Cl RCU T BOARD HAVI NG AN ELECTRODEPCSI TED COATI NG ON A
CONDUCTI VE CORE WTHIN A VIA AND METHOD OF MAKI NG SAME
WO-R@L1@R0 THE | NVENTI ON [ 0001] The present i nvReE/U82908/086109
relates to the field of electronic circuitry, and in
particular to assenblies such as chip scal e packages,
and the preparation thereof. BACKGROUND OF THE
CIRIONWENS® ARD[ HAVEYG AN BLECTRQREPORITER COANING@NAges,
CONDUGCUIVIECORE WRTHEN gy B o ABRVET HOD SHCNAJ{ NG Sé%ﬂgs of
i ncreasing scale. Cenerally, the smallest scale
packaging |l evels are typically sem conductor chips
housi ng nultiﬂﬂEL@KEKﬁi@ﬂEMEMEJEﬁd/or ot her
0 nents. .Such chip
~ 1oontEP TR ol B Hhriu W Y RS RO
particutar (o as&.mbhe&.hﬂch) acahiy scelepidkaganpnlitbd prgpanationithdr@y.er
substrates may have attached thereto a plurality of
smal | -scal e chi ps housi ng many m croel ectronic
circuits. BAKRGBEUNDh@SEHEMNSEMIUON? e package Ievels
el ves can, be, attached to,l arger, scale circui

he
0002} 1 ISP REiSA IS AAUERe SRS St the & G
packaglngpﬁﬁéi@gg ilcMShE s8¢V &caaMEY, athe PHAIRS 8&ld PackiiEnOYetialare

clrcult asse _incl udi ng structur u
typically semigRaquctos §aips h%@gﬁ%tiﬁlﬂﬁ n’ecrm%iw&ltw&?ql siheEfprghents. Such
chips are m&ry%acre%ﬂ SerAHes, Gilib &L hiStht Qkd. %&%ecﬁﬁ@b&kb@%m (i.and
t he "di ssi pation of heat fromthe circujt assenpl it .
%\‘t% 8

"chip carriGghy eoraprisge R -1nyer sutialkt ek drvs Atahstetdristoe? p

small-scalb EYHs ShAA@UE it HESskIRLURE ! EicYitdf MRhALd ahSe ihRFmediate
exanpl e, ceramc, fiberglass reinforced poI epOXI des

package leypld thsotsglves e do at[f@b@:{p Ipesceals eitguiteadpoRribaroardsggnd the
like. The %Q%h %te ﬂa o8 tle&@@ servk QRR}aF E)l‘ﬂ'g&;e aDe SARAE bl‘i&ﬁtsasseﬂ{b?y

on circuit struct ures such
including piumqun"@@uppmt; mansm@ral& @kﬁegi@lmcﬂf the papledr scale alieraeiidquifs and

circuits tq lzif%elildﬁe% QGNEr %Jui XIaJ ld?!npgtp)ge& Rct,at glo%lx Qd I hgultrr%s?ll[hgl?!

ctrical con I Sposed on a nmj or,
Substratessusefl o eonfentitiel shtelatedlatfr pmkagtotehelmzl]am ircldbd eerariePhel
nduct.ors are

materials, g‘ﬂ C@hané@e, 08165%0 ﬁg%% ass IF fm% poﬁ/ fo{xfi:)o %%Eésolﬂg}gld&m erials
[0003¢l eEIebmeealcoﬁ@nnmmeMSaxm’oplat1esistbm triheisthoaod cAfhcitas, tahe
conductors are d S ed on both
commonlsEREYES Py reFREIe RRY e 1o BERaTSL bPE s oyl
ordinarily lhhdlﬁm:giﬂ goehas {1arshebthsfodighctyic ﬁﬁa‘céndl gmthhelecdnwl eohduic®rs
ayer, s o interconnect the conductor n opposite
disposed agfy et ot %ﬁi‘i‘ﬁ‘ of th Rbeeteeran ofh ipafegur S ortBF FUGTREG e
commonl ybﬁﬁﬁem@& hRfaglcohekgalWRbd@had E:E@Elpél’fdahﬁvdmi Irﬂtdi)&dﬁnect the
Y

stacked circuit Fanels with additional |a

clectrical gpugtogests MOupEd & 1) wagle pdinaici CB R LRBred oA bot

major sulfﬁégs lé@'tﬂe}l'paflﬁcﬂh@ Pafl {8385 Ah caiuseRNtxtdRangiSohdh HJI@ (or
st ack hese mul ti-layer assenblies ordinarily

"through yipt'bip dheaticlerie dpyes et oM @RIEh dineoBE Nt PpROsite
surfaces. SRIME g&‘q{n%u@ Barfch Essé/r%lieg lﬂ§veCBeEﬁ: Watie REBBIoSe Which RRoDhBEK

as necessary to Er ovid he required el ectrical
multiple sfagkedr @wninhgendlsowi! [a@@mql]ai @’ﬁ@r(ﬁl disleqiig miateriply sppapding the

conductorfb nﬂiﬂgﬁy %’ch&r Qv disng adﬁlgén\( 'pgldﬁg in HYHaciS! #8de multi- layer

assemblies ordinarily incorporate interconnections extending between the conductors on the
various circuit panels in the stack as necessary to provide the required electrical

interconnections,



circuit panels including appropriate conductors, The
panels are then | am nated one atop the other with one
W@ro0s9K60 ayers of uncured or partially cured PCT/US2008/086109
dielectric materi al, coﬁﬁnnly referred to as
"prepregs" di sposed between each pair of adjacent
panel s. Such a stack ordinarily is cured under heat
[0004nd mesdymaulti-taytopmels anintale yoynprewidingf individgely duag, sided
e typi r i1 _ :
citeut e G GRopYnEE bl e KHERLED RSy B AL S atop e
other withlioh¢ er ewte hypar df uanecddesparéadly cTired didsaitic imatgriblo bermmonly
e o "thrpugh vias" an hen caa rfi i t
rferrd. (g1 SeHeal] FroaRichel SR SF LS of cclshort Bructh) Bt st
ordinarilyt Becuirett aiden heat ahd tph@sirelt@ Sortro a funitany angsh.atAsftbr tnriagi divles

: vi a. .1 0005] There has been an.ncreasihg need far
wpically 4l BagR T Pk O Be WA H o el SR GRSy
different BEHIEY @¥ dedivedr Taa rBaltihg hsles GUNABEDH hs'" BHEthEMNVEREE @Nilled

N g o o o e

plated thr&dddstig.at e including a first electrically conductive

core havin% a first insulgé{nﬂ Qoatip on a fjirst sjde
10003 Hhekseies NeFT TIPS i e G bRROS SREEHE Whig provide
high denstiQrBhiplx Ie@R@RENGsI N the first and second insul ating
coatings and the first electrically conductive core,
exposi ng an edge of the conductive core within the
openi ng, andsehAgARYUSIPPRETNOENGIONI rd i nsul ating
material on the exposed edge of the first electrically
(000 onduens vwweeiothe InveudOAroYifesanppsrsy fos dPwisptingra@rcuit board

inciuding! 3%@\”&11’1[? 9 s%s@r%{fegl?ﬁucﬁngcé GEY iefec earydohBghivdiag héving a first
substrate Including a first electrically conductive
insulatingoroniénghend fingt sidefand stseqond insalpiirgcoateg emgscorndzside fosmingiage
opening if Ak A<SHGhal AALAES DA £ & aﬁ&ﬂg@oéau@&ve e,
opening In the firs and second I nsul atin coat I ngs
exposing anadgdel thi rcetdvetiectare eathinythe onchiing, iavé elsoralepaitipgsi hid

. . an edge of the conduetiwe. c it hi .he eni ng, and
nsaing i EE 5y B e UG OF e Yo FREGAb IRl REAREP" 0%
[000 X pas atbtkda gepeof, tHehiavdniios progldect rirad Hogrdciorlddiog h webstrate

includingi%gérgf ﬂil?cgl:ﬁclzagy g&psdg;lﬂg;%)beb ‘{%‘:‘&T{I _11'3%@’1@%0 qgg;)(?x% %lf:'llé's?'sid%
and a sec&{d@ﬁ@iai%iﬁgl &d)aﬁ?)‘iﬁg bn ¥ k@vhdFidd, Be oscubigtifi &ie&ilrﬂfand:i;e&md]i?sdeging n
. along_ line 2- 2. 010] FIG 3.is a an vi ew,of. the
contings GBE Fist P RENGRoRGRAR B REEINS BOXEE Shfhe CORILive SSie
within th€ 68 HpSaRtdnQiatrodpeite ihitdigs sahgtniadrl o theldgposdd edgakdn
-alqnq iine 4- 4 .FOOlZ] FIG 5 is a plan view of the
the first elegiped y20BTYCHYS ¢ -ng a di el ectric coating on an edge of
a conductive core. [0013] FIG 6 is a plan view of a

circuitized substrate.
BRIEE DESCRIPTION OF THE DRAWINGS

[0008]  FIG. 1 is a plan view of a substrate.

[0009]  FIG. 2 is a cross-sectional view of the substrate of FIG. 1, taken along line 2-

[0010]  FIG. 3 is a plan view of the substrate including an opening.
[0011]  FIG. 4 is a cross-sectional view of the substrate of FIG. 3, taken along line 4-



[0014] FIG 7 is a cross-sectional view of the
substrate of FIG 6, taken along line 7- 7 . [0015]
WO-2@9/0814666 a pl an view of another circuitized PCT/US2008/086109
substrate. [0016] FIG "8-is a cross-sectional view of
the substrate of FIG 8, taken along line 9- 9 .
[0017] FIG 10 is a plan view of the substrate wth a
[0012]ec d96ellisedge GEw phthe sopstsate [ipdaig]e sjickectnq cqagngon an edge
ectional view of another substrate of FIG 12,
Ofacondﬁ&l&gﬁorg] ong line 12-12. [0019] FIG 12 is a
[0013]r ostIGs@tstalmﬂmahewohvmmut@h’esubumm rate of FIG 11,
IS
oo A Bt ey bR eGP ARy oG Ry EURR M
7. coating on an edge of a conductive core. [0021] FIG

| Cr 0$s- sect e.substrate of FIG
[omés Pﬁgage anéeWP %ﬁ %@uwf%ﬁqraﬁ G 15is a plan
[00161i eWFIOf 9 & wirbsukdtionddisubsthe aitatratt 00PR]. 8Faken déng lsneed-
cross-sectional view of the substrate of FIG 15,
9. taken along line 16-16. [0024] FIG 17 is a plan view
[oomf FIGVI ¢ ik a lpRY & fewssid Juﬁitﬁue \bmoa&]:esl;dd@ngewfthsccae

ss-sectional view of t bst at e
190145 d{Cial biig ql?SﬁéeCilsna:ng“[ eﬁ i%()ﬁf@(} Bm éﬁh\?i‘)@&,
line 12-12f a circuitized substrate. [0027] FIG 20 is a
cross-sectional view of the su tratlg %Ii F,Ltgk 1‘19, .
[0019]ak diiCal Dlig Fosscigndoiey| oiobaubeiets of By 1arfgkepplogedine
12.12. Cross- sectional view of other substrates in

accordance with aspects of the invention. [0029] FIG
(002013 FGal dob amlapiviaw &fthandsimé ofdIE cUi inelyding & dislsptrigceating

10k 89300145l Ge 31% is a cross-sectional view of the
onane gk g rate of FiG 23, taken along |ine 24-24. DETAI LED

l0021]>ESCB§GPn4 O aOmsFeqEonVENTe IORe fbeRas of RiCond, taksperdang linge
13-13 invention is directed to a process for fabricating a

circuit substrate including an electrically conductive
[0022or &'1&nI isnelaoviewnete cncwgzabstieatidieng t hr ough the core.

{002.{:]20%&& {:(! i(s.zlL a c:l’osi -.Ssec%o{i)eli %vy J)fetp/ ?ﬂ.ﬁjs@atg Hpﬁltd 35 etalgeg ald?lgcﬂnez

J 0ss-sectiona
16-16.

[0024]  FIG. 17 is a plan view of a multi-layer substrate.

[0025]  FIG. 18 is a cross-sectional view of the substrate of FIG. 17, taken along line
18-18.

[0026]  FIG. 19 is a plan view of a circuitized substrate,

[0027]  FIG. 20 is a cross-sectional view of the substrate of FIG. 19, taken along line
20-20.

[0028]  FIGs. 21 and 22 are cross-sectional view of other substrates in accordance
with aspects of the invention.

[0029]  FIG. 23 is a plan view of another circuitized substrate.

