1 26/ 01/ 2005 METHOD FOR ELECTROLESS DEPOCSI TI ON OF A METAL LAYER ON SELECTED
PORTI ONS OF A SUBSTRATE Technical Field 5 The present invention relates to
a method for electrol ess deposition of a netal |ayer on selected portions
of a substrate. A preferred formof the invention relates to a method of
depositing a desired netal |ayer, by el egt rol ess deposition, ?8/0?&%08r
nore selected portions of an indiumtin oxide (1TO surface of a
substrate. These selected portions are typically transparent 10 conductive
paths of | TO BEMEIFIORRORELECTRALESS HEPQSIHON OFcAIMETALILAAYERhere a
docunent, act or itemof know edge is referred to or discussed, this
reference or di scussi ofONSEIECIEDBORHONS OFA SUBSTRAKE unent, act or
item of know edge or any conbination thereof, was at the priority date:
(a) part of the conmon general know edge; or (b) known to be relevant to
any attenpt to solve any problemw th which this specification is

concer ned. ZJ@chwicathield cal netal lisation of semiconductors has substanti al

i ndustrial and comrercial significance. This netallisation is generally

ef f ect edSby nean$hefpresérddhveritiemsredtes itoa wetirodsfor tedddtelesdépedition 6i1ah
substrates typically inclyde netals, ceram cs (including glass) and

pol yners. ?Fﬁl@fé eQ%niﬁLf%‘,’tefitp?@'oB%s?fr 8dSybsteB os A pﬁ‘?fgk@ﬂ g’rﬁ"’h@él‘ihﬁ
substrat e byhvettiof! rBleLIFE mERBADE Td\e@f)sitif‘n?‘%\ &ég?l%tdrrﬂéféé 'Ia}etrylﬁ’* ERlctréless.
imersed in a solution contalning a reducrng agent an i ckel 1 ons (SRh 2+) .
The ni ckel ideposiion, tadabedor byorehseleetddcpadioageoft anuisdainh ytin wxidee (lfiGYsence
of a suitable catalyst. 1t is usyal ractice to catalytically activate the
surface of tng%gﬁbgﬁ/[aatsg!)%qtgh isllshe[sg BE%CEﬁqpatpé)&t'% éé%%@@hh#@%ﬁ’@ﬁ%@i tion
of the net alcohbutiire gfthsfliroubstrate surface. 30 A conmon catal yst used
in this reaction is palladium 2 26/01/2005 However, it is often difficult
to selectively deposit the desired netal |ayer on selected portions of the
substrate surface. This is because, when a substrate

Background to the Invention

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

15 document, act or item of knowledge or any combination thereof, was at the
priority date:

(@)  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.



surface is activated, the netal will tend to deposit on all of the
activated 5 surface. Therefore, it may then be necessary to deactivate
portions of the surface where the netal is not to be deposited. For
exanpl e, US 4824693 di scl oses a nethod of depositing a sol derabl e netal

| ayer, by an electrol ess process, on tragsparent conductive pag@?1%@PgTC)on
certain substrates (including glass substrates). The invention o

4824693 10 invol ves activating the surface of the conductive paths by
imersing the entire substrate surface in a bath of palladiumchloride and
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deactivated prior to the netal depositrion. pean Pat ent
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present invention is directed towards an i npr or selectively

25 acti V@t i meyalvesuactivating the sasface of dlo¢ Iconductivespaths iby idupersing the entireeon.
This inventi | s, further direct t pwards. an i,npr.oved met hod of
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I nvention According to a first aspect o i's invention, ere is provided
a net hod f osubpkatesine bydrgflugdc cmtsgsi Thenprecess ke inaludes deppsitien afrthene or

nore sel ect | 0 t S r el t el udes
the steps o :etgpc[aaé!%@?nag“ éle%é%lg%grﬁ%;ﬁgr %@?@%%Iéw{sﬂuoﬁpgggmg“ {F\%h'le%?rgadh@@r at e,
said 1015 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.



