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Met hod of Manufacturing a Circuit Carrier and the Use
of the Method Specification: The present invention

wo edoaesst 0 a met hod of manufacturing circuit BPET/EPBNS000698

and the use of the nethod. Such type manufacturing
met hods are known fromprior art, the follow ng nethod
steps being generally perfornmed: i) providing a
substrate, said substrate consisting of at |east one
di el ectric |l ayer and of copper layers on at |east one
side thereof, ii) structuring the surface of the
Methbdasfaviaaafictufiag ® GirantGaetior apditherWisé of biee Method
formed, iii) depositing a conductive material in
regi ons corresponding to the conductor pattern for
nduct or structures, and iv) renoving the
égégme ?@@ mat eri al outside of t he conductor pattern.
Al ternatively, the conductor pattern may be forned by

| ectively etchin avva exposed base .
i'g?@é?%ﬁﬂﬁ VRTHOSIFatge & @fm?ﬁ@ Qﬁ@??%ﬁ%ép Wgs?'é%“ﬁ Ggrriers and
ﬁ&r ﬁi{ te%b C;he surface, nethod steps such as

oto

ograp y or laser ablation may for exanple be
used Structur| ng the surface of the substrate using

S BV LGS

er‘fﬁéd’@f%ﬁtbé?ﬁgtg'éﬁe@ %Up?ro@irdi é s‘iJ'B@trate said substrate
substra materials si c ere‘are
ponsistiyy of apkasobng Idimje@tpbyayem wdotcprrp@rmws fomrai least one

conduct or. patterns. re eci f.jcall current ,metho
SRR haiar, i atio N S o bS By bYuEtE hedaly % Bonauctor
EQ@@Mt%%esforhﬁeduﬁ?}@e‘p@sﬁlﬁbteﬁééhdd&v@%gtrer%'l feegiing he
oard material whi'le tenting the through hol es therein
aowie spdrstiog éhtheecemdugonpatiere fcufo@mlra,@pp@dudbaawctur@ and iv)

BEb T e BhATc RSBl LRBE OB FuRBLE SR, Mpmatvery
thea Bl ctér @étfé”rnrrﬁ§¥ sk fbﬁmé@lb?%‘élédﬂlvbﬂﬁet@ﬂtrfgeé\na@@%osed base

the photoresist is tinally renoved for subsequent
eopperritasfstiisturing e swfrrerofdhadgybaliate nestep il).

sem -additive technique (with differential etch). The
only differencefor achieving HDI conductor structures

Fbbktractbliag thesaifbye, MedTARDSBRS sLick @RAUIMSONtheGFaptlyWrdaser
conprising circuit traces having a |ine width of at

ablation may for example be used. Structuring the surface of the substrate
using photolithography is thereby increasingly substituted by laser direct
imaging as a result of the further development of the laser technique and of the
substrate materials since there are limits to the process of photolithography in

producing very fine conductor patterns.

More specifically current methods are mainly the tenting technique (a negative
photoresist is used to pattern the outer sides of the board material while tenting
the through holes therein and subsequent etching of the outer copper clad), the
pattern-and-etch technique (a negative photoresist is used to pattern the outer
sides of the board material, a metallic etch resist is formed in the pattern and
the photoresist is finally removed for subsequent etching of the outer copper

clad) and the semi-additive technique (with differential etch). The only difference
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100 mm and a spaci ng between the traces of at nost 100
mm) is caused by the applied surface thickness of the

WO piosioadescopper | ayer on the surface of the boRCTEP1dD$/000698
conductor structures used ih the industry so far are

fop aghideigeld Do togd ectbestrtitiare D&Y natg b Dethistte fieteeconnect;
circuits located on the surface of the board

aanduetr ERIGiegiqonaR g eireihiracet ARWSI& [@%Wﬂ(ﬁgreo‘c at most
ﬁB(FEH éf%‘%l% SEARE ﬁe%@@%f%‘?%dstqrdol 2]§ bi by the
0 y Ias dri IIe h r case

s or mcro vias. In eit
applicdes afzwedhiokobss qlites initmhcoppénayef oritideurfacppbthe board.

I
G678 Fudlat srimie S ored BuBRRBTtaitt o 1o P ede B Greater
tﬁ%@?/&ﬁ*n%oalrd @?s%retyﬁro‘aftegwegé%nscﬁs UeReeeld? tee RehAL The

such S consists o production steps
sinctatesdn phiftaredesireuibplaads yalraeﬁbeme@ttrpa% cbhheeeteddiys.
Thellm@atl resul ts

mechagraly e et G aR iR TniRet (ddd Rl

structures in different conductor planes, because of
the snmal | di mensions of the conductor structures. The
ldreithies clese of thdhabounicahniqures), Iamiration of elihedceimer clad (e.g.,

boar d d I t . Li

BB RLerRgoraer BRCCoREbED PR LR IR P ac CRUCC AR hysyds (here
iARet g8l tofeRt Reii¥EN THE Produetién SURtERES t/§egér@ke such HDI
process and on the thickness of the photoresist

leorptle yeosistt ehl  hi2kprosisiction stapsranchglep prpvidastasbiad platform

TR Bltorm TR RO BT Pl bR T TSt lfpton

ESNGUBLAE ihditisusl itk drsdtaeisne dieireaesondli@ceplanes,
conductor traces of down to 100 nm may be achieved, if

kearigatafiiee smal (ipteasiNscitee craduelg AlrfiUERhess of 38
- 50 nm and a copper clad having a thickness of 5 - 17
nmm are used and if copper is additionally plated to a

The elaveissckefof2he RBNvAMtiaHEdy redcifacesésHDIdd=08s are due to a
better etch resolution, but are otherwise limted in

piHeality pbraasags clapatand SRACerAtoR RECHRA YR %%ctéfeﬁﬂepends
@%ﬁﬂpﬂbﬂﬁe 3 Jhe{lﬁﬂh r%\%ﬁ’ 9@01‘){65% Sg!gtf%%tﬁ%gétﬁh g‘? st Hh@on the

ne w d I eved,
thifckaesegatie/ghetoedsi§tpmplo)yedskkh thwknegs af Dhi&k&i’l}&ﬂ'&)lmﬁits and

%%o?gtgé‘ (Ijlgg J’ggolutlcgn %lreags ?&ldv&]sg Lﬁsmg hcektne%’?mg%chsnifqug % possible
resolution with a 75 um conductor line width and a spacing between adjacent
conductor traces of down to 100 um may be achieved, if a negative etch
(photo)resist having a thickness of 38 — 50 ym and a copper clad having a
thickness of 5 — 17 um are used and if copper is additionally plated to a
thickness of 25 um. Thinner etch resists allow a better etch resolution, but are
otherwise limited in their tenting capability. Using the pattern-and-etch
technique alternatively a possible resolution with a 50 um line width and a

75 um spacing may be achieved, if a negative etch (photo)resist having a
thickness of 38 um and a copper clad having a thickness of 5 — 25 um (plus 5 —
10 um flash copper plating) are used, further if copper is additionally pattern-
plated to a thickness of 25 um and if an etch (metal)resist (Sn, Sn/Pb or Ni/Au)

having a thickness of 5 — 10 um is used. The total etch depth can vary from
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10 mm fl ash copper plating) are used, further if
copper is additionally patternplated to a thickness of

wQ2osresd i f an etch (nmetal )resist (Sn, Sn/ PbPGF/EP2005/000698

Ni / Au) having a thickness of 5 - 10 mmis used. The

tiotyah teUphodgeiter eden 281 f depdiiimgnohdhgpygeobiheasretess route
than 25 rmfl dependi ng on the type of .the process route

flomsge & ggalwuwwg heugempaedidve dashriae aiRasstle Fricieion with
a 2%0 & [mewo@ﬁ Hte! §$ @‘}Qﬁ gga@‘og%m‘bh 'h o‘ﬁéﬁl‘argeggﬁqiﬁo 1.2
g y be

acl ng anount1 ng

arztyl leevadhnewéd,a:f b&fa&ekb@@rrdi la\ramall]@tseﬂnSSCévér@ti vathveroesl— 0.9 um
wi.t h 0.6 - 0.9 mmthick electroles?1 copper | ayer and

3"%6%@@@3&@9&3@5%%@ 5e9alNE RishdPhRIQOKesEayinGs8
r‘@ys‘%‘f cii i }’ﬁ\fl’ﬁ&w Qh%?m‘rgpa?@rcoggeﬁm b%ﬁér‘?] ﬁé\)’h@% tﬂlckness

ess of at' | east I's case
oba’measf Pﬁspm)uo;mped Iretnés cameﬁftmccurenmre@balrsm;gae& layer may be

di ff tial et Ho , i dual di
(Fmeves Qﬁh%taha R Sraly Biocaant GweHEgrRCEal PRl e
Gﬁ&érldé%ﬁ &?}pﬁé?rla?ére%{ﬁ §3§inSRIPEEM tﬂ@%%?algé’t Iggtlardfor

strlppe i's case’'e.g. Iin"a suitable stro
eieci;bf&mgpcmpleal neegisstol e swipped@he thiboasetdgeia d stsitaidle strong

t echni ques tlg l rodulﬁg HDI circuits are the source of a
FAF F]AO 28PN eO'HEGRani sms, whi ch have to be taken

into account and which are responsible for the maxi num
of achievable targets: First there is a tolerance both
Thexaboaadhiae Nsted tezhnique tnapiodand Higff ¢ijcuits gredlssisngree of a

R L ST TS: TR e GLRE BRI AL and which

eréﬂlf&rpbh)élﬂléfdrhﬁe A PN eEEEh 1%%blfa%k§t‘%§ success and
yield of the finished board (prior to Structuring the

outer layers). Therefore industry has devel oped

LPRLERN B FEORLP e SR 0 RS RHR B ey i pressng
WY [BnfRgtewad toréd e tHeoo 4 raaa gt ﬁﬂq theXye&ratibg of multilayer
el on%?tl on nodul us of printed circuit lam nates are

greyitsrteatdamang pnitharaitdisesmeis coRearn Apr funder success and

g;m}/d( ?fé fg%q‘lrrﬁ'sgx%oe Mﬁ@c@)ﬁog tcp gtrlggp iﬂgggé g u?eﬁe&érﬁi nTh&é]% re
ln@!ﬂﬂsﬂ@&@samﬂ/eﬁ)mﬁ lbymh@@ors ATEthed SRSINdgcp A& MRise @Sﬁounlt of stress

the second place there are tooling and registrati
tolherkarrds ang) tp raegwgrinea tension in‘warp and weft dlrec‘uon (bow and

twist). Since the elongation modulus of printed circuit laminates are different in
all three dimensions (x,y,z) the deviation achieved could be defined to be within
+ 250 pm (measured by DOE using in all cases the same laminate and exactly

the same pressing parameters).

In the second place there are tooling and registration tolerances: All mechanical
and photolithographic production steps require registration to a reference point
(or to several reference points). Often such reference points are provided by
hard metal pins (hole-to-pin) or by optical targets. Temperature changes and
the operator precision allow a maximum registration capability of £ 25 ym
across the surface area of production panels (which have a size of as large as
18" x 12" (45 cm x 30 cm) or even 18" x 24" (45 cm x 60 cm)). In most of the
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and phot ol ithographi c production steps require
registration to a reference point (or to several
WO edosnagm8e poi nts). O ten such reference poi nt BCHER2005/000698
provi ded by hard netal pinst (hole-to-pin) or by
edschallutsarfesh snndreopriat layersctanpe soand i Hecopeiaatdsmatch.
[grem sion allow a maxi mumyregi stration capability of
iofihagrariyc operafigneaenal RRViske @r1Q@d@ﬁ@lyﬁoi@é%p@pensate for

B8k e BoBPigio Pyt READRbalipe Byctep ElnER Spotoria
ddasteresah@irmhpleaserftitionss dewntiots apbeawayeess bathdpersonnel.

found in a sectorial msmatch. Photolithographic
Uﬂiér@lein@ﬁ%e% Igatls P 8viegé egé 1allurpaesWbinupringR tccuit board

cekhgse errors, though CNC drilling
|nes '@ga{%&{)e [

€ adapted to these sectorial deviations
and i npl enent these devi ati ons upon awar eness by the

IS ot i P B . TG P T P el B3 CR9IgRton k. plus the

LRGSR Jraﬁm' s' <k {/BFLE RS ?adt"@%‘?tk?:&@ﬂ% BesitRl r%fvf?ryssthmkness

ari sing: e registrationris he secto
afe¥i pti loave the redldf cwsr bhanﬁa@(poshm by birek ligh, r@enerate a
j ckness of 37 b re the risk

t h
BOBIP TSR QIHe g o LS Sh s PitH RIS 1 SRPEatE 181uet pads, for
Bl g RGP B0 oicd NHHTERY OB RISAP crfoiohiS tiShole

to generate target pads, for exanple packagi ng pads,
diatheteil lss@lngtam@rcnmta ol .GFhis In@sm‘adncarmmEreTngsobenhg f@rmm@d around

ettt Rgente 2By RRaLAheracAibie’ e Tl e Rguon of the

igfit of the Iocatlon of the hole to the location of
the pad. In the fourth place there are devel opi ng,
nmetal resist and etching tol erances: Chem cal
hotor ts al

BSOS PlacSrinBLr L IS0 g, 1D ERERR et fipg erahces:
Slhemies delelbhitnt of ho@*é‘ﬂ'@ﬂsealﬁ/@% iPPbeEs e AYIEHE Tidr ffhy light
resists may be deve Eed away or resist devel opi ng may

effﬁct@@rlﬁgﬂmﬁ@lr@r@r efuthet seurces of eaor. droreminple sgmitgused or

B eghe PR s tha? bRy Blogt Fudfol rod\ BROHRS g nd e

Juffitie NDSECHSE tlitﬁr@sllsteém'amsf gaps fboeflder) o4 resist side wall. An
di mension. This affords expert skills. The sane

efitopaterias fodwesdope Ariar leaapmikingra eﬁﬁlaiurat@mwh@owgnmﬂwore
ﬁﬂsggé'@f\/%‘iﬁo rggch the desired dimension. This affords expert skills. The

same problem arises when alkaline or acidic etching is used to generate the
circuits. In this case a so-called over-etch factor has to be taken into account to
reach the final (target) dimensions (x 10 — 40% of the total conductor dimension
tolerance as undercut). Pattern-plated outer layers are firstly subject to a £ 20 —
60% deviation in copper layer thickness. This reflects the deviation in etch
depth resulting in etch undercut. In addition over-growing metal on the resist
makes it almost impossible to physically clear spaces between conductor

structures which have a line width and spacing of smaller than 50 pm each.

In the fifth place there are drilling tolerances: Mechanical and laser drilling

generally suffers from tolerances originating from misregistration, (rotational)
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circuits. In this case a so-called over-etch factor
has to be taken into account to reach the final

W@ tasgeadedl di nensions ( 10 - 40% of the total cPETER1005/000698

di mensi on tol erance as unde¥cut). Pattern-plated outer

djeme@tianaﬁehé idrig Witarsulisebnina the 126r-mabYy dewigatiieoto riepetition,
per I ayer thickness. This reflects the deviation in

'hgélé pteAGLUIasy- i n et ch undercut. In addition
over growm ng netal on the resist makes it al nost
i npossi ble to physically clear spaces between
Bsindusineentid naiceoneguediwith dibive taldraneeswiidtbsseuiherein above

spaci ng of snaller th 50 h. In the fi
@rﬁé%era@@ra@wngﬂhé highest afecrd %@@h@ﬁ?%%veeatﬁ'a mgggﬁ aliGws only

tgfﬁédé N9 DERLTR r5¥e§w‘l ?eer fnd (RIThtE! ﬁagem% %b?ﬁgb%en two

m m sregi strat rotatlonal) | ecti'on o
pbtclddgemadsamnﬁnpamhgmoh@s thaeitthtof Me padmb\jelr‘@e(i) Bg- dluem.
to re t|t|o ol i ng .and depth accura
CBHBING BRI LB GBS I SRR R B PASg e KGR0 pads requires

Qr#ezﬁr?a §ﬁgcﬂ?h§ﬁ1§a§’<§d§r RISt SRR %\é'eP IrRdInd R/\%}ﬁsdf the

rd wt ove techniques allows only to have
djreult:é igiir the tartgeanféii) wirt ih thisl ¢ase. Wihesh cotubraced 0@stram the top

clgf, tpgﬁisépgfr \Ac%etﬁac lﬁggrgay})eerl%sfﬁﬁg n;%begfaé{ﬁf’ r{Eglt%z:es ad%ermg
\B@ﬂ t&tHE B8a L??Stﬁl\éﬁ tihbEH dath WATEPcRAS Bf BR! ¥8eBlIEMreatment of

pads requires |ne structuring and sol der resi st
thel ca:tpp@m chad, Ilths dreatmast iha\neg Wi rdtighoéss he3ei 6 goi.tlhe gest
in the

iepseatcibBiBsihen ot 1Be i $1E Raer bl Ml rapoe of £ 10
e\@ﬁls@éhgéﬁ BahePretiBRn dtBE LRKEImabBarddA6edeagder i ng

to the board substrate underneath with the aid of
the so-called treatnent of the copper clad, the

LSRR SEIR BRI 810 o o (NG 3hecigs

Betwr@n thehhef 5anee thy paddtape usedaus et hyve h@have a diameter of
preci sion of the_used imge transfer device. Ending up

gicakerdhan id0 umadbe armwarinesokinesaeagsdias avidh q{ﬁpprox

T T S N
ﬂﬁ@ cirdigt teaEuhad thieé boaef subseste paldishasinat e dibkindbned because

approx. 50 mm Thelntegrlty of the mrcm(i is | é
o therirtaceadhasion Bageysasy fHdPaRWRCIRINGER a?%emb&]c uch

g@gsath%zloﬂ?%\%e%&tf $hbBLEs FMHSHHrSBRAY iR aPRARARIRYE control and

high frequency applications are limited due to this roughness.