[0030] FIG. 24 is a cross-sectional view of the substrate of FIG. 23, taken along line
24-24,



substrate of FIG 1, taken along line 2-2. The
substrate 10 includes an electrically conductive core
W@ 2000001466 r st and second | ayers of el ectri cal | pCT/US2008/086109
insulating dielectric méterial 14 and 16 on opposite
maj or surfaces 18 and 20 of the core. [0033] The core
can be fabricated fromany of a plurality of
el ectri DEITIL\\]/LD@SGRHR/HONHDETHEIINVESH&@NaS a net aI

or exanpl e, uyntreat.ed zed s
1003401 o <AF Breet, HEGRBRHSS imUERn I Raroar 5 SR gl
substrate ﬁﬁbﬂldh%l'eﬁﬁgaédﬁg:anﬁtcaicﬁlctlﬁsco‘ﬂehﬂd @R oo endel ook \eecemmigamugh
coated nmaterials. In one aspect, the core has a
the core. ¢ hj ckness rangi ng from about 10 nmto about 100 mm

[0032]yplm@| | % o namiakovh sdstraen 0. OFE}JQLM a 4106-9¥olionk A4 bf 1he
ot her enbodi nent, the core corrp i ses aqcnlcﬁael -iron

substrate g Tigy L. takopramatingd-% rldm sphstwell e %‘93 e fgnductive
core 12 ah® m%'f higd é’égor@QWe%ﬂ%cﬁlcﬁllﬁﬂlsﬁl@ﬁ@mlel&ﬁﬁ@ﬁ@th1a1r1€l|’i1ndlmd 086
wei ght percent’ nickel, This alloy has a | ow
opposite wajef Furiaresrif apd 24 pldhsregiic.expansi on, conparabl e to t hat
[003% Sttt ] GRNcaHB §hirRhSd lﬁ%ﬁﬁaﬂyoofm' ltﬁ%ﬁ@ SthidRical )hbcﬁlductwe
roperty is desirable in order revent failure of
materials gubless ameetplofon exaninds, wWelsrtes o €é§@1@éISS¢elk dpgiymg gold igiclr
copper, nia g‘%slﬁmln glygl;o%f% oF a afty ﬁg he fél%@(! F%%&Fagfrwgi? 'at§ g(gﬂué’ch}%rcqﬁ;on
coated matpls. cIatome nsp@a’:t thh eouerhsuuh &tupkmgsso aaiigigsy akout 4§ em tofabout

net al | y be applied to the core to

100 pm, té%%h@%? %# E‘giﬁﬂ%gﬁ% HSnductivity. This layer of

[00341Et ah an@BerW@lHodsent, Nidd caaPphrhSthed B nfUbISORUERY. A preferred
metal | ization,steps, can be applied bghtconventl ona

iron-nickeledlaE 15 TRV AR aPIErsiy BPERITANY &0 HHER RN GhaR 36

weight péii@aﬁpﬁbltél Oftnik @ANhBUESw BEEicRhEF P SKpRish Aapa®hR to
| ayer of netal typically has a thickness of from about

that of silicop gnaggsiglstusaptorgpajeote] Tibt RpiesE ibddithlnin Qrlerdpgrevent
failure of%ﬁﬁ‘ecsﬁ@ joinfd el 19@1100&5@1%@1?%1%5{ AlsFra1QRAIE $8Srs DR 3@0@% e
core co nprlse any e previously nentione
package, dwsttallsrogl cpdingidnded emmakuser eof . That is, the core can
[003ﬁa %Dm%l] ?oe{he\%{ﬁ)gmﬁor? fﬁﬂ%‘%ﬁﬁﬁ{ g'E%M ”aefklyéuéa%ét@lt Qsually
te nonyaporlon or all of
coppet, ntalyl@ecappledns tipanfopanade ommaﬂ]elefrt}npal@andtytlme Hy @Sel (@br

L

conventionall resans, Sfoabautpldd byriclecttGOBing, mital waps) depbsitien gelmfigreataad

s YRBAL B w05 USLED ATy P AR e BLAOTBHAR, Py 1

pm, mIs (508 mcrons) center-to- center but again may be
gIer or smaller as necessar QOOS e]n The dielectric
[003@oatpn‘§)§ gradingy qfatheresent 8““@ i SHS RIS r SREETIFESH

perforate @51)5 c%p@se& 3l kSO 18 pieRBksl NG RRNBO ks @R SorBSindics s heref
ow. The dielectric coatings can be fornmed froma

That is, thewelferm@ baa sheet of apppisihe plorerisnlonsd sehtie ggfsriplagvherein only

ap01t10n§f‘340\‘eeme?ilé[‘thcecoreQ g@dthedsol vents and/or water) are
driven off or evaporated thereby forming a film

of
[003The Tdipishlbethe iheleg Gattviiasy ar@rpftqﬁgmm size and shape. When the holes
are circular, which is typical, the diameter of the holes is about 8§ mil (203.2 microns). In a

perforate substrate, the holes may be larger or smaller as necessary. The spacing of the holes



substrate. The dielectric coatings can al so be forned
froma curable or thernosetting conposition where once
WO b@oorpbsi tion is applied to the substrate aPdI/tsn0esi086109
a cured filmof the diePectric coating is formed. The
dielectric coatings can be any coating applied by any
coating application technique provided that the
can be atioas2 tdlntS08aaiciang) drasr-o-sufef,i ok egrtid yaly dwlatge|cesmeile as
constant to ensure sufficient insulating properties,
Necessdlyand flame resistance properties. [0039] The dielectric
[0038]0atTihe gliciticadostingd @sealppt fagds by aginho @uibt ddyined dromf oy wéh

) oat.ing nethod includin for.ex |l e, dj.p.coating
varety of SRS BT DTt ik S0 PHAYp L T s Uk ARG dargd
from a thEsRFRkRScoffpodliiel andre, mcchlicd gslvapp@ jegdrgayic valpatts and/or

depositjon inclu a X
water) arg éﬂ&e&n%gfswaorafag r{fhga@yf%ﬁ*s 'aﬁafy ‘E}ﬁ@t%)gﬁc Qi on the
substrate. poil“ﬂé' %1@1@6’(@10 )@6%1’[34%@ nan )alsos%d &ﬁ?ﬁdﬂ |fﬂ)¥rﬁﬁeﬁuablleo or thermosetting
_po enzocycl obut ene and pol yi
compositign Whpks|oaeg thf EO%%ttHOHg%apabﬂo to &l yphstiafe @%8 Pb‘a@ *ffr%% of
the diel edtlrhcédéQE% ﬁrlggﬂlé%l afHé cﬁ@&dﬁ@ﬁbdﬁtzﬂé&r%h Ib€ an PEXMg aﬂﬂie}d egtaay
r et hane, ' yi mi de or ol eoresi nous conp ES|t|ons

coating aglicafien WEhPIaRn BTG (hHOE TSI GEIHTE bifon ARFICIOHG Lo
dielectric gi)r% &l gh&l&%ﬁél&g uﬁhﬁgnéﬁlﬁ@ oddesf Qﬁrﬁ%ﬁlebéfsm‘iaﬁ@e properties.
ect rodeposi tion of ect rodeposi t abl e
[003Hhotlds eirﬁéﬁctuwa%rmm@& plsg b%apx{lle@hn]ﬂnmmtéble ﬁ?fifelrmaé goating
at:1 0 &ind t C t
wetod BO0PLEIN 0GB, LELRE! el ng, A0E-syigigati
autophordsise Eppml&salfl Cbtieczblfw corsingi eprdiet rbycvagrait égpogifion fgpude poly-
o SERTPI G S0 B, LARE Aok D),
silsesquicttbies gety-banzomylobeermppd pplyindtle. [ 0042] FIG 3 is a plan

[004%;§¥>{%&p{eﬁ Pgaglﬁec 4 gctogtb %ﬁg dPglt‘ du'lgj Fg%tl%ﬁep%@'?ﬂh nlgzlt?d% anodic

and Cat}QHQSSaCQ,&CI [ e:praaj( \HoBasterd, phlgmsﬂnbm—t, r ableingfle FhiG, ol8qretiaiien
.alon ca ted

compost G E s oA (B ARTFL 1 T 2B b T g G e

formed b}t 06 Bl&btﬁhﬂ@pos&tmﬁbﬁ g ﬂ@ctﬁﬁé}iﬂ)@lﬁubﬁﬁihoﬁmﬂsitﬂvﬂ compoaisien.

.. Cch | etghi hi f ot
1004 s Py P ARG FovEBiF SRBHS B GG By e

pretreatedCO Rher®ls€ pie-ﬂil@d GRERd HBlibAYN hﬁ‘ﬂ% @el€dtliCib@fial, For example,
cross-sectional shape with a dianeter, of for, exa ﬁe

cleaning, gpeige: 38/ di{cationt HE Y 2OPPLL POFOLST IRAT 1S AR

mekm“cgg§@bqﬂmg@Mmglternatlvely be present in the core prior
he "application of the insulating coatings, wth

[0047dny Flﬁs@lllfaﬁlﬂlr”@ dewtal e pubstdie 18 pestidigg an opening 22 passing
through tl%eéuggél%bsf@@u@ [t C){ 0ss SERVRY vidworahd HBLuAASERIGE NealeR @I@)h@g

exposes an edge 24 of the conductive core. In thi
line 4-4. eRlzmppreaingtdae bedematcdsaliar ppplisatian efhihe frsulating lazesozﬁmg 1@y
known te%ﬁc@ nigclmﬁlggﬁa%% aﬁc lcdﬂlﬂxfgy JE{QFK fMifngS Hﬁé}ﬁ&@ e&fnn& hcﬁy plasma
rica

trate c ect y CO nected to CIrCUItry
etching oﬁt]ne amsutapp@kﬂytre f@lwfeécbe? chémichlectehinizsalithe eorpyele Hsrpgeinsr

may hav ?bf‘rlbclu & SO§88 feth {)n%r %lglpt hth?ag &amc%?ﬁ ofTila aﬁ‘p.)ﬁjeu%{)(ﬁﬁ 2? ﬁlgn, or

another cﬁb@@fﬁcﬂ@al Hapd eTl}&D@:Iehlanmeﬁi aﬁbmm@ve@ l&l piesenﬂf intthxecooppiierrig.
case, .1t

v ou o B e 3 e STl S b e b

conductor in the opening, In one aspect, this



i nvention provides a nethod of insulating the core
froma conductor in the opening. Prior nethods of
waeleposdsing i nsul ating material in the openi ngPEEUS2008/086109
resulted in plugging thé-opening, when the dianeter of
t he openi ngs was bel ow for exanple, 200 m crons. Such
pl uggi ng prevents the subsequent formation of a
subseque@tl;nd:umtfﬂf ImeitHee copethe m)genmg tdposis dni etlge 2d effohd crgpdsdive

the insulatin ged openi ng.
core. In f%ﬁueéaf’il%é ngwsﬁﬁ%{;% Q?tg %II gén%ft th emg Tows for the
[0043319p@fchlt@noroﬁ)néiﬁuﬂfa&s W ahé Rtk atah de evlbdhﬁnahy somilckted to

di aneter _hol e ho excessi ve Suc
creiry G GeBr e et BESUPHEN Ot & GUELY G0 AFBHD, 5
opening. | TheaRAREAN cOX & GelyBSSe bp@ingbr pa‘ttis’;lly {10 thk Sferthg; rod hs
in a 50 mcraon core. [.0044] Adlele C{eﬁﬁ% atln can

positioned 3R esidp Bl ELREBIDE: he[ne%tléid'é‘%ed e ge b <l WOV

clectrical RohrRcBonleleed RS arddNBe SsHAGEHBMEhd sfehingll MPome aspect, this
di el ectric coatln%§28 on an edge of a conductive core.

inventionmrgyideg 4 Bethod plowsilapgrthor fpmededrugitieindfin gpguige faor
methods ’(z)f @epo’értm& ak&miidk QRGertal N8 1B BperB¥y HSNGa@MBd in plugging the
ectrodeposition process, only the exposed portions
opening, ewher: He dondenpl the pecrirsstveas. befay {41 examrlangilemicisy Yuq
t \ I 199 teshout fi
plugging %gegtgléf Qlfn ng%gee(ﬁ%(tgfﬁp attf&h rbri; eeh gcl)ngﬁgglt E]Ig‘glé o%e al@fhout first
removingsome otlthe isglatinemsterial cftom e prugedseoppring. eﬂﬂé le@nttOé@t qwdepy
r
a method&%a?gll%s&nlt he ﬁ%}%@%ﬁg ﬁf Qﬁ Iagwgﬂgllﬁétﬁgé@}tgﬁ?s#%ﬂ ﬁﬁigﬁe{&“‘ flﬁbls,
without epaisﬂefr plegkia e‘ﬁsh diametdnsase@ des&ashantdn@qmmallo%m'rceoml ig
be exposed | he vi as f

another e’éﬁ“@’éﬁ }eg?jtélﬁosftq@a t?:25a TSP g 0 couc?) C%F ow into the via

[0044nd ssdiffetteic emtting camthuh bd eptibetoghpogpestdrepadt thorme. arléas

. woul d ,he used. [0046] I.n. one enbodjnment, .the .
5 is 2 plng g O RO AeB Bt BT 61 BREIR 25 T B8 Srpfodipiye
core. FIGheisex@osedctidgesevobs alemabsin@fenﬁ"d?lﬁi glteehniomg il #H6. By

core-dielectric s rate. Thi
using an EHEOATRIFIHORRLLES 0 @xﬁr&w%m& éger%m%ngQCW .l
this examP@t &ﬂi ﬂh@@d@b bEGE byte DYthin tAelbienDBale d¥RiaMs or by
ting a patterned netal H3ecgre and then opgnl ng up
(00431 1t PR4 SamPleetip HiclgsBicyngitlePredelar BaErciigon e bY e