15 1t is preferred that the one or nore apertures are forned in the masking
| ayer after applying the layer to the substrate surface. masking | ayer
adapted to have one or nore apertures forned 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 cqlloidal suspension szﬁﬁﬁﬁ&%E'C
particles adapted to adsorb to the subsfrate surface and to enhance

deposi tion | | layer thereon; and exposing the one or
nore sel ect ;SE" PO ?M@ﬁbéguﬁj\'é}:ﬁgﬂourface to an ionic solution containing ions

f the d m of t he .net al yer. Jt is further
oref orred t ASEORTS toBRrpLAt € o hEThuEe theiR JF Hriunplrmethad i bt
This fil m mejectokss ddgositfon 6fa dedifdd efalhyertdifosel B hicte %eﬁéd:técﬁ?@rtlongo
Alternatlvelg the filmmy be applied in patches to the substrate surface.

Pref er abl y, Oh@ SUbgtANCeswsfase, wherein she metaed inghidesthesters efie maski ng | ayer
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stabilised with a solutjon contalnin

i ons and the pol ymer s SHRsHatg a&l@o@@ tojeplpanesy nglmoﬁﬂlﬁ(dﬁ@fedamahay
be formed of a phot osgy‘ertthy,eoﬁaéml al. Suitable such nmasking |ayers are
dry filmresists which may be selected from Ashahi Chemcal's SunfortTM
resi sts. Alternarivel gxposiagdhg drid or nevestelectgd ppriehs of dwe surface to an

ionic solution containing ions of the desired metal to enable
15 formation of the metal layer.

It is preferred that the one or more apertures are formed in the masking layer
after applying the layer to the substrate surface.

It is further preferred that the substrate surface has a film of ITO formed
thereon. This film may cover all of, or a portion of, the substrate surface.
20  Alternatively, the film may be applied in patches to the substrate surface.

Preferably, at least some of the one or more apertures of the masking layer lie
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.



fromDuPont's R stonT"" resists. Alternatively, the masking |ayer may be
formed 5 of a polyneric material to which no substantial adherence of the
catalytic particles occurs. Simlarly, the catalytic particles may be

sel ected on the basis that they do not (to any significant extent) adhere
to the polymeric material. The polynerig material is typicallyg¢lggked
fromthe group consisting of suitable polycarbonates, fluori na?

polymers, cei L}%E?@ﬁgé%rﬁhg‘%%% 3 e&%f P{J)t%ggn{ﬂ gnaqg ”%L?tabt-[%%ggﬁsm nd

| ayer is prefera y coa e Su sur ace

layer of a pieskingdagersyareparyniim réblsﬁs aglsith ng\abee belested ¢roptl Ashatpi n
coating a liguid re mt he. substrate surface and subsequent CUI’I ng

and/ or dryi e{’fN@a||5}S§HPf9V‘?e5f?§|§tS A@F@WHWWemﬁ deynfimfesist g3y l& h
.
appl i ed by $mggg%gggvpg§bﬂwre§ tsaAﬁgMa%Oé %&k.ha Aggé[ heé?be faﬁnéguc

as those descri onto the su strat sur ace r~neans o

appl yi ngdt hef rmglalymetiayeaterial to Wwhich nat esubstaritial afdhiehencee of the mtalytlche
substrate surface

Parti cul arl ui t bI fil for this ose
Sy T ey e BRLiSs ordirs, AmlRHY dhe aialv e prHiNe Ay i SeBIF o t1e Basis”
| th t
PO erg { nadhat thgycdo ek (@f Sﬁg%égﬁﬁﬁ?ﬁi’gfé@%ﬁ?%m{wﬁés Qﬁgnﬁ‘&%’ﬁeﬂﬁ"b@?‘?ﬁ‘?gnt o
adhere to edke @DR@HGFIC Thateoak isrtypically aqﬁiemtedeﬁronn thaegmupkcoqsistﬁggarofnay

be f d b fter th | b lied to th
substrate. - Adgber PicEEinaydh . Ay St BrtsY §IQHManEncPolfBREG s 8585 ¢ or
appl yi ngot h@cn;aaﬂeLmédaﬁ@wrﬁe@s e AdRKing@lager &> preferabl bipp nédm yagettihngr es

