1 TELESCOPI NG BLI ND VI Al N THREE- LAYERCORE BACKGROUND
OF THE | NVENTI ON [ 0001] The present invention

wgensraéd4y relates to printed circuit boards, RQTUSBI0E/033012
particularly to nultilayer pginted circuit boards
conprising a three-layer coré having a dual blind via
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of a multilayer printed circuit board. [0002] The
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[0004] Two-layer cores, which consist of a thin dielectric layer covered with
copper foil, form the basic building block of prior art PCBs. Typically, the dielectric
layer of a two-layer core is covered with copper foil on both sides. Multilayer PCBs of
the prior art may be formed by laminating two or more two-layer cores. After
patterning the copper foil of the signal layers, the layers are laminated vsing heat and
pressure. Plated via holes for interlayer connection may be formed by drilling in the z-

axis between layers, e.g., by laser drilling, followed by plating the hole. A blind via
may be formed by drilling partly through one or more dielectric layers, followed by



may be formed by drilling partly through one or nore
dielectric layers, followed by2 plating the hole, or
woyodsosedsng a pl ated t hrough hol e and t hen | anPaatiSeg4/033012
an additional |ayer on one sigle thereof. A buried via
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[G0PTi sposEigutset den crast-sectient! yisyoal acepper claddislestriplayer 10
for processing into a conventional two-layer carrier for a PCB, according to the prior

art. Copper clad dielectric layer 10 includes a first copper layer 20, a second copper
layer 22, and a dielectric layer 24 disposed between first and second copper layers 20,
22. Dielectric layer 24 may comprise a dielectric material, such as a glass fiber
reinforced resin, or a polyimide, and the like.

[0008] Figure 1B is a cross-sectional view of a conventional carrier 10’ for a



22. Dielectric layer 24 may conprise a dielectric

material, such as a glass fiber reinforced resin, or a
weoabosiosede, and the |ike. [0008] Figure B is aPCT/US2004/033012

cross-sectional view of a conyentional carrier 10" for

a3 PCB in the formof a two-layer core, according to
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| eadi nfg to destruction of man%/. I nci pi ent cores and
nppper of other disadvantages. However, dielectrics below a certain thickness cannot

be processed reliably, leading to destruction of many incipient cores and poor

processing efficiency. For example, increased dielectric thickness may be required for
impedance purposes. Furthermore, a PCB having a relatively large overall dielectric
thickness may offer advantages for providing connections thereto. In addition,
increased overall dielectric thickness may allow for production of a PCB having a

greater overall finished thickness, for example, to fit within a particular housing of an



processing efficiency. For exanple, increased

dielectric thickness may be required for inpedance
wouoEosesd Furthernore, a PCB having a rel ati veCy/usamge33012

overal | dielectric thickness gqmay of fer advantages for

provi di ng connections thereto. In addition, increased

A e el clness may aflow 61 produt | on

a greater overall finished thickness,
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copricy, thersby dacalitpting fompatiyre bfina featess|without decnedsfod mechanical

thi ckne of total surface copper, . thereb .
robefo R TG e 6T AIDRES e Al LB fRcfualnge interayer
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requi red, for exanple, for inpedance purposes or for

overall finished thickness. SUMVARYOF THE | NVENTI ON

[0012] In one as t  of ' tion, an
i nterlayer intergﬁﬁﬂ@@?@%Rﬁﬁﬁéﬁfﬁg%féﬁﬁﬁﬁki -l ayer
printed circuit board (PCB) conprises an interstitia
bri dge pad having a first side and a second side,

[ 2]ei n t Beonsaspesitafitheprebant dyeerpm, as inderdgyes éderconnection unit

between a first, dielectr.i er and a second . .
ot PR e i Gk BSp i PR HPmyitiiee P S E3RRY pridge pad having
affirtsidesdridien Sdcohd€ide,Wkdrsihithd At chtitidDBridRMApadE i Poled Biween a

first blind via extends through the first dielectric

firsh fidlectiig lpyar andcopesopd distectricdagiespofest bind viredispasod@n the first
Si . i At it . . rein.t
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dleeytric. lay€0 bhad al %cét[ﬂi)blhﬁf viasipoisedfont the sBdS(ﬁﬁl_e:ﬁﬂ? of the interstitial
i.nvention, an_ inter er interconnectign unit for a

brifge nad, Wherepag seeons Pliaduia gxicpgls fhrengh thescennd dielostrg layer.

et ann R . S . ; _

o152t it WS Y,y it pommcion

unif foroamanti-daydr PO Bcomippists aifrdt ¢dpgurki padthavayy aifiestpadular ring; a
and. encircled by .the firs nnul.ar ring; .

B Vi i i e st Lo AR B ppleg 874 idh thedfingt via outer end

ib@meRtwithdRes firk tdpthrB@ad hiBéncibPed B Be MBChrind1a¢ SiREA%4T interstitial
with the first side of the interstitial bridge pad.; a

bedgedpad havingha firss §idg and @oepndi adenwéh the first via inner end in contact

with the first side of the interstitial bridge pad; a second via having a second via inner

end and a second via outer end, with the secon.d via inner end in contact with the second
side of the interstitial bridge pad; and a second capture pad having a second annular
ring, with the second via outer end in contact with the second capture pad and encircled

by the second annular ring.



end and a second via outer end, with the second via

inner end in contact with the second side of the
wono@rsedsvi al bri dge pad; and a second capt ur e POaAIS2004/033012

havi ng a second annular ring,swith the second via

outer end in contact wwth the second capture pad and

encircled by the second annular ring.[0014] In yet

anot her aspect of the present invention, a dual blind
[00H]i nter horyeécarioﬂmr uaspectf of thenptesehtayeren@B a dual blind via

ri ses a |r of .oppo coaxial blind vias; and a .
i CaoR U %foé élaﬂtsﬁ%éﬁ&% FRIMPESSS HPAlp ﬁapeﬁeascoaml blind
viReLRS Dbt Qfdlstptiﬁedp(%t\ﬁee%f thlelﬁandofvmaﬁ Vi, Whef ERflof the pair
with the bridge pad. [0015] I'n still another aspect of

thbmbwessnmcmnwémmﬂvhqumgapmier for a nultl-layer PCB
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PRt @fifrises a lpBtRIo tRicSPBREB01RN THE pédulds tthi¥BAR)er kaﬁé%eluaes a first
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14yet) raﬁﬂ htsycond n’&mﬁ(h@d:r aispdsbd Iolihtthé Séd&ddﬁeléﬂtﬂ@i B§e aris bridge layer
and .each _of_ the plural i.nterstitial bridge pads
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[fayer urt aspe resen
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ri se alit nterl ayer intercon
LGOTH ° 5 Bt atpefor bl breceay Pugtifon, APenig hisetps core for
2 PUB ﬁl ?ébﬁf}ﬁﬁa i?l@iﬁlﬂy bF fn?érldy%} HtedcBNRIctibR uRitsS SRS each of the
netal [ayer irst dielectric layer disposéd on th

Hftenlazwr mrmnnle@t;c@rumfa esiendigfroimy @xrstdnmldsm to @ setamd metal layer;