directly bP abdilichl AlearRh 0¢idMBAin0h pﬁﬂ?&nédﬁﬂ&ﬁltcbﬁrbnd ke ofbihLd the C
coating is applied to the substrate

dielectric gy B tplbaegicssasi dhthese @pesethe dtoid 4 d&ui/daﬂ@ﬂléw&éa?%@’ the
vias, A I&ﬁoﬁ%@te 1cBGo e PIRES LbdtRp tﬁ"ﬁycohlElCi*I(HzGIi Entd (heE i NAYSuasey
di spersed 1 n an aqueouS nedi um where the resinous
insulate tgirapescih sl evyarenvwd boisgéd hal ogen content of at
[004dljea§1tl ofte P;‘ﬁf)&ﬁxﬂgnt by WRLGM: &g@@goagﬁ tdféie%{ucv@h %Qta ﬂfed at
esin solids present In s% resi nous phase. 8
the exposgil ddges anf |aep65¥temfsd dickstricodesplosive-dibleetrif |Sllbﬁ\tl‘ﬁi§r m ‘n‘g COUl be
done on apﬁglv%n%r ir’lcr edl % m%pﬁj c&glalepe%tlfﬁ??a ﬂeﬁleg Hﬁ"‘?ctl%( by traditional
eCct o eposi 1'e"coat| n trons o present
means orlbwkamunatmg aqoattcmgi astat heemﬂyhcmr gpeamg upwiat ehelectuc in the
it ddIS ersible," i.e., adapted to be solubilized,
patlened gicdar sed or emulsified in water. The water
[0047Ti spen paribearpaibpdieteni & thoinvention thra&wﬂle@r,lc tchtang isstppliddeo
n cont ic.f nct .ona

e subof PR SRR R o PGB P e FORE ot R it

may inclikl® aird¥Pd0¢ phase dispersed in an aqueous medium, where the resinous phase has



a positive charge. In a particul ar enbodi ment of the
present invention, the resin (a) conprises cationic
WG 2000/0g46LPS, usual | y cationic amne salt group&I/US2008/086109
[0049] Non-linmting exahples of filmformi ng resins
suitable for use as the resin (a) in anionic
el ect rodeposi tabl e coating conpositions include
a covalenb;ﬂ%&nc&d) ﬂlhﬂbgdnl czaetént afar kot peccesichydwejglo bpsed @nttathlmiveight of
1% %/ .S éJ he reaction product or adduct of a
resin solidg RigSRRL in, 54 18?1“ §Fying fatty acid ester with a
[0048]i cax b@d@y{/drﬁtyaﬁl dectodepokiyatlel Gle-foanihg tholymeeaat ikmpwn and

,odu of .a y acid ester at ura ed cid or
can e us e tesous B afece BRe in SEg P Hr b vE Py e o
the polym¥BtL¢ hvah& dpEsiBlearie., hidptdaas be engiledd Vﬂliphrs@@d)r)eﬁiulSIﬂHdﬁﬁ)
sui tabI e are the at |east, partial ?%&S t%utr

5

water. T PeRBGRREDE BTG dF S0 A Ryireabroiso it PO IRLE Gt st

anionic ﬁﬁ@ﬁ&ﬁwﬂoh& 186kt 2 HepE A halp8 r SRR EnAgEpadmphrt
| east one ot her ethyl enical Iiy unsat ur at ed, nononer,

o positiveyeime-arlet h@Risuit SBPEIBFECE daepesnt dFpuipediaiesin (2)

comprise CQUPKiE §a@§gr§t[bs%|§é4§r (ﬁmm@ﬁhﬁ@galt\/ﬁmp@l e, i.e., avehicle
containing an al resin and an am ne-al dehyde resin.

[004%n ot nerlingifing @@mleamf dlndoratincieriprapasle tepise aﬁé@ﬂ??m ()
in amom&&?@t‘%ﬁéﬂoﬁ &gﬁﬁé og]tl&?sdmglﬁgeeﬁe%e chlulﬁhieﬁsbd"%%hc acid

acid ncti onal po yrrers can al so
group- corﬂaemg @QbhleaisSllplh 0% fleatictied pprebstep arileié obe dotes ph @t ﬁ%ld

r ] n
s LY LRI B R R RSB L
fatty acid( es)eram@atuhweamct oF rashxdodp rhd ianyg addigoret unwiugatpre mgdidying
materials \ﬂ)& 3?1%; u{t 4 nl%%clhe n@vgrtlé eﬁ%PIS r/}%\}eg?ﬁmﬂcl 5{9?1 %e tpégstt p(z‘inaﬁ{r
neutralizedytepglgmesnt hychoxygalkyj riters ef muumhelrmshok)dbl aelds emsmul ftad

ati,oni,c nd c GOS|t nonaC
carbony s G 1 gt B RDPoS PO SR BRE s mOfe R Ry
suitable élaﬁﬂoﬂ@oblmblwﬁ&m&ﬂ@iﬁk&ls&&laﬁ zgltymlbﬂmnﬁmj‘hztsawrahm@ neslmsemdeh

as th ci d- sol biIized ion. pro . of. _
Comalmn%)off“yé‘g% i (8 &MY Br PRIEFT c@ﬁycée&eéﬂldargn%ﬁlﬁ n&tabls Anipgic,
electwdeﬁd@ﬁeﬁzﬁe 1@5Th BEm B tlon G6APIse ittodicBicRGT b @Sindss pulgol USetr hd’id
ombi nation_ wth a_ bl gcked |soc¥%gate cur.i ng %%S@ﬂ
functiona BalapPIB AR (0 dhst wef B BnPhoPRRAIFED BYARATE L AEBRIRIFEY y
acrylic pdWRGK 800 kvell RBow S RCMERAKBIeE aNthb artPAdtitahdlly, hliwslk€st wad
reacted with the resin backbone. Al so, one-conponent

as the resiad e pIeaPRDSCAMPHENE ST TS PRECEY é@?%@ﬁ%ﬁ@%ﬁl%‘cﬂl gups:
[00507 02t BFe Qﬂaﬁaﬁl dniiRAgndaf of e PR sEEaMentifY 8L AR ASdbESR-
resin (a). Besides the epoxy-am ne reaction products
containingjiesde §be@odemﬁetabiatleﬂny (@bvestionipand egpably g) denpsitianr <3 pe
cathode. Sl%neffﬁlﬁﬂ Qﬂ'%lgét)f QnCeaBShY 16 - &@Rhd SestQORdldBasind 81t
am ne sar group-contal ning resins, quaternary
group-coragming |r@msssa¢1t agtho wpidontubilimechipastioni miedustsref a0lgPexides and
primary of n&:o?&’ﬁﬁg ﬁ?@nﬂgu%ﬁ off‘nes{!: Q%%{% sraﬁg, Ly cbﬁk&}nﬂ%@esﬁ&%@u%'lﬁh
dFromTe ctlng an or poxi de
combmatnoerwulaa)blmm@osyajhmtﬂ dEX BgTPLEY a@fdesﬂlﬂbed ifg éctaxbrhel@wr edhes
fapi um.s r t d
1socyana’c%1 u%r& bee 3 f;]ilg b}/orgﬁ %So&ﬁgeh %sgc agélt% {_:aglgE?e O[Eart?a?lg b%acﬁl%clp %%J 1%2%&?\2\/315‘
the resin WcBine f Alsoy drercoimponenesiny®sivibmisaian cbej needvn the electrodepositable

tran stelflcatloncnbe Lonj C...
contng RBRBGET Porle WEEBaPEt P Hanl e bdegges B8'h8-ine
reaction products discussed immediately above, the resin (a) can also be selected from

cationic acrylic resins.



can be used. [0052] In one enbodi nent of the present
i nvention, the resin (a) can conprise one or nore
wWeomovIMed y charged resins which contain pri naPgI/HSHN®086109
secondary amine groups:8rn one exanple, a pol yketimi ne
derivative of a polyam ne such as diethylenetriam ne
or triethylenetetraamne is reacted with a
{oosnol )mpldw ah€ine &M@nodplmnraﬁmg liegins, praduaty a'nmqnexm sadtl draued

aci d a S free
contamméluﬁﬁlﬁ é:a%?léo 3% ﬁlélp]%?%ﬁ{.] Eﬁnépéesmg cs%is% (ngﬁﬁ t1n u EJEEC ; Sw%gérhezﬁe
formed fiberaRtnae orgadik pelyepixite with & &aﬂﬁﬁﬁdlnmetsb]lt eEmm;ﬂes of other
am nes SUChQ§Wfdlet Ienetrlanlne

.. pol
cationic {rgsiée Hy dFaRidL P RSB B et vk,
phosphonﬁinli | SRR efodp-Maidie: r&ast | oso)l Kindfoming 0Q&R] Wikt viesvief

t he above- descrlbed ioni.c resins also ¢
transesterifgglioi AH 86 Y&y FUIthETosfHOuREIRPITERES BRPEHLN Wi‘é[aé’ﬁtCH bases
can be uskavention, the resin (a) conprlses a pol ynmer havi ng

cationic salt groups and is selected froma
[00580| ye pexeaedyaeeaf %a PyFsR Hﬁ’ﬁ%‘%’i‘giﬁﬂ?sf’f’aﬁﬂiﬁansc@%HﬁFaQ‘V or
more posﬁwgé/ Qﬁmé&lrrt‘,éu%r\yhﬁ{ﬂoﬁﬁmgﬁrﬁﬁh‘ﬁ akBPHGRASarl BRGR cfRPE T Inkad
bove) and an acryl po Iyner havi ng hydroxyl and/or
example, am PraYletiminei dprayatige onp§ pplgosiap awh previighginptriamine or
trlethylengtlet?&ﬂﬁﬁeeig leabt@d %ﬁ aB@fy%ﬂ)c?( ARy RARRAAEBh pRkudt h@ne@lfrﬁ%ﬂ‘t
I on, conprises catlonlc sal
with amdgtnfd) dpselseﬁ fn Nates fr@n stimaemisy gloursard emctateda|Alsg ﬁﬁiﬂb@eﬂt
products tgep Ifgl% edy Wil (ﬁ gf EBngJXS Al Wil egshﬁolgﬁﬁln@s Whdih 8N
organic or I'C such as those conventionally
dwﬂwwnusmdmaambtﬁﬁwkoﬂep@muwabﬁéw@ﬁwpmgﬂﬁm@nswwsmhﬁ@mp@iﬁmﬂ
the reacti q@les of solubilizing acids include, but are not
eem:?q?ﬁ %8 to, sulfanic, acetic, lactic, and fornic
[0053Ci dgixtuSis| of g abownadtstribet imucam:mdsa ar @nﬂnslsed@dnmgeyusly

enpl.oyed. or.enent |
in one GRRUPER 1, MBIy RATUgEn EOREND SRS  RPREyJine
cationic fhageuf andhie wleeted rfage posilfcpblide-boaad |pnkg/nﬂeo hpasg tpluma1y,

can _be derived from hal qgen .ato (o ent onded
secondary RVPTGiRY S| HOUCAMTGT SMeedeser el &0l Eh Ry ooib®
polymer lﬁongasddﬂa;a}l@g@& HAR RAttiRaNrhesat tributed to a reactant
to formany of the filmfo ﬂg |on|c Heiwp
(0054 eschs B%m&ﬂ&v@swﬁsﬁfl & g Bartig bodiuent o¢ present
invention@4he QBHE (0 OMPri&o RE@InN B8t ROhISNER, thik i&thes isicieatiohie sbﬁ]e
reaction product of a hal ogenated phenol, for, exa

groups tygicHb g &nmeedy sIrbilgias e (iR a8 (eaEeaRis Y HTEIicL %}’Clér

as those REQThAGFLAH RIS RN eRAtodBpiMiitle BBmBRMHs. 9T QiRbIE GRbAbRE Y
mat eri al such as those descri bed above with reference

solubilizingyadi¢reinglads, huf &y npblimiek . BYEB1GIrtics bctie Rndifermic acids.
Sulfamic QIQP[‘E(RE%E dgalg%o(éit coﬂ{m(ﬂlw &ﬁﬁ]@}eldVE" y, an epoxy containing

npound react ed a hal’ogenat ed carboxylic acid

HWSﬂolk%medmbwbwe30@nmﬁ 8 emvplenidsibdodad bidesep epnbupPIviing h
resinous @10&? Eg? [ Ie? af’?‘gdeg%sﬂ]l-ﬂg c@gdn% %&%HQ&OI{:% @R vOe fmm]c halogen

, I'n the case
atoms co‘mﬁnﬂp rbbn:deé ab thegeow ()¢ dm sw@hringtapeero khemoralenthyebondasi hﬂlcrmy

i on d of. _an f RRkonic resi
conen: E T ATEELL B ROLED 4GSR SRR e s
describedibbwag ehoatethpd énibk cfsolof emadody group-containing polymer, the resin
may be the reaction product of a halogenated phenol, for example a halogenated polyhydric
phenol such as chlorinated or brominated bisphenol A with an epoxy group-containing

material such as those described above with reference to the resin (a) followed by



reacti on of any residual epoxy groups with an am ne.

