn n@esisty ewhich iy debseletied fldmTAshahi |y,
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maski ng layer, 1nto a bat ol dal suspension. The substrate nmay
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bl owi ng2€he anphspresserepnth hgateausing 8ie tasand substsaterip adbgemtaoeach etherhe
step of exposing the one or nore selected portions to the ionic solution is
general | y effthecergiopinaie gpergresio thaupasking layenmanbe donmed aither baforegler

into a 25 b t Loni L UL [t 1S 4Pf-E r t, r the. netal
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sel ect ed portP®SHBS¥@S: he i onic sol ution. Renoval of 30 the masking layer is
typi cal Iaé facilitated by using a strong base (such as ot asi um

)
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hydr oxi vivrigallyt tae gARertiires cams formredraing dUY altbporanbyi EB) ther caggeet i ve
of whether gy AR THERFE1)C a "Hser or screening means.  Preferably, a

photosensitive material is used for the patterning. This UV lithography typically
involves exposing the photoresist to UV light selectively, such as through a UV
mask. The UV mask is usually a patterned thin layer of metal on glass.

30 Some resists are ‘positive’ meaning that the regions of such resists which are
exposed to UV light are broken down and become soluble in the developing

agent. Other resists are ‘negative’, meaning that the regions of such resists



The desired netal for deposition on the substrate is typically copper,

ni ckel, chrom um nol ybdenum tantalum or any alloys of these. Copper or
nickel are 5 particularly preferred as the desired netal. In a particularly
preferred enbodi nent of this invention, the nethod is effected by
performng the follow ng steps: applying a masking |ayer on to the surface
of the substrate; formng the desired agertures in the masking |ayer; 10

di ppi ng the j cl es;
i hei ng ¢ he "HEEIEREQFe PR LRI AR3REBHE MeBlusié i i 46veBbing, h
col | oi dal sugpatision; drying the substrate (usually with flowi ng air or
nitrogen) and then further drying it in an oven; 15 inmmersing the

substrate | AfRR elppelfeo eV MRjhel tHes dyeped haibtrats id imhrrsdiin edl suhablsness
of the desired netal is deposited on the one or nore selected portions of
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met hod. or 1o app ayer,

(or porti onshefcamec lof a'nkghtiye’ neasiste). apThiscdesuits e thebsleshee pattérmeetof The
col | oi dal suspension ref&éﬂ@% to abov cont ains catalytic particles, which
are typi cal BpeRBes)Pe; dndhe Maskinglayali um Preferably the col I oi dal

solution is prepared as follows: 25 dissolving 100 al t hough it coul d be
anywhere fr dmisapseferrednihato PEO6 P pedagming: thﬂvﬁt?m@r}gﬁép% dpedselestedul ar
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loi
conditions w t?tout not 1 ceabl e"change. | n prepari ng the substrate for the
met al deposrtlne omasking layan istthethadh ©f thecohejdahsuspensiamm dhelspbsirate evay on

its sur is ta and,.coated with ki I r r "respst” f the
Lype dedlr s beyemaE r8R ko8 Eartlo aflal BT W s RHEL of Minad: i hibedsel:
patterns COVAT!%‘FMMSngt thet béle&ﬁédepbﬂiénﬁotbt thénéolﬁf‘ délhmﬁdéhsidnattﬁe Gfiethedwhi ch
t he desired netal be deposited. Preferably phot oresi stive

material is R@féﬁb'br'n@lﬂl@e%éh@ éﬂ'ﬁ'ﬂ‘ﬂgStePa@ﬁ dBpsingther SQ'ﬂ‘éteﬁmf?"BP@%l whichnist he
b
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i ncl ude exposure o ected regions o ot oresi st
Thereafter tsetected ipirtiorss ishoalds ed driech dBv;ehg)pmalg beg effected byelpiad:rnge’dhp
dissolv ve t he, resi st osed areas subs e shoul d
e o eadli HERY SUBHRI RoPRoveRdo BoiaR Supssalby ah gl teRpd s B8 of
pol yrer i C Orsew@dﬂ 6rtrafrtseraharorlw bic¥ing 6 SUbEARSR With tétgtréarh% & subhe
cl ean patterned substrate 'S di pped into the Pd/ PVP sol ually the
20 substr at @soifrggereusirt o be d| pped into the solution for a few seconds.
Upon

The step of exposing the one or more selected portions to the ionic solution is

generally effected by dipping the substrate containing the masking layer into a

25 bath of the ionic solution.