AP 5 b G PO )RR B Rt on

firayiedledtc Hiyep a5t s seondl AR1e266 Maedl dRPESId drCtht BYifiEe 1aF8E Rherein
of the interlayer_ interconnection units nmay conprise

thersepeidenatel layeriis ispergd opdle peroad «tielgsttip layet. hEa@r ¢ofthe interlayer
11{&%%621?116{:%1{6 lr;ﬁlfsf)mgs} #;El;igg%féey dfé‘ftgrggft %gorfcfr%%g} H&Eaftéqy &Igchm the bridge

lgyar) a fﬂstdnlmd&ex:@mﬂldhig' finein vhea fiest estali lager fto a MirétRilesd (ﬂ&nﬁhterstltlal
t al r to econd si de, of the interstitia
bxg&gedaégi 6§ a s[a%%l 1n|dnv1§, gxte S* from, th g§6@gfi a¢tal Jgger to a second
sﬁé%§ﬁfétmtleﬁﬁﬁﬂtﬁrfa§ep§d mul ti-layer PCB conprises a first
a Second signal |ayer; a bridge |ayer

ayer ;
%ﬂosed betwkeenfurther fipest ofi @Jnaprersayemvartmnt e meéic-taydr PCB

| C?%?%%es aimbciarafRS o Secoplstentt Pop ™ FidePi Bl disposed between the

figpt ergﬁﬂn neet | &l UAé t SecoMy dignaldapfed fdr aCYMIBEET R interlayer
.the rst S|%nal | ayer with the second signal |ayer
intereenpgRtiarhenisy i Brgh df dheinterjor 8r}temmsqq“ulon uRits grayHesr adapted for

c@&%@ﬁﬁg L ke glgﬂfllqg}%?t\m{hncﬁg QLR ighal'th r'fhroalyg% lngdge layer.

[0018] In still a further aspect of the present invention, a multi-layer PCB
comprises at least one pseudo three-layer core. Each pseudo three-layer core may
include a first metal layer, a first dielectric layer disposed on the first metal layer, a
bridge layer disposed on the first dielectric layer, a second dielectric layer disposed on

the bridge layer, a second metal layer disposed on the second dielectric layer, and a



conprises at | east one pseudo three-|layer core. Each
pseudo three-layer core may include a first netal
woOaywrozemofirst dielectric |ayer disposed on tReTfiSE®Y/033012
netal |ayer, a bridge |layer @ sposed on the first
dielectric layer, a second dielectric |ayer disposed
d ; i . .
P P BBy A Sl B R i i
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side of the |nterst|t|a and a second
[06019]d vi alulias pdditidnal raspéod o§ elwopmbssmtdmvaitidma multilayer PCB may
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1ﬁ@f<‘fﬂﬁ1he%ﬁn§aﬂ§@sﬂ §w$ Of the 8ighi(ll 1BErs} Wheteal tht Mar@;ﬁmé @8R4 comprises 2

| ayers; and a plurality of neans for interconnecting
psgudoghres-laywo core, wheseisi theaseulafhoes;laydnepzs inclufles an internal bridge

Y TR TRk SR ) S8 U8 pcs,

whatedih kath br Itﬁ%g mtblﬁylﬁ{ectlﬂ@ eieahd) cbrized dognit @Y Vpposed blind vias
conprises a plurality of interstitial bridge pads, and

dimeres g eithersidg of gaeh phibe intensiiial thridgemadhs conpri ses a
f
106201 O ¢ REIARA cBltedfei Bt B DL LGP ANERAHE s U0y B forming
aaduilltlﬂayenBCBamesemlf)rdvithngJa&imit clad\fasi dhel&ctrlg laﬁrhmdmg a first
tila ri.ses providing. a
meddl 415, P e » Sbeqianie flﬁggdsy Hwas.anlgn&eflayeg?fr%tﬂafr second
n’fétﬁdcﬁd gﬁiea%eﬁuﬁ%oﬁﬁld g9t & r1§ésd§ _ tg' Wmdbqﬁdge Rads, and
dge layer fromthe second nmet SI de, erei
V\th¢eellb rthe] diest| metek cl@drﬁgdﬁt s%plaseplaufa‘sﬂ trgptadflajznrj ogwigings, second
t id [
ARG Tl P 1 05 g e e B B o B second
nidfalt Bperbfisgdaed ﬂfé)/%; fdﬁ’[ﬁﬁ%ﬂafblﬁrmﬁﬁtﬁ REATS Bkl ¢1ak thidugh the first

| ayer has a second net al ger di sposed t hereon;

dfq%«?quygr, pwthrtm plugaligy of firss blins] Vias aaqt@dutgwﬁr@ughe firsé metal layer
R eSS Ay P b b ffgor seoon

blihd S/ﬁasSﬂlﬂﬁgbfthee %bbn@fdldlétﬁicplayé@wtth thé pbﬂhldgﬁ)frbad@qd blind vias
andformn plyrality of second blind vias thro

e iRndiag domtite Sefond ot lﬁwéq a sepPPf sidreotistagh af mplm?ty of bridge

? gcond blind vias extending fromthe second netal
ayer to a second side of each of the plurality of
[%02 Hoe padsstil @(fml}er fassci bf tha p&ﬁsdﬂu enveatipect mefthotitfer forming a

ent vention met hod .f ar rmn [ tilayer
BUEREE R SEBPHER TR peedn e BEt eay MR e Peeudo three-
14yee E6re ndHides RSt efah 2561, aYREt Gi8leBtridIal &dBSHRed bh He ﬁrst metal
metal layer, a first dielectric |ayer disposed on the

layier,sa bridgalayenylisposed o ithiyfirst djedecticslepered momh dielectric layer
Isb[)getd o%' tﬁé gﬁaée lgyér,aXntf a sétond 1%8{319 lg}lre% ldles%togeld on %% sCcond dielectric

layer, wherein the bridge layer comprises a plurality of spaced apart interstitial bridge

pads. The method further comprises forming a plurality of interlayer interconnection
units for interconnecting the first metal layer and the second metal layer, wherein each
of the interlayer interconnection units includes a first blind via disposed on a first side

of one of the plurality of interstitial bridge pads, wherein the first blind via extends from



di sposed on the bridge |ayer, and a second netal |ayer
di sposed on the second dielectric |ayer, wherein the
wonrbdgacdsayer conprises a plurality of spaced apams2004/033012
interstitial bridge pads. Theynmethod further conprises
formng a plurality of interlayer interconnection
! Fl
S Ol b B LR AR DR L T8 SeschBXEhy S fposed on
aj snct(mdcsuiﬂ’mfamle ofitherpildrslifyroflintelessitial bmal@ pdlsj Wﬁeﬂzmahe second blind

di f f th lity of
Vi GRS P soond e F e dhh feskondidide b ety  a
[eo2znds f e ah'&@di&lbﬁzﬁtasﬁ@%% &t tﬂeﬂ:)f@é’enﬁ veReth, et gé)c{ B formmg

dielectric ayer and a second blind via di $pose
ageu,l@welsPGB winpoises dftep ter formming atppewio fhn¢eelager ¢dre) wherem the

BB bl B SE . B b8 e on

thea it métQI0Bbr, lanbii@ie ﬁ?ela gpdsieﬁné% tRS IR&! ditfeckRClayer, a second
present invention, a nmethod for formng a nultllayer

dpedsgtrécolayen dlemosed on dis brisieerlayari and & spewometah iae'er flispesed on the
|
BB TEEc YRIE I Bk el bIGIESE fcee b

’Itha ivehdd rfaithéretcaiplissera, s&pbffdi*g Q‘oﬂnﬁﬁgr adiphpaBsd ofN interlayer
the first dielectric layer, a second dielectric |ayer
nfprepReshon Amith Eorpnieiepnnrefing: thex figst ametel daver mad dhe |sa§fmd metal
14}le RPE&EinO

BEEERSEAEOE MECaOth e S s HRSLELT, By v
drsposhvdobrf afirstesidecafnprei ofethe plwb Bty 6Dintdrsiitirl rhju@e pads, wherein the