The reaction product can then be solubilized with an
wW@ei0d/09f46056] I n one enbodi nent of the presentPCT/US2008/086109

i nvention, the coval entPy bonded hal ogen content of

the resin (a) can be derived froma hal ogenat ed

conpound sel ected fromat | east one of a hal ogenated

solubilizaib€ Reth ,phmmgﬁmi, ofl alnohyiotlef m epbﬂif ogedahe dorpms@ hated

ster, i, xt y t her eof . not he nbodi ne
with a bR R ETIBHES PhEERio Y I BeH a0 RRNBpEA"
phosphorfé%fde Mthe @tidtgheips €& ther &) somluie‘n ¥t8 Anrfirfe0 rnﬂaevhm hgaeeaised
yhydri c phenol, for _ exanple, a chlorinate

of & catiofyp PSRBT R HBHPUENTSDF HERTBHOYI EHES P}&duwf & epoxy

functlonap ﬁﬁf&lﬂlaéu%ﬂ aDIRRYaARlbA 08 wah 4 RIS dg@ﬁit&ff@ﬁ)dnﬁpﬂﬁlﬁﬁfhd By
ditionally, the covalently bonded hal ogen cont

reaction @fawém@eﬁ# Ched gP e Wihat sgelat B Epdiep ResoEd t%el? &F

solubﬂlze%@{iﬁ%%mdt he diglycidyl ether of a hal ogenated
bi sphenol A. [0057] The active hydrogen-containjn
[005¢]onile oa¢ ewbpdicer x| thapiceent ayppiopathe gavalentiydypn g88n
content OPﬁICQES%lS ?ﬁtcaﬂ He% Betllﬁ'e@ hom!{ RAGRASES BB RuAPEIEND from at least
mposi 0 resent invention in anounts

one of ar laahcg;en:gecr phenob ha@ggmat@bp@leﬂpﬁlbyhamﬁmwd phasphate ystep ang
mixtures %1 u.%ﬁtr &§ nB &ﬁ’éf Hent % @g) %gnttlﬂveﬁgmpqgec @cmalegﬁy b% dcd

ercent ased
halogen mmtdnt)toﬁltha/\mesglh(a) Oﬁ deheedeﬁemt a M@B@EI@MI@YdOthﬂQﬂ for
e SRR LFEET S0, LRSI, A7 9P

bisphenolt he:uﬁf asxenﬂbmmwlﬁnﬁemjh A, uMMonedlgnmﬁlcs%et(ﬂb)boad@Umkmgn

agent ed tp. .react V\nththeatlveh ro
content G SVET Pk MOUERGR] Ehy apgal (o By PR Qg oy
ether ofaihﬁﬂ@ﬁia®6®ls¥h@bbﬂe Bot h bl ocked or ganl c poI y| socyanat e

d
e e B R S

above carl bdr€sdhd il t}féreﬂ?écﬁ‘éﬂﬂp@yt@ﬂe f:&ﬁm@ a&ﬂﬁpﬂltﬁ)ne’f getprade mo&ntﬁdnoﬁl :
[ 0059] Ami nogl ast r n cur

esin
amounts iggRIAR SO Grto SNPERI PEPEEP: B?P@I%é‘?‘t PEIRARY e, Often 10

to 70 per&ﬁfmﬂé@t' 40 tﬁﬁ@@ly% o Qf peRBhNBSwaLht dAied @8 tothitweight of the
des. Exanples of suitable am ne or am des are

eleCthde}?fﬁlfﬁm pratingeompegititham ne, urea and simlar conpounds.
[0052}5e n %f{sahlleﬁ{tmn&h Gb@led WQ@n@ﬁpr%@ dr i EiecrabslRiie coating

products can be made from ot her al dehydes
composn@a@ﬁ ﬂaespxas:eet venely drthen gompriseaclala curiie a6 derset fogigact

with the Qétﬂfg Lh?a%gpen &ath 0 it Ql#tﬂzlde SRARS 1 Rin &) %écﬁﬁedah'flftﬁéa@elt%ly

g on the particul ar al dehyde enpl o
above. H@ﬂeblecl@bloygantcn@ésesmetnhw@ﬁ agriowlst enriae eeedy pikiseigbly for

use in tl‘l{eﬁ@l%gegp rllm)%ttlcﬂl %?[ ﬁ?@g ke QEA é&ﬁite@l ﬁ@eg%y? al%nw]}?bﬁ%% for

e nono n aln om1
cathodic detiodepositions such as net hanol et hanol i sopr opanol

s BB QDR LSSy i
electrodefN¥RIOL.C a2 @a@aﬁmﬂa’cﬁﬁ pmmteﬂr of mmlmasa@temardks NNVERIdendes.
Examples{;\,EEfg?Lk}é %Sa%ﬁltlg ot~ ataides are r(r:lglaml nd%gnztogt§angr¥1%gegt‘ae£ if’:md similar
compounds. Generally, the aldehyde employed is formaldehyde, although products can be
made from other aldehydes such as acetaldehyde and furfural. The condensation products
contain methylol groups or similar alkylol groups depending on the particular aldehyde

employed. Preferably, these methylol groups are etherified by reaction with an alcohol.



[ 0060] The am nopl ast curing agents typically are
utilized in conjunction with the active hydrogen
weomwvadrsing ani oni ¢ el ect rodeposi tabl e resin i PCHIB1008/686109
rangi ng from about 1 tol%0 percent by weight, often
from5 to 60 percent by weight, preferably from20 to
40 percent by weight, the percentages based on the
Various atoﬁh(ﬂk emglbgldtindiidetnimohgicnlcobdls dsitdimng frem 1 to 4 carbon atoms

w50 SO SEBRTLSBhRR HTESOTR I LT REH e

Aminopl#l @8ink mﬂ@moﬁhietMyCﬂzﬁnﬂﬁe tfiooN AnariearbComieatd Co. under the

at.es. ol i socyan es can
wnademnartf e it 30 i PR IH LGV R BeEe Bl N e
(00600 meranm@lmpaﬁmgasgemb lsdedd ard GtiliRANK chijadctibhevith the
i socyanat e groups_have beep reacted with a, co
active e CORAYINERS SIS ATRPOBIRDEREH ISRy AT 4SS B gt 1
to 90 persdn@ ltyewctnéht aiteh Ronk ¥ kb Gy eBf bR R8N trdfEAFIQ TR D D Wb
reactive with active hydrogens in the filmformng

percent byowsighiy thet peeqeéWa@SeEPS@deﬁﬁéhﬁ‘aﬂqjﬂe‘é’ef&@u%f thy e iRkt Gothe
eh@uﬂqﬂ@ﬁﬂﬁ@&mﬁh &QQ@QLWSU|tabIe pol yi socyanat es i ncl ude

romatic and al i phatic yi socyanat es, incl uding
IOOGHyCITéilaI byt |a%€f\@ﬁolo§?rﬂ§%9@§'ar?étpé?§’e nt Wétbﬁ(é%e?iﬁﬁwﬂwsﬂwn

compomh?@%ﬁél Eﬁ%cklecﬁ‘ b1 yﬁg %h#%ﬁﬂghé;ﬁ%lpi?g%%%aﬁag' Hesifaﬁ¥ anRk&, or

partially blneHed didh geame&mﬂlethe phlemen backbensh dby dorked is serepiathat e
1socya1nat<%:ii Cyu?%@ﬁbé’ Ib E]rgd Qﬁfﬁaﬁg%hﬁﬁesﬂh'tﬁﬁc%@q @8nt blocked

exy ane socyanate, isophorone
1socyanatd giosp rs)saalbhette actme hiydiogss of anpih@m wrmtahaﬂ but reactive with active

anate an
hydrogent 0 sk SR EE B R 80X ROHTR %ﬁay. 8 oyl e 99,.C and
200°C. triisocyanates can be used An exanpl e woul d i ncl ude
ri Ine hane-4, 4'.,4"- triisoc SQ
00633; o St ot yistutes loiiole HoBlokigs SFRRb ey
includingt r bymiahyﬂaﬁb pr R yancts W idd p@épymtatofepolemni;ﬁess ucrhh.ﬂs

pr | act one nd t
dipheny sfGiis TGP EF TR ATy 2 aS8l5E {IbEo ORI THETNe
mixtures ih@tlebﬁf §@Jﬁé‘1@lﬂaﬁ& QiigoldydnBg, t@@@ﬁﬁtﬁyl&rﬁéﬂh@ BdxaphetpRnéIfiisotyzegted, n

unctlon wth the agtlve hy dro en.contajln ﬁﬁ
dioycloheg e A1 eRe BRSSP Bl PR PR % BPpES Shigetanc:
4,4' duso%@%é Byl IEJlﬁ'H%tﬂ-yl&ﬁ ;%Qypﬁ gﬁ%ﬁ/alﬁ}é Vel Elé}tpoly%ﬁ)UﬁJnhﬂés QuchQLs

er cent to 7 percent by wei ,

triisocyangjgg) @a;apubéamegi 1t6n19(65&1%ewukbym9\1éii€gﬁflplﬁf‘éi§@%?ﬂ@ﬂe ﬁét:”a‘\'r
tulsocyan\éﬁ' ghf &Enﬁ@%ﬁ%ﬁ%&eﬁ@%ﬁpsﬁd}lo@" sbat s hQPaA1 Alyger Sandh

tabl @ are beta- ydrog¥ uret hane curing agents.
tumethylcﬂeqoaamy@rio‘xxgh oo lempeh eslyals suelh piraely paeticimne; Goe yad dtiels
s hose descri bed
GQCOKHP&%R%#g?gléﬁa ove Q%mla-po ;%? and/ or a conventiona
[0063)| odki polyisochnais curive eatntobipiallyAre vlilizgil iratsnpmetion withethe
ndar: I [
acrive y EERIAAN BT R TGB RISHA B RP U ARG o
90 percent by erightonsualihe taciir pmgﬁna@ew tiglitbdfteinasto &0 pereeart b tetejght, and

typically P g) ecpgfﬁgl%l b'yg/\h 9%1?8 ed o1 T%i %8{(% tl?e %%109%13%318?1{ ga%l? ten

[0064] r oMlid tui)taﬁi@ aWE‘ bghhydrexsc erthana smraigl @geﬁﬂs orfjubh tbetadfydroxy

uiethanes are 901meg Fog om an isocyanate compound, for example, any of those described

immediately above, a 1,2-polyol and/or a conventional blocking such as monoalcohol. Also

suitable are the secondary amine blocked aliphatic and cycloaliphatic isocyanates.



and can be from 10 to 20 wei ght percent based on
wei ght of total resin solids present in the curing
w@@agh) . I n such instances, the coval ently PORUSH08/086109
hal ogen content presentllin the curing agent (b) can be
derived from for exanple, a hal ogen-containi ng
bl ocked i socyanate which can be prepared by at |east
[006%)ar thh adnk yenhiodmtenn @f 4hec Ipteeam -igvamBoih ythe lcuBaglagemy |(Bnbas a
covalentpbyFEE NGOG et e Tt EF R rgtela oy R Pl
50 weight p@eananﬁ&e ﬁ@frml nSSCCafEhgbt@eli @8c lue.dillwfiohl ﬁtqa?ﬂ }veigh‘spm(tenas
trime ane, there
and can Uigiogint By 24 RS e e B e SR RS s e
curing ageft @? f W hikeringdaed ttl’féewvaleiﬁtl)t bendpd @slegin domeeﬂpnesmt int ﬂne
coval ent |y bonded halogen tent resent

ouring agf 4 PhALHRARS 16 HESGTEL F GHSHBSICP R Woldet 5 pigeyanate

which caetoméqyf?éfp%te@ NHCan 108t GeriiNe by AcEIORPORRMy!-(, e;phwtymlh
() |

erent” from and present In a%gl tion to&i} e) CE

diisocyangig)wiling suitglle dicking ag@?é el ) 2-bytpxss erhanot n & el blg %A
any remdﬁﬁ@&ﬁ}%{&e £Ghpd YR 62 ela&’ted %vnﬁ &?M@bieﬁkh Yas bﬁiﬂgtﬁﬁlolptopane

hal ogén- cont ai ni ng conpound ected fromthe group
thereby lr@mensmpngulefwnehtegﬂsﬁawew ¥6ittyol efi n, hal ogenat ed

006ﬁhos/&h1‘?151ﬁ10§§& EI;O’VG hal oaemat &8 RNERR lor SiHeC e@ﬁt avnh, fhee

al ogenat e enol s described above and m xtures
covalently Ibgmc@dfhaloggo @(ﬂtenA@l eadnd i Aentepigprsdphagchel ‘@g\pégc’@mepwltable
conins NG IFLOCRE, SO TLBESSENE Lk RELESH AOaRRSE:
in addmoeieo |theex¢smr(m)narﬂttbe redigrageat) (P). t esuch nmstﬁ@magéntcommnent fre

onpone
opically P TORARR e o B AT OF bl LS RGE I Rrowp
consmtlnnglf ﬁalagefmtd pdydersl helogdmated tph@phais g$terahdlogenated phenol such

rod osi t o oretically
a5 any of G SRt aoRRL D% AR RR0e Costing i n
[006’ﬁ]ccoxﬁatbﬁeﬁ1emddadl AC- chMiIBED Bendpd émiogers bontetit spmsemeni the

