; OPe3e | F\x6BT1530 August 2004 1 Method of form ng sel ective el ectrol ess
pl ati ng on polynmer surfaces This invention rel ates t a3l Aegyst 2004ng of

pol ymer surfaces and, in particular, to the netallisation of printed
circuit boards and flexible substrates. The Applicant has al ready proposed
a nmethod of selectively plating an aromatic polynmer surface conprises
illumnating the polynmer surface with a laser light to activate desired
regions of the surface to be provided mﬁfh netal | i sati on. When the surface
is subsequently imersed in a plating solution, selective seeding occurs on
the regions of the polynmer surface that have been activated by the | aser
and metal is fRpRY r I esired tern. Wiilst this
met hod is effecti ve&f?ﬁmgalg%lgéelgﬁtﬁg e{a"?@?‘ﬁ%’ l%)tih egt%éf Oé% eercstla i \%ﬁsy activated
areas, it is found that sone seedi ng, and consequently sone plating, occurs
out si de the a&bivated regi ons of the polynmer surface. In an attenpt to

mi ni mi se thi s ONdBYERRR relpies &q the; platpgsol polymer Sistisesiands inppgicelar. e seedi ng
solution with ; ' i.] el 1 the formation of

o ating i ¢ o stdlion of pAnER N horhl draekibfl SRR, £ 170Ut T use t he
prior method in industrial applications. The present invention ains to

rovide a platin t ho ich overcones the disadvantages of the known
ﬁet hod andpi ﬁgﬁgf’g%fagt gﬁ\rl‘}’@rﬁgcg'_ RTAPYSH Gg‘ferﬂil%]l of splsrtiely P]Gg\%g apgeBrliEngl y, in
one aspect, ! pdlyMeCsaice lOMBALsANuAIANAE iR g@lﬁggﬂ;@%@é ot 1aRg DSt T At

mat eri al, which when activated by |aser S seeding p icles for
an el ectrol es® ptipierdgspedeegiens ofothpriusfaogyto hpplrgvide] witht metaabticn, coat i ng

to a substrat r 0 be plated; selectively jllumpating the coated
substrate sur e{%}ef t\I/]\ngt% ﬁrf%cgsgrs %Fe(ﬂlff’n Yo BBFEES 19 %gﬂaggg éaﬂ‘é‘P%aseé‘fCtlFﬁe

stri ppabl e Costt:iiilng orddts ondRe AIPBIS tof Zﬁ@gzljl?m@%ﬂrfagte ?l;}ai‘@lawg@ernl iDfed €91 on of

the substrate surface exposed by the ablation o e strippabl e coating;

contacting t h&y digdaser andemeial Baleposified n sheotirfage imeathe desired phterne Véldilst ol ess

pl ating, so that ' ticl dhere preferentially to the activated
regi on of thetlﬂgulgétﬁ %ﬁ%ﬁegr c&ggagﬁléﬁlﬁggﬁlg@gpéﬁ:@gg%;u ?%?%Wﬁtefjﬁée%dbst rate
surface, wherislfyutdhasemstededingagdaonsdiRebsnmabiariss CARE oflsRleSRL ECt i vel y
plated. In one enbodi nent of the invention, the coating is stripped from

the pol ymer SAFHWFHES 188ippt of Hhe pobimestsusiaeadi g amaetteroptf ke einintiser 8y r enovi ng

any undesire j .l ' ri.;or to plating. |In another
enbodi nment , ﬁ@ﬁ%g@g}%géiﬁtsﬁagtb??xbglggbélrﬂg%ﬂfl E{equ%?%}er%llg 9 ﬁll’]f)gé%‘{ha\g'f‘t& the step
of plating tHeushis lessetot titerelyleinisarte terfgrranionlol @esing 66l tHel rvhiegvakd h t he

coati ng. o oo
9 areas. As a result, it is difficult to use the prior method in industrial

applications.

The present invention aims to provide a plating method which overcomes the
disadvantages of the known method and is suitable for use in industrial

applications.