Using the above techniques does not present a solution to manufacture circuit
boards which are appropriate to directly mount and electrically connect
semiconductor chips or semiconductor chip packages having a very fine pitch of
connecting terminals, such as BGA, CSP and especially FC-type packages.
These electric components have an external connector pitch lying in the range
of from 0.20 mm (FC type) to 0.50 mm (CSP type). In order to mount and
electrically connect these components on printed circuit boards, a new method
has to be found out, which offers finer conductor structures at a much lower

manufacturing tolerance. As the printed circuit boards being mounted with these
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of the surface adhesi on necessary for manufacturing
and assenbly. Such construction, however, inposes

wo eoosloagsspr obl ens in that i npedance control aneCTEB1005/000698

frequency applications aredimted due to this

HEWANEEES cobsidieritd muabare meehpéttpres-diseipution rpgeisements at
a solution to manufacture ci rcw%' boards which are

Hisprapeileal. i is desierdt ioyhausumt TS aa%%%%Jblsaaqrg@C@&hmh pass
§§ qul\wlﬂ ctor chips or semni conductor chip packages
very fine pitch of connecting term nals, such
as BGA CSP and especially FC-type packages. These
el ectric a!i_)gRonents have an(; er nal. connect or
6

P 130 PR Q9%eA T dlifgtossrsia Bitioo m@,ﬂyﬁqgtygp%pnp@cﬁox&w%ards
gﬁ}% 5l¥98?10hé§ R %%ug; éreaﬁgt @rgrrea |Q°aaaie¥e&9@ H&Sthed for
oards, a new

dL- L Orponent's. on CIrCUIt
sramplt tes choidrerdnod r]:o*efmlablva lebeoéiblatisn fwsrr&;r an excimer laser.

conduct t t t
§ores Brateloaid iberaridas dita Srae Byl BETia e sckivel
@er{npvé&g SN e FbF ﬁqecaf&%f%ﬂé%rermeﬁés@naqrm@ holes. The

er r distri butl on requirenents at the sane |evel,
rémamnt@egnawd lagehiavievametaighatas fpoﬁnsrrmm@ cendaioe structures

e BB GiCaR Trere Paa i ok piRTest He s v i ey 5 B3 Tt
é’ﬂ \{églow anehfst ﬁ%@ dbq P{/ @légé‘rlﬁ&l #2r&@h8s td BidpehebMth sdledtive

ctric att or exanple to a carrier frane,
peefmerattnf;thb)grd)mrayablaati|t@ni|rasﬁlmge;a@81émtaﬁmn thesestire surface

fiegpot, o tug Pelas e e el ke By 5PrTuseBLiied B rpat 1n
&id %és@fthbhﬁettaq RGeSl bhsoaginrhe @2 didRetierih Madlied

ground layer is now netal -plated for form ng conductor
frendotsiard tsecghdles beingtiormee 8ystandtht thesligrciicat ed
hol es, either directly or after light activation.

Anot her possibility described therein is to dispense

wirt 7 65¢ 1 9B A Y @iddlerismithef mebrf DowmadufRy@indg ﬁnﬁe@ circuit
directly deposit netal on the entire surface thereo

bherdshbisyfiodiunest tieys awey 8oy B1WP B tavasmer stbsljates ‘and the

[ | ed th net
Lkt REGr Bl oo SR relyir Rty B Bt [l fletqrde Frivhicy are
bE SRRkt righan@ logten beit Egaﬁammm chhstaht wiislity t Aefirst,
dielectric. EP 0 677 985 Al discl oses another ne

d
varipkm FCESEaS iBhe) pmdl.me@dn@i Gafrjef substrate by means o% Pa%er ablation,
preferably using an excimer laser, like also shown in DE 196 20 095 A1. Next,

through holes are formed, using further laser ablation. A conductive material is
thereafter deposited substantially on the entire surface of the substrate, said
conductive material being next reinforced preferably by plating, with the material
being also deposited onto the walls of the through holes. In a last step, the
deposited conductive material is removed by mechanical polishing except for in
the recesses and through holes. Selective deposition of conductive material in
the recesses and through holes only can be effected by selectively activating
the carrier substrate in the trenches and through holes by means of laser
irradiation, a substance that becomes electrically conductive when laser

irradiated being deposited onto the walls of the recesses and through holes.
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boards. This docunment turns away fromnultiple | ayers
of substrates and the |ike prior art processes

wo e@diordesy nul til ayer | am nated materials, whi BOT/BPE05/000698

assessed to be expensive and often not available in
Tanest sirdquiteahéty forithef progiuctivant tachnicat eppasatas euch as for
oduced in a carrlﬁgasubstrate bY means of | ase

ApledMpiers MePie paPReS ahdigital rRiFerasae, Cha%te&F% inter
%mgé%a%s 3}? 9%51 lﬁéredyﬁgq mnr‘i@ﬁﬁl‘i@hor‘?%’f @§Cl§f 8arriers as

usi n urt er | ase ation. A conductive
mantoned hesein hboeaf Fer thike posidsed csclitcamierahvith conduhtr
ntire urface of th bstrat e, i d conducti ve
SHaiaTes TaYiG Ve ler NS SA.d ar Y8) MsyeRpiag iWikng density
é{! @v@llta@‘ﬁné%ta%m s@%‘ll@gc&ﬁgngﬁ%%etr%o@&itf%rhgé ,,yval I's

of the through ™ol es. | ast step, the deposited
rmandizctunirey whabaneaﬂermdrré@hv@dn@w ectednCicelit Bokidshi ng
except for in the recesses and through hol es.

Sel ective deposition of conductive material in the

TIRS ARIBS ARENLBREY HerBRl S50\ e ﬂ@%ef?énﬂﬁfe%cbrm/wa holes in

selectively activating the carrier substrate in the
a diehetide agparding tugleimult eatteyn neiagdighi-résdetion laser technique.

di b h I
Bt o8N S R s P BB bl Bl werever
tthﬁJngI'a%d)ﬁoFeQ%ré% eTSHDIABE tioREE R Bed&sFRBayosconductor
requi rements for the production of "technical apparatus

@aﬁﬁs d=ont mromaﬁ@laéhwmt/@wéﬂglrr@tmwéd@h@lhé@@ﬁham conditions

ARSI IRRER S R BxE RS BhREErrRlT s Mkl or tre

tﬁrdu-‘g-ﬁ hol@@rdpltlﬁfaﬁly@ltﬁarfbr aradl hatisy Anakiencaighfdiled Besupying
purpose, circuit carriers with conductor structures

|ﬁ'%ﬁ/§ﬁgc%ver smal | er di nmensions and an ever increasing
Wi ring density as well as increasingly smaller
conponents are needed for use in manufacturing what

/am evéﬁrnﬁl@@ ddvghe Beansbagk BF alntredmGiiiads 4s Beawdherdineabove is
ds _rentioned herein above permt to formtrenches
taﬁathﬁ IaDh&r@wt bﬁa@sctp%naéwme‘aawé@# Yeiig these mgtheds suffer from

t@bﬂg%&?el‘@ ﬁ%@%ﬁv% F‘)é@élﬁ‘éé BPtHe aﬁ@%léﬂ% %Hb&%ﬂﬁgﬂ in producing

an 1 ncrease rcult
s&mhdwurdss{ndmbet of pluese iy stbpough-yrzaterhbiwicieraaces t®

ppahis Neareul fiasraianhiBe 36 B P \verg URpGHner e inoreased
%ﬁ%ﬁ%ﬁ%05%5’2‘%?g@ﬁ%%.eéﬁe%ﬁﬁ?‘ﬁn%?%%?%ﬁ@ B Fhrising
manufacturing boards having eight to twelve innerlayers and in addition two
outer signal layers which also serve to electrically connect electric components,
a vast plurality of process steps is required to manufacture such boards. For
producing multilayers having a usual board size of for example 45 cm x 60 cm
by using conventional techniques is virtually impossible, if HDI circuit traces are

to be produced.

Even if the methods described in DE 196 20 095 A1 and EP 0 677 985 A1
would be used to manufacture circuit boards having the required integration
density while offering the possibility to electrically connect electric components

as outlined herein above, the circuit boards manufactured in accordance with
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through holes optimally suited for netal plating and
t hrough hol es occupying little space. An even nore

W@ 20081026681 awback of all the methods as shown hRCBEP2005/000698

above is that the HDI circu#t boards being

R uf adde wetheisngodld Q@extﬂimeb}%mefn%eﬁe feczmskahagield to
extrenely expensi ve because of the

Wmt@feeweusﬁ heeedre r@(a%%@{%%%ﬁr%% h[mw die to the fact, that

RS R P B B AL TR PR b I aAIoRs or

wheshelvoule natax@dsiesll Gémgpc)ed cbndoa:tdeconoetamseaﬁeradme'ed. Upon
required integration d

frenol alt e¥RMAteeLTRICh ég/ g r@ﬁgtufrbé:cf %l] ’r\f;@ ti yield decreases
%@EB@’ fhend fifle %ﬁi?u it raBed Whe BHIdRIcet! W&or‘n?)(%rrﬁultilayers

serve to electrically connect el ect
emmmmmaurmi Vast toghe sebqueytiafbyidegestthetiegiyidual signal layers

d t fact h boards. F dugi _
e e AT Dt e aer B ane PR Sire in DE
\{i'léﬁri?? (?? yﬂl‘l %HCPEPWGST‘?QQ?Q'AWGWM PAlRre FSEBHEES ln‘éilwdual layer

npossi bl e HDI' circuit traces are to be
puoduye ed théivtba reject Me et hmd@amdm@wﬂwevaﬁ afe6 heging only
be u

EP. 0 6
RaRPAct aivey winl niohedo SR eRs 5 B crgh failure can only
b?to%%@téﬂ efBaSin yﬁ v!géoeth@fﬁc?a"rung chRsideessiE bhdd bbbdrds will

electri ca conn ectric conponents as outlined
mmvﬁablydimtk@ C(IHSBC]UBn@QlIt boards manufactured in
accordance w thone of these nethods would be extrenely
expensi ve because the yield to nmanufacture these

PQ@EH’éreVMrb'tth@fédt eatHeY, r@@@ﬁﬁ@%@ntﬂmépr&n@bjg rhéthblgor
that reject boards woul produced whi ch woul d

menUfactutiog chieuis parcnem ﬂsﬁhp@n@lté rfuwhercwm@mﬂaah@ﬁ l.e., formation

pﬁgmi% lé@glm@%ﬁgﬁl L@w@%ﬁsﬁhﬁ%f ﬂ'\edC % hi(ﬂ?gﬁ/@rm enls ity.
Bagehitlyade @@hdu&t@t stri@tuyeehi Besidaseshdaltast foeaktysaid
when very fine circuit traces are froduced and conpl ex

riiLeiures exisibéing seped Repdingcirangeh (o theeukdqiendal
%ﬁ%é’%@?gvéﬂggkgg%ﬁﬂéﬁ rg’begrﬂgé fas"i'/%&f s %Hstﬁﬂﬁg@?ﬁfﬁ@gghanical

aAd Bredd4 188d$)¥ordbvan dh&ﬁéihﬁa"éh%bekﬂost-telffecﬂm bod easily

rates on each indi VI dual | ayer sum . t th
mgnegeabla. i Wil ofrausse @ISQ?/%PH%%FLW@@@@%@@? that the

%’Hd?gctﬂpé &f such carriers will be possible at a high yield even if HDI
conductor structures are to be produced and with the integration density

required for a main board of a computer for example.

These objects are solved by the method as set forth in claim 1 and by the use of
the method as set forth in claim 17. Preferred embodiments of the invention are

described in the sub-claims.

The method serves to manufacture circuit carriers such as printed circuit
boards, chip carriers and multichip modules. It involves the following method

steps:
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finished a relatively small nunber of signal |ayers.
Since such failure can only be detected after having

wo 2ovsohesl t he board, a consi derabl e | oss of boRPCTOEP205/000698

inevitably be the consequerce. It is therefore the
obj ectapf Phevigingseptintedwietitoatdy provi de a net hod

f or nufacturing circujt carrie t hat perm,ts .
furt he?) ni RP&HRG e EigH: o .,096{%@F8ﬂe&46qhereofwﬁha

smal | er-dig;%{bgt,q(gid conductor structures and a hi gher
Wi ring density. trenely fine conductor structures

are i nt)end8ttutiuring thbuselédrindadr; prwiudingt trecthesesnd vias

exhi biting, a good ggepdin Strength to the substrate

and advant A§eeRReESHER e g@ﬂ%éﬁ‘% PFPPYPerties as wel |

as susgypi ng a'ﬁ%ﬂ ' Hheriralsy ; ;
Mor eov%f, ?Egoﬁl&tﬂﬁod shgﬂa‘ﬂygtogggtt-ef ftggtsiu\p‘eé%gﬁoéthe dielectric or
easi | y mandgeadilimy thEhpsmer ldyeobntotireseabs sdtteopmodiused trenches
fulfilling_ the object that the manufacture of such

carriers wil{ V4§ Y¥¥sible at a high yield even i f HDI

conducpr SkpysitiHE SSmAtR 1dyr t@ﬂ?éjHﬁﬁ%r%&%r\é{’ég?itig@%rocess),

integration densi {;y required for a main boar
comput er fwith éxairpheheghod giasbpeiogsoangetady liket withtrhetal for

nmet hod as fset.forth in claiml atp‘d by the use of the

method as SENGERR oL Es BFAfernEd enbodi ment s

of thef)i nvRBE{RMAHR @h@@né;@%ridmhymirﬁébragbaiék@eﬁﬂge in the
S

met hod serves to manufacture circuit carriérs suc
printed cilrenchesaad digs, hexpaser thieetislegtii iftha pamiep layer has

oy ovi di ng Bed HRbdSted 0gfe ol AR SR ErRIGET b o
circuit board on at | east one side thereof with a
dielectric; c) Structuring the dielectric for

Phomaihag of thaivestiand Jeagned & psxdioe Yoy dph Qansify Printed
St L S R e T
diremsionaAgauchures ctdutetdh Hieladtrit heatprialdofcady kingnches

and vias only;

The printed circuit board to be provided in method step a) is a conventionally
manufactured printed circuit board. Such boards are manufactured by
laminating individual circuit laminates together to form a double sided or
mutltilayer board. The circuit traces on the outer sides or on innetrlayer laminates
of this board are formed using any of the tenting, pattern-and-etch, semi-
additive or other conventional techniques described herein above. The traces
formed in this manner are provided on top of the board material, overlying
same. Thereupon they may rest with a sufficient adhesion with the aid of

material roughness.