The c aI ed hal ogen conte e nous
resinous s 6 BF SLREOLPOORTGARBDE COBT LRGP PR Ger s DT
(a), the c@hrﬁgoag@mqu} dhda@ngfoﬁe@ M¢), biNardrtoditinatién bmﬂae:ffémgnnemmvmed
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di spersion, Qher suitable rheology nodifiers include
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worerophol4ogy. This microgel is prepared by PCT/US2008/086109
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filmformng resin and a thernosetting crosslinking
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compositiphiic hntaheuuntelgnmng gropn04 He 3@ wpght sstpepth &picalin dioprhé to 20
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[007%I 9@5&10@%§Elﬁtble\/"{ab£hg g@rﬂlﬁfsﬁlohé’ typiBAyUEARS s@fRic@I asTOWE
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Componemthe(lé anbaxupmm feef.arlielt inelndam Seﬁ@ afkgith ef'crwenmfdm%ﬂﬁ@ltalnlng
ionic elec‘&ggéf)g?l{ablqug}in 19p'iHeQHzﬁ1|1 h{n f(ﬂq{?{gtﬂo\( erSHE bur?r% "%é{tazluﬁﬁsdtr@
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same or Atftmnmﬁomwm yn,aut—iﬁllel &iimctgrmﬁbemls attdabb‘eor@tlmfddlﬁt\/ﬁ&)WbeaS
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are dlspeleéd iﬁ‘lhtﬂ ameesemef.lmmweﬁm cmmpnkdwvaﬁi end meudlélp,osaaleamiwolvents
|t| e su subst. Lally
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present invention can be supphed as a one-component composmon In a particular




[0074] It should be appreciated that there are various
nmet hods by which the conponent (c), when enpl oyed, can
wheoopneaspor ated i nto the el ectrodepositabl e CREL/USZH08/086109
conposition in the form3of an el ectrodeposition bath,
The conponent (c) can be incorporated "neat", that is,
t he conponent (c) or an aqueous sol ution thereof can
embodlm@ﬁ AAHE Ghredédt B6¥dnylot, ahé Rzchddpevitalde cohtbgt congepidsn oo he

nposi ti on conponent s .or if applicable,
supplied f’tsé‘ SP‘PP&‘%F‘B’&B@@H %ﬁﬁ’émﬁ Sl(‘\‘ﬂzﬂ?ﬂ?m coé}l)é?@ b deposi ti on
[0074] OMESHhddPbe AphRiAaL kel idere the VaEBRORRMHoI{ G oaiehbide
dm xed with or dispersed in the cleglact 55|n f

componergn()g) ovhenpemplesdy FHLAS Tpqornerateds dte, the ﬁqﬁ)élﬁaé)ﬁet goa&p%r

compositi®¥ ML Eorf ah blefrdaepdditd bh@sS The &fmﬂdﬂ@lt%)rchﬂﬂ@e ﬁlg@ﬁ(h)ited
prior to dispersing conponents (1) and, if enp

"neat", thytgly, thy ¢pmieacra 4Ulobas agsarLTHUeD therof can W@Mbﬂﬁﬂh fotbg)
dispersed ge?&ng@epegmﬁ( €Sk Msltidn YonfoSReY 81§ hnb N2}, e iPiagTRAble PRASHhE,

any of the i1ndividual pignent paste conponents for
dispersed eppgnepinponenthelegsiogenspition cpmpositiogi pAlsrnasively othgicepapnsnh )
can be adﬁﬁ{m%ﬁp&%lsﬁlﬁ@s daSﬂdche( dlar 193111; Pe%d %}lﬁﬁ? %?thmﬁqdn‘dﬁﬁal Eleﬁﬁleélﬂ
one % can ded on-1Tine directly to the
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componel\g?e,g&'g%%%%%llegﬁ 81grrg30t 419 gggs\%anorqg flﬁgérg%go%%ﬁlnt ) r%nchg))/
in the agG&@nt aadivan. C Galalg chengpnghwent). cduslef alded @atlms clinagjly to the
sol ve t i ncl ude hydrocarbons, al cohols, esters,
de““”b@¥ﬁ@P Wnd ket ones. Usual coal escing sol vents incl ude
[0075! cate |el%ct1¢lﬁb()€ﬁlalﬂe aming edroteeia .theSpan of hmelml:lqmsxiumg bath
solvents_ingclude iso, ano 2-.et Xano

and typicf R FRO - RPN g el b Toteissd S e BiGR She
muﬂ“muﬁ{Mﬁﬁid&ﬁﬂd@h%ﬁ@ﬁbﬁﬁherS such as nDnoethyI nDnobutyI

nohexyl ethers_ of ethylene The anount of

[007(6 oaIAe‘?s alopRnaBPRFdn Desides gupeh aff )F%%l‘%é@?fh% ot GOBafd
coalescin §ol§@1’i C@mful%ﬁem%owéﬁg mcﬁfd@ﬁl?c[r@@l%nﬁ rQd¥halb Cﬁdklsoetﬁés

o about percent by ht based on t0t3$ |q§ ?
and ketonchie Hﬂ@b@@ﬁé@%&ﬁ@hﬂeﬂtf Gusrt el GAIYPY Find dfcfapes. “Specific

coalescing URSHRM T alnkdiad I 8&ppdpafbidMaRtanoli f ﬂ&ﬁilﬁ&@nola RicPABBhe,
onposi ti on and/ or various additives such

as
2-methoxgpanfaaencanthslenavand pregylarsesltyeol snd ehical sHaers ugh gsemonoethyl,
monobut)}l r&ﬁ!i gtgﬁgl%elx?lhétﬁ@s o étﬁﬂ on%Pco 1.Thee RIHRNYr c@ﬁ%ﬁ%‘ dolveft is

e conven type COITprI Si % I’rent S,
generallyfbo‘tweelx almplt 8,01 iand A5 pxiceig 9pd shentedupreieribbnisare 2 %’érokf)éri()

| [
about 5 pea1ge%g gjr xg%gb%kéﬂl”&n%tgmgﬁg r?;f f;ﬂe \Aglllz{aﬁiﬁlgcmlrﬁu ate, as we

artin nown Iin the art. The
[OO7’HI eoﬂtlthodgpq)mmﬂl@nsubaamal]}s uadel pf imgregseift ilalbd § ridemett

composmBP §H@e lt Vaélé)h% %éclltlvee?%?%l ast %llfn .‘Qrgs, Rvegtq%ntgﬁrlﬁs L)p %ﬁ&st cgﬁ“ be
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dioxide, taloOsatiufd, QFatt, Qs biell .as Tbier- m’iﬂaﬂfng@@mdntsml lﬂBWt’lllllDﬂEdu taldte e

electrodeposition bath usually is essentially free of chrome- and/or lead-containing pigments.
[0078]  The pigment content of the dispersion usually is expressed as a pigment-to-

resin ratio. In the practice of the invention, when pigment is employed, the pigment-to-resin



are usually in the dispersion in anpbunts ranging from
0.01 to 10 percent by wei ght based on weight of resin

wa 0001464 0079] The above el ectrodepositabl e CRPEE/USZP08/086109

conposi tions and net hodst-of application for such
conpositions are described in detail in U S Patent
Nos. 7,000, 313 and 6, 713,587, the disclosures of which

ratio is uﬁ{zgl.ﬁ %ﬁfﬁh}{e laﬂﬁ@Bpﬁfoﬁi €6 By 1.1 efrgs eeLadditBRS Rlntidyd @bove

e” previously descri bed el 'ect rodeposi t abl e coatlng

are usuallydmdsslisetsivs ie amowes wneisg fiepHbleloi [@dierogntdypysighy bpsgd on
ngh“ﬁqé@9§§g areas of an el ectroconductive substrate (or

strate that has been rendered el ectroconductive as

[007Hy rigeabdvicztecirodepositible cogsivk iceipassionagns meghods of application

r.odepnosi. | [
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the disclosiveusfartdcheot hagbydntorporgiedby teferdyet.ween about 50 and
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be electraptjnratieallf apdlicd ab@apbseﬁ aﬁeai; of abxdastro&ndudtive alrlqg@atte Q)r gelrstrate

ot s BRSERRAGED Sl Bioe Pt B PR P8P r TAE el lsee for
ectlodebd%&id)haﬁdyﬂ@ vaoaf oxlreah bé, |fdnmxannplal ds lexposedt &uslf E)Cﬁeiugilfas

ubstr at e. r t he oatln s b I.i,ed b
B M A e e L
density isGi@0allyebctAh B Y. SCzUlli]%de atd @blﬂ\ﬁaztrﬁﬁirds@ﬁpﬁjuaﬁelfbﬁqabout 0.5

ranging from90 to 300 C for iod of 1.to
to  abouy; %u@égaffllafﬂ?sor% aSIBHf &Fﬂﬁ?etﬂ?eﬁr@étqﬂﬂd@ é%afi?cheﬁs V%L}“ng

e1ecnode§dsiuoﬁm@§§1%gsme ff@@@ﬁm%f tuln @nsﬁldbﬁé E@f@maDdtrh m)g amwpn@d
he | ayer of coatlnq hin and spread to

surfaces Sghnerstan A B9 cBRnEHgs e?ﬁn@p@&g‘ewz%empmﬁl]mwecan be

cured, Fgﬂ &Ial%ﬁfer it %arpg@{hbl%ilér%uﬁzﬁ Rt bl@@atécpteﬁk&at@?%@ @eﬁfgglfg%rﬁ ag'es
core wth he openi ng to forma conformnmal

300°C foc@acmq‘ﬂg)ftl He f@awnutesdo fpsach geatosnd dideoticairiterfyer alk pasedr
surfaces &Otgé kgL Fﬂlﬁn% 9?1§1gf Il MRF o QAkhS thalP@h BA Fpread to cover

stanti al ormthi‘ckness ich conforns to a
cmnms3@a@t$%@ﬁb3@mp@@ﬁéﬁhy The dielectric coating film 28

[OOSIJh' C]ﬁ%%%e%eoﬂ?oycogﬁn%}g’ [()38 td ggxﬁpézl%tfé&s Tk G Q&%’wﬁhm the

no nor out 25 'mcrons, and typically
opening tn donroa eoxtfduaml edabung th2@omyi As ored hegid, \)\Eqﬂf(flma% il o kpating

refers to & fllqlegll go%gn% 81185%’1% ﬁ&ﬂn‘?gﬁly ﬁlltuf&l% Et?es%mi chC& AR an{nF to &

ectric at'i ow fi ness
substrate i@bgmpﬁ@i | i dsalezc&lcwoatmg f[ ﬁh%Z]nclTl‘mes whyelet rmdexpdsantaédlt 50

ielectric ot atl ave a ele trlc
microns, ﬁléua#%rqé) {nﬂl,c;l:n 2n 68&1;;%%1{01?%3 cfj lt gt%r\tﬁ:lin[ Ql%) g &0
microns. Ol RRven Gilihigkddeka s @dmalﬂe 3or39 vamlsy.lapf |16)€lsdil’(8 nBorecxpingale, a

ut 3..00, an t han.about 2. 80.
dwkm“wﬂPgwghﬁﬂggﬁﬁW%gm?%F E%?g%P QWEW§0”ma dielectric
[008i]05Sll‘}ilfeaéIellcﬁbdd@f)Sﬁ{eﬂiﬁel&dﬁwc@tltm@fdhtaha\te(h asletiiic GofiRant of no
usual ly | ess than t o_about and
more they §88, SoRaHME} n%laalgltﬁ%noa%gﬁﬁﬁo g fr i gty
no more MG £BuP3 bOVAA ©bRE&Y he nROBaabocaN@ 1w, ity cded film
di el ectric coating having |ower film 85%6% ﬁﬁ
typically ghrehase ¢ Aickciigess FRIOT b o8 HghOTEIRRIR FoN palpdess dian
or equal ﬂo%ﬁ&ﬂt%tlg,r and A8 be less than or equal to about 0.01. Also, a material having a
low dielectric constant can allow for a dielectric coating having lower film.
[0083] A dielectric material is a non-conducting substance or insulator. The

"dielectric constant” is an index or measure of the ability of a dielectric material fo store an



"dielectric constant” is an index or neasure of the
ability of a dielectric material to store anelectric