Accordingly, in one aspect, the present invention provides a method of plating a
substrate material, which when activated by laser light adsorbs seeding particles
for an electroless plating process, comprising: applying a strippable coating to a
substrate surface to be plated; selectively illuminating the coated substrate

surface with laser light to ablate a selected area of the strippable coating and



I n anot her aspect, the invention provides a substrate formed with circuitry
whi ch includes vias having a non-circul ar cross-sect3bApgush2d(®by enabl i ng
the density of the substrate circuitry to be increased. In yet a further
aspect, the invention provides a nethod of re-mapping a wafer, conprising
using a laser to re-configure an existing circuit pattern on a surface of
the wafer. In order that the invention may be readily understood

enbodi ments thereof will now be describgd in nore detail, by way of
exanple, with reference to the acconpanyi ng drawi ngs, in which: Figures
1(a) to I(h) are diagrammatic illustrations of the steps in a plating

nmet hod enbodyi ng the present i.nvention; 30 LAuqgust 04, 3 ki gur 2(a) and
2(b) illustrafevaf %%flﬁ@gﬁ%o%f’m‘ﬁF‘ﬂ?sﬁﬁte\?]‘g@e%ﬁ?%’lseﬁ?ﬂ_yjpﬁs?blgt seifat e;
Figures 3(a) t}?engriégi% b&it}ﬁgz téttScthoBE Roskiale fupfabd REthVdeaing Partikldshe nmet hod
of the present 1nvention. Figures §(a) and 4(b) illustrate the formation of
non- ci r cul ar fori elsctusessgplating, so that seeding particles adhere preferentially to the

activated region of the substrate surface; and electrolessly plating the substrate

surface, whereby the seeded areas of the substrate surface are selectively plated.

In one embodiment of the invention, the coating is stripped from the polymer
surface after the step of seeding the surface, thereby removing any undesired

seeding particles on the coating prior to plating.

In another embodiment, the coating is stripped from the polymer surface after
the step of plating the surface, thereby removing any undesired plating with the

coating.

In another aspect, the invention provides a substrate formed with circuitry
which includes vias having a non-circular cross-section, thereby enabling the

density of the substrate circuitry to be increased.

In yet a further aspect, the invention provides a method of re-mapping a wafer,
comprising using a laser to re-configure an existing circuit pattern on a surface

of the wafer.

In order that the invention may be readily understood embodiments thereof will
now be described in more detail, by way of example, with reference to the

accompanying drawings, in which:

Figures 1(a) to 1(h) are diagrammatic illustrations of the steps in a plating

method embodying the present invention;



met hod enbodyi ng the present invention; and Figures 5(a) to 5(d) illustrate
a met hod of re-mapping a semni conductor wafer enpl oyi3icAsgwe20idd enbodyi ng
the invention The Figures 1(a) to 1(h) of the draw ngs show the vari ous
stages of a nethod enbodying the invention for plating a substrate 1, for
exanpl e a sem conductor substrate, provided with a layer 2 of an aromatic
pol ymer, such as a polyimde, a polycarbonate or an epoxy, on a surface |la
of the substrate to be plated. As shown,in Figure 1(a), in a first step of
the method, a thin coating 3 of a strippable, non-aromatic polyner is
applied to the aromatic polynmer substrate layer 2. In this context, the
term"strippable" is used to denote a material _fhat can subsequently be
easily rem)vEtg“fﬁstﬁ(a)e%ﬂr%bkﬂwmitﬁﬁé@@WBﬁn‘fth"‘gofs U vViagj R ﬂ(?ﬂﬂ'mer
significantl Xubciagégi ng the underlying aromatic pol yner surface. Figure 1(b)
illustrates a secohd step of the method in which light 4 froma |aser (not
shown) is used to selectively activate the aromatic polyner. In this
procedure, the laser light 4 first ablates the coating 3 over a sel ected
area of the FigeesA(@Haid 20041udbtrae anmethod pélfyradng iy esing thomegpdsd t he | ayer
2 and then activates, the exposed aromati c pol ymer surface. During
activation ofheipiescat BNt pol ymer, the | aser power is reduced bel ow t he
t hreshol d power for ablation of the aromatic polynmer and the laser light is
directed at the area to be activated until the area in question turns or
begins to tu agk. . e af I: i Ak [aTpechiE ol ymer
surface is n%?gugérﬁ %P oallﬂlghjé@Zdﬁ%ﬁ: }hg %O?@%Méﬂtg%q{gglcﬁl?ﬂgf t ere%d,lﬁgcgusi ng a
change in it sme&hod et detigniepresdnt irvgutiore andind as shown in Figure 1(b), the
aromatic polyner may al so be ablated to a desired depth before activating
the surface of the aromatic polyner, thereby producing a recess 2a with an
activated surface in the surface of the aromatic polyney |ayer. 2 as shown
SermipRriuctop i ate