The vias serve to connect different conductor planes in the circuit carrier and
therefore generally extend completely through at least one dielectric layer. The
trenches serve to interconnect for example vias to one another, recesses for

packaging pads for electric components to one another or vias and such
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e) Depositing a netal |ayer onto the prinmer |ayer
(additive process), with the trenches and vias being

waeorploadeel y filled with netal for form ng condeCT/@P2005/000698

structures therein; and f) 1Renoving the netal [|ayer

20cbd<as rBF ga(aed &y Bhds & S§AREr. fofe t'ré‘néﬁé% th%?é’f%ﬂ?éo %@Iextend

vias, to e e dielectric if the primer |ayer

bempletehohrmmagh thet dietdodrielayer.e surface in net hod step
d). The nethod of the invention is designed to produce
very Hi gh Density Printed Circuit Boards, utilizing an

q*h%qsm@a el bbaﬁdm@ﬂngga/bé@ Eepkhh #®er alia be utilized for
hr eedi nensi onal structures created in dielectric

@apekyirw cwrenrirduriicnelectroehginicat @@talinating wheartbe cgcuié traces

AR e et Bl 0a BR B e R B B8 citipegieg o the base
nf pet tiepuinoskasiceaid mtaﬁﬂmadsiﬂ@alsuppw turrent that are
| am nates together to forma ubl e side

eannesiedde theage layes asp msayited oyédde ohthenarasugfdhe circuit
si.des y LN r, lamnates of this board are
Pg?r}%&ﬁégllgﬁg bgan%%@t € tenting, pattenm and-etch,

sem addi tive or other conventional techniques

descri bed herein above. The traces forned in this
mhergruciie ¢fitbeitaghen coapspPnNdhito herandusierstaicture pattern

SYRL 14 B8 R TS R RO ey for v

coHptRessoth theuN trases endedoragpgnests fdir lestentomponents and
con uct or %{anes in the circurt carrier and therefore

geaial areay, BRI Rie Ayl Titiding o fon ferming IceRatiteige Herein after,

?IH(? Sﬁalﬁétﬁr Ef?éf&ﬁr(% égﬁerlnrs%%ﬁ%rﬁga\fﬁ tﬁé’trbﬂ{:ﬁéé:wﬂpﬁgbenerally
ohe "anot recesses for

m@f@k@giltomsoaﬂtmltftmcasl ectric conponents to one anot her

or vias and suchrecesses for packagi hg pads together.

The trenches therefore do not extend conpletely

@égﬁgﬁ@ LDen g rﬁ/%hpbﬁallgﬂbf@éd cifBt Bbér‘&t@a%és‘é%yerto form

|ng a pbase ayer can inter alia be utilized
ﬁh&resummdytlo@l signeé ltyedsihavigg éhe exirectedniinalconduetor structures

IR SRS RO BB R St e

i Jﬁg%%.sﬁgﬁ)gﬁ?@e ﬁ?ﬁﬁﬁmgr‘[g@'nﬁ’c@bl‘dtfbn%’éﬁ@t‘?twlﬂ@ﬁ% required
for a computer system board for example and to manufacture such boards at a
high yield even if ultra-HDI conductor structures are to be produced e.g., with
lines and spaces being below 50 ym each, in order to allow mounting and
electrical connection of complex semiconductor chip packages. Thus first a
conventional printed circuit board e.g., a multilayer, is manufactured using well-
established manufacturing techniques. Such circuit board being provided with
innerlayer circuits, if required, can be examined as to the absence of defects
prior to forming the HDI signal layers on the outer sides thereof. This circuit
board will then be further processed according to the invention by applying the
dielectric, structuring the dielectric and forming the conductor structures in the
recesses formed in the dielectric. It is not required that the conventional circuit
board is provided with conductor structures of the HDI-type. The HDI-type

conductor structures will rather be formed on the outer sides of the circuit carrier
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connected to the base | ayer are provided outside of
the area of the circuit carrier that is to be

wa@eosorassed. The structure of the trenches corPEFPPIWIS000698

to the conductor structurelpattern that is to be

bgrpebrivied eidmethed Qt@ﬁ}éU@ttﬁfowgﬂﬂ)Qﬁ teeinpahtien Nnrtayt it wnl be

for exanple conprise both circuit traces and acka%
gadigntageolp de proyde dngp eneYRYiGnF CligdihPoarcewlh relgively Wide

EREPREspRle TRl o8kl P o P P R AL herper at e
tonseat bRdttigh uamghes wil | be generally referred to

as circuit traces. By starting with a conventi onal
printed CII‘CUIt board as a base | ayer to formthereon

af‘?\%étth nak %vén‘ﬁﬁ%ﬁ% Hﬁqﬁg@é’ct%@% dS?frﬁtreS'E? oYt Hoad as a base

con or S ures w the rnventi
iléyelv/idll_b\/\ks&nekixﬁi@tlhg ¢hé eost-effdrstivearan- HIDT&)rimwwf:mmmbﬁard to

such circuit carriers with the integration densit

RECems %%@ntﬂ @alqgcyrcw&ugd‘r%@%re?e@g%@wﬂ% av@? st conductor
SHEERIrps Btnt BUERUABCHIGBOR 113 OB RS eI p¥lBHfled by a
peodaesdard gost-gifettiva methahwhipacestaienga Hugh @rodidctiom yield.

each, in order to allow nmounting and el ectri cal
connection of conpl ex sem conductor chip packages.

;ﬁﬁ#usmfeﬂf ay%f?h%‘?ﬁ\y@rmdnoﬁ@ml&r NSredugé 'fr?é['%eé %%?ﬁﬁg@/ﬁg% conductor

i's manufactur usi ng we
stooiures wsuohgag eictuit taess asudihed viesyint obearethbeistep and to build

provi ded th i nner [ CI rc its, i ui red be
Bleaii Asinals TaniAG capgars Erort eFiest blREdPetbepBiniag

Shectdr pid hfcﬁyc‘?fn%pr‘?éb EOG RS L8 dtdRS SMER8PHImiSns and

circult "board w hen be further processed according
B0 e\ increasingowiriby demsityi Ihés thue tissldeto diectly establish an

e<liedldoBthe, Bosieso SEu b P orPrnO Pl Sl BE Hoaeging pads

Fdrrhed Bﬁtthé efLiit edrridhalvehhethedHRadtirNgid Feftém &f fheard
is provided with conductor structures of the HDI -ty

Theesppdipgesontad etnaps oo the camponants lsr@trhémaﬂeSUCﬁ type
orned on the. outer d th b
SRPTEA R el Sl ) BB GHLP TR HRe
IcBY I atdrd ﬂ%‘%dltb fabiulre Iae«@yl\v\qi Fm@g}@ﬁoh @eﬂéwl Itlig thus
a

t he conventi on circuit board relativel w de
coadibte tir disgctiyceantaet samispadncten cgmp@weaweﬁamicaéductor chip

E%%Hg&% Witk & Bgl —S%-aﬂa)ﬁ BGA) or fine-grid-array-package matrix or
further GA, CSP or FC-type packages for example.

As contrasted with prior art methods by which the trenches for the circuit traces
and the vias are to be manufactured in two separate steps, which requires
additional positioning and ablation steps, all of the structures can preferably be
made in only one single method step (process operation) using the method of
the invention, meaning that the trenches and vias are formed in the dielectric in
a continuous operation without any demounting and remounting of the circuit
carrier in the manufacturing plants being required, such that additional
registration steps between the individual operations to be performed for forming

the trenches and vias are unnecessary. This again improves yield and hence
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constant and high quality. Thus the use of a
conventionally manufactured printed circuit board as a

whaws/orager all ows neliorating the cost-effect POEEP2005/000698

non-HDI printed circuit bod2d to becone a

BbsihbdRrivachReyyisir&dH broblesmi eissbeiatgl with\sudhdiemolmting and
finest conductor structures on the outer sides

terepeBfing €ainot @e€Wior phosi s bei ng performed by a very
easy and cost-effective nmethod while maintaining a

hi gh production yield. The nethod of the invention
peenditigctrie ippedfieesbly kiepesitad vrivethg difoué wemducsach a manner

structures, such as circuit traces and ed vij as,
mﬁith@m@@ﬂr@%@tém phéS%EﬁOlua dgpy, b @We&ns’fFﬁrA'%leﬁde he circuit

BRAR By St TRRIERL SoBR BRI fRARKENBNN planes by

anes which ¢ rise conductor structures
atpesitihy ad]ioﬂ"&ﬂslamrsofanelea’mioemio almeadgdsimed wircuibgaces and filled

densi t th bl tl tablish

élaécshh%lsc%ﬂnt%ii Wit So&ép‘ffoﬁéss{é éé%‘ﬁCH Ir?régfcﬁréyt %%?Fﬁs adﬁléa?i%n“'a
&5 Ra nf] t

S\E}gﬁé?@a?heﬁggﬁ?g& [ ﬁ%r gl?S'lr %z?? tB g{r ﬂﬁcﬁﬁt{cﬁ%b mﬁ%rdraln%é

ducﬂmﬂpnﬂdmdgncm*ﬁpaaﬂﬂdau;mmdemredheapaaimwstfsoms‘ovemg in the
ncreasin

howese diatis 4 teadfnRene 1679 Brin dnp e confsied
ERa Bl éc’ihéﬁ?ét B8 of (MG [t egrati on density.

pOSSI e to directly contact sem conduct or
conponents or sem conductor chip packages with a

BELAGSS e 75t B P B W B B R BRE R e
?éﬁm@n HiSht LRING FLhE Pt | fyertcpmeadlbler&aidﬂ@%r@yvemncﬂfes been

trenches for the circuit traces and the vias are
fourzkoutethat aepparatepositeddn Jepticagesarpyiasdigies well to the

eui es addition ositionin i RS
S shSRel 5% Pubhih SRS BHRLE PRl BB AR NGHY SRBRD R erma
@ﬂ@ AR RcARO AR THIER ddHiOeRPFa. qgemﬂa@nbham@glrcmeuaces
nmet hod of the invention, neaning that the trenches and

whigh areembeddad ihere rsediubiedd te allar sheamiorerfolian circuit

perat] t
R e R
riesItehelles ang Widshare cuitbieteinéilled, ebé sircalt Icumestamfeatures very
bet ween t he individual operations to be perforned f
eedihegt dissipation properties through the creation of a solid metal plated
connection, preferably copper plated connection, from one layer in the
assembly to the next, while simultaneously forming the associated conductor
tracks. Moreover, usual defects at interconnects such as dog bone pads or fan
outs as well as residual rings could not be observed. It is moreover possible to

produce impedance-controlled conductor structures.

The exclusive use of an additive process for depositing the metal in the
trenches and vias in the dielectric dispenses with the etching steps for forming
the conductor structures. This is another reason for achieving a much improved
definition of the conductor structures and, as a result thereof, a finer structure

thereof.
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the trenches and vias are unnecessary. This again
i nproves yield and hencecost because m sregi stration

w@e@bloasssl associ ated wi th such denounting and PCT/EP2005/000698

remounting do not occur. TH& dielectric is preferably

Tepardrich@saidvibbare icomplétebofiiad wih susthl rfenting cohdtictor
t he roughness at .the phase boundar;%e bet ween t he

airecees Meraid 11ielSans da i egused § Gréplp 18rie Imangigcture of
gﬁ&ﬁt agﬁlérg%%eﬂﬂﬁ?f%ﬂ rgg; ffﬁae c%% SYL B rlegndmg of the

eposi r|c onto alre
ﬁmtme@f thieraineutt ttacasds thadndtal llnettie\mes rbads poemrbreama if the

e ha e beBldseb et ST S Bover the
Wéﬂ@'? |%|olf|eﬁ;y ?’eﬁ@‘?@ H‘Cd el Wabians, fé}ge%rn?act area is generated

speci fi cal sired Capacitances mformng in
blatwe;err the tveo Ematalrmeas tto ibs qoemeicied. Jddsebderes detter resistance to

S E RN SaRBTg & P RoAdie ot zhh SR
seﬁ%@ga gigﬁh%hrfeﬁdﬁe%tﬁﬁd Vihaees cbAntheddbaleatdthér. | ayer,

a particularly tight bond of the netal layer to the
dielectric is achieved. It has been found out that

TSR RE ot ahe fvartioh R g0 EPERERE M e By AR Re IS o
Hﬁdiﬁélctbﬁna'rﬂlﬁlhbéyél?épbﬁnfe@ énhféﬁtfﬁﬁar@é‘dsiﬁ@c&ﬁlﬂbﬁ%nal methods,

| oads. ThiS is achieved i.a he fact "that the
positiohingt eracresjuring eppticat ee@gmtmwnleetﬁzonaarw BB ect

bRodumastish BRb e oo MR8 oLy s aoBRfRe Bttt single

I%%rrdwa gﬁéaf REmbefBERERrABEL MIAFIRT!, 8hE HERb&3iRY ¥um of these
fi'lled, the circuit carrier also features very good

dé&rem@%rmre@rcommatm@@wwggﬁ tine ciceltiasas afithasmall

S8ac e TR bl Ao Snrd BRM SRRy AT R LRI el 8RRE Foeq 3
té&lrﬁﬁ?@lcalvdﬁa"l@nge g baeegisthy doet fortgotdusing kreédderdvith the
conductor tracks. Moreover, usual defects at

nebes o iRvers asddhe gicaiéglepsite Hhaimesiod aftheungentipn permits to
|}f}§t®>drdecoe\a/l@]re ngdégétﬁ)an%@p ﬁcegju:%% danczescg 5%??30 4 %’g Cost of

pesulletival Fet, rayctising she mwghed of thaa Weensen,divodayaddi dtructures
ocess for depositi

Biedare formec na Ber PR ¢ B EHRas oY P eRaRIIng SAce the
FRSd sBpd &Y #FrAS5h f) mentioned herein above can be produced

advantageously in one step by unique positioning through copper filling by
electroplating. Two positioning steps and two electroplating steps are thus

reduced to one step each.

Successful manufacturing of finest conductor structures is more particularly
possible because vias are used for contacting different planes of conductor
structures. This offers a number of fundamental advantages over the use of

through holes.

As is well known, through holes must be designed from the beginning to have a

larger diameter (at least 150 pm) depending on the depth since with increasing
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the conductor structures. This is another reason for
achieving a nuch inproved definition of the conductor

w@oantrasses and, as a result thereof, a finer BCT/BRIOOS/@0698

t hereof . The trenches and vilas are conpletely filled

Wepth Meleabniasrtetonichmgecandurd giffictlirtacbrmesthirbegleprated metal
This |l eads to a reduced gef ect r%tg in the nanu]f] act
G998 i t

sAvesiusig vekshemigal mapl Righpg st AddiHgNale rough holes

ﬁ%ﬁgﬁfﬁéﬁnﬁri@rﬁ tﬁé?f:ﬂéﬁ%e Ul Poi(}\gar? m%ﬂ%u@?rmgﬁgﬁ&é{)%ich resist

Circ acés to't e vias is
posisribl, evHidtais ndedduefovisaactanidgtthemohdsctiveupditerot comes to rest.

TR e AT
k%t%cﬁ%b@@si%&éréa& &ﬁﬁ\l‘%; ﬁirﬁgg Eﬁ?ﬁ%a@ Br IR Rirus planes

areas to connect e etter resistance
tcanhbeberaked tforefosmirg endctomgrisdlisr iThg retholigd the invention
onding. The sane effect, is achieved if the trenches

BT IENE Caesined ¢ HeBses BRfEHe ViAsdOrmacHaangr ™ a

' ibANTH s &b Tsffrlifi Lt gadh ]
?rga}ﬁda{%ée%g?%bﬁl -rﬁhr%fanu g%t urslﬁ‘ﬁgl nmul ti g)é/ez?gr\db%rgcljunctt%rdpackagmg
diensity bs el a&ks bresidegirgpiineentsiralh atoasstshpos atipp sindami ng
error Sg%ﬂri ng optical recognition, orientation and
capeiedmmodat i on (i sregistration) are caused to
compound with every single layer. If a great nunber of

| ayers are provided, the increasing sumof these .
diffef ex firat pleneedf Wondsclos spreaksiaes hgs beenevadeirstherdintectric by

S BSEE sl Lo Rt SR3FERL %P BB RS VL
testhpalsegi s adn sBHRMGRd, ASothel Bfibdtric RthFaspodiRi onto the

processi ng increases with the nunber of layers and the
ciglectric adéne cirguit Taieree ApdistTy thirecansiustiari v cheeribeing formed.

i Aotk MR BREEY BRR0 sieRiG B e el teps )
theugBthriofer tderddicendiricter pluRe lofyenedctdt stiattures For this to
that are forned on either side of the dielectric |aye

r

by pritareiad e wathed ofdhadtrrsdiostrapy pagferaty ggmrse the following
0 Ve C .

e ane e S e L S B SR DBl fds e nothod

fstdp f)ng by el ectroplating. Two positioning steps and

two electroplating steps are thus reduced to one step

each.

g) Depositing another dielectric onto the dielectric being provided
with trenches and vias; and

h)  Repeating the steps c) through f).