R BP oh ench droPh b S e P Bt ilegbispayer, and a

séBhalblihdYe disp¥ied 6h A s@&ﬁfd s‘iﬂe bhent BF &d Mﬁﬂ Oy of 1nterst1t1a1 bridge
i nterconnection units includes a first

paidss pdwesdn dire secpnd blind iviseexsendsn &onf tllBh@cgrhdJ rrmmltlyy&;ufthrough the

' I | _bridge pads, wherein the first blind via
S&Qﬁgdﬁﬁ&#ﬁgkyghe first metal |ayer through the first

[e029]ect ri tn bifly efiothé@N@pétt SEER BrazbhtahvitibndiaSROHEE O fofming a
second side of one of the plurality of interstitial

pude dreprdaysr coE dpied Hcﬁwn%@eﬁ @roNifling a/first eyetad daers prowading a

Jﬂ ﬁléfé%’ﬁ?@%§g§]ecﬁﬁa[he fifs eteﬁ rM e o l;'%eaz?ﬁ%kdlﬁgéreoln?téé glrrﬁ(f dielectric

ldyany esr]tere:mm thecbridgt fbayer écﬁnprﬁsas aiplgratitypsebiidyet pudeLproaelg a second
ing a first petal

C r abP rlses di
d}@fﬁ? ?%%\9}1 gﬁ% }rigg? 1er: brogiding 4 &e908¢ eneigh lasee qnj thet second
dﬁ%’cﬁio 1la?éfefonn§1%" a[Tﬁfégbl"i’nﬁlh @H% ﬁ?s‘( de A ehdifof the iurahtg of bridge

dielectric layer, wherein the ayer conprise
pisdsu maereity tlsf first Ib&.igé Vpadstencbr ﬁv’l:rd lth[Eg ﬁast geetan thyer through the first

e r|c I er. on the ge | ayer ;
AR e P ing s P od g ool e of Efae th plurativy
of @ﬁ&geﬂ ga@s fWHeSém kthé Reboiiab1RA @id ekShdsSide e 8a&%hd Ahetal layer
t he plurallty of bridge pads, wherein the first blind

thypughdhe sgeqnd ﬂWEﬁﬁWH@W¥|rst net al Iayer through t he
t die M & nd blind.via
[(%dn 42 secolrl;g S| %i& egaceﬁ%?% %‘!é)e FU raélfi §oAfagds' B d Prosent

mvention will become better understood with reference to the following drawings,

description, and claims,



of bridge pads, wherein the second blind via extends
fromthe second netal |ayer through the second

wdizeds@séaoc | ayer. [0024] These and ot her feat BCEAIS2004/033012
aspects, and advantages of thg present invention wll
beconme better understood with reference to the

foll ow ng dr am AN Z\&iF%~8 BRI EF

DESCRI P ON e B e | (o af RS
[@025]s - secFignnall Avis ewrass-sectboppaieve bfid cdppdredad dizldearitelayer for
for processing into conventional .two-layer carrier
PRSFSIE o, e BORARNAT DHBART (BEBST Toft gHeitty oievit fhgard (PCB),
a@gc;r&;ﬁgamléphgpgi@] Figure Bis a cross-sectional view

: .

of a conve_ntlona’l carrier for a PCB in the formof a
[0026]I ayer FigurelB dsa ergssaseptionad (view ob agbnventienaliverrer ior 2 PCB in

al so _accordi.ng to the.prigor grt: 2 Figure 1Cis.a
o R8u B3 PR O i s bineB el idihalar et to the
pH6Bart;n the formof a two-layer core having a blind via
therein, also according to the prior art; [0028] )
[602]r e 2 Figuze BE dckcrapsatpetionad chewet psanyeptionglcatréan forgyPCB in
' havi. . S n rrier,. . .
T b AR AP B SR S S ot wig o
[e028]di menFigate 2 fea bloeks @ldzrannyetidnhAitally B6p2&entrh @1 heuliBlayer PCB
schematically represents. a plurali tf{]@Of interlayer
haying ot deAsk OPF SATIRE QORINKISING & RECPEP (thusa-leer £op edsgerding to one
- . n in sectional view according
e%ﬂgbgﬁghfé‘é( g%?%ge%%tng‘%ntﬁﬁlg present invention; [0030]

[6020]r e 4AFigarea3 pehrespaticdliywepresents afplanalifyriféntesdyyn interconnection
i nterconnect.ion.unit within a pseudo three-I|ayer core, .
ult W AP HOB AL BRI HERIEIGE COFe o FBdReF ARG odn according

t¢ OEFhibodiAeHt Of 4R préseft BV ElRioni ew of the interlayer
i nt erconnection unit of Figure 4A, according to the
[@03ent i Higare #énis § PeBRictveguiew 6f iag iateplaper initeroprmictéion unit

pprtion of ,a bridge | ayer.of .a carrier. for ) )
it 4 Pty e tieaalaveictons aiading 19,782 smbGtiniahef e presgnt invention;
[eoZEgent | RiaRd 41BN alsQiR33dw boif Bhé entbr]Seh eiteicb@dctivn unit of Figure
represents a carrier for a nultilayer PCB having

44 agcordingaio thopepsentiiientionier s on a pseudo three-[ ayer

688, onfiei i @ aREvEROR BB be | AABL BRENLE o carier for a
nadtilaps POIB, at@pding iy ohe/anbodimant®f the grdsert inedaitiog; a

entional carrier for a nmultilayer, PCB, accordin .
[éﬁﬂﬁhe pr F{%ureaﬁ gchematically represents a >c/amer for a multilayer P%B having

additional conductive layers on a pseudo three-layer core, according to one embodiment
of the present invention;

[0034] Figure 7 schematically represents a series of steps involved in a method
for making a conventional carrier for a multilayer PCB, according to the prior art;
[0035] Figure 8 schematically represents a series of steps involved in a method
for making a multilayer PCB, according to another embodiment of the present
invention;

[0036] Figure 9 schematically represents a series of steps involved in a method
for making a multilayer PCB, according to yet another embodiment of the present
invention;

[0037] Figure 10 schematically represents a series of steps involved in a method



[0035] Figure 8 schematically represents a series of

steps involved in a nethod for making a nmultil ayer
wee)s/aeaor di ng t o anot her enbodi ment of the pPesRISL004/033012

invention; [0036] Figure 9 sghematically represents a

series of steps involved in a nethod for maki ng a

S Aty Ry SSHRIALPRRLS, sy B TRPSL R o

presgutésentisn;amder i es of steps |nvolved in a nethod9 for
ng a carrier for nultlla PCB, ac ordlng to a
104IRS, *  hismsnbh-Toly ¢ SHELH A{FRASHES R ToAwe an nterlayer
inhcHHeofid ;e %orqﬁnﬁuﬂweyﬁersaac%oﬁﬁ@g 4§ ohB eﬁﬂa?ﬂf?&&ﬁ ¥t B present
formng an interlayer i nterconnection unit a
imvehtiéd. ayer PCB, according t o one enbodi nent of the

WVENT o | DI RRD PSR Otk SN VRN o i

of the best currently contenpl ated nodes of carrying
out the invention. The description is not to be taken

[(PQ?»SH | i mi Thedolnrisg detgiled descriptinm m%ﬂy lesk curbamtly contemplated

£ il Lo
nfEERE Fafing ot ol Rty ABe RESEERoD I AR el 'S timiting
S&gé | eds byadehferalgnfen dl%jplﬁjp@derﬁ ilhaA]e @%n@h@iraﬂ Yrinkipes of the

resent i nvention provides a carrier for mul til ayer

lfﬁfrepmlb gings theeeparfdhelinymtisn I%Pesﬁﬁlﬁ’ﬁﬁl%fﬂbwl}el apgenled cpims.