5
in Figure I (&}guresod(asinp(d) diysyatcry Bigthed of(rg»)mqumg(ac He
activation ofeﬁlg,@g%i@e{hggle Ogﬁgépﬁg?‘; pBLi ¢ polymer layer but it will be

appreci ated t esired n Iscrete areas or pattern of
i nterconnected areas may be selectively activated by directing the | aser
| i ght appropriately. Once the desired surface areas of the aromatic pol yner

| ayer 2 have Thedigaes 1@ptetih) b ehesdrawingaiskowrale taricuesaaged vl yneghodt ed as

wi |l now be described wth reference to Figures 1(d) to 1(h). Referring to
Figure |(d), cmbodyRg shranpemion feof Iaﬁtlﬂaw%st@éﬁf%%tlifsi)éﬁyma@?ia\? dyelors of the
aromatic pol a . . i ] i i geedi ng

sol ution for)ée ggter’é géd’s%dﬁ%lg{teia %g?lsicgﬁ%rg?ﬂglﬁjﬁiglb ngygiﬁeﬂgﬁélfgf? P@ggﬁﬁg’at alytic
particl es sualpohsarbohyteionyh pyoxyodn asurfacé PvPY ths selmitlaiege dbe phitddadi um
particles. In this environnment seeding particles 6 (shown on a grossly
exaggerated scale in Figure 1(d)) fromthe seeding solution are

preferentiall dsorbeﬁ on ]te( e actj vat ed § rfac reeﬁ of the3arfomati o
pol ymer . Pot éht $RMnyn vep) lgtar{é&‘?t step @ i‘ifg{?ﬁ 094 coating 3 of a
strippable, non-aromatic polymer is applied to the aromatic polymer substrate
layer 2. In this context, the term “strippable” is used to denote a material that
can subsequently be easily removed, for example by immersion in a solvent,

without significantly damaging the underlying aromatic polymer surface.

Figure 1{b) illustrates a second step of the method in which light 4 from a laser
(not shown) is used to selectively activate the aromatic polymer. In this

procedure, the laser light 4 first ablates the coating 3 over a selected area of the



5 seeding particles 6a may adhere to the non-activated surfaces of the
pol ymer coating 3 In one variant of the nethod enbocﬁ@i&‘{ﬁ“ﬁh@%nventi on, the
substrate with its polyner coating 3 still in place is then imrersed in an
el ectroless plating bath to forma thin layer 7 of nmetal on the seeded
areas of the surface, see Figure 1(e). Again, whilst the netal layer 7 wll
be preferentially deposited on the heavily seeded activated areas of the
aromatic polymer, sone stay plating 7a jay formon the polyner coating 3 at
the sites of the stray seeding particles 6a. Prior to imrersion in the
el ectrol ess-plating bath, the substrate may be rinsed in ultra pure water
and/ or possibly subjected to,ultra I : v seedi ng
particles mﬁfé’ﬁm&%"‘@miﬂ%é%ﬂ?f eﬁ@%@ﬁﬁ%b&% g?{ﬂ h@gﬁ%ﬁﬁcgﬁ{%vglf Sﬁf@%gi ons of
the substr at gropldfic paRnie? lsh@uden PuingRictivationef met drontati¢ halymet, yirelaseroat i ng 3
is stripped fromthe surface of the aromatic polyner. | eneral. the
‘%i@huqnn(’{a]t