are formed using UV |ithography g'n t he case of photosen5|t|ve mat er I al s),

a laser or dke ééhistf@terﬁéﬁme thhsa Iaﬂaxﬁrqaph@ipmﬁyemwnﬁat &hisgoatisgused

for the pat t W \, ex | he
phot or esi st%%h%qﬁmq: s@/é |€§ [@DQJ{%’Y @#r%ﬂ&hg ?}Béﬁa gﬁéﬁ%gnb}v
mask is usuzslub;equemtyt euriregdahdiion dryaylgrthefllqmd pasistn Aternativélp, thenmaskingst s
are 'positi nmeani ng t hat ghe regi ons of such _resists which are exposed

to W Iight Yaver Bauiten a6l bicrsadagan Spiascs of 4 syitakle polysperig MatgEsl:
Q her r¢gsi S\t/\(lénﬁss'tméé& d%%% E)hlﬂﬁ Strhfedd Of such resists 5

26/ 01/ 2005 are expose to UV en an cone i nsoluble to the
devel opi N9 QaRALr means of applying the maskmg layer is to laminate a film of the resist

onto the substrate surface. Particularly suitable films for this purpose are the
dry film resists mentioned above. This lamination typically involves placing the
film on top of the substrate and then feeding them between two rollers that

20 épply pressure and heat causing the film and substrate to adhere to each other.

The one or more apertures in the masking layer may be formed either before of
after the masking layer has been applied to the substrate. However, it is

generally preferable to form the apertures after applying the masking layer to
the substrate.

25 Typically, the apertures are formed using UV lithography (in the case of
photosensitive materials), a laser 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



After exposure to UV light, the |ayered substrate is inmmersed in a suitable
devel opi ng agent adapted to selectively renove the exposed regions of the 5
resist (in the case of "positive' resists) or the unexposed regions of the
resist (in the case of "negative' resists). This results in the desired
patterns (of apertures) being formed ingthe masking layer. It pmpiggkerred
that, prior to performng the step of exposing the sel ected portlons of
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After exposing the selected portions to the colloidal suspension, the method
preferably includes the further step of rinsing the selected portions, which is
preferably done with deionized water (DI water). After the rinsing step, the
selected portions should be dried. Drying can be effected by placing the

20 layered substrate in an oven to remove substantially all of the water from the
selected portions, and/or by blowing the substrate with a stream of gas, such

as nitrogen or air.

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



chromi um nol ybdenum tantalumor any alloys of these. Copper or nickel are
5 particularly preferred as the desired netal. In a particularly preferred
enbodi ment of this invention, the nethod is effected by performng the
followi ng steps: applying a masking |layer on to the surface of the
substrat e, formng the desired aperturgs in the masking | ayepgid@obsppi ng
the substrate into the coll oidal suspension of catalytic particles;

rinsing the substrate with clean water imediately after dipping it in the
col | oi dal sGQF?e?'HFoﬁ?)’dchﬁ'%)nd"h'% sliorgly aataghes, dhey masking | lBYEhJresist) or

it ' it i ; 15 immersing the
L S e R 9

substrate in a . ; th until the desired thickness
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eyt eal 15 CRAEeT kil bRt of Bl o R koS vl

solution is rrfegﬁfﬁﬂw : (di ssol ving 100ng (al though it could be
anywhere froma o&t gﬁ‘géﬂ)lbmg@osl}tgé%omrg) of PVP (wei ght averaged nol ecul ar

wei ght = 50,000 - "a t 10,000 to
about 500, 000) iaﬁal%ﬁ'%ﬂ?%k“f‘%%ﬁ%ﬂ?@?%ﬁ%@ﬁ%@%%%ﬁ?@é. 25mL of HOI
(37% aqueous sol %mﬁ%;theaesir@dapgr_t@@e i Adkindtlafelcl2 sol utions
toget her; 7 26/01/ 200 sl ow y addi ng 10-35nml of hypophosphorous acid

(H302P) 1050% aqudippng the sulthsirgte irdo tthe colididali suspensioarof aatalyhr paticleguant i ty
of another suitable reducing agent); adding D water until| the total
vol ume of tRe solfipsingnthess @te with; glean water immediately after dipping it in the

colloidal suspension;

. drying the substrate (usually with flowing air or nitrogen) and then further
drying itin an oven;

15 immersing the substrate in an electroless metallisation bath until the
desired thickness of the desired metal is deposited on the one or more
selected portions of the surface of the substrate; and

. stripping the masking layer from the substrate.