It is preferred that, after the metal layer has been formed, the masking layer is
removed. However, it is also possible for the masking layer to be removed
after exposing the selected portions to the colloidal suspension but prior to
exposing the one or more selected portions to the ionic solution. Removal of
30 the masking layer is typically facilitated by using a strong base (such as



removal of the substrate fromthe solution, it should be inmediately rinsed
thoroughly with DI water. The substrate may then be dried with nitrogen or
air and may then be placed in an oven to renobve any renai ni ng noi sture. The
substrate is then placed in an electroless plating bath to deposit the 25
desired thickness of nmetal on the exposed selected portions of the
substrate. Generally, the particles in t ®e PdI PVP sol do not adhere to the

esi oty PRETED° D898k TuhieH SEG08, AlieBhes el Tupdfol BBt (BBD my
be renoved firr@spedioe vfbaetiadreit has beeh @xpbsedret abt. deposi tion step (but after
the step of activating the 30 substrate with the Pd/PVP sol). In certain

cases, hovevigle désiretyndtal frsdépdditort onl thaveubidiate esitgdically EbSp&ymdkett €.
Drawinas Figure 1 is a flow chart of a nethod according to a preferred

enbodi ment EHrEBiUm; Holykdenume tantalug pr goy alloys of thesencqrapper periskelamey e
vi ew of 8 S%ﬁéﬂé%ﬁ&?&rg& ng tﬁ?d@si’?é(?h%téled enbodi nent of this invention.
e icp

Figure 37is"a sc erspeciirve view of a substrate with nasking |ayer

(resist) aphhlhbaRAl treHeet dBBkiod BBESREHATIRE Indhal I Biocted

) . t
i nvention. qur € i's a Erspecti ve Vi ew o e’ su ate and

maski ng | ay &y pdrfdriving thefollowidy stepshe masking | ayer is patterned to expose
sel ected portions of the substrate, according to a preferred aspect of this

i nvention. i gur eppRingaanaskiediiyet onltenhy saacs of the subskat@t e and maski ng
| ayer of Figure 4A. 10 Figure 5 is a side cross-sectional view of a bath of

col | oi dal sal uti derming thevdesined Bpedutestindhe maskingalakeng | ayer of Figures 4A
and 4B is being dipped. Figure 6 is a side cross-sectional view of a bath,

contai nflg et al JiRRA e sulstrate intorthe selleidabayspreasion fitatalytizparticles: i nt o
whi ch the substrate. and masking |layer, 1S bein i . Fi.qure .7.is a
schematic si‘de vi'l ngft?}eh%l?osﬁﬁrgg?y\g edS?n M%’EF gg'%z?ﬁ%i%a agf%rvd"?w”%‘rﬂtiﬁ y
renoved maski ng Icalleidal $udpemsiomy t he netal deposition steps according to a
preferred aspect of this invention. Figure 8 is a schematic perspective

vi ew of the *substrying thesubstrateiadallyyyih fipwing,aipr aitcagen) gadtheq further
deposi tion, accoidiying itin am ¢verf;er red enbodi ment of 20 this invention.
Figure 9 is an optical mcroscope inage of a partial plan view of the
substratt® ard maskimegsingythve Sobsteatenip artelectuielpssimetallisakiogulbath10ntilsthen
enl arged vi ew of 1 n; i r i e 9.
25 Figure 11 is g% P E%tﬁgir%g%sa?hg}f g?%%cgﬁégplgr%‘tggq e s%rgésto Ea eeand
maski ng | ayer of Selegtedpagionsiofihe suface obthesspbistrate; @ngr oscope i nage of a

partial plan view, of .the substrate, show tal deposited on sel ected
portions of °the SHERING W%W%ﬁ%%'ﬂ%{"ltﬁgé%?éﬂtﬁved). 30 Figure 13 is an

enl arged Vi eldifortal REFY MRy Pe BRIGRANB LRNEr ficilfatBUAE nléthod. For instance,
20 prior to applying the masking layer, an ITO film (or portions of such a film) may
be applied to the substrate surfaces.