The other dielectric may thereby be made of the same or of another material.
The method steps described can be repeated depending on the structure
desired for the circuit carrier. Finally, a terminating layer can be deposited onto
the outer planes of conductor structures, for example in order to protect the
bare copper surfaces of the circuit traces from corrosion or during soldering. A
current secondary resist or a permanent resist, more specifically a solder resist,
may be utilized for this purpose, said resist being for example structured by

photolithography.
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Successful manufacturing of finest conductor
structures is nore particularly possi bl e because vi as

wae®@snw@dl f or contacting different planes of cPCTYER1005/000698

structures. This offers a nf@inber of fundament al

advant ages over the use of through holes. As is wel |

known, through hol es nust be designed [rom

baginiAdweed 6lr%am§aae$ aﬂ@éwe@m@e@r@rer@a y h%\é%thel@ﬁow&?p
gﬁﬁ&ﬁgb tﬁ B?’[k%em’éblist'ré'&e% W ‘F(? ﬁaﬁb@@%wb Litcuit traces:
ecorres n| ca ever nore di fICU t toTorma

Khrﬁ}u@ﬁ) mhadexﬂnaatet af tHeayies: ©40rg80wim dhegitcal thestiad: 50 — 130

Bt oot et CiReaPhAt & eaRmingss of figsdielectrc.
?ﬂ%%lé"@bﬁ'i& t??%bﬁ)ggn tefHiAlnes¥ir 60 1 $30¢eged for

structuring uctive pattern, cones to rest. The
di aneter of the holes, which is Iarge anyway, is thus

%u her ncrsased SO tha%] a corgli n si zed areas on[
g BaCEET SR Bo AT Beg SRR E= e Ha9 Griaes the
Eg&ﬁ}l‘tloﬁ%f WSachihed tﬁeﬁﬁﬂbé‘@nem%@émﬁbrtHe@tttlr'ér@cSnesTHéang vias

the invention therefore allows connecting
fdrenad hregissaranpod heedli Gendusteagtiiattiiesrarerfosmed tigresier as a
crease

el S R e e s bt BEEES B Mengias,df e vies

%%@ﬂ)én@f&ﬁésﬁﬂ&@\%rsétdf% Wienstame QQBZ'CGﬂV@Mté{Ct offcligtrades in
first plane of conductor structures has been made in

thtereitgdlanes ot copdfigonsitgetasgmduct or structures such as
circuit traces and filled vias, further nethod steps
can be performed, another dielectric being deposited

Wf't‘é@ thefrstl Pﬁir@cé%@ndﬁctér’f‘@rﬁtﬁr‘éwlé neald, iteé priatEY titduittboard,
he conductor structures being forned. Said dielectric

M@xqm@m spihef delgsinc, tareterally deceit oy thodigrctiedhgag the

i O R Panps o3 HERol RBBEBES Dertormed the
met hod of the invention may preferably conprise the
follow ng further nethod steps which are perforne

dhedrted eleirihPopithalsoaTaress areriadriar gsmber fgy the SIQnaI layers
belﬁﬁﬁ’o"ﬁw@g @g‘g&ﬂg{j SCP%E% B&Hrb&%rﬁjgt R ntlg)‘?f&P éé!a‘?ﬁﬁl[a'ﬁé a multilayer

provi Vi as;
ora semiconductor chip. The circuit board preferably has a sandwich structure.

FR4 and FR5 material, High-Tg FR4 materials, BT resins, cyanate ester resins,
APPE, EPPO, RCF, LCP (liquid crystal polymers), PTFE, polyimide can be
preferably used as the dielectric. FR4 materials are particularly preferred
because they are cheaper and may be processed more easily in a more

reproducible manner than the majority of the other materials.

The afore mentioned materials are more specifically filled with filler materials
providing dimensional stability such as laser glass (Isola, Dielekira) or
Thermount (DuPont). These materials advantageously provide the multilayered
structure with dimensional stability. In the case of glass inserts it has been
found out that uniform ablation is possible by using flat-woven glass (Isola,

Dielektra) with an absorbing coating.
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h) Repeating the steps c) through f). The other
dielectric may thereby be made of the sane or of

wapwsloasmsmat eri al . The nmet hod steps descri bed BPEIER®05/000698

repeat ed dependi ng on the déructure desired for the

circuit carrier. Finally, a termnating |ayer can be

eposite nt the out er planes of conduct.or

567 gepiniia e BHoRuhmace 4l coRdndt SRa R Hemgisvial olad on

f t I

SPeaS ﬁg’tﬁs‘%ﬁ?\ér g PPt LRERSL ISioTh B o mat

penfmne@lFMesasm layeos)emapbei tilizad ty rrwrsuﬁadere thestarrier

1“'(‘)% utilized for this purpose, said resist being
e@ﬁlﬁnpl e structured by photolithography. The

produced circuit traces and filled vias preferably

have the foll owi ng di nensions: wdth of the circuit

flebbe$: Examples @0nateriahedmhinadibnshe circuit traces: <

10 - 50 mm dianeter of the vias: < 10 - 80 nm |length

of the vias: 50 - 130 mm w th the maxi num hei ght

: I SS di el ect Th
T ERP B0 ot SR L RioBh of 80 - 130 rm

Rﬁo%lé‘érﬁr@gtT@ﬁ‘W@ﬁ and vi as in| ghe Legh&gtrg t7o-ber eby
al so _conprises the production lof conbined trenches and

woasse20panoord hat trenches havBhgsSet@srdaooted t herein
are produced. Conductor structjures are formed

ABeNdadd-¢8, B> a10%€sul t t her eof | BSa4D0Ot Tudigur 280°C

comprisi-ng-citecuit traces—wi-th- filled vias I the

Wagl“r@@(? 51@@6@675&t he t hi cknesB4- d‘ﬁ"rQOIQeB bIDeT@éW Q‘:‘

£

eénéﬂée%BTsTg TG os. After theBt iNé‘ﬂO’OﬁT’aﬁé‘kﬁé ’

%a g?&k%KMLlfj#t(;lse?hlebd:lzr:ct r%@%%‘f%éga‘ﬁ?;m ns

onm the dietrectric during the formati on of further
pl anes of conductor structures. The printed circuit
thiosLrath t&bem:asrmr\fésmestsaammséobrthegen‘wrse‘me ashebssigriat vias. The

sbe faor dlnmsth eps b hr
Ryl GyoE ot tprangahe Vi ) by Do e is i aicroint ., as
¢ Pand ﬁiz&héReHhﬁ% pé%%'r%bpét%fne"rﬁ@ﬁhrﬁ@@ cﬁ‘c@@BQ&#chhor
structu FRS5 materi al
rsatremrajmtoraﬂhlmmayspe cyahates Télsmmh ‘r@sﬁn”@ v1A9F1E the case of the
Fg)gp%qﬁ:% Q:lgq%ag %u\}igs ar rsnta%le iR %é’ r&?erlggtﬂcgﬁf%se [ocations on
the printed circuit board where metal areas are provided which are electrically
contacted through the vias. Further the method of the invention permits to form,
concurrently with the upper circuit plane, a second circuit plane on the bottom

side of the carrier material.

The method of the invention also permits to manufacture multilayered circuit
carriers by assembling individual carriers that have been treated in accordance
with the invention, said circuit carriers being optionally continuously connected
to one another by solid metal. For this purpose, a printed circuit board that is
provided on both sides with dielectric is utilized so that circuit planes may be
formed on both sides of the circuit board in the manner of the invention. Thanks

to the solid copper connections between the layers, the circuit carrier is
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preferably used as the dielectric. FR4 materials are
particularly preferred because they are cheaper and

woreysloes6pr ocessed nore easily in a nore reprodeCi/BPB05/000698

manner than the majority oft7the other materials. The

géﬁr@mﬁnﬁesmgﬂt toedefoinaditoraagd M®ERosR s EngRald 4o dhdrged in
th filler materials providing dinensional stability

mhe@éunea@r& feptakes %qu?@[t%eqysem%@étdl%tﬁ)*p@fﬂonrﬁ@ﬂ%iﬁﬁ

(DuPont). These material s advant ageously provide the

mul tilayered structure with dinensional stability. In

The dieleetriafis gltrastured gritsen ablatisn bEentreaones and vtdwroduced by
unj form abl at i on i s possiple by using

PSR, areiREE LR Pl )COR IO 'ﬂaﬁjgapfbrqxgﬂ%t@a\mlggveﬁe néiches. This
ga;@rfaie% th@eel&?tlrc%l% 890G b?h&ﬁl'ﬂ% tﬂé‘ttr‘e%ﬁe§ 9R8\#d Sfce the

mat eri al side wt per and prepregs
depth éﬁjﬂhlemaiummi|S($hd@W|tB)regpast§oﬂhbe\rldhth their openined
FR4-resin |ayers) may be utilized to manufacture the
carrier materials: Table 1: Exanples of nmaterial

! E%é@%‘b@eﬂ%n‘ ﬁn%@eﬁb‘?%@?&@d l%rsefaf@g‘?ﬂﬁz b%rof?réé?&%nto the

ey may servé as a basis for via
timledtdc ninrtgetfinst Gam(pnayctdnepe:mesby: wsedialasai;mes a;dcbmnally

bhed b pireio Grpauia A aLos Sl deieot R roen o agused
tpcﬁe? %réta?rﬂseébﬁd%%tgﬂg&h‘?n tHd Hﬁéﬂalvrh%k chfh tr@ﬁ]gcﬂﬁ%t %Eenlngs

e printed circuit vi'as are mad
dirahgetiin thapatiboste be:pla:tdu@aé bnth(elmqmndmaese (directufiotusing

boar d ta are vided wh

Bl ARl o T BERETe AFSRBROMIET R AG: The e pepmpin-focus s

gBideedowr thbauifaxeRf 't&ndlé%dﬁlé 8otRaf tAEMmBENREH §@Mdthives and

W th the upper circuit ane, a second circuit plane

UllaStaTe fbtme@mystheleWﬁfmg Eleseabear@r diratlewritg techhisiuegt Hoig direct-
i nvention _.al so nuf act ur

Rl Frelp G e Pafrt Seam M dand” ERERETPRE e delacyiiapt those

SaFfaEE FSgibRabT Ry Gicheeit I WhicRahk Iredehel ¢adosaatditd be
invention, said circuit carriers being optionall
getalocity

pttuasdofrer jhie ohreaceih etlasemBay me: deftedisd yeinpd

Erﬁlfgo ?é@d %ﬁf@gf\ﬁtgg&é;s; r\?éfrﬂ og Ci! b{ g?f%?érﬁ ér{ﬂﬁ‘%s bﬁtg the surface
bhide @lefcutiid. Mirareshaayehyy of the laser is controlled during ablatxon.
This allows the production with the desired planarity and precisibn. In-situ
registration abandons all other traditionally required registrations and all the
photolithographic processes as well as circuit definition etch with the known

draw backs like under-cut etc.

For structuring the dielectric, lasers having laser wavelengths more specifically
in the UV or in the blue visible range are utilized. Well suited lasers have laser
wavelengths of 193, 248, 308 and 355 nm. Suited lasers are Ar ion lasers or
excimer lasers. FR4 material may be advantageously processed by the

projection method using an excimer laser with a wavelength of 308 nm.

Considerable enhancement of ablation speed can be achieved by exposure of

the dielectric to a reactant gas, for example an oxidizing gas, more specifically
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formed on both sides of the circuit board in the
manner of the invention. Thanks to the solid copper

weomsenieBons bet ween the |ayers, the circuit CBCT/ER2005/000698

isparticularly resistant td8deformati on and to shock,
bR§@s Ot Bvrtrogerc bridgesr fluorirenpetcadny ethendabeelioh esacts with the

d h di ' ies. Th .
GielFGae 1o oM VaIH TRl by 1485y PLARPEE e Sav i brought into
‘cBﬁt;é%'PﬁﬁtthQ d‘(él@étri%%‘&%%@%ir%kt/%’i’%&fél?Q/itﬁriF‘raBTa?iﬁw raBld¥electric
configured In an approxi mate V-shape, |1 ke notches.

$hifacé adthl thedass ligheé Eteegas olayt fioc edepade bedrowh avet Hie
in Hﬂe tre ches_anq vias since the depth of the
HISIRHES SUEagREUING; PR EXBEPEL to the width of their
openi ng. For |aser ablation, unfocused or focused

| aser light nmay be directed onto the dielectric. In
iThe dielestriccasterghiopreteiadbly eroawestyith @ pusead lameskThe

diti I [ der,..t .the abl ati.
S0 aeORherad! S ek oGSk & B it SR Askhoan be
caNdYsd Roa to5RaBibId maMmRbAkindBE PP RPIGIS 1438 buReshcludes a
openi ngs arranged in the pattern to be produced. In

thénedaoint &8 enetyr dt prdssdasichigveraeeasiernines akbatingudepth,

He et %8 Suratetalat SHRE tlFre bR e praousy
salcuitAéd hagBIFR dsiRg prilddsc THIHaRBSY thé BsmatRnf srtAedrdphes
the "witing" |laser beam (direct-wite technique).

Fhilyial incenawingle pckAs gueralioniposséyeseermisegihg Nused laser

BRaTLFal BERerBneR prorn R br bt ABUS Aol E pg brnount
betHy lRdEE BamPifadidies tdtHPOstaddgrdaasiahe Bdlebeic to depend on
defl ect ed usi ng hi gh-vel oci tg@lm rrors and adjustin

. ting
thredeplberf the tianchab ane Vias i Deliprodiasst thereesetdng she Aember of

r f f, t.he.di LG ; ;
IR0 P BLEELE e SUFAPE BB S ROETRY B i st o
REretit- bl @ Bethimsurfcedasihariess Rlsanalisty svdequiesd 0 ftm same
In-situ registration abandons all other traditiopally
thajuif eeda ietn Be Paedusies, RREALSS thenlattshbas ki e dsmtle The

e Il |, LGUH [ P4 L j h ;
BERREPIRRBIT b FRChEId el P SRttt 3ot i
tdierdiagk et power lodisies lskabeam kasustedveldepghtionnbeealepth of
specificall% in the U or in the blue visible range

aed Vigs to ke,Pradychdsers have | aser
wavel engt hs of 193, 248, 308 and 355 nm Suited | asers
are Ar ion |lasers or
By selectively irradiating a determined amount of laser energy in every single

pulse, the material may be removed gently. During ablation of the material, the
amount of energy may for example be progressively lowered from an initially
high value so that the material that is not removed from the walls of the vias and
trenches is largely prevented from being damaged. As a resuit thereof, a
defined depth of the via may not only be achieved when the via ends in a metal
base layer but also when the via ends “blind” in the dielectric. This also makes
the generation of smooth recess walls possible. For this purpose the laser tool
may also be used to prepare the surface of the dielectric prior to further treating
it for metallization (laser polishing). The latter especially ensures high-frequency

conductors with very narrow track tolerances and high resolution.
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excimer lasers. FR4 material may be advantageously
processed by the projection nethod using an exci ner

wo awsn7es8t h a wavel engt h of 308 nm Consi der abP@&T/EP2005/000698

enhancement of ablation spd#d can be achi eved by
exposure of the dielectric to a reactant gas, for

exanpl e an oxidizing gas, nore speC|f|caIIyox
heselogelationimRy faseXampde bePes e oA @ﬂ%érp%’gﬁg Ciengf