[dﬁlﬁi ein the &%fw ﬂfe n't rlﬁ#féﬁ?i%n BUEs hnéaﬁéraﬁﬁ‘.r 2 multilayer
I nt ér connect 1 on unlt erco necting a plurality

pahted @irduit board (P@jBQros pnﬁtetl tvering boariayererditBhe darfiasmay include a

carrier, sub-assenp bui | di ng.bl oc a.cor ing to
D AT HRFCOBTeCRerh e e SRR g 5o sodyefye layers
of MeCRnkANRl PEH. €A BRI CaRIGULD- z{sgérﬁﬁl}L Q%q{uﬂﬁﬁfggoéﬂay according to

conprise two signal |ayers for a multilayer
onhembodimehicofithe inyegticl mbypgenmisangstnde Hoontiget egte. Each pseudo

t hrough an _interconnecti.on . ynit conprisi,n n rna
5Py 525 e P BGOSRy 57 Pt Ll Pty s the two
sigH4dVerd aRSiatECOnhBEEE tHraMBr anGiatefeopth ebhign ﬁﬁl@%@ﬁbnsmg an internal

i nvention may have additional |ayers added thereto.

brdge bX%rréﬁP@SGdabWWn the {mee sip@laserst he i nvention may

[66%{@2 I(Sfeo% Qg& ?]OIE% Ea gltocorst:1 P ?ne @gse%i]tc E‘F%at 0%{1?:1}8321\;6 additional

layarsrddded thepsto b Fof exdmpple,ch m&lt@y,er pam bﬁtl&dmt/agﬁinhﬁay cb@prise a
forma pultilayer PCB having g}to about 28 or_ nore

selgrRpudoaiEses! AL Paq B toes gt AORY FRSICHNR WEPSaiA plurality

ty i r
o?ﬁzg'%ﬂrﬂﬁ?rﬁé R{)[gescdnﬁ‘o clglg %[gl' alﬁrgiéléﬁeﬁ t&1eBfd ! W EntE B Riyer PCB having
up to about 28 or more signal layers. Multilayer PCBs find almost universal

applications in electrical or electronic devices, instruments, and appliances.

[0042] In contrast to a conventional two-layer core of the prior art, for example,
as described hereinabove with reference to Figures 1B-C, in one embodiment the
present invention provides a carrier having two dielectric layers, a bridge layer disposed
between the two dielectric layers, and a pair of external conductive layers. As
compared with carriers of the present invention, prior art carriers, i.e., two-layer cores of
prior art multilayer PCBs, have only a single dielectric layer and lack a bridge layer. As
compared with prior art multilayer PCBs which have a carrier comprising a two-layer

core in which a single dielectric layer is disposed between two conductive layers,



[0042] In contrast to a conventional two-layer core of

the prior art, for exanple, as described herei nabove
waoizbis/sefser ence to Figures IB-C, in one enbodi REMUSR(IDE/033012

present invention provides ajgarrier having two

dielectric layers, a bridge |ayer disposed between the

' t re [ I

S g R BveioR 1 B9 o (Bl fpregylayer core, or
psruds ethteetlayee ndorg nincindingr a apstudarmetat dayer. @. bridyeo 1dyey atisposed

cores of prior art nmultilayer PCBs, have only a single

p
b?ﬁ”&?’ég’i’? ﬂlgfeplgyé@yegan lack a bridge |ayer. As conpared
[0043) Pri O'Thélﬁltidg@l%l%r |o§¥ﬁ‘ﬁe§@%§%e§%hthﬁ‘v&ﬁ€n oy BeSbferred to as

conprising a two-layer core in a single
a gbalde angtaldayeayrethat the diridgokbyer ibatoteanctaMiayerarfdie type encountered

.layers, 10 nmul t.i |l ayer. PCBs of, the. present. i.nventi.o -

i RIS e orcsBTPIcG S 8 Ui Rl Lo ) OmgsIvty within the

bRSEIEPert B¥heSm! tAY Biet:t BFifige pak|tHEH BchsBRS BN dPRA er. Due to the
| ayer or bridge |ayer disposed between two diel ectric

presgnse of theoinies)al perudp meia)dbridged rlaygr ip garriess of B présent invention,

o SRR et R P SC oS Rl RS Rk Opre oo

diehetricy Pgergn el theegaidof BxtpaDEorddiicti®arnayes,Smay O referred to as a
exanpl e, due to the lack of electrical connectivity

p%ﬁufig?fﬁe%-i?&m@ gEhq Ryt ayisrwerdustie lpsramag b dgercparpsted by a
phfly SR el RSS2y S Pl B RSBRC G may
compriseemsintefstitiakbriige ped lodatedavithiarthe blidgdbhyer; anda phieof coaxial,

optoge R dIet Seaisee OF & S0t s Ieraiial et nal

ooajuct | VE doAVEISoodiB¥ntEf ﬂl%fp%ége%@ ihv@n@Sn, 3 REEM@ree-layer core
three-layer core. The pair of outer conductive |ayers

ofrthe ibeerition anayoisetictonstitbte ampltilager PGBof Ini other ¢nalyediments of the

B A e Bt B L SR o 200 S ipers moy
bavistduientidiielagfihAertd Bieepseudd thréedjer Bfe. CPaxhéHinore, two or more
opposed blind vias disposed on either side of the

pycude tiyeedayar coes afthepaeseny puguion, Wil ee vathoptaddiiansl dielectric
f ' ) - .
alﬁﬁgoﬁﬁg@\?qu%éﬁa\ﬁ@; lji’et lan 11?at&131%%%%%1t4?1[é§::o niﬁ%ﬁ? hu%t@lé?erg%‘é?s having

é I nvent constitu
up to 28 emorersiypdi lapsrs.s of the invention, additional

jelectrig. |ayers an ddi ti onal conductive (e.g., ..
[031"31 al) | ﬁggaw Weia& @%&awhsmaycqﬂ RESERfINg TMlilayer PCB
166 ea'ég&dfn%rtg %nlé ANBbARRLE of {ﬁflé QT RntibyO M’Jlti{&?%lﬁPCB 100 may

“pseudo three-Tayer cores of ‘the present i nven
ingludh aofirshvicarhieuor eatdiltliDandh sdinel @nbedimentsd mpdtildyrrtRGR 100 may

| avers be | am nated t.0o each er 1.0 form -
o TRt Snsfi Ry AR B8R L0lEr o1 G, P g aditionat
cdrB8rd 5110k 14y Be Zarhimadd b ARkt irdeF AMVS CIBRIIFCAL Yarrier 110a and
aregre;entlng)a mul tilayer PCB 100, according to one

rfarters) 1lfe presemprishvve psewle. thvee-layengere PERhe present
inb@RidRBY Each pseudo three-layer core may comprise two signal layers. Such a

pseudo three-layer core is described fully hereinbelow, for example, with respect to
Figures 4A-B. In some embodiments, one or more of first carrier 110a and additional
carriers 110n may further comprise one or more additional signal layers 120°, 122’
(Figure 6).