W@ b@pgei460The di el ectric constant is directly PCT/US2008/086109
proportional to the capiEcitance of a material, which
means that the capacitance is reduced if the
dielectric constant of a material is reduced. A low

electric Ahgh.ClHel FicltBEiSchhank S5 dR8dtkestopliodal @b el ePuanede of a
hi gh speed digital application where the ca(%C|tances

material, ghich gisans tattdes caprpitarsats 'ﬁegceérféhf'c@lf«'lt:%%wonﬁ%mt @ malerial is

reduced. ' ?‘l AR Bl EARC thl@aNGs ‘afesn‘élirﬁw dg‘h ﬁ%@.fen@xq{f?{l Bpechl @@L
ut er oper ations are limte coup

apphcatlm:law ¥ il @@a@@mmeﬁ wibptealfst anﬁa@%ﬂ%rﬂae |°H¥1%"g i tliasg reliable
0 I |
sosioni§ LU BT b, AP ESFRTEL | ShpBice AP i
capaCItangapawptmmltMSt M@l intomentedr dtpuity e npwti-dgyer a%S@nglses since
computmg Qg{eﬁ%séﬁgefc rﬂ%éét]:d /'\fr&gtrs 19pel2{héeglat;y' {Bﬁ & ac‘itgrﬁ: da'n@ lt}?ecf)(H/eQ
oat ng, tur processi ng can’i ncl ude the
required Wioperatetid inatiseth of one or both of the insulating
aye d the [ . an o clri :
[008& éer 8gpréllcat10n of{ tﬁe gﬁ I I‘l)((} éﬁ%trn ) ﬁﬂ%lgl %B&ee%lﬁlﬁgg gaglgﬂ&ig%é){he
cimmtlzaﬁoﬂ bﬁdna/vbt hoth «fothel unsmlawleg ﬂates[ iand thesfthat'am cloppelestrical
duct 'Sucﬁlracondum Yl la N nq be. 2 & f ci watilc’fxycondu tiv
conductoy fig é?g%n$r3ﬂf?ﬁgx‘3f%'P3f8? B Uhe ef'ect’rode et
material, @lioﬁh@@b;fplec smheovhdictivd D863 wdu@ beZelesriallp hranlatedé‘wrroﬂlea
uitiz substrat e. FIG.1 8 is a cross-sectiona
core laye‘vl?y E)l?‘:t‘to ’é°°§‘lf’é15‘{]‘?l%&“é° B#**#M'c 7, taken along line 8-8.
[0085]n tmg eXaapla ww bl @RircuitiadbuBstrat. CFIGC8iik a3foss-sectional
| udi ng conduct or 3

t 38, 4
view of (ho HBEEAT {6 ' SR FIETS IOaTugt BF SSHIRF Dl LIhg aid 8.2

circuit 3PREMIANG adHudisr kRshsat@dsd, r@mﬁchez Gorr@mledy®@r taysubheate,
el ect rodeposij ted nat eri al 086] Ci rCU|t|%%¥|on can

Conductop a8 dils [theeepepisi pgd ww%a%’éﬁw B é%re Tyt O3 B rfelsodegosiied
material, CONductive layer can be applied to the |ayer of
dielectric material and a |ayer of resist can be
[008@ ppl Giwsitizafionheanc by dapliady esitgjeewn Todpiauere Hokicstmple, a
oonductiv@%l%ﬂegl ged%’ el 19028 o PHiefelfic %%sztdd\éQa)Le@ﬁ?fes@tr cean be

eave the circuit conductors. 'Next,
applied tor é@lcgndwctssveslayqrp Jédn gkfresisxppaticmgd ek pastipasafithe COHdUCHVﬁ

layer are ?e%quc? E(? fegve tE:}Q gﬁ(,?l.;ll &g ctt(%rg NRexcC BRAUG ‘?J §11 ed P Eﬁﬁ)tsﬁg

em cal ,” mechani ca aser
the circuieddindddtarg or usi ng maski ng technologles to prevent

[008‘ﬁ nﬁﬁl({aguon pcloP&U ollso Qlf &}nlt,]a%% chl‘i: %g r@fé@ 3 ¢ {mlgélhx%ﬁé@fwﬁl@al or

eléctric
laser ablapﬁngﬁ@fgrdelgBedhhelbgnei ® mmosenﬁeg:appdm@oofat sdhested areas

ectrlcall core, .and a e
orotversfsitro i ostar RO Ghe R B e B AR PR e Gl
sections dfﬂﬁwﬁéldugcraﬂly aogiuctint @ed, and b]ﬁﬂ}ahg h Zgod oihnﬂﬁl tatpoltiwas bf tne

0 e dielectric coating |layers can al so, be use
dilecro gt niPde e Serere. Slgebanet o] H Rec TR oo Be
dleiecmcqfoaﬁd@el f&@ba@mwd Be G@Atth Fent ayidcSs arldAd8&]ctdvietdibdeng aut then
erfornmed by applying a | ayer of netal to

ﬂ”ﬁwe0%¥?d§@ﬁF%E%§HEEWFémnng for the formation of netallized
[0088]1 aviddiiiah (heasuRShdiRtBed by Capplytddl QUGfer of metal to all

surfaces, allowing for the formation of metallized vias through the substrate (i.c., through

vias) and/or to (but not through) the core (i.e., blind vias). The thickness of the metal layer is

typically about 5 to 50 microns.



vias) and/or to (but not through) the core (i.e.,
blind vias). The thickness of the netal |ayer is

W@ ypooed4bey about 5 to 50 microns.[0089] To enhe@yES1008086109

adhesi on of the netal Hl&yer to the dielectric coating
prior to the netallization step, all surfaces can be
treated with an ion beam electron beam corona

[oosqjl S qhangacdthe REIRSIA oDOBRRLA MBAL (o tﬁeqilélasmobungtmen to the
plication of an adhesion_pronpter |ayer to

metalhza%‘ﬁlr fep el surhgesatifiels bR Bifth a8y iop e Elﬁﬁmr‘i‘ak’/eé‘ma corona

dlschargetoh bﬁ&ﬂe@@cﬁnﬂ@dﬁ%mﬂ 9o tJWQ’H‘b? @rleta%}oﬁ&ggn MNBSHRRR, é:n @dler layer
ically is a netal or netal oxjde selected from

ty
to all surfgegso rﬁhg wilhesion RHanpier lpves ) have @ngcknes%@gglagnfroplr%to 5000
Angstwm@l eh‘ﬂ't ly $OPRER) 019194‘[&1’0)(@5 @Q%tmlﬁﬂ@m%inﬂﬁn tﬁd?ﬁin@lﬂldk‘éls
|desthereof [ 0090] After netal |'izati on,
cobalt, cq@hm osmin@lummen | ey, BoldmBuEsPbANG ZFRotnsk adqys tan cﬂ*ldes
thereof. ' €Si st) conposition can be applied to the netal |ayer.
Optionally, prior to the application of the
[009(ﬂhotAfsaemstachvte0ﬂ, aplerosendidvertmieafarmedfion @tpbﬂtp@slét (eBissibe
eane r e. d I &k 4
compos1t10{1 % ﬁﬂogg g%ﬁ%&f@?’e‘ lonlll ye %}I'lﬁ toV\ﬂﬁ @%ﬁ@t {I)*Vt ew
photosendﬂ&geéaiyet; dire ibetallizplosibitiatecap be nlagwdlav@ p@hcﬁt@h egs itedtgbwith

an acid e{cﬁ%rglzﬂ é%rgoevgf (|)1x %%euterrr]xgtlaﬁ I ¥F Bﬁac%f(?srgbstltﬁlﬁ%g% nlsz% ﬁgsa Clgorﬁltlk\)fcé or
negative @ﬂpisérﬁﬁvbj&y&ﬂﬁhﬁ@hdﬂ@ﬂénkﬁ@ﬂﬂyeﬁ o/pidali Bassikhickiess ofraboe to

photollt ogr aphi c ocessin Additive o
sbout 500 Ao PO BRI Bt Haue iy B 4, il dn e
photol 1thdg%h@@ﬁd)de§sﬁhg&iﬂr cAtditivpat Elﬂmraaw[e(iﬂ&ﬂ:am@undﬂabib enay be used to
posi ti ve- actlng photosensitive resins include any of

Cleatethetdﬁﬁ%eé CRHBWMIMES practiti oners skilled in the art.

[oo9 X anpltgse bosedvedetist pididsensnerzydind welald aads PedeykiLive.to
uch resins have a hi ghwge ree of ﬁ)ﬁ ot osenS| @I Vity, ]!ln
practitiong el el e At hEaBleY HBlie FROIORALILHUB 9BPerss Sye
resins ha\%OMi%ﬁ b4 00 of Qﬂfﬂ%sbl%lt a iRk tELn e ﬁKé/}esﬁlbkﬁCﬁHoﬁﬁﬁisnwe
pol ymer, typically ag | ed by spraying. Ntr
layer is afoam@@alwacronﬁ)éwﬁ@r@m p-bengys Bingiipnebpplener yots? i ed by

spraying. %9596%‘2?%1&0‘&8&1 bayﬁéls%MIQ sﬁf?atﬁ’ee an el ectrodepositable
sition conprising a dinitrobenzyl functional

{0090l )Ilhlp enttesmsensitivd layereprax glsanfienan ptoyrhdaposifablgggymposition
t yehePr
compusmgk:agﬁ#ﬂi%{ S tﬂﬁ tgdengg%r%ggélﬂ I@rg%]% and hﬁ]ﬁ; 39 %mlrl“flﬁggll e’ may be
[00931ppINeg@t1V@yicmcg bhotoresigsplindadei bqwct &t Ieiny-§ éypecmmswons
Liquid conﬁ)g{ 10n% agéheﬁlbgq Elgg ?‘Eét 0&1‘% hn {u%f a{r@m plléaltlgﬁ*!'og
Or 8si y e ectrodeposition, nore
elecuodepmerber alhlaigeracbazt |lannde}e>Itceeslsta)depwlltd om. eleclrodeposmon more
ptas LEGHCHERAATRLE SHIRSRRALONG SRIPRUSE Ml P
polymen(ﬂtﬂﬁitell’ﬁiywhxeh 8&1}' ée teattbnfar d}mnpmlcyaﬁ‘l' enshe phdcied fgnhpripsiers,
cryli g Cr éypoI g{{%om des. [0094] After the
Oly“mhﬁfﬁé’ta&i@’ A P RA qu% is applied, a photo-nmask having a
[0094; esiAtRe tpAbhabRnwye b@elp lsag@tichve rpht)tbenq@kl dizoime ns desineé
er_and the I%yere strate. ex

pater g e plGhVe DTGP SEDALRY BELDATE ARG Bed © o
sufficient QI 6€a sdifablSREnRGR@AbN dobRel IMses Ubiking HRNErm "sufficient

level of actinic radiation" refers to that level of radiation which polymerizes the monomers in

the radiation-exposed areas in the case of negative-acting resists, or which depolymerizes the



| evel of actinic radiation" refers to that |evel of
radi ati on which polynerizes the nmononmers in the

WO 209a9i46n- exposed areas in the case of negat i REFHS10081¢86109

resists, or which depoﬂynerlzes t hepol yner or renders

t he polyner nore soluble in the case of

positive-acting resists. This results in a solubility
polymer 6l fehduie fici @ilynie titee soluble in ahh aztse @fi pempﬁs&wn@ nadists. This

i A LSS S 161 BB TEDb T
[0093 ay emhe @h&tﬂbﬁdsk alg Hiavﬁbmeaﬂeu sxpa)gme on ientdiatal source and

| opi tions to re e so | ubl ortiaons
the layerssh SPHB G AOCGOER SR FEYeRJRT Sy IPP B oty e
soluble paWi8RAS oothe tpRBtosHNEIETE YViyBY af®uddoviayeticted Hies e tiad undeﬂymil
is uncovered during this s t hen be etc

t
metal lnygyg TG AR AT At B ' AR B OiEP L TEHBoRRS GPcg GRRE et

etchants fﬁﬁtc%ﬁvép{hki Bhé&al B tither GOPI GXRS - colpRx&O| TR & 1M RIeHess
be renoved by water spraying. [0096] The

may be leﬁwmcb@(ewﬁﬁltﬁpwmlgayer protects any netal under it
[009(ﬁur IR p&ﬂ@seﬁglﬁw RAferSdi&lets Theme@nRide} Hgiuﬂh‘@ﬁfés&fﬂhﬁigt :itébe

I'sS 1ihpervious to the etchants, nmay t
The wm@sng @ﬂm@@smye éayehemielaus STPAERINE Protielsatst Slaiértb?ﬂ H%
I h
removed %%Cd E}%ﬂ ilal §ﬂ¥ %ﬂgbp@%g g)?cgf c%)é 3 %:ngux{?éetfcllﬂp rcéxgg?t‘gdti ﬁnt % ;
metallized Yias fmm@ximtdewabtdeqrhq‘f@n t he subst rate, other circuit
0 b n u
0097 N gt S B BFUGE chlf I T TG AR
componemmn‘p@merattschedtm one budaelmwsaqnemmes brufortin-a eiyeeit agiemblii t
naon 3R P USRS, g LT SRR SRR ERRAREY
any of thehir@&}ses idaiceib@bsigrve) mya&les ,ScdlfﬁbtgﬁponsmaKBJOhIaS csamtcommc@s
or m)therb ards nd active or Sive ¢ nt
chips). inSpEOIaRS A AU ERCHELT QCrI RO et ToRare o Bassive
componerél N €simpasants hhﬁﬁ de erttadied tusing chnvaguiaes) athesged) andicegnaunt
flip Chl pte hnL}‘guez3 %098] I n anot her exanpl e, one
teChmqueérW”rﬁ?rO@ iag aeipichig|ePpiditct ors can be forned on the