ég?%&n‘”ﬁ)?tﬁ Q?e%cﬁé S ELCoHMIE Y Rerehet id %rﬁ%@%@ﬂ@substrate

ur po gas 1s brought into contact wt
tahl&eldbﬁbﬁgecmcm suby amelas;errdlrean‘eousmg protdsd, rsaatjﬁramahe@ being
the dielectric surface

n«a@femiy S Sianisceions BRGAl /each pboh Upde hiccobdal: of

OR4Y.
PP ORa s TR TR R R e BT bl e o poree!
tdh eaeh)b;the&r admﬁmtémecmrtgamg ﬂrgncdfesadn‘l the digstdiwricée et & angle of for
materia e a t d bl
SRS 0RTy he RN dsete ipauidie AT S aBTTR og formed by
gg@g?ﬁo@fn ﬁ\%ecLQDéCHId"lVFP@dt%F ek Qs irei%e élaWeQH%t ﬁ*sfﬂa‘%@ﬁ'step

i on dept beamis irradi ated at
deingr arbaechaskr thm;bsequemlt r@tan‘nonmfethprcb&ieotml gr of the bar mask

| cul at Th k
Pan e Pee o E Retieh R et TERe LoD SiRghBundle are
@Fé’&%ﬁ iAREAAMHP RIS P! A thBgsRESR DA RNE $RAch8s 8lias are

eam can be scanned across the dielectric, while
adnostremty fanmednsings, mmﬁulmf rteneateeﬂslesebe!alﬁilon more material

d
RS PO AR AT AT o RN aa g s iy Boints of
W@Fiéé‘éﬁgnt D@b@ﬁd’m?@r{ ihegribBRtEd Bherg\odf thadgserundBes the material
being irradiated to said surface area. Therefore, if a

of mme.les:m@ the viasr mey heves Hugkneiss that seicesnanes tpdke
lt@?;?%e U ptﬁSdﬁ%lSS{”%qw red to formsane than if a via

because the latter has a greater
depth. The same principle may be enployed if a
conti nuous beamlaser is used: In this latter case

¢fcﬁh@rm©ﬂ10dr¢esca@@d ek JtPvads gaias 1 BUBERY e BRe M Sirect
E%&sggé’ brq%% r%rz)z Egﬁgctghfé?\r/rllﬂﬁwga aﬁ&%ﬁ/%ﬂ'&@n@’adured for

emerdipose, QM@ﬂa/sé?rH@gUEie@Ltbm thé berateledt trate ma@adoen the dielectric
removed gently. Duri n? abl ati on of the nﬁt eria
o) W4

B SEnees e e TRsmes s SE g B dGSPPBFiple described
h%‘?@xlﬁ %ov%"(ﬂ @sbpbééﬁl |E36nly directed onto the dielectric if a trace

segment is to be formed at this respective location, with the beam being turned
off if no segment is desired there. Of course, other scanning modes are likewise
possible, such as guiding the laser beam in-focus along a projected path which
marks the recesses to be ablated. If different depths are to be generated in the
recesses the laser beam is scanned along this path at different velocities: if a
via is to be generated the laser is scanned at a lower speed than if a trench is to
be generated. Such procedure is necessary if the power of a continuous laser
or pulse sequence of a pulsed laser is set constant. If the power or pulse
sequence may be varied with time, the scanning speed can be set constant and
the energy of the laser beam be adjusted accordingly as to the depths of the

recesses to be formed.
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hi gh value so that the material that is not renoved
fromthe walls of the vias and trenches is largely

w@e@seneed from bei ng danaged. As a result thePeDEP2085/000698

defined depth of the via nma9 not only be achi eved when
the via ends in a netal base |layer but also when the

e it eSS e AR g rces
UsS erHF StSn%PFo %rbérﬁn‘?rk% |hstﬂ tRE n'w‘é’t%filag/%][ to t ewalls the
ace t

prepare t e su of tr|c pri or
tateatrhayg also tﬁe)prenrtreaﬂeldl lzefbrmthe(ﬂ)mser lqyel issappiged. Arhleisma

e D S Bl BN Sh S LS Fahe RSO W) BE Btiized for
;’uﬁ§ ?u%éﬁ‘ Wéﬁ&ﬁerﬁwaﬂbb@ﬂqér@tomﬁg PREGIRR rﬁay ReSd BE WBEd in lieu

cross-pattern node’of operalion. For th
plithmplesma désrseabpnodees,dbr exempleesn iectfiog @é@icem wthre alkaline

R L AR AT a1 T
ﬁﬁrﬁé@etcﬁoﬁée p@ﬁﬁbhﬁéleéﬁmg%ﬁd@r@é BES us&eXdr cl8asiREOTHe walls

e of trenches is forne t hese trenches bein
ma,;oa@dléomlbfob@/cgmdlém@@t@ enpregarapyed fargasipprofdhaerimer
gﬂ% intersecting the trenches of the first bundle at

éngle of for exanple 90. The trenches of the first
bundl e may for exanple be forned by projection in the
dielectric lying for exanple in one plane in a first
Taserrineripyasisigrmed accawng t@ynewn seefheds byqedarsings

d t f.th
A8 oL A BB hed 2R BB ML N FEREE ) Alftors. o
@&Qnﬁﬂé’éé@@ﬂuﬂn@cﬁw&tﬂr& heloré 866¢ifisaIBPPdAL/HbE or PdXz/orgamc
i ntersection of the trenches vias are concurrentl

pevteetive bollaid agtivaforedVgapast . Adpteshed T aaliadiap) b@ar@ﬁ or with
PRl Sl P RS e hUOIC a0 AR LR e soluons

Bependi dgthivphiche dridfatdirabieethergyf (Selddfe Atatet) andithrcarbon
the materi al of the dielectric, the Vi as, npy ha

SHERRMUES {$hadaver, r@@%@f&@@'@aks%é)rtw SRAIIG, NagRact® is

S5 834 S o N i e LRESBr 0 O
ROOMRIBES appYying agalladiimn uom[um( bl nitg genasontainimgeligand,
2»3%%?@ ¥ Eparaneli s esabEoRreni bFihe 6 ar afiayine, and
s %ﬁt%%& ﬁ%;earéls%étggd balia®am HedeMd Bsé&He WallBdium nuclei
with a borane reducing agent, such as sodium boranate (borohydride) or
dimethylaminoborane. Furthermore the primer layer may be deposited using a
direct deposition method such as an ink-jet technique or a micro-syringe or
micro-pen technique or a laser aerosol technique. Such direct deposition
method may be used to apply an electrically conductive coating or a coating
catalytic to electroless plating onto the dielectric surface, for example by
spraying. The primer layer may be deposited by any of the methods mentioned

herein before onto the produced structures only or onto the entire surface.

Thanks to the primer layer, the trenches and vias are preferably activated in

three dimensions, meaning also on the walls of the trenches and vias.
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herei n above, the | aser beamis only directed onto the
dielectric if a trace segnent is to be fornmed at this

w0 e@pmTdeBe | ocati on, with the beam bei ng tur nedI/@P1005/600698

no segnment is desired therél O course, other scanning
nodes are |ikew se possible, such as guiding the |aser

beamin-focus along a projected path which parks the
HEEBE SEALYMRaL Sbifia Gueniion dhemstest ayepemdiegr@nipdhggntire

N a .
SFSER 00 By SERE ol DRy PREDy RSB Bugfafafth stos
thaatievgara reesdsttuatu teaSlesfores by tavaned ationesd theethapesdnly the

than if a trench js to be generated. Suc rocedure is . )
hecwsdarg 1ok T e sdueieing “n Aerila deetehisbr b MggIcaposied, it
?seaHl?'?Sﬁné?é iRtHRUiSEbd 338k i s set constant. If the

power or pul se sequence nay be varied with tine, the
scanni ng speed can be set constant and the energy of

he | aser heam be, adj ust accgr di ngl s to, the i
liead SE Pertiamnech ke oh delSthdactide Bvst s enchsg, and vias
i j Q@chg Htred :

tr nﬁr}ggg gwr%@éi%g)sﬂ.@f)n orggrl'%f’oﬂlkgﬁég&@r%eg%%%(ﬂdﬁg?
stataliigatioroby imadiationl for axemplewithe)Visigh ustriiesuitad dielectrics.

al so be pre;treated before the priner |ayer is.
RBb1Ta 8Ost sChalienaant Pdense abrpoweal Byoaducive through
Pd%@mi&%iaﬁbﬁﬂﬁéy‘ﬁqr@xaﬁﬁﬁ? beBYe JoR it idntd 8t b&orhtirRl the walls of

purpose. Wet-chem cal pol ymer ‘etching processes nay
thesepehasaadd vias. rgaoic pdigmprsasweh de bree@thytbiosarstylene) for

for eﬁangrlé.g. an ﬁt chi ng. gr ocess wth al kaline
65?%{’%3 ' 5%18 PRSI | oved by a reduction step for
renmovi ng resul ti ng manganese di oxi de. Current cleaning

agents are used for cleaning. The walls ma%
abant ihenaetal lagerds Agpepitekantothenyimer lawpr by etgctroless and/or

AR08l 5 RGPS BRIkt SEo B0 PBE oo nifes and vie
brecabmpldtey fllledreitiameask Puaé aistalsaresPaidfd ealylthereby be
wi th noble netal activators, for exanple palladium

deppsitacheoPnfscs copeer allewd aie metgrapbiciepasited. In principle, other

FICa B RNG sBfa) a5 4§ EPothdivel Helagmy nighgoobalt,tn
ez v alioyLuthicpas! drat tHeoalysghemad wdthi othe peleyin@its such as with
| ayers, for exanple solutigns of fyrrol or thiaophene

BRtBONYPRQSRNATES aNHeIQBR. | 5 Nasel May kesterasiiedr wi t h
ERIBRRhemically by using either direct current or pulsed current (unipolar,

reverse pulse). For chemical (electroless) deposition, current copper baths are
utilized, for example baths containing formaldehyde as a reducing agent and

EDTA or tartrate as a complexing agent.

For the uniform electrochemical deposition of copper in the trenches and vias,
baths are preferred that feature a small throwing power for filling the vias and
the capacity of uniformly filling structures like in pattern plating. Using
electroplating copper baths for forming the metal layer, current copper
electrolytes are for example used, such as a sulfuric acid copper bath. In the
sulfuric acid copper bath, the copper concentration is preferably set to lie at the

solubility limit. Concentrations of 20 to up to 40 g/l of copper (preferably in the
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suspensi ons (Shadow(r), Eiectrochenicals), or by
sputtering. Neopact(r) is particularly suited for

woreaoalo7gBat i ng PTFE and pol yi m de. Thi s pr ocesBCT/EP2005/000698

conpri ses applying a pal | adkum conpl ex of a nitrogen

o] %Wr's!bﬂi@t‘% mBy @te&nmbé& "Blme;ahwwﬂmﬁeﬂbbmt@mmlfurlc acid in
cont ai ni n ami nopyr i di ne,

ar@r@aﬂtr@?om@ ug.ta@?_@nﬁ %@'@N@éodlﬁﬂllﬂﬂﬁdi%”?ﬁ%b@ép 8-t lpis-(3-

gﬁ@ﬁmggg é&ﬂﬂq&ggﬁg‘r‘qgﬁé %oro cg'&fe"f'wﬂ%tlf)ﬁ%"b' D& 398Nt Levelers

duortasydyalkgeos aliexykiss bad rtrrmaé elnyhé:ymoamn dealyetivasthereof for

be deposited using a direct dep 05|t|on ne%hod such as
sRamRie jray b%aﬁﬁmauaﬂws%f At arcan§99 AN 8F Taictdpén

techni que or a | aser aerosol technique. Such direct

deposition nethod may be used to apply an electrically

Condudomd ene:tebpiartugg dhe sarEatmatgriats ateytréaietidy a vertical

Srar BT B RRdeT B et e metrod
gytggﬂ eﬁég@&pﬁ.@g% RP!‘?&% tcpm%%a (&l Bt RRIOS R RMh sy e

ronto t e entire surface.
Thiardcgctiatiohe pri mer Iayer the trenches and vias are
preferably activated in three dinensions, neaning al so
on the walls of the trenches and vias.In one

mﬁe%gﬁémagér ﬁégebége{%ebb%d bh® ki dietre lsaake PRAd 8Rlectric so

onto e entire surface may be renoved agai n, for
txatnmpétal bys Inas enlydbiraed dmthe renchéreasd viEs ahatesidtef wet

Et benstr ct ur ed befO{? | ati on oth%
R B QeRRpYoPhE RSP AGRRPA b Flust RetR VR agrie from the
AN fta¥h 8% thd GicldtridBE rd VO mEthdSBpdERASIH Rmovdl, &S

only formed in the desired areas. |nstead of _
pearfasizedmy ricee vetheporduatiep dsvppery baing suksatantiaiyrflushewith the

t h d vi I

HGOENE S R LI BTl RE SR e R el eBl PR S o
itérh?@taﬂwé)@,ngfrﬁgfr@mtoew\ﬂd‘ A INehiiehitetchisblngos i pederably
dielectrics. For this purpose, substances that are

vead deretchinge Alterativelys encelestracharnicaLigishingsrpcess using either

EEChT R e PP PR, REREEe EERIMA o8P po pitizea.

RO pdE T ELIGaAt akecioshéridy etdHin® and ethghsioal)ettiing may also be
exanpl e exhi bit such Ior operties. Then, the netal |ay

cembipribifeeaxanple ame eﬁﬁmﬁ’eemuqﬂ@rociﬁﬁse‘pée@m@w@%he maJor part
AP OLycess metal and a chemical post etch step for etching away metal
islands resulting from electrochemical etching. The surface may also be slightly
brushed prior to etching in order to level the metal surface. Alternatively, a
chemical-mechanical polishing process may be utilized, for example the
process of S. Kondo et al. described in: J. Electrochem. Soc., 147, 2907 (2000),
or the process described in US 5,759,427 A, these documents being herein

incorporated by reference.

Selective metallization of the structured dielectric may also be carried out using
strippable or detachable cover layers, more specifically with the aid of

electroplating resists. In this case, the primer layer applied to the resist surface
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el ectrolytic (wet-chemcal) plating in such a manner
that the trenches and vias are conpletely filled wth

woreaoalozesPur e netal s or nmetal alloys may ther ebpChEP2005/000698

deposi ted. Copper or copperdalloys are preferably

depost hedd, 4 firgifiashicopeer Byee(cherhizbbcapmerdbsoresnovatiagain by
S?JCh .as for exanple silver, palladium nickel, cobalt,
SPPING L r9Het- al | oys thereof and the all oys t her eof

with other elenments such as with antinony, phosphorus

and boron. The netal may be deposited

dlhectnetad heyarcald thebyrimsi layeeas hall niby det repumvesinby polishing

Ber L o shef e ke Bin e e B sEuSaRaTical back-
léttéﬂif&%%é’@hrﬁ%e axamey dathSpaRAlR Bhder by dekydsyas.

a reduci ng ent and "EDTA or tartrate as a conpl exi ng
agent. For the uniform el ectrochem cal deposition of

in the t h d Vi b f
FREPerk aleB0 e ERaa o 5 Bener Focy i GUCERES or an
Wn@PoAR@al BRhCERAE LRl et dolufibhd WiE drxsrhaR&sulfate
like in pattern plating. Using electroplating copper

@lal'di‘@“ ﬁelzfoxodismfat@ asheelresailsAQyean bewtiised fopsanical polishing
f | . such Lfyri e
SRR RSB B P BB Bbla Lo or

thie ROPHSS. concentration is preferably set to lie at
the solubility Iimt. Concentrations of 20 to up to 40
g/l of copper (preferably in theform of copper

Hprdfeu R Eatdtysbb e RS Sy b BB b Tapexample
wel dessitddsoHtb itike nenapayed®r nealdng elctriéd-contact via contact
sul fopropyl )-di sul fide di sodium salt

: ( , at a _
dipasenanaiorarprsactingsemicongiictor chinse fir@xaspllp gpdd or palladium

B2 Y RRRIARIY 150 G0t 2l el GHebRal reoy
setthiedllyeademtagédwd.i on of 13 - 18 ni /1. For uniform

netal -plating the carrier materials are treated by a
vertical processing nmethod and to particul ar benefit

: . ; . ; _
SRR ARSI T LA Mo EbRE RS o
mrocexsing tdcinique usihg tifdu sy stendéalyequipaenbdearihe horizontal
ge osi teg onto .the gqq_ti re surfac l?f t he di el g%tri C,SO
eI AN eI oA Pt Reideaniabheonayosiked tarydh e
Vi8S Qin€SWith tRE vBRical technique, the material is vertically lowered
into the processing tanks. The method of the invention is preferably used in
horizontal lines. The advantage of this technique lies both in the easier handling
of the very delicate carrier materials and in the possibility to only have excellent
clean room conditions in the fully enclosed lines utilized for the horizontal
technique. The cost of manufacturing the high integrated circuit carriers is thus

considerably reduced.