include a first carrier or core 110a. In sone

enbodi nents, nultilayer PCB 100 may further include
wonesmseaanr e additional carriers On. The one OPCHmIS2004/033012
additional carriers HOn may he lamnated to first

carrier HOa. Each of first carrier 110a and additi onal

carrier(s) HOn may conprise a pseudo three-layer core

of the present invention. Each pseudo three-layer core
[W]conpr Figmrd Wb i gnakctloayke ndew Sslrdnwmgp% ydarality of interlayer

ree- I?Xer core is descriped fgl %rel nbel ow, for

“étﬁféiﬂ?ﬂe& WP Vilpadiortion of ateudo fegrlayes cersikl 0, according to an
eRIbBQiNE B fhe éﬁ’ék%npﬁw&ﬁfo% qfseﬁdld' ﬁﬂ]& ec?d' b @51:611]1%%5'? ﬂmlude a first

addi ti onal rriers t nprl se one
llitt@frl%’eamtﬁllcpmmtlols mgﬂaIISOIa,agmi an onteﬂmr uatErcgnm&th])l tbit 150n.

a secfl onal Vi ew hovv|

PR Hhec i Sot, P el BeludRdr st mEtAL AR P & Srsticiglgetgic layer

1R@digpsedobn Erdd SRHAIOlald B9, labtRIge I8F & i@@dlsﬁgééﬁrcﬁi Akt Idfelectric
an enbodi ment of the present invention. Pseudo

1%}1@? 24| ;ayeaond gialectrio laygy 12h clipdesdaoni bristgei layar 126y end a second

e t | 1 a n_n.int e .
SRR, AR b 680 20030 TRLETLEY “Fagy ot e
1rltmtomnmcﬂlcbtd&mas 130a%ind Ms0alexteal gfoml BBst Mefal Ia5kr 120, through bridge

L di el %gtrl c |layer 124 di sposed on first netal |ayer
laysp 128, dpi srgeid apeial dowrdidhosEer daef prmeseliadl elerity, conly two

11%@%@1&1(33@&1 urﬁtssl%g?,n%r(])g' A58 Sl 1 g\ﬁ n@%f%rS 1&%&5@%28?&%& thtee-layer

i dge | ayer a secon
cofies pldks sttyomchide omgy  dlireb@cof iimterdlayye rinfe2Gonnkatidh ahits. Typ1cally,

.i,nterl ayer interconnection its 150a and 150n extend .
intyer HEEomReGrn Maifort 08015 gy BPsge ok et loepgons, with

résFecﬁ‘@&GH&dx B! fldithé¥seins b2 PEBY ot tWHiSh RH{sPRIRePlo gléerconnect first

arit only two interconnection units 150a,
H@F?év\lﬂyprn @Ogm esegond rinptrahcltayere 12bseu¢wcathmseat awhkich interlayer

111‘%8?(2113%%% U 1:?6 %’ SF @5%‘21&;%%?:%%@515%%&16 locations of bridge

padst Isdc ok wchﬁéhsLUﬂHrﬁl gé AEs 13USE s ARicAIIR r§5t88¥htedNh Yigure 5.
g Iocatl ons with respect to the x and y dinensions
The xqandcp, dimensigfiscaeishowa meﬁlguréoﬁ by th@t @r@\w ﬂa@@ledf T‘X”sand “y”

égﬁécﬁk/elgﬁﬁﬁ{erléﬁg ﬁ?erécﬁﬁg& % o.f ay ! I%Jref*sentl lé‘lg&e% 1 %Oeﬁe further

ayer | nt er connectl on u
desegibdschepeinisdow, €@ with pefrtntototigurbodat-Bons of bri dge

@qﬁi 134. _Such é ﬁat i ons of bri,dge pads. 134 are
[ mat i cRIEPLF 44 She¥s AR dpferlayerinicengectipheunit 43@) Within a three-
laf}éﬁ@cﬁ*é' 1908 wAthSinShR hﬁergérﬂlléf:t?o Sul¥ 1L LR (I«??P&ltﬁfg view,

and "y" respecfively. Interlayer 1 nterconn
aQSPﬁIdJ@ &f onp @H@Oémlt dfrthe present avenfiont hEhreeémer idosd 110 may

|nb reference to Fi.gur 4A-
PG AR Bl ke antihe en Pl Biten hE ettt drs 124 ana
sd¢ohd dibROtriti afdrn 28. tihr&elagdedord OTEmbLOfuritet theldde SirEMRI second
i nterconnection unit 150 shown in pérspective view,

metal layers 120, 122, respectively, as described hereinabove.

[0048] Bridge layer 126 may comprise a plurality of spaced apart interstitial
bridge pads 134. Each bridge pad 134 may comprise an essentially disc-shaped
conductive element, e.g., a copper disc. Each bridge pad 134 may lack electrical
connection to other bridge pads 134 within bridge layer 126. Interlayer interconnection

unit 150 may include one bridge pad 134 located within bridge layer 126 (Figure 5).



according to one enbodi nent of the present invention.

Three-1layer core 110 may include an internal bridge
wOaywsro3didé di sposed between first dielectric | agemwsid/o33012

and second dielectric |ayer 3125. Three-layer core 110

may further include first and second netal |ayers 120,

: iy vel ' ' ,
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layef t122.5 ﬁm&yapmml pecdle] nandosdcdnd cppuird p4d [ 162 ameyl evubli borprise a

B (8 Somper et avichinon Shtopmed Ry T ety gromoval ez,

by Nt @ik 'uTesist tdiNhyer 420 a0 M8 1a8%L 22, are]g]]oectlvely It is

I nterconnection unit 150 may further include
appayend rfeomp ddigure @ Avihehbmddei padt 1 3demay Haay er did@6ter,algl that is greater

R 8 pER B st the Bl RESRLBRY 3 Moo PRy nteriayer

llﬁal@bmfd@ﬁ@:i g 1esoc1ﬁ bigll ifdi€het Sndlude GORREbling VeAMBAY .and 2 second
may be forne % the selective renoval,

bB{l‘é Pﬂan]gu &ach pf §rst Bindiyia 149 end sepondhdind st AP mvgle formed by a

pkcﬁ)é @c%ﬁzése [a%gl‘g 81?[@%& ng%srﬁg f/dé‘ﬂlgn rrgﬁgtﬁo-cief%rﬁ g)l'ho‘teo defining).

AjthongleFigihafhahdiva T 112 Britin bndgé e |sseandien Bidyof bridge
i nt erconnecti on un

32. Fi I
Pg‘gg’?ﬁéy“&g %mln?t&fl}f{ﬁféfraﬁ :ﬁgqg ?éleqancslﬁyqsﬁ i Wamqsa@lse together
sedtthat &%&%%dbﬂﬁﬂ}ga})’b@eﬂcﬁ%ulﬁ@&@n@ﬁ %i‘r&scﬁqgtge&&gl YibRetric layers
ornmed by a

140 and second blind via 142 ma
1%4d@éss such as laser drilling, plasm drilling, or

d f n t def.i . At gh .Fi
o o grins POuBAR TP s snsaRhal 1Nl & Srgennular
nﬂfg, IBl hﬁ@%eﬁ%ﬁné@%ﬂhﬁ%ﬁﬂﬂeﬂaﬁﬁ&éﬂZ@ NAKiah Ska@Bib, $8% QRRular ring

dielectric layers 124, 125 may fuse together such that

13} mgyecoppeisa 82 anmalarb@utmwpgm phfiest captuné pad 3Gt Samidhrly, during

G [ 124 005 Du in
CREPART R Beh  S75 ORE R e 193 may b
définesit wialnn weesndrmegl nas}élr my Keah efcmlws&&una dointBk ring 133 may
nmetal |ayer. 120, an exanple, first annular rin %

CORpTIREARFnnYlar, é’t"ite&ﬁﬂmoar"f S‘??Gfl@ Fafﬁ'éﬁec Pashl 3 Bachof firs annular ring
15PRhY rs@coﬂadanillgiﬁr i %nI'SIB» a{ﬁ% ?’I‘iée glafaﬁfl 08 d& ive (6.2, copper)

i nterlayer 1ntercofinecti second ann
elemegt. 133 may be defi ned mnthln second met al Iayer 122.
se a

O o B or B o e e i E Hgaremi ey chst and

s&bnd blisd vRBNYY A2 h&ibbe plated shut. In some embodiments, first and second
blind vias 140, 142 may be plated shut using a pufill process, such as the MicroFill™ VF
process of the Shipley Company, LLC (Marlborough, MA). Briefly, MicroFill™ VF is

a direct current electrolytic copper plating process for filling blind vias, including pvias.