[009812l 18 afdthdr RRABPENIRDr nRUE Blecteitd uhiducrinou| td foened on the

el ectrically insulated fromth
walls of thy erepingd 8 plisiopdipicss WPe OF elecrigiliyips ated[af%/m@éﬂe Cﬁliecqueg by s

the electr@]epgsﬁgu YikRWri@fnaRRQt her circuitized substrate 50. FIG
101 s a crosssectional view of the substrate of FIG

[009%, Fiethise By Vierrmd apgbarciropifizdhubusaiinm) &'16f 1Fiagscoy-

sectional 91@@ o%Qhe s%bé%faf (H"PIIGSQ thl&ﬁla%g M8 010UEL Bk RBRHIE ONBIGRA9
and formed on the substrate.

and 10, aoowdmcitzon@uc%g acmluasl sactionsoi 5P.ote dO0aaf d2eintionmsd oyl |
6 I f
subsuate.l éa!c))/rglﬁ.lctggejtéﬁagg g g%t}fogglgg%d:‘a}d #g%‘ 2\%}1 a6ﬁ Qe 81%8 ]§nd are,
insulated firdmitlse caneplla:am by Iti@ﬁk@fw@mg‘tlhé mambls?tgr ate 70 i ncl udi ng an
pe 2

oS 09,5F PRI LU SRS gyt
through theasobstrasd. oﬁlg;} l12rig al;ﬁ)a&ﬁqcumhaé veubstt thasebs@e jof fﬂ@d@s tagan
along lmei L@Q{ hbef su %’nag félgtulflegseﬁnﬁeseﬁ Eyﬁ@&guét{v{a% 1F??::idaﬁ1§§%efs?r§g?
second lagérs asfc:lebfrioalty @xmamang eidhajrar mateual 74 and 76 on opposite major

surfaces 78 and 80 of the core. The core can have a thickness as low as about 5 um.



surfaces 78 and 80 of the core. The core can have a
t hi ckness as | ow as about 5 mm [0101] The openi ng 82

W@ 2094021460 eat ed usi ng any known techni que, as BEBUS1008086109
above. The openi ng may-tBave a circul ar cross-sectiona
shape with a dianmeter of for exanple, about 25 nmm or
anot her cross-sectional shape. The openi ng exposes an

[o10gd9eriBdohin ?h@ ERNBRICLchi¥€ 18RE Gany [10QZ] tech@igiie, nzismleié&med
otentlal ocki ng of the vias, the core

above. E@%@g@v@w wiay Hhagh aa‘éicﬂlaétclﬂﬁs prchienal sbarg pypith éa%/ iﬂBﬁe off {He

¢ CEif! LE@oRALh ¥elass Jf
crampis SR5R35 IFRPRIARYoRSCH AT Bhe b il Lot agt vk
the condweta ¢omg, the via could be opened with a pressurlzed

[010@? L eflf]o mpa[ug%a %%ﬂell%al ﬁ)ﬁ)cﬂﬁg opgle Q/[as ! @8 €lre % g %e?sfe& &ith an

por
acid etch§dionfo aplpbced:lon ef ils eteetmicpdsxtbd) ccaﬂeatieﬂeatmee@é@mahmh’,n@%a

via is blgﬁ%@ S\%lgl gla]l ‘taeéifgi %188%)051 %111[1% ?\:%ﬂl p&{l c?%%%lp%dt\pl‘?n a
pwssunzétb@ﬁ&tﬁpla?@ﬁdl, tolhﬁklngoﬁlnseaeﬂclﬁngamamkmg or exanpl e, an

/cud x/1- .
o101 s cBiehte, At ol e R0 SLane haRts Rufiedlq pRGLE
recess hadi@p @NEpMP ONTHORIrHi@r canlte 161ﬁbvﬁilhymtdh$1gfﬂlesip0®e‘d ﬁlge af]the
dj usLed equi librium e anpunt of et ch

core. o ﬁFo?ﬁ?P‘i}lPlﬂﬁli‘S‘F pgng e épdedhi Qﬁ P CRApRS. An

HCI /c:uC$x!t{11)§i2 mak @wRas %esl, 1)k ayghott iRuS DF UTTheBxacil mﬂﬁposmoﬁ lb&each
su strateﬁpasses throu%h the etch solution, diusted
componegly Ayilh| Wb rflcBEEIGy &) oV CThes dhea oftivn & Tepl i n@f Ay adjustc

equlllbruﬁﬁj”?ﬂ%:I £ndd¥t SRaRGizNEs bhe sEhaed Riprdfdaimany ﬂiéQ;beed at which
f erent etchants can be used for different S#H trate

the substeaé? dasseptthiopgh &e yobtion] ‘Hyws| b groetEe SpE HEP ¢ &ge
solution, ?(%1 ek 19 Bh & chiveh@CES %%Guz?f Aol 'eﬁzhﬁg ‘?setuﬁlblé( E}quﬁélﬁg %h@'s{)eea6

openlng hen a er of dielectric materi a
of the Corofavptb@n?fmlﬁé@ IS Qanéveeergl iofiflereet selosrate geieAptaifp: of t he

[010@[r eVFo(rﬂUv%lr% tf{jee&a{lflgb% e[a?,ﬁ GES Este ANAcdTBIG! diRhRe DI D e

he rati o of i ckness of the core to the
wall 86 oémropdmsg afil aDpyer of disksotric znatel{abqaw]e fpned ondhg elgg opthan

core using b &Nfg{g [%h\%of? 5@&%&%@8 A es'é%::sjégd rga?er 8 % &qeoe%ama]%%é pial

strate’o taken al ong Il ne
of the thididesk4f thEReredo éieemhrdnswnc@m isrpo®&. can be applied to the

[010%12( pﬂﬁ@d HIFI z)ca'l:ills\fllen g&bst?aqg g(g SI—'{;IF Phis d’l clp(%? %éé'hhl?a(f \?Viael%loof

rc a er can
the subst@& GFIGHE, cihem alﬁgg Eﬁe MQDMmTherﬂlﬂbc(Euc dma.tmg' 88 eaHicenpelied to

R L R PR
aligned u@tﬁl@ﬁ‘fﬁ&ﬁe% b[&h@g)ehﬁ@ hp kigsesin FI @ I4arTotaohithwosefonsade bbthe

exa t.he openi ng caul d be
sutuce o Filsivs TEGELHA™ s (sPoE LSPGO B § Bl
using tecﬁﬁ@%@ dintisi fd)gih@se mhaﬁma@ta gl openiff. hEdr cRmhgle thd opeaimg\catild
t echni

In other ex nples urface of t
be drillecky Pkl of thy Spag el el é@ﬁﬂﬁ? bHing BRjgaRY et&b%%]ée‘
material i’@fi&va 88ehnRfuel tin GARr @f{é@ﬁfﬂé’a‘d €hel kfAcd HEhO RIRIMAE, laf& 1B ]be
5is aplan viewof a circuitized substrate.

1
recessed Wlth}es}:’ﬁst ‘ioéheaW& s gt i gy hrofrugde 1P ik oBFDBhe substrate of
[010@' GFIé}515 adeﬁ% AbONG alchBgiAA-shBstrale HIBE1EXANDE-s@Fional

view of the subs‘ﬂate of FIG. 15, taken along line 16-16. In the example of FIGs. 15 and 16,

a circuit 100 including conductor sections 102, 104, 106 and 108 is formed on the substrate.



a circuit 100 including conductor sections 102, 104,
106 and 108 is forned on the substrate, Conductor 104
WO p00b®IhE opening and is insulated fromthe cRPCBHUB2Y$086109

by the el ectrodepositedldmaterial 88. [0107] In another

exanpl e, one or nore electrical conductors can be

formed on the walls of the opening, as shown in FIGs,
Conducta? 184 @in;@he o?HﬁHg GRNAUSH AL MRt bR 1B)RBY Micaddipdeposited

i nsul ated fromthe core layer by the el ectrodeposited
material §f.e| ectric material. [0108] FIG 17 is a plan view of

[010% 'mllnta'noﬂhéy&%mﬁlébgtﬁer ﬁtlﬁorg:%fbctn':ﬁlcéona&td@ c#h be formed on the
crosssectional view of the substrate of FIG 17, taken

lls of glecgning.rie shewn & Fiflied obdOr ueh rendpeerssvauld b elggigically
msulated%%gqotﬂﬁ oy [}4? t}f@el &{03 0;1?6% d?en&tril(;%ﬂatel%nd first, second

rs o insulating material 126, 128 and
[0108]30. F1fn lapempﬁvg wieP of o kit swbstre 120G al b isus 1o
sectional t\rﬂ% &f%ﬁehsﬂbﬂlté% of (il’?é Clr7' @Egl Zﬁl&\}}%\{ﬁl i§28t ?hec‘% %‘t@a@&hﬁud&%ﬂ
0r'es ‘are recessed ftom e openi ng.
and seconti ed>reloctrwea:om@dt22 ngd 138 wdrfirke ssehdand thillylayers of lnSUIaﬂng

material §I6° T3¢ SEPRS AP Shehe 13 <fonb O R st BORNAREs

core as | Ius
describedsdave dn Mﬁ)exa’ﬂﬁpﬂes betkaompé arcirtdesssd framaswalhle34u>§ @lewfpemng A
dielectric%ﬁ%t}r{;ﬂlég ggflo'éﬂes&?fﬁlv&g‘/e %Cgm?éé/’(?slg eCtogg OP tﬂee ?(H (e)sf 128'%5/ aBSlEA%E
voltage t@sliladRndord £ itlixerarpenivolthge E@h&eomm g“hsleemmrle dmptmestthmse

f the dielectr] oat| the .o
of i §HE B ST BRSO e o AP G O AT ST e
on the edkc?&iitj '\ﬁ,@ﬂlt'to ab ob&lﬁnga FbRb[IbWﬁhtg eLeBtr@ﬁp@slitﬁfntcﬁ&{ﬂl’ﬂfﬂé@mddaeu@fmS
0 e cor e unetc uc a
opening %ﬂ”i‘ngFeE?aW(f o t8 Garirtis of s Al D IEB P of g

opening, | ' §1 aﬁnoﬁieﬁ@xa‘{ﬂpﬁw t1f cdes bf hlichicg @thyBehgelcBdde sdchOthathéy 2120
crosssectional view of the substrate of FIG 19,

ahgned“ﬂté%@n\v%l fiibe PHCRiBE20-20. FIGs. 19 and 20, a circuit 150
[0109]”“?1@' NG 1€ QMUICTION FGCLiHRMBcd Abstrak®420, 170G 200 1515 8roks

formed on the substrate. Conductor 154 is positioned

sectional ivigwt ¢fdheoplbsirargeldid. |hékeasles inoth-21hef 165 & apd 20) agiepit
150 mchg&{eng{ Iagncﬁht%PtSE& ﬁ‘pqg%t ech. nﬁ%e&idallSSl%&meé@ SOMAUGHIFate.

i on es el’ectfical contact wth the core 124
Conductcgt] Sédgy eositemwd Théhespeniog ané isplaei Gpm 15 eord 128 lagpioks the

electiodeé(%,ﬂsd Iﬂllgl@n?ulgﬁt rﬂ{? %oﬁ:a%@to &eﬁfj%mgli s%&e@trféﬁr%ﬁta@'\gﬂﬂ Ex%

hé corés can ectlve coat e
core 124 dt @lgedﬁ(i i Thecoatturenf 1HGe rié tapd 20 B@mﬁbﬁt dheawbstiatealan include

v PO BT 34RO Bl B0y W D

thereby aﬂo&mgﬁ&cﬁﬁala:bmaﬂrbe%esecbn(hmtai inthews aod thetedggs of the cores

hich h zhrates n accordance with aspects of the
whie %ﬁﬂf ??ﬁﬂae 'n FIG 2 1 acircuit 170 incl uding
[011€jonduGE.0X1 &RICI) aBSrokd-2ectidodd vard of Ofher sulfsoataeth anotiaee

, sub trate . sect ] 174 .i s i tioned
with sspeE T s eBion 118 Lt e metiid o s dapats
and 176 id ?czmbeay@me Ribstrixe, ebﬁmbfoemﬁ@srm@l posicacd albngl@8 wallbéthe
conduct or _section 174

ctrical, contac 't&
opering FHanEIAE Fom it Coage 156" N GrLa R DY JF b e
conductofl 88t dr e ekl Be | EANA &Rt ﬁﬁ@lhb ons 1182, cdg8foand 186 is
[0111] In FIG. 22 a circuit 180 including conductor sections 182, 184 and 186 is
formed on the substrate. Conductor section 184 is positioned along the wall of the opening

and insulated from the core 122 layer by the electrodeposited material 138. The conductor



formed on the substrate. Conductor section 184 is
positioned along the wall of the opening and insul ated
WO e@ni9tae0 core 122 | ayer by the el ectrodeposi t BOI/US2008/086109
mat eri al 138. The condugg.orsection 184 makes
el ectrical contact with the conductive |ayer 188 at
edge 190. FIG 22 is simlar to the structure of FIG
section 1%&% mapéﬁtelé Hﬁaﬁ&%ﬁ\@gwﬁl?%%ha ﬁv&%§§ R3St W9Uemﬁ@czeﬂls
duct ve ayer the top insulatin Iag
similar tchEh@ st)e@merOéer)GebB, brothe 2peori] @ndpgtivescoze pasalipes Fenic
x Eh&Geq24 is a
comhww% Sgggcﬁégﬁg1nh§$ﬂm%#§?ﬁ%§§ §trafe of FIG 23, taken
011zu]| origG{ Rhas 24laddview rmftah@h‘extanmﬂtleedoﬂbmﬂ@ FIG324 i 2wWss-a
it 2 L-uding Lo, t le $9%6s, 296
sectional éﬁ’?a’ 0%(51%? ik E%fan%F 2@ Iiag &% rgtégg Zﬁ‘ﬂgﬁ’g‘k r- Secton
and 24, Qﬁéuit@@@@ﬁﬂddﬂ@t@ddlﬂ:lt@mgcttohs 2&2 264, 696 an@0d pﬂef@'rrngd eththe

s, BE B BSE5 HETDBE dM SicD0 emmg s

ﬁonnhe&xaﬂ@hﬁnwhmaaﬁb&hﬁ@&ﬁn@ﬂ@@ﬁﬁ8ng can be renoved in one
nor e &redete m_ne Focat ons to.expose one or nore
18 or