A particularly suited first method variant for manufacturing multiple wiring planes

with electrically conductive structures involves the following method steps:

i) A printed circuit board is provided with a dielectric.
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chem cal deposition, excess netal (copper) nust be
renoved again fromthe surface of the dielectric

wa@ewsidicsy to net hod step f). Upon renoval , a PCT/EP2005/000698

pl anari zed surface wth conductive (copper) being

?Ubsﬁ)gfﬂéchﬁsws ffd?]ﬂié‘ll‘tum ttébdsﬁﬁcldd?getdgf iace $cunfrrﬁ@¢ Egthiesdielectric;
ornmed. The etching step is prefe y perfor at .
t enpéhaaria @re apriangs fiesmasgneanaiskband sl afoel grpstablish a
sol utj L48,P r qused Lno: don th
At oP AR B TR BP i S R o RS do e produiced on the
usi ngidel ¢fitee ndétaebhse layeendptamapyl thed/isaicarie formed in the
(uni pol ar, reverse pul Si) ma% al so b(? utilized. I

R

e
undereqessast e mela oere £YCPE Ai ﬁ@d'aﬁozomeqﬁf&d [Bser
et chi Bﬂatiﬁgyofél‘llv?giééear‘?d)[?p[{;é}%dalsb%r ééﬁ?fﬁg%hé%urrent durin? metal

el ecfrochem ca process for renoving maj or part o
the ekgtiggs netal and a chemi cal post etch step for

etching_away netal islands resulting from . . .
el ectiy g@'l?eW?H%tP} Hiecrtﬁcﬁé.sesriﬁ‘@?“:?bj’?@ Qév;ﬁa)@r%aggv%tgd with a primer
sli g%le_y brushed prior to etching in order to |evel
the neétal surface. Alternatively, a _
cheniv) aVietat chdepasfeddn) elshiroglafing ceds thepriber laydrispers to
for exanple the process qf S. Kondo.et al. .described
o SonmeehUenol e, o 1 eSS (Soudne BF
pr ocg§sE%§grr{1Q%gi§ Ry, 759, 427 A, these docunents
g

bei ng” herein i ncorporated by reference. Selective _
net al} i Semiconduttar lchipst carchecatbatideddotthe eiraaly carday dielectric

carried qut using, strippahle or detachabl er

Sy el S el anacierh bRy iBrfs REMFA o BB may also be
el ectd ol RiddNgtd §3kebidahhbHdbesiRsein hiraneRt rddytehat is
applied to the resist surffaceand, at need, a first

f | asldepopitet ohteythe qiuhértiacder todpparthe dgrenipating Eyeagaithese

by strippi t.he resi Th ot d 1 .

ot i miroRy Rk e O Crar Ry Mgl Garrier can be
and/ g5rhyd a8t 6SBELEGadDBskheth: i theghurpase, addifionalaas to the
el ectrochem cal backetching techni que and/ar b

gl eﬁtqootar?t iPeHB g f@ﬁ(ﬁmbe@p%gmigé:a@ raefe .§p§,@§fgal%q:lgﬁ formed in the
o Siequdit, pRE AL HLeNSAR haBofASHRR L e

utilized. Further, solutions with peroxononosul fate

and/ or peroxodisulfate as well as HsPO4, car] be | _
ljﬂitlni‘sz“@@]thpdrvaélﬁ@thfgnary@‘ap%qnggﬂglﬁayeowmng planes with electrically

%ﬁ?h?g&g%@&g% itlﬂ??gég@ tti? WM ist GGIYYIBHD S the structured outer
layer used as the base layer of a multilayer is provided to start with. The
trenches and vias are formed in a first plane in the dielectric according to the
afore mentioned method step ii). For the conductive interconnection of the
wiring plane, vias extending as far as the outer layer of the multilayer are drilled

in the dielectric.

In a further development of the afore mentioned embodiments, an additional
layer of a dielectric, a secondary resist or a permanent resist is deposited onto

the otherwise finished circuit carrier.
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this purpose. In a particular embodi ment of the
i nvention, functional |ayers may for exanple be

walepssideetd onto the metal | ayer for maki ng el eRCT/ERENN5/000698

contact via contact fingergSand for contacting
Fenbeteducd @stariing of frerinewalipl, ectprbdcois pateaditherollowing

Fithees iuatafra ie ¥euoussrmboneacrne el 1y B e 2R ormed
}pﬂﬁ_gg%ﬁjm& e&nétﬁ%ﬂo‘?ﬁ’en“ on can be used for both the
o .

horizontal and e vertical processing technique using
|ndﬁstry standard equi pnent. In the horizontal

ni qu the carr.ier, materials are,horizonta
EES Ly or Cratptnarougro GoeRsding TRHEYELRE R hgte laver and
verti cal oheehdnh&IYRied fieniaRE&Idrl deSighalith eak loy thewesiestric
into the processing tanks. The nethod of the invention

i s pref epkiniep arskdith iwhovifingmaned €38, The advant age

a1, CHEEPL A T o B B8 B o

possi bi | i{uitilkpeonl y have excellent clean room
conditions inthe fully enclosed |lines utilized for

Fi8. Bor i Behealaticdltuniiaiivs. during kuktingef aumfiayeuassryding to FIG.

t he high,integrated cirgui rrj IS thus

consi der M@“ g%@bgbeéfm ﬁgéaci ﬁ%@ﬁldg%rr@ él’Ji ted first

rethed vachamaticanudtitivhatinng mglding bf 8lneultliaengccording to FIG.
pl anes with electrically conductive structures

i nvol ves 2tusing sinrovecgiraeit heardsas g bagelayer At ed

RiB et s s TEHAHPP of Fetfietia ot afig & i ifakltonD aler
in the dingdtepibation irf 8 sADnahRroBchiasradsesecionahdew;

nmetal base layer in order to establish a conductiv
EdEnBet | Blecammicr@peoRig VisvaREtwa gt three ey tisess @%@6

on the Sirrg : netal base | ayer; optionally, the
vi as can eg[aﬁ%?tﬁég in the recesses; the netal base

Fager seR@sesentatibmofarigp xmve oflanisherticuiaed aitlatirionwith
of the vias and in partf al so {,or, carrying the current
duri ng merarugingcerrger aften mefRllizalions of the recesses

16! 4di NI NEs M tBRoRLF 236D VIR BEH LIBcRoPIatdTRHicl 8¢ with
protruding copper and intersecting circuit traces after metallization;

FIG. 9 lNustration of an electroplated, structured dielectric after the excess
copper has been etched away;

FIG. 10 SEM (= Scanning Electron Microscopy) photograph of a circuit
carrier with recessed trenches and vias generated by laser ablation
with a laser in-focus;

FIG. 11 Detail of Fig. 11;

FIG. 12 SEM photograph of a 15 pm wide recessed trench with a trench
profile after single pass laser scanning;

FIG. 13 SEM photograph of a 60 ym wide recessed trench with a trench
profile after multiple pass laser scanning;

FIG. 14 Photograph of a circuit carrier with copper-filled trenches and vias;

FIG. 15 Photograph of a circuit carrier with unfilled trenches and vias the

photograph displaying lateral dimensions;
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iv) Metal is deposited by electroplating onto the
prinmer |ayer so as to conpletely fill the vol une of

w0 b@soasesses i ncluding the vias. e) Excess neP@i/EPH05/000698

renmoved. v) Sem conductor eéhips can be enbedded in the
FiGctht Cavsd-sectitirell phbtageagic bf frenohgobydwias;

techni que ew s sem conduct or ¢hi
Elpelided r(pﬁsos%ctgg@iﬁagmrmP PRVt gvtlth(é)n pﬂp%r tren(% SSnnected

perm_anen% ér?t%' §ﬁ la'b%lrﬁji%ﬁhe d499%0cd rEﬂ:fér‘Hars%LUerernea’ch

carrier orm e term nati ng a er; hese cases
El@ctdi cScbemed:ntllm:ﬁratnonmfrecwbstta’tam@mmtheuasl adifreces in a
carrier can be for d at cont ads on the chip; for

this puré’@%v'e%%n P &IOSFr & 6’afﬁ'@wcont act pads on

t he enbedded chip can nore specifically be fornmed in

t he enbeddi ng material for establishing the

domectiachse tha cbhimmmat nbdlG.at,i amulhﬂeyerrmfafcamma'im@

n th el ect I nduct :

o aedlor Belernetr B ciys WhRRF GRPT Y P ARed SHES TAENg

a{téﬁ%lufr?ﬂné’léé% dléDé@frché?é’rsaeﬁetéﬁ)ll@@%ﬂ’trﬂe@bﬁrbd}ﬁ siles or on
mu ayer 1s provided to’ start with he trenches and
whiysone sidedoried outersides et thel rauéulayertaﬁel thiealigeciricdayers are

di to t I d

SRECEEA T pronOfnce MG AR ChieaR Ry T 1R BB opls Hhoodiment
Bt fFG eXt £86EaWH ariddfic Rt Ras Bl ddpostedUntd h}ﬁie top side of the
mul tilayer are drilled in the dielectric. In a further

dweuawemefmr tbe ftrhfedlake@tr@ lagat had deecarmbowivredtand the circuit

dditio lLaye dielectric, a secondary resi st
gpcgs Qﬁﬁﬁg %%F@ ‘is deposited onto the otherw se
f|n|shed circuit carrier.For better understandi ng of
the invention, reference is nade to the follomnnq

FiGur sshematiselhashews thredesianslia esimtrudjyesdlgne during

BOfBbiE A it (i Bt SfePO S the method of the
thvantibhlfay geatasy tHeecdrasenaageal mrdmmghﬁrth@nielemtdecﬁ amd the

bi di recti onal deS| gn with one or two di el ctrl .
dsrhamaticallyshain) @@seﬂam& gies; repregenseasdn t?‘ieé;'g‘ cic 6

B\}lﬁﬁu%%cgu%egnof fasbPELERbASY WhBRSréAchts BandVYldsPand trenches
with via 3 were formed, with the vias 1 and the trenches with via 3 extending as
far as the base layer 9. In d), the trenches 2, the vias 1 and the trenches with
via 3 were coated with a primer layer 4 and then electroplated in e), being
thereby completely filled with metal 5. A metal layer 5 also formed on the
surface of the dielectric 6. An electroless copper layer was first deposited to
form a first electrically conductive metal layer. After that, metal could also be
deposited by electroplating. After the excess metal 5 was removed with a back-
etching process in f), another layer of dielectric 6" was deposited in g) to build

up a multilayer using the method of the invention.

In this embodiment of the invention, the base layer 9 served as a landing zone
or as a base of the laser bore holes since the laser was not capable of removing

metal on the base layer 9.
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multilayer; FIG 3 Schematic illustration during
building of a nultilayer according to FIG 2 with

wa@ orvbionesdl net hod steps d) and e); FIG 4 Schene€T/EP2005/000698

illustration during building of a nultilayer according
tFOGFBGch2madicatly ahpwisrihe designofia chmdurdoastridiereopigee during

I 9;,. FIG 1] f fill
Sl o 2 iRy st g P Bl & vikdas niothed slhs ) and o)
%%erfq EShbRTEITES B8E QRS \PHIO ﬁJrﬁf‘é?rtlh&’é%Eeé”ﬁ?é"’efﬂEleﬁcy@f the

ron mcroscopic view of two or three circuit
tneibed. after netallization, FIG 7 Representation of a
top view of an el ectropl ated dielectric wth
protrudi ng copper after netallization; FIG 8

Re@r a%%ﬁbmat@@u@fsh@wg QRe Mee\ynadf b@wcﬁl&@ﬁ stapdtateeslane during
dielectric with protruding copper and intersecting

buildingtofta meddapdn with tha disiration eprrespagding in principle to FIG. 2.
Il ustrat.i

el ectropl 1 ruct
o el R R T B OB T SR s, g usod as the
BaR¥:laydrCin & GHroEl§ St ane didedttie 6t was débesiestom)the structured
phot ograph of a circuit carrier with recessed trenches

@mﬂemfﬁmeg éabeafa‘rtcbd\sta@esca@@d vl easipeat (6 1.2, Ithisstep was

Al BpsPuhbs e hlealle, Betauilo iR Rkt and activating

tahenebta thrigea@fdr@lhgib mlgdz @tefp% - apeIspeetvely NdextFtHe excess
13 SEM phot ograph of a e recessed trench with

anetebhoragprevnevad @ﬂd@ﬁmhﬁr digeeiscaves dapasiiend 9) as
| t t th
ggfs%t} ‘Fmﬂ r%%?@r}gﬁggaaﬁhrsrgs Cglrg er15W|Phot ogr aph of

acircuit carrier with unfilled trenches and VI as t he

phot ograph di splaying | ateral dinmensions;Fl G
tn 38 eseladizieat obﬁ@ Byealtn. gRr ¢ éﬁ@r@é@b%dﬁﬁq/wag anﬁﬂ@nches

W i %Sa?e%%%?ﬁ%@ inRRRHAPFAPRPIhA NP eWehl RHPRS as far as

rench conne
the structured outer copper layer, making contact with parts of the structured

copper outer layer 10.

Two exemplary embodiments for manufacturing circuit carriers will be described

in detail herein after.

The carrier material used is a foil (Isofoil 160i) made from a 18 um thick copper
layer on a 65 um thick dielectric (FR4 resin B stage). At first, identical pieces of

the carrier material were pre-treated by means of a curing cycle:

Heating 40 min @ 25-180°C
Curing 90 min @ 180°C
Cooling 90 min @ 180-25°C

and then the method of the invention was carried out according to the steps a)
to f).
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thereto and the via being connected to a copper base
underneath; FIG 18 Schematic Illustration of a

wgeaipsoreaBe design with vias and traces in a frpCI/ER1085000698

and in a cross-sectional vi2w. To manufacture the
campPiEnexareFldSer Withea mzivtalelr@yl'eof 808 e orgsr i chig @ Cross-

e nodda! apaPtondorsiretd e MR G E RRE FrolctBn' Bohnique,
drh8 F efék% Wiy %rhﬁe%fe%ﬁgpﬂélhg%tiﬂté@ ﬁfer@ﬂar@okﬁeﬁ ’crﬂaeﬁrs@ laser

on on one Ssi out ér sides of the Itilayer
aatﬂamdrretrm ek tarsscrotated rad° anel @Brﬁ@@t)ude:ﬂmemlao o:km@am avas laser

ST bl TN SRR TP
t he ﬁé %uﬂﬁ@%u&?%etr@f&ﬂn@@ t8fextdift AYLbbpaketheaddmer layer

rst diélectric™ ayer had been structured and t
circuit traces and filled vias forrred FIG 2

tlcaII shows the des;j con tor
ST ERaaRtpns GRT Aed st Hr Sa i o g mpterig! ypich was
thepERIINE §é&PBed)hdreirtabdfe, Wit tﬁ@tch@l@cﬁfc ihf®Bxample 1 being
|nvent|on for treating the carrier material consisting
aftrudtieredi il means ©f 8 lager YMke(Beepgtd.cal |y shown) base
| ayer 9 being represented. In c), the dielectric 6 was
structured by | aser ablation by which trenches 2 and
vd)as Frodidthd frensdiesr widtérialifar Bevietamplesnedndw th the
vias 1 and the trenches with via 3 extending as far as
the base layer 9. In d), the trenches 2, the vias 1

A5k BT ety 3, e onted L n prLer

conpletely filled with netal 5. A netal layer 5 also

formed on the surface of the dielectric 6. An
dviasl W@hﬁ@c@éérﬂéﬁs dipensiaas of PP4tMdépddNted to form a

f ayer. After that,
r%§§%u§%§?ké5 ﬁbégéggﬁiéﬁgwggyetggtroplat|ng After
t he excess netal 5 was renoved with a backetching
process in f), anather |ayer of dielectric 6' was
d@poéﬁﬁ@ﬂapﬁﬁﬁﬁ“ﬂgxﬁﬂﬂ?% up a nultilayer using the

nmet hod of the invention. In this enbodi nent of the

i nvention, the base |ayer 9 served as a | andi ng zone
dMaaKthha&&eeﬂhhhedMaseﬂobsné1n6uﬁs/§ﬁﬁqﬂnthe | aser