The colloidal suspension referred to above contains catalytic particles, which
are typically catalytic metals such as palladium. Preferably the colloidal
solution is prepared as follows:

25 o dissolving 100mg (although it could be anywhere from about 25mg to
about 500mg) of PVP (weight averaged molecular weight = 50,000 -
although it could be anywhere between about 10,000 to about 500,000)
in DI water;

. dissolving 150mg of PdCl. in 5.25ml of HCI (37% aqueous solution);
30 o mixing the PVP and the PdCl; solutions together;



Figure 14 is a further enlarged view of a portion of the substrate of
Figure 12. 9 Brief Description of the Drawi ngs As shown in Figures 2 and
3, the substrate 1 is a substantially rectangul ar support on an upper
surface of which is located a filmof ITO 2. A masking layer (resist) 3 is
pl aced over the upper surface of the substrate. 5 Figure 3 shows the

maski ng | ayer 3 as covering the entire upper surface of the substrate 1.
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di mensi oned so as only " t0 cover the ITOfilm As shown in Figures 4A and
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portion 9 deposited on the substrate 1. Figure 8 shows the substrate 1
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follow ng nefal deposition but prior to.rempval. of the masking |ayer. 3. The
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Generally, the particles in the Pd/PVP sol do not adhere to the resist and,
therefore, no plating generally occurs on the resist. The resist may then be
removed from the substrate. Alternately, the resist may be removed from the
substrate prior to the metal deposition step (but after the step of activating the

30 substrate with the Pd/PVP sol). In certain cases, however, it may be desirable
to leave the resist on the substrate.

Drawings

Figure 1 is a flow chart of a method according to a preferred embodiment of
35 this invention.



Modi fi cati ons and i nprovenents to the invention will be readily apparent to
those skilled in the art. Such nodifications and i nprovenents are intended
to 10 be within the scope of this invention. 11 C ains The clains
defining this invention are as follows: 1. A nethod for the el ectrol ess
deposition of a desired netal |ayer on one or nore selected portions of a
substrate surface, wherein the method 5 Pncludes the steps of: applying a
maski ng | ayes t i i or
more. aper tuf G e dmih ot BersBLA RN I sidfard ceRoRd & J3KEeRa
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claim2, whéf hasyhriraleagaosdingiaa pretaired aspedt of His iMenfiaNoxi de (1 TO)
formed thereon. 4. A nmet,hod _accprdi.n cl aj wher ein .at |l eas one of
the one or - Fre 4815 AREISRR RBNMER drhe afbithate MRSk e i FIUTE
portions of 4Ahe ITOfilm 5. A nethod according to any one of clainms 1 to
4, wherein the col]loidal 25 suspension includes particles of catalytic

metal . 80 AFigurRRiIsR slensregSsectionalviey aimcbalnof Galleidal selutigndetoawaich

surface i nckilegbgtrate landahasiky igyered Fidigres an aﬁ@&qubalngtd}ipFa@.t al and the
material of the substrate are selected so that no substantial adsorption of
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according to one o I'ns wherein the substrate material is

glass. 12. Figme®is acschefidtis pérspastivendiedl ofthl SBbstrdte (Wikh MAsKiRg Naydte
masking layer_ is forgEd of a gol%mar.{.c mater(lj.al to vvhlfch go sgbai anh(g] 10
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cl ai m 120 wiisisénventioa. pol yneric material is selected fromthe group
consisting of suitable polycarbonates) fluorinated polymers, cellophane)
pol yi mi de afigwers isage-optisaldmigsegeanesimage of a partial plan view of the substrate

and masking layer following metal deposition.

Figure 10 is an enlarged view of a portion of the substrate and masking layer of
Figure 9.

25 Figure 11 is a further enlarged view of a portion of the substrate and masking
layer of Figure 10.

Figure 12 is an optical microscope image of a partial plan view of the substrate,
showing metal deposited on selected portions of the substrate (with masking
layer removed).

30 Figure 13 is an enlarged view of a portion of the substrate of Figure 12.

Figure 14 is a further enlarged view of a portion of the substrate of Figure 12.



15 14. A nethod according to claim 12 or claim 13, wherein the polyneric
material is a photoresist. 15. A nethod according to any one of clains 1 to
14, wherein the masking layer is formed of a dry filmresist. 16. A nethod
according to claim 15, wherein the dry filmresist is selected 20 fromthe
group consisting of Asahi Chemcal's SunfortT"" resists and DuPont's
RistonT"” resists. 17. A method accordin§ to any one of clains 12 to 16,

wherein theé)n?d)r nore apgrtyres in the nmasking |layer are formed using W
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of the dsawifigsking layer 3 contains a multitude of shaped holes (most of which are
circular 4a and one of which is linear 4b). In the embodiment shown in Figures
9 and 10, a clear dividing line 10 can be seen — above which no metal has
been deposited and below which metal has been deposited. Below the dividing
line 10, metal can be seen to have been deposited in the shaped holes of the
30 masking layer 3.  This deposition occurred because of the presence of the
seeded ITO film on the substrate.