(See, for example, MicroFill™ VF, Electrolytic Copper Plating Technology for Filling
Blind Microvias in HDI/Build-up Printed Wiring Boards, Ref. No. PM02N006, Rev.
No. 0, Copyright, 2002, Shipley Company, LLC (Marlborough, MA); and MicroFill VF
Process Manual, Ref. No. PMO03N002, Rev. No. O, February, 2003, Shipley Company,



131 and second annul ar ring 133 may conprise an

annul ar conductive (e.g., copper) elenent. [0051]
wanowroséamom ng first and second blind vias 140PCTAR2004/033012

respectively, first and secqrd blind vias 140, 142 nay

be pl ated shut sone enbodi nents, first and second

LI GUsdoroaghe M) PR TRt LIRS by debeeppoieiy
[Ol\ﬁﬂgﬁfl ey '211'3 »is laldhad Wew! &%@Hﬂé}layw}nteﬁbhﬁédtﬂbn unit of Figure

oFi | | VF I's a direct current electrolyti
4chp<ﬂd1ngltatthmge§ﬂn©@wsﬂ¢mrFlfr$tlalnﬂr$gwélld| d,]@le@trg:slayers 124, 125 are
[ ncI

0 “8?1 nl%g\“ﬁ) fogﬁéecﬁak%f) ‘fl%%gg}o T8 prse ?nnlél Hgwes o%ybndge

pafd01r34|f*h:1yI inBRdBh it sMeCT3ayia88 aisecdrdl sic&JllB&Ib UBerrblﬂlﬁada 140 may
Wring Boards, Ref. No. PM)2N006, Rev.

inClogy » bt via mmjzandg},ﬁpfp prdja @ﬁ&ﬁwter@p@ ](%r IIB%¢I§E}8H403 may be
r oFl e
im0 ey 10 ioe pid BEES8e ERYShin il nd 1400 may e
eléanpatynthet Witk ﬁrMiédplﬂﬁe @lad M,30NAN, erbﬁtitedabyvﬁrstchmaﬂa ring 131.
incorporated b y reference herei.n) 80161?2#4 gureﬁwf .
Sqognd bR Biavi4neY lqchlée.arﬁeeqqdavé AR € SO GIPCOmT Y12 outer
el 14709 ufrﬁar dtﬁg Fect u g bteCEntJ@:tI@éa‘?%%ﬂttact e b pfd Ee?cbnd side

and ‘'secon l'ayers 124, are omtted from
1Fbg sihie 4Btet @nd t1H2b amlyd)ecnfn al¢cami¢al ycontAst wath &aeemd capture pad 132

Figures 4A-B, brid ncl u a.first sjid
angl Sl b SR A B e 4 P et it iy Ty T3, may
bé BdstidRaddo bk reiﬁaﬁuﬁﬁ‘ﬁkﬁfula@ rtiHOGY faB€l add bddofidl ciptare pads 130,
outer end 140b. Inner end 140a nay be in electrical

13hntrapectivelyn aftarddernpdianf of se  bplge theggthrovgh. | e Biserinterlayer
.end 14Qb in el i g
oGS 59 e LR PoFChe RS G, bRl gt pind vi

142 6E0EL d 13d, sdcand Yindwiy 14271 Ghd dende ﬁﬁmdd%a}&uterpadﬂ?»z
end 142a and a second via outer end 142b. Inner end

[00633 nmy Asainwvidy réﬁerezmééﬂ Fignies 4ér Bupach frfrgindsepond blind vias
BRS3Rehfiy HEL SUERUBIN HE01 ol g at hos

1€ncBécabedfiiy ase c&mdd diind vias 1r4|0n $42 3% aﬁgme;i inathel zsdipwemsion, or

annul ar rings 131, 133, may be.cons
a@haﬁ“ﬁﬁh@f'ﬂa e eriaet fnfse CiGra D SaESREE %‘hﬁf?ffﬁlge aspect

dosf aﬂ!ﬁﬂ 2:1L34d e %?&Eér\fﬂnyz 12fh8E, HREIBE Rfer@inndctitd @it 150

eret rough. Thus,” i nterlayer |nterconnect|on uni t
oﬁﬁ& mstynteyeribnt altorwsf for st grezipt thae tpadfoald@(2X) hmeeask in effective

first blind v secon
sl TRl el D Ca o PE e 42555 O Bt Poms, as
cA¥pArBd Withind Fﬁ&f ANCAL 1R @n@lﬁn@& béémuBe pagdd ifeectlay&tcore 110 of
and second blind vias 140, 142, respectively, may have

ﬂmnstsrpenvenﬁlaﬂ ihgs Byo disingtricilayers apg) twia sagna) layety @s spmpared with
Foridr’ X Strikfickn.
ol Ao SRR B PR L Mok e
tiRAco i diethickhébs e f&ytearndl sst@idcdieleeitici lagensri2d, 138) pfawgnal layer
have an effective aspect

(e.g., the mean thickness of first metal layer 120 and second metal layer 122) may be
increased by about two fold in carriers of the present invention as compared with a prior
art two-layer core. This increase in total dielectric thickness per signal layer is achieved
without increasing the aspect ratio of each blind via, i.e., of first and second blind vias
140, 142. The effective aspect ratio of interlayer interconnection unit 150, as referred to

herein, is the ratio of the length, L (Figure 4B) (i.e., the z dimension) of interlayer



rati o of about 2:1, and often greater than 2:1. Thus,

interlayer interconnection unit 150 of the instant
wonvesrseanm all ows for a greater than two fol d PEKUS2004/033012

increase in effective aspectigatio for interconnecting

adj acent conductive |layers of nmultilayer PCBs, as

: A - t he .
SEREAILAT S0, BE Pin L Nk ReuBATP B BERAUSR v
Ht(asl 42 Wahel iz akBds hidivated ye FusedA by\mesxegm@il anmdyelabelcdhSz”.

ared with only one dielectric | rigr art |

okl ayer FiggFesis aen VisyaAt adﬁO&iO@afra% PR R ofa, carrier for a
ultfla 2B & r
1 ayeelﬁr;és% ? 4%9 ilg A &%&?ﬁge{g&%{ 13 % 13 GIS%E]I%Rﬂin% RS b Plfirality of
intérsiotiert bsdgopadsildgt Eaett mler$tﬂmblondlg@@>adria4sna§ominmm6&l metal, such

ot PP LA PR B BUGH RUGSH PG 128 ni%ﬁbé‘ﬁ'%%ve%?epﬂy;omed by

eRRhin@londkide bR cb@%@ tlafl @Ee@ecﬂﬂa?er‘ 1P41(ERS EFibirel P1ALB
di el'ectric thickness per signal |ayer is achieve