Bgltseg%?ggb j)m {henfDrs pr%Jectlon direction;
350 pulses of 650 mJ in the second projection direction.

c) Depositing the primer layer in the Examples 1 and 2:

DS-PTH method sequence, vertical:

Swelling agent Securiganth® (Atotech) 2min@ 77°C
Permanganate etch (Atotech) 8 min @ 70°C, ultrasound
Reducer conditioner (Atotech) 5min @ 48°C
Cleaner Securiganth® 5 min @ 57°C
Etch cleaner Securiganth® 2 min @ 25°C

Pre-dip Neoganth® (Atotech) 1 min @ 25°C
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metal on the base layer 9.FIG 3 schematically shows
the design of a conductor structure plane during

wheiosaraegl of a nmultil ayer correspondi ng to Fl GCRERID$000698

the nethod steps d) and e) 2Bei ng conbined into one
dctpatonNasigahth her i ncreases the effici 8rivip @ 39He

thod. FI G hepatical |y sh the des;
FBH i (edGEMD) ane during bui ding BRE 0T
P dtid| ayeEoppdiPlimte gahih®RtsteLion cor r espaodhinga 82°C

principle to FIG 2. Aprinted circuit board 9 with a
structured outer copper |layer 10 was used as the base

| b . . S
depolerelBathe e e R B BE P Bver 10
Metdrigatidhednaitibhs irefeedrtital tBtkmigle: this step was

foll owed by structuring the dielectric, depositing the
prinmer |ayer and activating and nmetal plating

i = i [¢] t y t h
Sl QP QB Ve i 1) Cang At@ R
diten eletahice S@curigantti®posi ted in g) agodeec@ B with
respect to FIG 2. In this enbodi ment of the .
Deseating !0 parto [d1SPre enbedded vi ag BHU@ farfches wit h

via are configured in such a manner that they extend
downward as far as the structured outer copper |ayer,

FRdtRgplating aith with parts of the structured copper
outer layer 10. Two exenpl ary enbodi nents for
manufacturing circuit carriers will be described in

R .| ' f g matiex i4ad2 +S a
N e LS R i SR AR
| ayer on a 65 mmthick dielectric (FR4 resin B stage).
At first, .identical, pieces of_the carrier mterial
\ﬁ&r e Péq‘f”ﬂ%gieea‘eg?f' Iﬁ%%fn'g BF ExXaRIFRd EHVQ?BZ Heat i ng
40 mn @25-1 800C Curing 90 mn @ 1800C Cooling 90

mn @180-25 0C and then the nmethod of the invention
iae eaessedeialivascoonpletely etchiedeavsaejpstwg) medhad staps with the

LPKF exciper, laser with a vel ength of 308 nm was
GoRduFtRT S TP g et

In the first step a horizontal line was used:

Pill etcher

Iron chloride/hydrochloric acid, 35°C

1.2 m/min, 4.6 ym removal -

In the second step a vertical line was used:

Vertical module

Potassium hydrogen peroxomonosulfate, 28°C

1.7 ym/min removal

FIG. 5 is an electron microscopic cross-sectional view of a filled via (to the left)

and of a circuit trace (to the right) with a metal layer extending over them and
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node of operation for structuring the dielectric with
projection technique, netal masks with a |ine design

wheisgy7asi | i zed therefore. After the first | asPCT/EP2005/000698

abl ation the mask was rotasBeéd 90 and the second

pheedes)icmd afterevetadizatias. ®§snefll lDrIighielhart gtoteThe apdi 1t &/l basic
i nt rsc'nvverelrr ce as, mic

Sty PR RBVIE LG ekt ST Ui et

FratiRERItRS édmn@cawr;ob@é«ewathwﬁefwd lsoé’HwBQd@é&% deRbeas the

performed with the sane starting material which was

plapaptiiiel gacdedelssraiandre fided vatiovetalwi t h t he
dielectric in Exanple 1 being structured by neans of a
| aser unlike Exanple 2. a) Providing the carrier

W&Ieeléftaiarfdoﬁshdtbgrd@kﬂﬁmles 6lstaovk BvdLirb@seacedbhadi ltl@@ rllgﬁt -hand

anpl e Mask with spaces / |ines dinensions of
moﬁogr@pmwre@%rqwt%@wlﬂesoﬂﬁ@l layes gytenging &tetre&@yond inan
LA o oA L, RATRLEAE RSt b orightoner

pAtctesh)dnd 39 nitl basid |Becller (Atot@etn) entinbedh beded ad the metal
350, pul ses of 650 mJ in the second proj ection

diatig baR dusinopeptd Plating Wille 2pvuliveEe aciy epriper RaB.
Exanples 1 and 2: DS-PTH nmet hod sequence, vertical:
Swel | ing agent Securiganth(r) (Atotech) 2 mn @7770CC

H’é%ﬁnﬁngartapgnaﬁ/ oh a(n@ientmmatﬁa dﬁlec@bé@ﬂﬂx cubpera;sr@mdmg from the
Reducer conditi oner_ (Atotec 5 mn 480C
§H§@§r iegaRenens viasaj ﬁe(r@@mpﬁtm & %HH/élbﬂghtener (Atotech) and 14

TR SRR Ly AR B S8 SRR g g cuing
39aReldtingng agent Neoganth(r) 5 min @ 300C

El ectrol ess copper Printoganth (r) (Atotech) 30 mn @
320C d) Depositing the netal layer in the Exanples 1

g 8isa top view of the electroplated dielectric to a larger scale than FIG. 7
with copper protruding from the circuit traces and from the points of intersection
of said traces, 0.9 ml/l brightener (Atotech) and 16 ml/I basic leveler (Atotech)
having been added to the metal plating bath during copper plating.

FIG. 9 is a top view of a structured electroplated dielectric after excess copper
was etched away twice. The excess was completely removed with the

conductor structures remaining intact.
Example 3:

Further example work was performed by using a 150 um thick plated via and
circuitized printed circuit board consisting of a common epoxy resin based FR4
substrate which was manufactured by means of conventional methods, such as
mechanical drilling, desmear, activation, electroless plating and electrolytic
panel plating. Conventional dry film resist imaging and acid etching were

employed to create the circuit pattern.
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Metal lization conditions in the vertical technique:
Cl eaner Cupra Pro (Atotech) 5 mn @39 C Etch cl eaner

wEe@anigant h (r) 30 sec @ 28C Descaling (10 wt PCEAEP2005/000698

H2SO4) 2 min @25 C Electréplating with Cupracid (r)
(Aat BtCé.‘eﬁ)il @esia anairtecérne Lohe SiCi y:op;berlfoﬂ) ditk 7@ pimGeskn, Isofoil

n the es 1 d 2: The
RO ke e B iasn e el Es AEl bty iy Megfogr heat
HrRPsrevsiie (48 %@éﬁﬂé‘?&%dﬁtf%d&ﬁ%é%’ﬂ@ﬁﬁ gfgwé &Stéﬂed
In the first step a horizontal |1 ne was use
subktratd wea toém etarwei/mym 2t ledchantdeiremoss dics lJnWanted copper
e second step a verti cal

in,, 4.6 |
ﬂ%ﬂf%gorngggd@g?e;ﬁ%&%ge%gﬁyg Pot assi um hydr ogen

per oxononosul fate, 280C 1.7 mmmn renoval FIG 5 is
an el ectron m croscopi c cross-sectional view of a
flind regultpat bare epuxylleyen (digiector) actsi a<ihietbaseafoe fc(rmatlon ofa

S Al fabe3e e ot BERRs OHERNGHS™ s, Ofefted
kRirghaeaisiy, AyoineaRs cilsbet AbMEtidn mﬁb%él@wﬂoer
(At ot ech) having been added to the netal plating bath

during nmetal plating with a sulfuric acid copper bath.

LBl ePepoiamCARiEneF R B iR P Spbf2S simutancousty

|p%ﬁ'ﬁ)fﬂﬁ@ﬁdﬂ®fﬁtﬁbqw EriviItiE 55 nfh #R0BRNGIPWethILHEAm spot size of
traces and e right-hand photograph three circuit

t r‘éaté;r@somﬁrtaﬁm@ FhANedVarage Power sAaen §T tilre S y@mnP kizahhis

S B AR5 PO QBT S50 mmisec

n1/| basic | evel er (Atotech) having been added to the

metal plating bath during netal plating with a
étutpmﬁcs)@ufam sepped 39598 consnderably depends on the material type

and on the feature size.

In a further experiment oxygen was flown over the dielectric surface while the
laser beam was scanned across the surface. Scanning speed was enhanced

considerably.

The recesses formed by laser ablation are shown in an SEM photograph.
Fig. 10 displays this photograph with recessed traces (trenches) and holes
(vias). A magnified photograph of this circuitry is shown in Fig. 11, displaying
again the trenches and vias. Schematically the halos of typical BGA pads are
marked into this photograph in order to demonstrate the space required if
conventional methods were used to produce traces and through holes. From
this Fig. it is apparent that three traces may pass through between two vias
conveniently. If the large BGA pads would have to be created on the board
surface (in order to compensate for misregistration with conventional
techniques, because in this case the traces would have to meet the holes for
generating electric contact to the through holes, even if misregistration takes

place), only one trace could pass between two pads, but not three.
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FIG 7 is atop view of an electroplated dielectric

W th copper

wo e@s/oafeBer copper plating,
(Atotech) and 14 m /|
been added to the netal

Tifh G Elrdn Betipdub B h B LRI |
géé%%f%‘lh fFadd asg'@géﬁdﬁ fegg}sggg sBALRL-Ss

tener

fofgcg\x?ih@wdémé 2&6@%&??

Intersection o

0.8 m/l

traces,

protruding fromthe filled trenches and
bri ght enePCT/EP2005/000698

basi 821 evel er (Atotech) having
pl ati ng bath during netal
el ectropl at ed
BeAuEnGS 'Fﬁf%@ﬁbme

conAdtiotiex h)e. atihg dr@iraistifabasif the paeele for Athsteecient beetrtlytic

been

COpP&L P

ded to the netal

el ectropl ated dielectric after excess copper was

et ched away tw ce.
Exanpl e, 3: .. Furt
scgN o GG ke

FR4 substrate

pl ati ng bath during copper
MIFEIG 9 is a top view of a structured

The excess was conpletely renoved
A girongly meagnified photograploof arteanohdawhoivmgini igat? with one laser

o EB0 8 Raa e e Tda: b PRrdei detdi of a
hoté-tench iMeaseLtibANSbatddnUite nudtifle TERYYr RROXISES tHt Mas Bth to
whi ch was nmanuf actured by neans™ of

creaigvewidarrisgnaings sbewn. Jhenmagerisshest sked pridr tadaser

R ARE oG EhR YR, PR ARG RThaM B eparpossivie

i magi ng and acid etching were enployed to
(resin coated

resi st

create the circuit pattern. An RCC foill

Tatge anPreaese saspigeceioil) with 70 nmresin, |sofoil

8 ml/} Printoganth® PV Starter

1,5 ml/l Printoganth® PV Stabilizer

(tsota)y—was—then—tamnated—toboth—stdes—of the ¢ore
board byBatBans of heat and presdake Uupsi ng standarg Time | Temp.
industry conditionsfor FRA The obt ai n(al:in%quhqt raje -

S then etchedei N and@eind! sivellear8ectdgareino?ecdive . o
M?%ﬁe%lﬁﬁ@?‘ cprad foi | fromgheNREF epoxy resin 2min | 65°C
Fayer——The resuttant—pareepoxy tayer—(dietectric
acéiergéngw%l}ﬁfg@f of TOMY: PonngSatongiRgtrigayar yith |
r eeSUAUSETY AN traces and bl ind ¥%ro vias, creatégin | 75°C
si mul t afe®Rsl y, by peard85 61/ pHSErresipatobiionfCQ he
di el ectric. Laser ablabh gl HedblfiGtChnd.renc bespoand
bl RERYCHPR FONGHIANG 0l es was si nul t apggusly perfornmed 5min | 50°C
usi IRFUEIBNNT B0 wi th 355 neapwayel,eogidenw th a beam
spot—size of

. ® 40 ml/I Cleaner Sec. Flex . . o
Cleaner Securiganth™ Flex 20 g/l NaOH 4 min | 50°C
150 g/l NaP$S *) : .
Etch Cleaner NaPS/H,SO, 35 mill Sulfuric acid, 50% wiw 1min | RT **)
Pre Dip Solution . ® . -
Neoganth® B 10 ml/I Pre Dip-Sol. Neoganth™ B, conc. 1min | RT *¥)

40 ml/l Activator Neoganth® 834, cong.
Activator Neoganth® 834 5,5 ml/l pH-Correction Solution CC 5min | 40°C
pH 11,5

® 5 g/l Boric acid . o

Reducer Neoganth™ WA 6 mi/l Reducer Neoganth® WA, conc. 4min ) 30°C
85 m/l Printogantk(f V Basic Solution

Printoganth® = 45 ml/l Printoganth™ V Copper Solution 20 min | 34°C

*) NaPS: sodium peroxodisulfate

**} RT: room temperature
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35

15 mm operating at an average power range of 4 W- 8W
@20 kHz. This operation resulted in 15 mm abl ati on

walepsi7aBl an abl ati on speed of 300 nmi sec. |t PCT/BRIOS/000698

out that scanning speed cor8i derably depends on the
material type and on the feature size. In a further
experinment oxygen was flown over the dielectric
Sutifeanextvitiep éhe henthees clasinlywins!l's cappeydlandoss thenentire

d d de .
BUHa8 GuerBnr DRl P o ERe S AN ST I e g witn
BNAA 0% Bath Ccﬁitgrmﬂé)élg'—sﬂ*)?mzt hi 349@113% Q%S@m 30 — 40 ppm

recessed traces (trenches hol es” (vi as)
nh@mwﬁhéd—@@ﬁﬂ&dﬂaﬁh5of1ﬁhwa@leU|try i s shomn in
Fig. 11, displaying again the trenches and vi as.
Schenatically the hal os of typical BGA pads are narked
iAnEShetilaydsItp®eRr R0 PrPihitkineb s wiRmaR RtientdEmapace
required |f conventional nethods were used to produce
traces and through holes. Fromthis Fig. it is

B R AR RHAE o e Eond R o B e L RGP e

havibristoftiRe pogat @@dronotdimdoetr dtraiutures dvels Meslrder by Mmeans of
conpensat e for_msregistration wth conventi onal

chemea b ingebhr stching wassasage ovheith Cyprs chide srivtéion in a
%ﬁaedﬂ{%i J}ﬁ gﬂﬂ%]gs&g?ﬁa g r@H 6%%%?60@ /lﬁ? Ezgﬁj ngo polishing

even m-sregi strati
pl atikihg tn@:h yerpoeed tias eemelmhrq; Rass —BEumesicdpper @, detailed
but not three. The panel s then treated with the

AfQﬁ%@me}smp%@@@f@e Belawkd in the fol | owing Table 2
to render raised surface portions and recessed
structures conductive (i.e., the entire surface of the

Pémneld lSl‘ﬁGEWS Ehdo?@p%mn"ﬂleeil aad aﬂd m?bpex:tna@@sr mpﬂwattLafrg:heA (three
st ron mgnitTi e t t

s Debiegn H2ome) PASEE SAarl g1 IRO4THENIGT Hd-pif Ahaws the
%Hrﬁéﬁ&oﬁs Bﬁfﬁé’Wa&éseBﬁﬁ‘ viddbfthg s 8%@1#’?‘«%;}1 %H% ?f'iq 2 ndor to

trench intersection create tiple 1aser
smﬂatklzaﬂlm:mgThdmab|hwe|cmdiaarm@eco’ezaibcmteﬁ(}/wrnethet frreceshhage a line

B WIS P8 Bt SR B ol o bR e s
Wﬂhtthﬁ%saéémi’é@tﬂg%ea copper plane underneath. An excellent copper
bonding is created between the copper metal in the vias and the copper metal
in the traces. This is shown in Fig. 17: A smooth transition without any sharp
corner is created between the copper metal in the via and the copper trace
extending to the right. This ensures good stability of the copper to withstand

thermal load.

Example 4.