renoval of tpeweloi redgcerapelow Hhenthacsbaldopoy s PRS0l vent

but it is envisaged t . stripni eCRi(RES uiGtths bl ficantly
damage t he aPd |rgn(?ogh%fﬁge}?l)ﬁﬁgylsgglggtgggmk%&swgy pll ati gg 7a adhering to

the stri ppablg qeesibhngr8 érsbegimoicecirmitiidckt hin cwacourgy, of estivatignotiiey t he

plating 7 on the activated regions qf the aropat.ic. polyner, as. shown in
Figure 1(f). amsnatispbymes sprfacsris n?(@;'}’ Iop E’i‘etdhg}?“fs él?gﬁh%@cﬁ‘& aeTRdky i f
required, th ' inpl.t ifabquite@hnd s Shavain Figlye 1(b),
el ectrol ess- gﬁhas?ffgnga%rﬁg%gnelgﬁ %&aﬁggﬁé}% ng t% fcor m a thi cﬁ%rlé‘ﬁg’i aﬁ_ ?i sation 8.
Finally, if desirosdtic bblymexpayedscshir itdated ® aidesited depthabafprezactiviting may be

| i sed hown in Fi 1 (h). 30 August .2004 6 | i ant
bt “The. ot hodo RS iahghe HETRFabRlBE: BHE, BHOHEPE ot g a 8 &t i pped
fromthe SUb%{cﬁ@att&i ahtaBt stif e 8RO ar feSRomRst ﬁg{;ﬁéﬁlayaez adbiiowal in

el ectroless-plating step. In this variant of t nmet hod, any stray seeding
particl es adiiguradg(dho the surface of the coating 3 are renoved toget her
with the coating, so that plating only forns on the activated areas of the
aromati c polynmer during the subsequent el ectroless-plating step. A plating
met hod enbodyiphgingIRitp EgRRE 1{)\EN{d) @hlyf dhodsthpatiivatich af aajlé mgidnon in the
fabrication of |andleSs vias and this aspect of the invention will now be
descri bed wi tofi theefrematiceolyweHiayrrbas it will e apprecipied that any H@%regz@fll\é%?li ng to
Figures 2(a) 2(b e r. J I . o itry 10
on printed Cio?gg%C{eg%%rg?sgér p(saﬁ%sci} @%g’oﬁ ?egﬁ(e?lﬁa}?%isgﬁagtsl%‘f%?égg{f?g%Blg\?a'éégjt er ned
separatel y fngmilebenglihk lldseniggtnapproptiattlyi sati on of any vias 11. In a typical
process, the surface circuitry 10 1s patterned first as shown in Figure
2(a), leaving lands 12, i.e. large circul ar areas, through which the vias

11 are Subse%?ﬁ@t irdd SGrAR & 3 bR pBlyRer 180G Ih@hdBedD are
necessary for a |%’%ﬁ‘%§1t durlfng tﬂéegvgrﬁal I ng éf ptgﬁ@)e\rli g'g&ll.
activated, the substrate may be selectively plated as will now be described with

reference to Figures 1(d) to 1(h).

Referring to Figure 1(d), to achieve plating of the selectively activated areas of
the aromatic polymer layer 2, the substrate is first immersed in a seeding
solution for electroless plating, containing polymer-stabilised catalytic particles
such as polyvinylpyrrolidone (PVP) stabilised palladium particies. In this
environment seeding particles 6 (shown on a grossly exaggerated scale in
Figure 1(d)) from the seeding solution are preferentially adsorbed on the