[0095Jout i Frdenstitddl rhgidgh @ads é;%mab'ahq spaodd egett fiim redcly pther by a

alsiPit S o cRiee St i AR Fhielf s Rith R Bt daRaRRpRitch. P in
tﬁd:nﬂahgé- of frod alﬁcﬁﬁ a5 rtedzst ﬁulberBablm inteiStifidl€bFiadd ?a@fl 34 héay have a

en L (Figure 4B) (i. he z di nensi on
1amegfrr4 %Véﬂ@ﬂﬂ&@t(tfrf@éﬁh Ayt |1%ﬁp % mils eyyally ltlrﬂ@e Hingeref &pm about
1% 1%&'7%4{156 ABotni i fih, 13351@@'3? ngﬂt % th ]fi?erstltlal bridge

Z axis 1sin at e
padsr 134cigpically uek Iei?d@&ioaﬂcormatwﬁt@@ﬁﬁhmﬁngig@la&en 152@ tplothrer bridge

of a portion of_ a bri | ayer 126 of a carrie
P?%% 134 srifq PR ET peRsugHve ﬁ@% tdednta (AR AT a&ﬁmpepfsl&& of bridge
1 I Y r
S B A R s

budgrypads d 34, with vd clestuc#l casnacnpqmethereﬁettweph owvithlin b};ld@ layer 126.

' tit brid b t

10iec by PR G ORE RS SRR o RaRT i o & Pudilave PCE.
atRYd@hg 1@ %4né @ntbodinié Wiahe brdséitBhvertiBRS ST alidrer 198 'Iﬁé}ainclude a
bri dge pads 134 may be spaced apart from each other

peeudp sthesedayerare tlRe Pangfovas chitism ]deo umay, fprther 4nclude a first

; r n.th
bl e S0 24 B RS Bl Bl 8 Bl
thegeto M@ariv@ Ve 0 amdy atii tfatther Andludet ahsiacbﬁm @@dﬂifonﬁlr disleatpioUbyer 125°
12 to 20 nils, .usually in the range of from about 14

apcha gecopg] pdditigng) cemil@ﬁ"? RYEhe22r dangiated thersto, afaaﬁherfslhOélments
l;
O%Qhé]']llll&ntlf)ﬁ]t(ﬁslstslll&v{'@ in Wlkl\%gﬁ% 2 re?'?éé)tlyay hal G%e@xfeg or more

el'ectrical connectivity,
addihenal khi¢lelgec padisordidBuiivotaytw thaythoshehownndRiguree laminated to

el nt (e.qg., race or a conponent) of bridge |ayer
pi%@%ﬁ%&ﬁ%@%%@iy bridge |ayer 126 may consist o f
[GoST{ur al | Wy @éscHPEr aréRMble, PpicHas BARMS1a}SE, co}% tinoNghay itself
el ectrical connections therébetween within br i dge

cqnaplese Mmgp@iolgﬁqrs R20ut22.6 By lddmgiadditignal @pné@ém slajaers e.g.,
carr 0% L Q04 a accor di

1 Rclaheite o RS S v YR AR RarTSaEI 0P R fpgpise from

thrékﬁiolei}e oBmore conductive layers (only four conductive layers 120, 122, 120°, and
122’ are shown in Figure 6). Each of layers 120, 122, 120°, and 122’°, or of any other

additional conductive layers (not shown in Figure 6) of a carrier or multilayer PCB 100
may comprise a signal layer; or one or more conductive layers (e.g., layers 120, 122,

120’, and 122’, or other additional conductive layers) of a carrier or multilayer PCB 100



pseudo three-layer core 110. As shown, carrier 110

may further include a first additional dielectric
woOaywsro3didd' and a first additional conductive Payais2004/033012

120" lam nated thereto. Carrjser 110" may still further

i nclude a second addi ti onal 3lelectr|c | ayer 125' and -

a second addi ti onal .conducti Ve .
my SRR 4t o P D i it Ve INRR i e arl. “ThO Rk Bfbre carriers
119N 4y Helbofribiddglafinat €D o detier {Riguremitolfome afretielayer PCB having

nor e addi tional dielectric and conductiyve | ayers than
from dewe t RS an mone Ringuetivedayeaniser e Mg do

e-1 ay, i .
BBES: 2P Surical Taghes < 6ack prstplere o ttavea n
a flegidd| 2002 fakihg Q, coilﬁéhtloﬁgll aatilrfor asailtilayamPCB, according to the
conductive | ayers, | ayer &O 122! udo
PriQiraste - Pigp 02 dbyadves mowélasw wsiel ¢la dﬂlsmﬁelweéoﬁ’ﬁ ja§ ¢ layer of
A e ( Viof
GO0 AR bt S YR58 o ghay S, (OBt ltcin
limﬁaﬁ'orgwsmc&)ed ‘il ffillodg ragseofsa ddfhed H22metep @hd aspedt |®AB'in a thin

th ddi t I dugt i N t
ciglsis Frtee s PUnigm, fHigoess B S BlEISRiTe (g o Bess THECBs s
t 199663&'451&153 signal layer; or one or nore conductive

ayers | ayers 120, 122, 120', and 122', or
[09593 r ad dStep 04l incdnesufrming waaiy deappurst padscand fasget pads) on the

cquﬁléiaye ryI efc %1{?1% %ﬁ%@nﬁ?ﬁ?l arrﬁ}aaogl o%%cﬂr a(gsr ﬁ%&l known in

the ! ITfeSto 18k infrylifend W&ﬂ@ﬂlgﬁkﬁﬁéﬁ}ﬁrﬁ&bﬁ@@ﬁbﬁh@ the diameter of
(Figure 2) to forma multilayer PCB_having from four

cyreenp gtagst oriieeart eaire hRde amda%g@ nededs typigplly lmifgd do gyound 10

ot P o P EE byt A BT R g i R et of i

sie@n Ve rbinpadsone bndgaepacfsor34aoﬁnhletmi/<mymn PER, haze (dmnle:tﬂtg, d up to

to the prior art ep 2 di
KR e T
(E%‘fb% B@au&%% ?&g 111@%1? {ayeXf (of BREES 1a§@1‘) | 12@ Df %Qﬁ'ﬁrsséfdﬁe invention

e to pro mtations associated with filling
mrayl lask drhcﬂ, demporedtsd ion e rconduttiag festuresat iThe| 1arg&r dieinpeter of

el ec er., the kness .of..th
bra%l 1 pEfErinyartgp e Y oaalBeCSF ity gl ggpstation
‘lqﬁfoﬁ&%ﬁ] Step 204 invol ves form ng pads (capture
[(s) s and target pads) on the copper |ayers by etching

069]coppe Step&% invpihves fdoilling 4 krle droughanepadoth of the cppper layers
t.h e
TR RS Bl DRSSl R e
titinle THerédfRr,atep 208 pkhick epailsa dind piaarrgatyc]:eaﬁ“sthe pﬁor art process,
(ﬁlcallyllmtedto around 10 mls rior_art

dhe perall thignestal e suriags cqppes: e%tqpnz PyRive filling the hole
vfi&% 4éléctltl&llll Rd@tive BhaRertl Z&ich 128 a%%%BhﬁQ @poﬂf ' ﬁﬂﬁn§’ﬁfé%ole in

I 'nventi on may have ters
this manner becomes impracticable for presently used d1electnc thlckness hole

diameter, and aspect ratio. Step 212 involves plating over the fill, in a second plating
cycle, to provide a contiguous metal layer over the filled hole. Thus, step 212 further
adds to the surface copper thickness.