Additional steps may be included to further facilitate the method. 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 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 - mixing the PVP and the PdCl; solutions together;



5 The PVP stabilised palladiumcolloidal solution (the "Pd/PVP sol") is
very stable and can be kept for nonths under normal conditions w thout
noti ceabl e change. In preparing the substrate for the netal deposition, a
cl ean substrate, having an |1TO film or ITO pattern on its surface, is

taken and coated with a masking | ayer (9r 'resist") of the typg, g&?’gél bed
above. 10 The resist needs to be patterned so that the pattern§ (9 pond
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air and mayor ‘nesistipofthadppe deseriben/atotey remove any remai ni ng noi sture.

The substrate is then placed in an electroless plating bath to deposit the
25 desi1@d {liecresigisnegdamie e pattermnedespothat thel pattasts manasposdowith the
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schemati c perspective vie e accor efer
substrate should be cleaned after patterning of the reS|st SO as to remove any

residues of polymeric or organic material left on the surface of the substrate.

The clean patterned substrate is then dipped into the Pd/PVP sol. Usually the

20 substrate only needs to be dipped into the solution for a few seconds. Upon
removal of the substrate from the solution, it should be immediately rinsed
thoroughly with DI water. The substrate may then be dried with nitrogen or air
and may then be placed in an oven to remove any remaining moisture.

The substrate is then placed in an electroless plating bath to deposit the
25 desired thickness of metal on the exposed selected portions of the substrate.

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.



enbodi nent of this invention. Figure 3 is a schematic perspective view of a
substrate with masking | ayer (resist) applied thereto, according to a
preferred aspect of this invention. 5 Figure 4A is a schematic perspective
view of the substrate and masking layer of Figure 3 in which the masking

| ayer is patterned to expose selected pogtions of the substra§@01,§?§§rdi ng
to a preferred aspect of this invention. Figure 4B is a schematic plan view

cross-sect | RATS 4B Tredi Acpecle Rl S sl abidiliy 0 d refhrfed
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t he substra#é.and masking layer of Figure 9. 25 Figure 11 is a further

enl arged view of a portion of the substrate and naski &gaé Iai/_er of Figure
sOkyti

10. FiglPe Figure &nis apidecenossisectianapiew phgebath of gede an intpewhish t he

substrate, tﬁé"@%é’c%té@hﬂ'md@lﬂﬁéh%{é@_o@Figjiﬁé@%A%d)@Btié BBhgdippé@ substrate
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layer is being dipped.
15 Figure 7 is a schematic side view of the substrate of Figures 4A and 4B with
partially removed masking layer, following the metal deposition steps according
to a preferred aspect of this invention.

Figure 8 is a schematic perspective view of the substrate (with masking layer
removed) after the metal deposition, according to a preferred embodiment of
20 this invention.

Figure 9 is an optical microscope image 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.



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 I1TO 2. A masking
| ayer (resist) 3 is placed over the upper surface of the substrate. 5
Figure 3 shows the masking |layer 3 as covering the entire upper surface of
the substrate 1. This may be preferred, of or exanple, in S|tuaké §$ere
the seeding partlcles (and therefore the deposited netal) may 0 P

adhere to where the seeding particles do not (at
| east, to abl;'i@fB Q 't' Y o@ﬁ%@éﬂ%%%orb to the substrate, the masking | ayer
may be 10 diageasdvan 4 Ifiﬁw%% 9Ny BO tﬁé"é‘%l'bsﬁr Fe |1TQ$ éuﬂsﬁlaﬁ %\&ahQHErgurES
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of whi ch ar diroensiohed stbaaSawdcarr&sp@Ihdemﬂtme selectedaportibhs of thet substnabe onnent

shown in Fi gypsich hetlds iPbe YepbSidg di viding Iine 10 can be seen - above
whi ch no netal has bee% depose?3 and bel ow whi ch netal has been
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portion of ubstrate su near
line 10. As SOHHiopS8 containing ions of the desired metal (geg nickel).