activated surface areas of the aromatic polymer. Potentially, however, stray



Using a plating nethod enbodying the present invention it is possible to
drill the vias and activate the surface and vias in ¥nugse¥04t is also
possible to netallise the vias and surface circuitry in one step. Thereby
elimnating the need for alignnment between steps and obviating the need for
| ands. Wthout |ands denser circuitry is possible. Figure 3(a) shows a
substrate to be plated by a nethod enbodying the invention after the
drilling of the vias and activation of ¢he circuitry and vias, 30 August
2004 7 while Figure 3(b) shows the same substrate after plating. Thus,
Figures 3(a) and 3(b) show vias 21 drilled in a coated substrate 22 and
then | aser acti,vate i tterns 20.
The acti vat eaeegmlgf ag%‘gg%@?’%g a@llﬂ %]Isqu%hgﬁén %E‘BE:G?;%]E%G& %‘f![tth g#)blsyn% are then
sel ectively pd,@ingg as descri bed above with reference to Figures 1(d) to
1(h). A further developnent is illustrated in Figures 4(a) and 4(b), which
are respectively a plan view and a cross-sectional view of a substrate
formed with i rcul ar
Vi e such 2l SPEYARHIE (i BRumou ey gt AR e R R e PR 6 th
circuit patt pollymeﬂﬁodimgt:-hmlhmtmw 1emitmd;zinnﬂgsetdha anrﬂ@tmlea!nplatmg bathl | ows t he
circuitry to b red nse, Sﬁ(ijres .ustrate

[

& the; e5((,1;§)h ur, e

anot her appl f¢ rF’o’h ‘F ‘iyﬁé q{\}%ﬂ? Yht jareas A d ?5 5 ?5 Bing of a
waf er. Ref er (€39 %a i, L@ tﬁé fktal hay%r Fi Wit bé Bfe@éruﬁﬁal@mwgltw @HNthar omat i ¢
pol ymer | ayer t’he wafer 50 t0 be re-mapped and coveri ng the layer of
aromati c pol heailyvietdedoactivatcd padab e)f dleatiomgtis pobyimes, soowcastayrplatiogyel yner. A

| d tq abl th h bl d N
55 CseeFi gumevapy of LS iSaSabngs o i RPRMhe fAetiod BB Bl o 1 re
exposed surf pgigr RAinfherbibf iihe BRir6ie ROPIXINEY bR subdiratd hRy 36 kinvatiad surface

i's next seeded and the strippable coating is renoved, Figure S(c). The
seeded surfatbrd surm\ﬁ@tprl 9nq;5¢rap@salb|l)h S@me@%& nbraseundneleaning Lo gymavehe

SCc) i o SR Ok kEgs Sy R edlbe 2 Rob BEAIA 1 0

pol yner | aye&egﬁdnsrcff-tlﬁmbgmewaf er into the desired configuration. Figure
5(d) also shows a solder ball 57 for connecting the re-mapped circuitry to
a substrate (not shovvn) and a sol der mask 56 for protecting the surface of

the remapped n rture
recei ving thé‘\o@%?%llé‘gﬁ‘g ép”&%tﬁ@h%g{og &eg&uﬂ@beg}ﬁ}g I%Ejeﬁfrsglfﬁﬁg%%fﬂ?ﬁe pr esent

i nventi on carudicomfbie aremdtit polymbr. i mageaeﬂal rie- fetmoealoifrtbaicdating maylu®i ng t he