A bare pure polyimide foil (SPB 050 Espanex - Nippon Steel) was laminated on
both sides of a 150 ym thick FR4 multilayer substrate core, following the

standard conditions recommended by the supplier.

Laser ablation of circuit trenches and blind micro via holes was again

simultaneously performed using similar conditions as with the sample of
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Tabl e 2. Process sequence: *) NaPS: sodi um
peroxodi sul fate **) RT: roomtenperatureln the next

wa@p/ordsel panel was el ectrolytically copper plBCEHEPINS/000698

the entire surface thereof 3#ncl udi ng}i t he recesses.

ixaning SndsUdaser it 386 nm vavetergtaivih Bepmaaioi§iasaehls um

G A, Ml e Ve hde oy T ReBeigr B € S RAEE 20tz
Fedding in 76 eepaBlatibayRbtio bt apribktior?paad bh30K ARBAE0AS

plated within 8 mn. In the next step, the bul k of
the copper |ayer was renoved fromthe rai sed portions
t I . UG
eI IR 8L I EPEEUAI MR IV RS tple of Examole

t@rendxt raisedwiridrecapsed stbtioréstm el pdlyioride foiaconductive.
standard etching |line, Sigma HDC from Chencut
Corp./US. Ginding, polishing or mlling then renoved

s |
T8 SRR e ated T e AT RRL-ARig RS Wi ine sample of
Ecppeylefd. | | ed vias and copper traces in the trenches

(three lines between 0.2 mmpitch BG). The photograph

of Fig. 15 shows the dinensions of the traces and vias

L o SRR TRE Lo Id o bRl P erhByed from thyaised
portidriseofttha@asehavtesra rld cendd addhstaictatesuye 20desired;iby. means of
16 shows s-section of such vias,and tr i

cr es with
chemisal £teingeths ﬁE? g ‘é(aédﬁﬁ'é‘f-d BP&W&“%‘@@P liie gpjution in a

i i t . . .
SRl o R SO PR Foft SRLARRRIETDS, CFIERRE Holishing
thinslling théowembvedrihe rerdainkgs dgpot b 3 pansi comrerw(Idmdetailed
anﬁa/ sha c0ﬁneb E}s created between the copper netal
PHOGas dASEMRAAN PREYopper trace extending to the
right. This ensures good stability of the copper to
wi thstand thermal | oad. Exanple 4: A bare pure
pxegipie de foil (SPB 050 Espanex - Nippon Steel) was
| am nated on both sides of a 150 nmthick FR4
mul til ayer substrate core, follow ng the

A similar substrate build up was used as with the sample of Example 4.

Ablation of recessed structures in the polyimide foil was carried out with an
excimer laser at 300 Hz and 308 nm wavelength by means of mask projection.
Ablating circuit lines and micro via openings required two separate masks.
About 50 pulses at an ablation rate of 0.3 um/puise were required to ablate

15 um deep circuit patterns incl. annular micro via pads on one side of a square

sized circuit with 6 sg/inches.

An additional 105 pulses were needed to ablate the via holes at the remaining

polyimide thickness of 35 ym.

In the next step, the bulk of the copper layer was removed from the raised
portions of the panel, where no conductor structures were desired, by means of

chemical etching. The etching was carried out with cupric chloride solution in a
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standard conditi ons recomended by the supplier. Laser
ablation of circuit trenches and blind mcro via holes

wo@sagssn si mul t aneously performed using si m PEF/EP2005/000698

conditions as with the sangfe of Exanple 3. A W laser
glardze8 Btehingdine) Siggta HWG frobe &imespott GarpeUsE Crmding, polishing

e RO RS0 L of 0801 e
Ak @ldsQesPpeEn Yel PP i sec. The panel was treat ed

wth PTH conditions simlar to the sanple of Exanple 3
to render raised and recessed structures in the

ol yi.m fail ,conductive. The sanple s _then pl ated
St defen oA slR T rsne A Vet Lanol e o
Exanple 3. In the next step, the bul k of the copper

| ayer was renoved fromthe rai sed portions of the

p&erll; where no conductor structures were desired, by
means of chem cal etching. The etching was carried out
with cupric chloride solution in a standard etching

Usirgy indiug g ét@@érdm}@hgm@@ﬁncﬂbgp(écﬁﬁam@ﬁi add Bgemistry) set at
polishing or mlIling then renoved the remaining 2 mm -
stardasd l%@é@rpar@seeger@epat VER ProHasktimeset iptgnapve the bulk

P R Ritag CoPbolpRa B ILAG YR ity gt

recessed structures in the polyimde foil was carried
out with an exciner |aser at 300 Hz and 308 nm
WReHstyHaAdBid PROSRSST INGREINGr oj ecti on. Abl ati ng
circuit lines and mcro via openings required two
separate masks. About 50 pul ses at an ablation rate of
0. 3 nAlialineectoking; required to abl ate 15 nm deep

circuit patterns incl. annular mcro via pads on one
si de 6YCIHC sfudp'ec, i Eg 'CPrtAff ?tcwrigh 6 sqg/inches. An

additim}iﬁﬁ{@oﬁagsquhi re needed to ablate the via
I .

hol es at e remai ni ng pol yi m de thickness of 35 nm
In the next step, the bulk of the copper |ayer was

removed fromthe raised portions of the panel, where
6 SeBrtiae bt iRed Ve RS red. by means of
Electrolytic etching using DC or pulse/reverse pulse technology.

Step 2:

Removal of the remaining 15 % of over-plated copper (and activation layer)

using one of the following industry standard methods:

Mechanical planarization using rigid milling tools;

Differential etch using industry standard micro etch parameters
(peroxides, persulfates, oxone/caroate, etc.);

Chemical mechanical planarization (rotary, linear, etc.);

Mechanical soft brushing (with or without pumice).
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chem cal etching. The etching was carried out with
cupric chloride solution in astandard etching |ine,

wEGe@sm7ddBC from Chenctut Corp./US. Gindi ng, poPCHEPIIG5/000698

or mlling then renoved thééremaining 2 nm- 3 nmof _
Jd@@tvove( %@ﬂ@amhc&wtwo@é@éhd@@em%ibﬁ o eredyce circuit carriers

TS BBt g B iR b RREe BiR L REAR Bafieh it HEeR¥nely fine

s €BRAES Yth(EEHE RTMRITY a R g@@mlmbwh TeRfle Btwish pstdaditte to Fig.
i ndustry paraneters, but with a contact tine set to

rléfove the bulk (85 % of the over-plated copper
created during the filling process. Industry standard
processes including: Alkaline etching; Acidic -
Qupie 8; ChefariBedighori de et ching; Sul furic/ Peroxide
etching; or specifically devel oped systens such as:
Electrolytlc etchlng u5|ng DC or pulse/reverse pulse
techno noval—of the Tenmaim 1596 of
over-|F3%¥gﬁ§%gggﬁT ﬁﬁd activation |ayer) [gﬁnq one of
t he f)NkDMwngﬁeMﬂustry standard nmet hods: Nﬁbhanica

pl ana att-on glu |||||;||9 Luulo ferentia
et ch JMW@UWHUEW@thS\{Vandard mcro etch paﬂsamsters

( per oxMisimunpRnidhbedtees, Pasane/ car oat e, et1s ) ;

Chem chanica i i Rear

St T e area e i Tr S o Treer B TTd ot

pumi ce):,ta?ﬁg)r@q% gaxaypl es show that 1t W{dp thus be

poss|1 e to nrndnrp circuit carriers which ar

on a ¢BYeh ErxtEaasiRAsSHP2 nted circuit board,!®avi ng
extremely fine structures W th di mensi ons as I ow as
outlined in Table 3 with reference to Fig. 18: Table
Fig.Ce8 illusiraibssa garriéir glesit® sdhleonsaticallgsT ks carréreis mtegidgd with

?ﬁr%een\%é A l%h are flﬁeg "\J}vrltrhl C%rpper VrVSVOIf eéjse wag are adjacent with no

trace being conducted between them. Another two vias are adjacent with one
trace 7 being conducted between them. The parameter dimensions given in
Table 3 are values achieved if the present invention is realized. According to the
present invention this design is attained with simultaneously realizing the design
for a competitively-priced circuit carrier by using conventional printed circuit

boards as a base for HDI circuit being formed thereupon.

It is understood that the examples and embodiments described herein are for
illustrative purpose only and that various modifications and changes in light
thereof as well as combinations of features described in this application will be
suggested to persons skilled in the art and are to be included within the spirit
and purview of the described invention and within the scope of the appended
claims. All publications, patents and patent applications cited herein are hereby

incorporated by reference.



three vias 1 which are filled wth copper. Two of
these vias are adjacent with no trace bei ng conducted
whedindoamsst hem Another two vias are adj acent WPCTYEP2965/000698

trace 7 being conducted beB#een them The paraneter
Niumeeralens given in Table 3 are val ues achieved if the
present invention is realized. According to the
present invention this design is attained with
$i MWk aoeeds filledeaki zi ng the design for a
conpetitively-priced circuit carrier by using
donvié@¢tonal “printed circuit boards as a base for HD

i rCuy iwng,:formed thereupon. It is understood that
?he @é@ﬂg g@qg%d enbodi ments descri bed herein are for
4! | ustimat ilayerpur pose only and that various

nodi fi cations ?nd changes in light thereof as well as
eonbM§4Ri(6ARPYY features described in this application

id:| i jggested to persons skilled in the art and
g&% ?% (gHgncluded within the spirit and purview of
7he dmsmaritbest i nventi on and within the scope of the

ppended cl.ai qg. Al l publications, patents -and patent
gpplP%@?ﬁdﬂ@“ﬂﬁF@ﬂdherein are hereby incorporated by

fe 1 ao¥i pper filled via trench
trlrgen%: %ﬁ{ﬁw?r%%ﬁgﬁl’alygser netal (copper) ,6'
di el ectric copper trace printed circuit board O
structured outer copper layert Cainms A nmethod of
manufacturing a circuit carrier, said nethod
conprising the follow ng nethod steps: a) Providing a
printed circuit board; b) Coating the circuit board on
at |least one side thereof with a
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dielectric; c) Structuring the dielectric for
produci ng trenches and vias therein using | aser

wa@bioawi@et d) Depositing a primer |ayer onto tPET/EP1005/@00698

surface of the dielectric 88 depositing the priner

Palpet Glaifs t he produced trenches and vias only; e)
Depositing a netal |ayer onto the priner layer, with

the trenches and vias being conpletely filled with

et ah methofiwfmagufeondugtaociratir catier esaid hestabd coarmising the
Renmovi ng the netal |ayer and the priner |ayer, except

for foHowHw methrchalePand vias, to expose the dielectric

if the primer |ayer has been deposited onto the entire
surface in nmethod step d). The method according to
claimd) chevidihgra grded cirthidbobhd trenches and vi as

are produced i.n one single process operation in t.hod
step o). Theatrg Hzfdma%fo%ﬁrﬁgvrt 8t l§ﬁ§P Give sk peedt il S
precedi ng glLpld®,- characterized in that the trenches

and vias are produced using a direct-wite technique

in netdod Streptucihg thbeiatetthiodompmaiudingtrénctrdsaamd 8ias therein
characterized in th t] the direct-wite technique

conpri ses %%Qﬁﬁ?ﬁ?dai’@tgbr beam across the dielectric

at thogg SBEE%igng%%r%ér @lvet BAtHHR! &ﬁFréis%rﬂaBe‘MFitﬁ% gielectric or

the trenhches an ias are to be produced. The net

accor di ng depasijngtie pimet Eyes irBo dne plodudes energszand vias
in that the direct-wite technique further conprises

adj usting $M& power of thel aser beamto depend on the

depth gf thepbsiangRescathydrantd thdriRicdMiaedwithige trenches
nmet hod according To any one of clains 3 5

char act er i ardi vias heiag completelydiecvrit eatationifefuaing conductor
further conprises pul si _n%?c;he | aser beam The net hod
accordi ng t ug.pgq §,re’@h cterized in that the

di rectf)wr i RBmoving the metal layer and the primer layer, except for in the
trenches and vias, {o expose the dielectric if the primer layer has

been deposited onto the entire surface in method step d).

2. The method according to claim 1, characterized in that the trenches and

vias are produced in one single process operation in method step ¢).

3.  The method according to any one of the preceding claims, characterized
in that the trenches and vias are produced using a direct-write technique in

method step ¢).

4. The method according to claim 3, characterized in that the direct-write
technique comprises scanning a laser beam across the dielectric at those
surface regions of the dielectric in which the trenches and vias are to be

produced.

5. The method according to any one of claims 3 and 4, characterized in that

the direct-write technique further comprises adjusting the power of the
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techni que further conprises adjusting the energy
anount of the |laser beamirradiated to a surface area

Weooshesedi el ectric to depend on the depth of t PET/EP2005/000698

trenches and vias to, be 5 set the nunber
o 112567 bR RaPT LR NG ) terheS SpPacs B &5,
The ledgqaccording to any one of clains 6 and 7,

characterized in that the direct-wite techni que
further conprises decreasi ng the energy anount of

ucc e es _bei ng . rr.adi.at 0 a,su

reaé %an Eé@f ia&%gnﬁ%}f%&am&@—?g- harec&erﬁpamethatthe
one @fedthfrilereeRsigne feHRémEBompehasAstIeIHZRe |hfethdmt he
trenches and vias are connected to each other in a

Iandless design. The nmethod according to any one of

or SOF RGP efPlla RERRLTE, Ehaf g Wbat Bfragi-write

SeVefe@hntqu@ﬁartﬂEF @ém@iﬂk@@ddjﬁsﬁﬁ fihée eBbrdepesuht 80the laser
anot her dielectric onto the dielectric EIH% provi ded
e

wi t hbeararoreintechtd gisysfacamden Pf faspeigtadhic itheererhan dye depth

R AR e R B S R
| aye ulses%ngeiirﬁae%t@zﬁﬁeea@mm Sleamet hod steps f) or
Tae nmet hod according to any one of the preceding

clainms, characterized in that the prinmer |layer is

%if ?ig{»’ g‘l?%’tgéld %\%[3{3%{ irﬁé&g ﬁ'¥ 5@%%&{&%&13"%} Eﬂd tc%rac’cerlzed in that

condyed divsctReitg nechniqye fsrthar meIMMeemgene lenBRYY amount
or by sputtering or performng by a direct depositiaon

net h@ﬁsucméswetqwgsa@a@eaqu braghgtegie afuriate area of the
pr ecg@k&g ;claims, characterized in that the netal

| ayer i’ s ¥G6r med by el ectrol ess and/or by electrolytic
pl ati ng.

9. The method according to any one of the preceding claims, characterized
in that the trenches and vias are connected to each other in a landless

design.

10. The method according to any one of the preceding claims, characterized
in that the following further method steps are performed once or several

times after method step f):

g) Depositing another dielectric onto the dielectric being provided
with trenches and vias; and

h)  Repeating the steps c) through f).

11. The method according to any one of the preceding claims, characterized
in that a terminating layer is deposited after any one of method steps f) or
h).
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The nmet hod according to any one of the preceding
clains, characterized in that the netal |ayer and the
w@eioseresBayer are renoved by polishing and/ or BYI/EP2005/000698
chem cal back-etching techAbque and/or an .
‘A eciheutatindd abctydiic- ot @mi age o drm prpeedingitleimgycharacterized
el ectropolishing., The netho cording.to _any .on f.
Che B QRaE 4 T PHe SRR PRl i £t o BUa gy metal
t r engiR Bt Sr WidSmbRohiee saiiopetibF forhiindebR@gctileeiolginer
conprises producing trenches, said trenches also
conpaysisry withasarbPhesuspensi® ngcudnus mygtarmngamype@fengng by a
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in that the metal layer is formed by electroless and/or by electrolytic

plating.

14. The method according to any one of the preceding claims, characterized
in that the metal layer and the primer layer are removed by polishing
and/or by a chemical back-etching technique and/or an electrochemical

back-etching technique and/or by electropolishing.

15. The method according to any one of the preceding claims, characterized
in that producing trenches and vias in the dielectric in method step c)

comprises producing trenches, said trenches also comprising vias.

16. The method according to any one of the preceding claims, characterized
in that functional layers are deposited onto the metal layer for electrically

contacting electric components.

17. Use of the method according to any one of the preceding claims in

horizontal lines.