Figure 7 shows the layered substrate 1, with the masking layer 3 partially
removed from the substrate 1, following the step of metal deposition and
20 showing a metal portion 9 deposited on the substrate 1.

Figure 8 shows the substrate 1 having metal portions 9 deposited on the
selected portions of the substrate 1.

Figures 9 and 10 show a portion of the upper surface of the substrate 1
following metal deposition but prior to removal of the masking layer 3. The
25 masking 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



seen, in the shaped hol es 4a, 4b which are above the dividing |ine 10,
being 35 those which overlay portions of the substrate on which the ITO
filmhad not 10 26/ 01/ 2005 been deposited, the netal did not adhere. This
is also shown in Figures 11, 12, 13 and 14 (in all of which the masking
| ayer 3 has been renoved). Figure 11 shgws a single circular g seredokol e
4a which contains a netallised section 20 and a non-netallised section
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the invention wll
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metal | ayer piatingnenly tertain gogisinscoled substriaten bavihgaars libSt filan. e Thisr enakles
wherei n t he ggybat é@élﬁﬁtép Hﬁ’lg qeh”})H Otlhé Ré r‘é@bél\e of)f(;ifed&tfskrg formed

t hereon and wherein t es the ste applyi ng a maski ng
| ayer onto Mtﬁilﬁ(ba"tfoﬁeean@amérdmkeﬁtg toatHRy invedaon adill tise h@é{@ilyoapparrentmae

of “the. sur 1 SRE skl i hed Rl mEReRfoh ol diteBtvelie i ite TGeTORR o O

surfacet@o @e\&Mﬂh¢hdabommeﬁ@hsmuenﬁdmcataIyt|c particles adapted to adsorb
to the substrate surface and to enhance deposition of the desired netal

| ayer thereon; and exposing the one or nore selected portions of the
surface to an 15 ionic solution containing ions of the desired netal to
enable formation of the netal |ayer on said one or nore selected

portions. 2. A nmethod according to claim1, wherein the one or nore
apertures are



formed in the masking |layer after applying the layer to the substrate 20
surface. 3. A nethod according to claim2 wherein at |east sone of the one
or nore apertures of the masking |ayer |ie over one or nore portions of
the ITO film 4. A nethod according to any one of clainms 1 to 3, wherein
the colloidal 25 suspension includes pajticles of catalytic I A
nmet hod according to claim4, wherein, mﬂgn the substrate surfg?é%1pwgﬁudes
afilmof 1TO forned thereon, the catalytic metal and the material of the
substrate afdaims ected so that no substantial adsorption of the catalytic

metal occurgs on, the pstrate material. 30 6. A nethod according to claim4
or claim 5, THE&SAIMS 5#@'%% {nventige @ asollgws:| adi um 7. A net hod
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nmet hod according to any one of clains to 6, erern e catalytic g
netal particles &ethediglydessthestens 8fisol ution containing tin ions. 10. A
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material 15 gl ass. 11 oPROIHE Romaskig: lVRG At 4 BitAs: NI MRS dPYeS,
wherein the maski ng bdgpted o haveretneodr mope lapeeiures farhesd tHeréin sdiashtono

substantial 10 adher g0G6cOfnd e GRRRI Sefedd bofioRs of #id'Sdrads; A Method
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group cepsisting.of sukpadihg tAe! o oPIRGILSeleclddupbitpRs S PRl WP to a
cel | ophane, polyim de apd acrli%I at e- based

- ol yners. 15 13. A net hod
according to clai m 11°gfloigpks pﬂ?'%r@tﬂl%'%éaﬂﬁf%ﬁ@‘;?@edr?ﬂ@é’ﬁpg? to they
phot or esi st .. substrate surface and to enhance deposition of the desired metal

layer thereon; and

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

portions.

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
20 surface.

3. A method according to claim 2 wherein at least some of the one or more

apertures of the masking layer lie over one or more portions of the ITO
film.

4. A method according to any one of claims 1 to 3, wherein the colloidal
25 suspension includes particles of catalytic metal.