| aser light to .abla etely thr ghthe trippable co ng and
partially thraﬁlﬂﬁ‘t‘?dt ® ‘Fﬁ';% i0gyfin ;4 SH’&?%I B]HFVWE‘I“ f gp‘f’%ﬁﬁ‘&‘eﬁéﬁ"émnel The
bot t om of th%tr&?ﬁ&”ﬁktb@éﬂvﬁlbﬁ@o&en&%gﬁﬁ&ﬁﬂy%ﬂa@@ th@ﬁﬁﬁné‘t@rpo‘fﬁﬁ&' ng. Once
t he bottom of the channel has been seeded he strippabl e coating has
been renpved mayl ba upf. widnly Wc@@mwﬁmdmlngr’@mhﬂﬁéﬂ Eﬁomabflgt%ei channel .
Unl i ke platln a t tfa h onfined and the
pl at ed net al &nﬁYCd WIfth EC%% ?e i Igé)?ll)gthgpiag &y vvatp%gawﬁgﬁ TR s as it
woul d on a fItl@daremmﬁapﬁymEhasSshba@eﬁFiagnke’sll(lfpn of channel s together with the
strippable coating on the surface on the aromatic pol yner |ayer enables the
production of extrenmely fine-line circuitry enbedded in the pol yner |ayer.
A further ap 0 h e is in the
field of int giggr 2?’?&‘ {rhegiliggt?eor %n@}%?%zﬁlégﬁeﬁéﬁ%% deu%\rdﬁ g}reg(e)[#ect roni cs
packagi ng i ndiepesitgdi ent ther anlitiak pliagngbubyerof7 bys slecwoless-plaiitg canpgnent s,
such as resis EI nGapach tors nd |nc1Hct ors whi ch commonly occupy up 70%
of the surfaé&c ppgtl an“é‘ﬁ L3 %ﬁ“@n As a contribution to reducing
the bulk of these passive conponents, a nethod enmbodying the present
invention provides easy fabrication of integrated resistors by activating,
seeding and pfiealiyndf desitsgi dhe sapesed unstacat® obshnenetallisationoBpmay be

i nt er connect e ng plated with a high resistivity
nmetal, such jvlantaﬂ%dz%%ﬁ&g (E)ns rus&% ni ckel cobalt alloy. Such a resistor
occupies far | ess space than a non-integrated resistor. Using a plating

met hod enbodying the invention also facilitates the rapid prototyping of
circuit designs. Rapid prototyping is inportant in the



m croel ectronics industry, since designers need to be able to test their
new 30 August 2004 9 designs quickly and easily. CinAegusi R4l circuit

pl ati ng nmethods require a mask which is costly and tine-consumng to
produce with each new design requiring a new mask. Using a plating nethod
in accordance with the present invention, which does not require a nmask,
enables rapid and efficient prototyping to be perfornmed. It is envisaged
that a method enbodying the invention cguld al so be used to activate, seed
and pl ate non-planar features on a surface, such as bunps, to serve as
connectors or probes. In the present specification "conprises" neans

"i ncludes or cons sts ,of C ans ".i ncl udi.n nsi sting
of '. The fealt®¥ "ﬂl‘@ﬂ?’ﬁé’gghq ‘H@H@@ﬁ?@é&%ﬁﬁ Ipyentipp, 4 b?’ B%Iyglgr c?%%gf ol | owi ng
claims, or t?%s%&ﬁgﬁ?% B JAtRNaRUsTrer WP 5QRIRRstER ah@%leforw&cnﬁmau forms or
in terns of a nea or performng the disclosed function, or a nethod or
process for atet:mlﬂss@aturtgsml)sclmsbd vagisntl of thes H@;ﬂmdopﬂmb’a&t@y $egging

Gl i g1 hBuERFS ARMRSIE i th Yk RCeOF 1 R inact whremovedGollhuroTo6a 1o

CLAINMG: 1. AchRiddodo qhatPp@iihd@nBy $thst skie B&hvatddakreasot Ctlﬁb whmitiect i vat ed
by laser I|ight acrsorbs seeding particles for an el ectrol ess plating

process, compolysiengduripgpihgisnscquent elegiprlpiselabigsiay to a substrate surface to
be plated; selectively illum nating the coated substrate surface with | aser
light to abI ate a selected area of the strippable coating and to activate
an under| yi ng\ plagh®metHodlentbodying ttheapﬁsei'mﬁﬂ\&n&omﬁpdlsmitldnyaﬂdp@hed]ioat| on of
the strippable coatin cant actl ng the substrate surface Wls ed| n

particles fodn Hedap '@@9%@“&1‘?%@135 4pd s asperfeofstbe dvegtiom Wil 8?% adher e
preferentially XSC?’B%& R6hd ern {%Oh é?'fb Bffh@%mﬁmg%rat e surface; and

el ectrol essly plating the str sur ace y the seeded areas of
the substrate surface are selectlvely pl at ed.