[011§]eCtIlnd‘W§ & SRR eea}bee Clfif gogling canﬁgelegilogid 1 pne or m

predeternGi@@f 1dagkidhaRo R_pssenanéest Ryreascvtiing aifythofedgeth dd:s:.;mé orThe
exanpl e by abl ation techniq ues §g%$ blatl

dielectrict GoRip%| Py hesreﬁ@w%rbm "&g‘i’tﬁgo alnf Bt %%}“Pg? fhey ablation

techmqué&onﬁ'&ﬂtdb%@h t}R&NNI 8 YeFarnded rusB ATREE, orMBCHBAT Emlventional
ling and chem cal or plasma etchuU% 1;echn|g]&jl
techmque[sofpmjamp}ﬁ axdenet] ddlineand Chavacd] AURIRFIGICTS P RERRd ¢ o
[011@1 Pracesthef Wpeliald 5RbkiRE i@ Hhisd idhepra®se M Mbricating a
onpri si ng: prOV|d|ng a substrate (such as any of
subsnatetas@gévbdecg@mstmd Pravidiag 4 subalisy €ch Ae PRHPh o8 eseribed in

detail ab&v%? JUGLINEG GREG k! 'aﬁc? FirsBRgh s%@&rgnigsdld'ﬂfﬁ@l@kfs% &@Mﬂes
opposite sides of the core, formng a eni n
sides of thh eosuﬁsmmtee apeniex p‘o@é substietege cspose ke eé&ﬂw@ﬁb@ P uctive

core, and’ giegtiodggogu%gecale S’tﬁi?%ﬁ%dd n(guc% g Slye&{ hb& @é@éﬁﬂe@gn (c@’téﬁh
t escrl ed in detarl above) onto
ahnm)oﬁuﬁms&ﬁmaﬂg@eofﬂ®haecore [0115] The process can
urther include of r fof
0115 nallE: POESE AT fechiBel ond AP CRBREL B of I8
conductntd'tmfdacﬁdtoemttb itiee c{d(gaq:nmgto aﬁplgmgltbd @cleqstuc coiagi Ahe dwtectye

coning i Eccore B F Ol £ e P g 2B ol 68

the wall.SUbfaige tiaf sk 6ff ©k eddach: @adid wgh whet talt,tbe wpdning dahebe
openi ng can be reaned, [0116] In various aspects, the
reamed. j hyention all ows the use of current processing

[0116ECIRI GMe%s fBpechiliGhe Qhvehtien JUBSE riad aisé alir tweehi @mcessing

whi |l e providin hod that allows for
techniquafi igguth 1 B]ﬁéug*&ﬁ@gf?b“%@ W rPf‘?Vb‘ﬁE g wﬁﬁﬂ}?g%‘&é“\(lgws for
small v1ar§?£e§‘ Ofh Jn® fasREE B MvieAEhnlad Gl g a‘hﬁetﬁdﬂ&"oﬁ/pxa&nmg lliloctkhfg of
el ectrodeposi ted coating (especially w

sha
the vias gyifimiiceslesiiodeppsignd gageng %%ﬁrﬂmw‘%ﬂmﬁn@m&tﬂc ¥iaph fg the
removal gp%ﬁgiﬁfouts REREY afkREE 1R Tad PRERL R BEta BBk etBI0ERe tcchnolo gy

usi'ng proven | am nating processes, snalle
using ereaﬁQﬁ@ptir(gqg@sw cisey diavplee (fl,O@ H]@lpvnﬁawéedhghtléspacked

vias coul‘ag}é eqtuﬁgi t\%lnl% E@dcka k?ﬁls PRI 8 be bhibRed 8N hihinG@BhPes in

tal ne m ni mal changes In
current production process.

[0117] It should be understood that any of the processes of the present invention can

include one or more additional steps without departing from the scope of the invention.



current production process. [0117] It should be
understood that any of the processes of the present
WO poges9i4en can i ncl ude one or nore additional BCEPS2008/086109
wi t hout departing fromihe scope of the
i nvention. Li kewi se, the order in which the steps are
perfornmed may be changed as necessary, w thout
d SCREoMedl e b VASRHH A8 nedeBhiBlvitASut
Likewise &83{&{ ngﬁﬂlrcl?g!ee SQ?S 1t ﬂ%nm uenllgzgys [ ndlﬁggat etijlet 0 %13/8
depattmgcfmnmﬂwarsgopcpﬁ@enwn@rqncal paraneters are approximations
hat , MRy 4 thRd 4o Sl EHuRLORRT hunfSical
[Ollﬁslou h{rﬁ%g gémggﬁ&?ﬁgﬁp%ﬂ%gf&d Crgtgsent [ nventl on, Thuga
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and scope of the invention, as defined by the appended
clains. What is clained is: 1. A process for

WO a99f0es0 Nng a circuit board conprising: proviRBECHGS208/086109

substrate including a fixyst electrically conductive
core having a first insulating coating on a first side
and a second insulating coating on a second si de;

What is ol Qhdd 89 an opening in the first and second insul ating
coatings and the first electrically conductive core,
exposi ng Aamoedyler Gbricdiiag e heniciorAcCorpEng t hi n t he
openi ng; pﬁo@ﬁdilﬁj & ChbAREP AR I irg Felt hijgchidally WoRddclge core
mat eri al “on tHe exposed eébe of the first el ectrically
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conprising: curing the third insulating material. 3.

The process of claim1, further conprising: depositing

a conduc tferméngnat epenial imihe Hirst atd eccopkinkylgingydostings and e

, conductive materjal. is electric ] rom:t he
fst cloetFE SRR £ Re T RS PR Pl e peRiAd
and material. 4. The process of claim1l1, further
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first electt8Gtcbhdigiivecotdisul ated fromthe first conductive core
by the third insu% Ling mterial..5 The process of
clai’m 1 fif PRESSS ﬂﬁ?ﬁ fHEer SOMsG"8y a portion of the
conduct i ¥@iGanethird itieakEmactavity in a wall of the
opening prior to the el ectrodeposjting step, wherein
t he ¥ hi r dbe pOgesar Hy mad BHELtO IS8 hosi ted i n the
cavity. Gepolitigg P @6:R8StIRI maleAhMythinMheT &Jefling N &herein the
renoving step Is perfornmed by etching the conductiye
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side;

Yedive CBipPy Siengird
hEUMﬁm%ﬁgﬁﬁﬂg t he opening. 8. The process of claim1,
ereln the substrate includes a second electrically

conduct i Ve pragess of dpiack firdar gl ated from the
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further conpris epositing a conductive materi al
material vii eletricadly inkdatepdiminndhe fitsercehductitpe core by the third insulating
material.

5. The process of claim 1, further comprising:

removing a portion of the conductive core to create a cavity in a wall
of the opening prior to the electrodepositing step, wherein the third insulating material is
deposited in the cavity.

6. The process of claim 5, wherein the removing step is performed by
etching the conductive core.

7. The process of claim 5, further comprising:

reaming the opening.

8. The process of claim 1, wherein the substrate includes a second
electrically conductive layer, electrically insulated from the first electrically conductive core,
and the process further comprises:

depositing a conductive material within of the opening, wherein the
conductive material is electrically insulated from the first conductive core by the third

insulating material, and electrically connected to the second electrically conductive layer.



conductive material is electrically insulated fromthe
first conductive core by the third insulating

woradoendb) and el ectrically connected to the sSPCDO2008/086109

el ectrically conductivexjdayer.9. The process of claim
1, wherein the substrate includes a second
electrically conductive core, electrically insul ated
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material conprises: a water dispersible polyner
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process of claim1, wherein the third
i nsu1|2at| e neoeass atl eloinpr 1.s @derelin thec tthig insulating - material
ydrogen-contai ning ionic electrodepositable resin.
6. The process of claim15, wherein the active
hydr ogen-acesitradistiersiplé omiwmelelﬂeblﬁm@cﬁefﬁé@mﬁébmféloﬁf’éﬁprl ig
and capabl e of deposition on a cathode. 17.
s of claim 15, wherein the active
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15.  The process of claim 1, wherein the third insulating material

comprises:

impart a ]:ﬁ%ltlvg @ha?

comprises:
an active hydrogen-containing ionic electrodepositable resin.

16.  The process of claim 15, wherein the active hydrogen-containing ionic
electrodepositable resin is cationic and capable of deposition on a cathode.

17.  The process of claim 15, wherein the active hydrogen-containing ionic
clectrodepositable resin comprises a cationic salt group-containing polymer.

18.  The process of claim 17, wherein the resin is a reaction product of an
epoxy functional material with a halogenated phenol followed by reaction of any residual
epoxy groups with an amine,

19.  The process of claim 18, wherein the reaction product is solubilized

with an acid.



epoxy groups with an am ne. 19. The process of claim
18, wherein the reaction product is solubilized with
w@e0ao9de®0. The process of claim15, wherein P¢EUS2008/086109

active hydrogen-contaimgg ionic el ectrodepositable

resin conprises an amne salt group-containing resin.

2 1. The process of claim 20, wherein the am ne salt

gr oty Corﬁl@g%lc&g of ?ﬁiﬁrﬁf%@feﬁrﬁ’tﬁ@ a@Re Gz S0l ouRidihZRic

reacti on product of pol yepoxi des and primary or
electrodep@gagndasiy campiies an @Rine Fegrpyoewtpnied regipai m 15, wherein

t he Aacti - Ml L Qny . e

el oAt oo BB A EST, FBleind BB st growpsoontinipe ein
comprised @n peidcelbilisgd weitght product he pallyerokidet epbpiimaty| @ secondary
coating. 23. The process of claim1l1l, wherein the third
insulating material conprises : a resin which cures
vi a 2r anges bexisk iof altino i, vidreinlihe agive dgdwgofcoptagiing 28ic

wherein the resin conprjses catiopic salt, groups. 25
clectodeRGAT7 GER S BIPIE o HBAL0 WReiEim Dhe b B et ol
clectrodefbitsd edatihg.zi ng the filmformng resin with an

I norgani ¢c_or organic acid, 26. Th racess of. cl ai.m.
24, Ziner di'f Wﬂ@g§é§}ﬁmF% bort 3”b$m£6ﬁ~ fFW%WH% pygrial
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a resin derived from a halogenated compound selected from at least
one of a halogenated phenol, or a brominated bisphenol.
28.  The process of claim 27, wherein the brominated bisphencl comprises
tetrabromobisphenol A,
29.  The process of claim 1, wherein the third insulating material
comprises:
an ionic electrodepositable resin and a curing agent adapted to react
with the active hydrogens of the resin.
30.  The process of claim I, wherein the third insulating material further
comprises a rheology modifier.
31.  The process of claim 30, wherein the rheology modifier comprises a
cationic microgel dispersion prepared by dispersing in aqueous medium a mixture of a

cationic polyepoxide-amine reaction product which contains amine groups.



cationic mcrogel dispersion prepared by dispersing in
aqueous nediuma m xture of a cationic

w@oyepasl de- am ne reacti on product whi ch cont BETES2008/086109

am ne groups.32. The prmcess of claim 31, wherein the
ani ne groups conprise prinary amine groups, secondary
am ne groups or mxtures thereof, and a pol yepoxide
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agent.

41.  The process of claim 1, further comprising:
curing the third insulating material at temperatures ranging from about
90° to about 300° C for a period of 1 to 40 minutes.
42, The process of claim 1, wherein the third insulating material has a
dielectric constant of no more than about 3.50.
43, The process of claim 1, wherein the opening has a diameter of less than
about 200 microns.
44, A circuit board comprising:
a substrate including a first electrically conductive core having a first
insulating coating on a first side and a second insulating coating on a second side;
an opening in the first and second insulating coatings and the first

electrically conductive core, exposing an edge of the conductive core within the opening; and



insul ating coating on a first side and a second
i nsul ating coating on a second side; an opening in the
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conductive core, and a conductive material within of the opening, whetein the conductive

is deposit

material is electrically insulated from the first conductive core by the third insulating

material, and electrically connected to the second electrically conductive layer.