5. A method according to claim 4, 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 6. A method according to claim 4 or claim 5, wherein the catalytic metal is
palladium.
7. A method according to any one of claims 4 to 6, wherein the catalytic

metal particles are polymer-stabilised.



14. A method according to any one of clainms 1 to 13, wherein the masking
| ayer is forned of a dry filmresist. 15. A nethod according to claim 14,
wherein the dry filmresist is selected 20 fromthe group consisting of
Asahi Chemical's SunfortTMresists and DuPont's R stonTMresists. 16. A
nmet hod according to any one of clainms 1440 15, wherein the ongggyofBr €
apertures in the masking |ayer are forned using UV lithography, a Taser or

horoin, prear i & pkiod fecSPRGRAEH, 7, MheanY RAGE, A Hydeh ard®
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renove any resi dgeghedle. polynmeric or organic material. 18. A nethod
according to claim17, wherein the cleaning is effected by 30 plasna
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19, wherein, aft B7ateHal I819485S. of exposing the one or nore sel ected portions
of the substgate g
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after the rinsindaysrefs formaedSofeh epolythepior timatesiabrte avhichl ho sabstartial
substanypal Iy al lgRErdta cyﬁhgrcaﬁ@md?%}paégc%ke'd portions. 22. A nethod
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the drying step ingludes,. 10 hlowi ng a stream of gas . r the | gyered
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blowing it with p%ly?ﬁéres"?‘m of gas.

15 13. A method according to claim 11 or claim 12, wherein the polymeric
material is a photoresist.

14. A method 'according to any one of claims 1 to 13, wherein the masking
layer is formed of a dry film resist.

15. A method according to claim 14, wherein the dry film resist is selected
20 from the group consisting of Asahi Chemical's Sunfort™ resists and
DuPont’s Riston™ resists.

16. A method according to any one of claims 11 to 15, wherein the one or
more apertures in the masking layer are formed using UV lithography, a
laser or screening means.

25 17. A method according to any one of claims 1 to 16 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.

18. A method according to claim 17, wherein the cleaning is effected by
30 plasma cleaning or UV ozone cleaning techniques.

19. A method according to any one of claims 1 to 18, 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.



25. A nethod according to claim 23, wherein the step of exposing the one or
15 nore selected portions to the ionic solution is effected by dipping the
substrate containing the nmasking layer into a bath of the ionic solution.
26. A nethod according to any one of clains 1 to 25 wherein, after

formation of the netal |ayer, the nmaski | ayer is renoved. 2 6/0@@'685“‘1
according to claim26 wherein a strongly basic solution is use
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netal is selected fromthe group consisting of copper, nicke chrom um
mol ybdenum 2tant & umethod actpordihgoty efaimh2s ewheriein SaftéiOtheArmiSIrJgOdte@CQhédl ng
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30 or nore sel ectheisglectadoprytions.a substrate surface, substantially as
herein befqgre described with reference to an¥l§one or nore of the draw ngs.

32. A produc?- nade Meeddpserrang: kR dlaimhadl owhargin dhe aryingrsdeps inglugess 1

to 31. placing the layered substrate in an oven.

23. A method according to claim 21, wherein the drying step includes
10 blowing a stream of gas over the layered substrate.

24. A method according to any one of claims 1 to 23, wherein the drying

step includes both placing the layered substrate in an oven and blowing
it with a stream of gas.

25. A method according to claim 23, 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.

26. A method according to any one of claims 1 to 25 wherein, after formation
of the metal layer, the masking layer is removed.

27. A method according to claim 26 wherein a strongly basic solution is used
20 to facilitate removal of the masking layer.

28. A method according to any one of claims 1 to 24, wherein the masking
layer is removed prior to the step of exposing the one or more selected
portions to the ionic solution.

29. A method according to any one of claims 1 to 28, wherein the desired
25 metal is selected from the group consisting of copper, nickel, chromium,
molybdenum, tantalum and any alloy of these metals.

30. A method according to claim 29, wherein the desired metal is selected
from copper and nickel.

31. 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.

32. A product made according to the method of any one or more of claims 1
to 31.