Referring to Figures 2(a) and 2(b), present practice requires the surface
circuitry 10 on printed circuit boards (PCBs) and flexible substrates to be
patterned separately from the drilling and metallisation of any vias 11. In a
typical process, the surface circuitry 10 is patterned first as shown in Figure
2(a), leaving lands 12, i.e. large circular areas, through which the vias 11 are
subsequently drilled as shown in Figure 2(b). Such lands 10 are necessary for

alignment during the drilling of the vias 11.

Using a plating method embodying the present invention it is possible to drill
the vias and activate the surface and vias in one step. It is also possible to
metallise the vias and surface circuitry in one step. Thereby eliminating the
need for alignment between steps and obviating the need for lands. Without

lands denser circuitry is possible.

Figure 3(a) shows a substrate to be plated by a method embodying the

invention after the drilling of the vias and activation of the circuitry and vias,



2. A nethod according to claim1, conprising renoving the strippable
coating after contacting the substrate surface with Xetdust2(¥drticl es but
prior to electrolessly plating the substrate surface 3. A nethod according
to claim1, conprising renoving the strippable coating after el ectrolessly
plating the substrate surface. 4. A nethod according to any one of clains 1
to 3, wherein the substrate material is an aromatic polyner and the
strippable coating conprises a non aromatic polyner. 5. A method according
to any preceding claim conprising using the same |aser to ablate the
strippabl e coating and to activate the substrate surface, and reducing the

power of the or, .th act vation.of th tra 30 August
2004 11 6. Wﬁﬂ?ﬁ!&}“ﬁé@rﬁp eosaépleys%s& (f?tﬁ @ mﬁggln%%ﬁglg% )depositi ng
further met ahnd)@(b? @Eo&'v%tzflodrﬁliﬁ'lﬁ ar&oaﬁeecéuusmteom oid thes laehadtivated. 7. A
met hod according to claim®6, conprising depomh&g the further netal by

el ectrol ess [iraciding t(&ethAr Wﬁbﬁuﬁa@c@@ﬂﬂlpﬂ@erﬂ®2@ pragivagdfyrfaess iy

depositing the f.ur | ect,hQ ding to
any precedi n§*cY'&] %?%r?‘%mﬁd’a %rpatzpn% fhr#elrlglﬁ tg‘{e}ﬁf) hatggdre?(% Enderl yi ng
the abl ated gp®a with kt@eﬁer{@p@msm@paum)g to forma recess in the
substrate material before activating the polynmer surface. 10. A nethod

according to claim9, conprising fabricating fine-line circuitry by

abl ating channgl s, NidyBpmiRe Y MkulRlSh MlgufRdad) 'dnbinge), "enfchamae! s
respectively a plan view and a cross-sectional view of a substrate formed with
non-circular vias. In this further development, non-circular vias, such as slot-
shaped vias 31, are formed and plated together with circuit patterns 30 by the
method embodying the invention. This allows the circuitry to be made even

more dense.

Figures 5(a) to 5(d) illustrate another application of the invention, in this case
to the re-mapping of a wafer. Referring to Figure 5(a) this first involves
applying an aromatic polymer layer 51 to the wafer 50 to be re-mapped and
covering the layer of aromatic polymer with a strippable coating 52 of a non-
aromatic polymer. A laser is used to ablate through the strippable layer 52 and
to drill vias 53, see Figure 5(b), the laser power then being reduced to activate
the exposed surface 54 of the aromatic polymer layer 51. The activated surface
is next seeded and the strippable coating is removed, Figure 5(c). The seeded
surface is finally plated in an electroless bath to form the re-mapping plated
circuitry 55 which is shown in finished form in Figure 5(d), in which the new
vias 53 and circuit pattern 55 on the aromatic polymer layer 51 re-map the
wafer into the desired configuration. Figure 5(d) also shows a solder ball 57 for
connecting the re-mapped circuitry to a substrate (not shown) and a solder
mask 56 for protecting the surface of the remapped wafer 50 during soldering,

the mask 56 having an aperture receiving the solder ball 57.
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seeding. Once the bottom of the channel has been seeded and the strippable
coating has been removed, plating will proceed upwards from the bottom of the
channel. Unlike plating on a flat surface, the plating will thus be confined and
the plated metal will simply grow upwards and not upwards and sideways as it
would on a flat surface. This laser ablation of channels together with the
strippable coating on the surface on the aromatic polymer layer enables the

production of extremely fine-line circuitry embedded in the polymer layer.