Figure 10 is an enlarged version of a portion of Figure 9 showing the portion of
the substrate surface (with masking layer) near the dividing line 10. As can be
seen, in the shaped holes 4a, 4b which are above the dividing line 10, being
35 those which overlay portions of the substrate on which the ITO film had not
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10 colloidal suspension of catalytic particles adapted to adsorb to the
substrate surface and to enhance deposition of the desired metal
layer thereon; and

o exposing the one or more selected portions of the surface to an
ionic solution containing ions of the desired metal to enable
15 formation of the metal layer.

2. A method according to claim 1, wherein the one or more apertures are
formed in the masking layer after applying the layer to the substrate
surface.

3. A method according to claim 1 or claim 2, wherein the substrate has a
20 film of indium tin oxide (ITO) formed thereon.

4, A method according to claim 3 wherein at least some of the one or more
apertures of the masking layer lie over one or more portions of the ITO
film.

5. A method according to any one of claims 1 to 4, wherein the colloidal
25 suspension includes particles of catalytic metal.

6. A method according to claim 5, wherein, when the substrate surface
includes a film of ITO formed thereon, the catalytic metal and the
material of the substrate are selected so that no substantial adsorption of
the catalytic metal occurs on the substrate material.

30 7. A method according to claim 5 or claim 6, wherein the catalytic metal is
palladium.
8. A method according to any one of claims 5 to 7, wherein the catalytic

metal particles are polymer-stabilised.
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&' () - SI >KKL4LLLZ0Eh6thod according to any one of claims 6 to 10, wherein the substrate
material is glass.

12. A method according to any one of claims 1 to 11, wherein the masking
layer is formed of a polymeric material to which no substantial
10 adherence of the catalytic particles occurs.

13. A method according to claim 12, wherein the polymeric material is
selected from the group consisting of suitable polycarbonates,
fluorinated polymers, cellophane, polyimide and acrylate-based
polymers.

15 14. A method according to claim 12 or claim 13, wherein the polymeric
material is a photoresist.

15. A method according to any one of claims 1 to 14, wherein the masking
layer is formed of a dry film resist.

16. A method according to claim 15, wherein the dry film resist is selected
20 from the group consisting of Asahi Chemical's Sunfort™ resists and
DuPont's Riston™ resists.

17. A method according to any one of claims 12 to 16, wherein the one or
more apertures in the masking layer are formed using UV lithography, a
laser or screening means.

25 18. A method according to any one of claims 1 to 17 wherein, prior to the
step of exposing the selected portions of the substrate to the colloidal
solution, the layered substrate is cleaned to remove any residues of
polymeric or organic material.

19. A method according to claim 18, wherein the cleaning is effected by
30 plasma cleaning or UV ozone cleaning techniques.

20. A method according to any one of claims 1 to 19, wherein the step of
exposing, the one or more selected portions of the substrate to the
colloidal solution is effected by dipping the substrate containing the
masking layer into a bath of the colloidal solution.
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it with a stream of gas.

26. A method according to claim 24, wherein the step of exposing the one or
15 more selected portions to the ionic solution is effected by dipping the
substrate containing the masking layer into a bath of the ionic solution.

27. A method according to any one of claims 1 to 26 wherein, after formation
of the metal layer, the masking layer is removed.

28. A method according to claim 27 wherein a strongly basic solution is used
20 to facilitate removal of the masking layer.

29. A method according to any one of claims 1 to 25, wherein the masking
layer is removed prior to the step of exposing the one or more selected
portions to the ionic solution.

30. A method according to any one of claims 1 to 29, wherein the desired
25 metal is selected from the group consisting of copper, nickel, chromium,
molybdenum, tantalum and any alloy of these metals.

31. A method according to claim 30, wherein the desired metal is selected
from copper and nickel.

32. A method for the electroless deposition of a desired metal layer on one
30 or more selected portions of a substrate surface, substantially as herein
before described with reference to any one or more of the drawings.

33. A product made according to the method of any one or more of claims 1
to 32.