A further application of a method embodying the present invention is in the
field of integrated resistors. A major requirement in the microelectronics
packaging industry is to reduce the bulk of passive circuit compenents, such as
resistors, capacitors and inductors, which commonly occupy up 70% of the
surface of a PCB or flex substrate. As a contribution to reducing the bulk of
these passive components, a method embodying the present invention provides
easy fabrication of integrated resistors by activating, seeding and plating a
region on a substrate between two copper interconnects, the seeded region
being plated with a high resistivity metal, such as a nickel-phosphorus or nickel
cobalt alloy. Such a resistor occupies far less space than a non-integrated

resistor.

Using a plating method embodying the invention also facilitates the rapid
prototyping of circuit designs. Rapid prototyping is important in the

microelectronics industry, since designers need to be able to test their new
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It is envisaged that a method embodying the invention could also be used to
activate, seed and plate non-planar features on a surface, such as bumps, to

serve as connectors or probes.

In the present specification “comprises” means “includes or consists of” and

“comprising” means “including or consisting of”.

The features disclosed in the foregoing description, or the following claims, or
the accompanying drawings, expressed in their specific forms or in terms of a
means for performing the disclosed function, or a method or process for
attaining the disclosed result, as appropriate, may, separately, or in any
combination of such features, be utilised for realising the invention in diverse

forms thereof.
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1. A method of plating a substrate material, which when activated by
laser light adsorbs seeding particles for an electroless plating process,
comprising applying a strippable coating to a substrate surface to be plated;
selectively illuminating the coated substrate surface with laser light to ablate a
selected area of the strippable coating and to activate an underlying region of
the substrate surface exposed by the ablation of the strippable coating;
contacting the substrate surface with seeding particles for electroless plating, so
that the seeding particles adhere preferentially to the activated region of the
substrate surface; and electrolessly plating the substrate surface, whereby the

seeded areas of the substrate surface are selectively plated.

2. A method according to claim 1, comprising removing the strippable
coating after contacting the substrate surface with seeding particles but prior to

electrolessly plating the substrate surface.

3. A method according to claim 1, comprising removing the strippable

coating after electrolessly plating the substrate surface.

4. A method according to any one of claims 1 to 3, wherein the substrate
material is an aromatic polymer and the strippable coating comprises a non-

aromatic polymer.

5. A method according to any preceding claim, comprising using the
same laser to ablate the strippable coating and to activate the substrate surface,

and reducing the power of the laser for the activation of the substrate surface.
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further metal on the electrolessly plated region of the substrate.

7. A method according to claim 6, comprising depositing the further

metal by electroless plating.

8. A method according to claim 6, comprising depositing the further

metal by electroplating.

9. A method according to any preceding claim, comprising ablating the
substrate material underlying the ablated area of the strippable coating to form

a recess in the substrate material before activating the polymer surface.

10. A method according to claim 9, comprising fabricating fine-line
circuitry by ablating channels in the substrate material and filling the channels
with metal after electroless plating of the activated surfaces of the channels to

form circuitry embedded in the substrate material.

11. A method according to any preceding claim, comprising using the
laser to ablate the strippable coating, selectively activate the substrate surface

and drill a landless via in the substrate material in the same step.

12. A method according to claim 11, wherein the landless via is non-
circular.
13. A method according to claim 12, wherein the non-circular landless via

is slot-shaped.
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15. A method according to any preceding claims, comprising forming an
integrated resistor by selectively activating and plating a region between two

circuit interconnects on the substrate surface.

16. A method according to claim 15, comprising plating the activated

region with a nickel alloy to form the resistor.

17. A method according to any preceding claim used to re-map a wafer.