[0061] Excessive thickness of surface copper may prevent etching of fine
features. For example, for a PCB having a 3 mil line and space specification, a surface

copper thickness of 1.4 mils or less may be required. Prior art processes that result in



about 20 mls or nore. The |arger dianeter, d f bridge
pads 134 of the invention is possible because the
wogeostocaart al | ayer (or bridge |ayer) 126 of CcRCTiUS2®4/033012
of the invention may | ack trages, conponents, or other
conductive features. The | arger dianeter of bridge
. ahhe ' i
B3 ety ighigsh PP 4300 Shral RELBE AR BHE Bopesgine sps 0
ﬂﬁﬁ%ﬁ&méﬁ@@ﬁﬁﬁ&omﬁyolves dr|II|ng a hole t hough one or
$6ﬁé% of the copper, | ayers and the dielectric |ayer,
[ a bl Pifg AlApf dhe REQTATORTGFESH SO VGSPE’BaQ%Blgi tﬁ@ GPR/R% 1a}’ef(s)
r h
oo i NG AT LS, 200 P LE CRRRLEHAE may be
at@niplishaly dryalvhechimicd neslsctoén tdfe sefadeaceppenppwhichSpeqress may

210 .invol ves, filling the hole with electricall
RHRAYRY PSR el In SIRATORS WoH] YR PER{APET GpESRS the maximum

pEnkikdibig tHhifiheBO Ir@du'cﬁoﬁ BF SurfHRE B&IpeP 89 '@Iﬁ&agéTBE AedttRABE Rarrier or
for presently used dielectric thlckness hol e
iidicamponents, Ead{mgs@émeased menuf&tmpngqfﬁcmnml ves plating

IR0 quout ol 5785 B0 A, RiocPRer 55 Pt K mbing o

nﬁﬂﬁ]ﬁy&lﬁllﬁ Whdshede rlgonk Plathey Srld. a0 LARIE! altbial iéﬁﬁ'é&e copper
[ 0061] Excessive thickness of surface copper

nmay
ﬂyral@wwf drovhilngilor lessranfheareadibsachimyed.e kanysretotal sprface copper
n
AN Al A hnol Bt PR PR B BRELERL Woheifly of surtace
cogmpui anddllows fiaer laktang lspeccessgemtiohat r esult i n16 sur f ace
er thickne s greater than

LORAT i ona 1ot & cgl{yeﬁgrqsm éﬁ%‘?ﬁé 5 URlepss (%Qaﬁléwhwh may
be 01?19@1“1ed [190§ Zhethb§ %(ﬂ)l%opfxnatﬁ]% R bRl g PCH; C3ctording to. one

I nvol ves pl anarizing the co | ayer in which
embbdimenteisthb pmserd iintenton. $1Iept3@2| mafyi 111\?0&!113 previdipg atnastal clad first

over . anari.zin be. acc lis hani .
s o SPerce § AELReeb e DR o Gulboldyseeond side, and a
18%€ 85 8éppRt YoiP bii 86 thBFir@adidd &1 thbRednt Watel OB%p YRRy involve

surface copper exceeds the maxi mum perm ssib

forming aekridger laglercon ome (ﬁdes of fthe dietesppre layeray Elam@glé% layer may

SRS SN g RETRILCR B e e 42

Fignré e Theltaidgadyer ﬁi’a? beif&ﬁﬁedey didling the eﬁﬁpeﬁﬂ‘bﬂ@h one side of the
maklnganultlla er use only one platin

digleetric laygr. aAk@wmely, éhet '?ﬁ“iﬂe radp pad decysise rlawn @nﬁ bgdormed by
bﬁﬁdlﬁ? (ﬁg Of]ﬂ-él 22} lexﬁHse(ll 9&%&?5&1 & Jsg‘%dérf YadREA! %ﬁﬂolo%ﬁm@h? bridge

tota ce copper t Creases t
pienfoamid dwngngsiep Maylbcsdfemeuu @b a@reudd netial ager.
copper, and allows finer |ine and space resol ution.
[0064] Figure 8 schematically represents a series of

[6065]s (308tcd BBb niyi ifitolI&YProviding a second dielectric layer disposed on the
bridge layer. Step 308 may involve providing a second metal layer laminated to the
second dielectric layer. Steps 306 and 308 may be combined into a single process in
which a dielectric layer, which has been clad with the secornd metal layer, may be
disposed on the bridge layer. |

[0066] Step 310 may involve forming a first blind via, wherein the first blind via
extends from the first metal layer, through the first dielectric 1ayer, and to a first side of
a bridge pad within the bridge layer. Step 312 may involve fortming a second blind via



be involved in a nmethod 300 for making a mnultilayer

PCB, according to one enbodi nent of the present
wonvesrséan. Step 302 nmay invol ve providi ng a necalusedoad33o12

first dielectric layer, suchjas a dielectric |ayer

having a first side and a second side, and a | ayer of
frgnl%ﬁﬁee geg{m% n}?gajl l%bxga}' rhnlon%‘ln @1‘3 rs?%orn‘?ir: dqgec%qg l:i}%? e%%%g I’ltdsecond side of
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nprise.a plurallty of spaced apart_bridge pads

vigedermay,bel foraesi by arpirwwe@cms gaserdgliing. asmﬂqfénlémgd@rephoto-
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[aN6N ect r i Step Bldrmay Byobeplamgtshut theifdge ahdyenond tlied vias, such

Rbinr o BB i Sra BB R} b muigyer carier
whBRiBeR8 iAlNaRe igerBhmRdoh ﬁﬁl@ gihélﬂdleea M 1IeE pad idispobddChetween

a dielectric |layer, which has been clad with the

theefiishandreacand (biipé wiasn@euse 44).s Joeeirsioand lsecnei Rlipgl vias may be
%ﬁ?&/ 650 to éa%ﬂ% er %“} ﬁl@ 3(%%1 ﬁ@(y r{gi cg)lra)\(ﬁl \t\f&fl%@ g{'le%é ézgf t The first and

nd vi a, I er €1 n i nd via ex

séd@ﬁd bling tflaﬁTﬁia§|be|p@at6d shut fir Dsigle phein ick/Ble whirgd @ﬂﬁlllmocess such
| ayer, and 1o a first sjde of a_bridge_pad wthint

ap eqMicrpAlIY VISprsess 1of ther§hiplay (PP litg MatlBergwh, MA), as
réﬁﬁggﬁy%&$?bg59n1the second netal |ayer, through t he

secon ectric layer, and to a second side of the
[Qﬁ68:]ge paﬂ)pw)maﬂl steph rﬁd6bma§z|gmvblay elamirizdiniy ohe t ¢ve nidre sa;dditional
blind via an he secon

ol ot e o 55T AOROR eI ot e gt 47K S metal
é?y(arsmmegﬁé B:irﬁgr or ?&h&@’cﬂré/e-la&éleco?é fotindal hynsted @ozrgya, In this

énmanate froma firs capture pa of he first netal
wagy@egrrigtthvitgups ocdn dr inpiersdgnal htynmynae'n’a@ fareerly (th@nal step 318

secon ad .of .t he second net
o PR A6 SR o S I00e Sy e RrmIRd ByPecthihg o oY
sﬁegﬁ’;% (2-3 B, tepdvERGANGIHIHEEPCB AXEhS frofe$ Be 28 bY Bloye signal layers.
067] Step 314 may involve plating shut the first an

[ nd bl Fregre? a@lerrsa@éﬂlw TSRS ¢ Ftiss | Qfyadgps (402-404) involved in
lrﬂétﬁ&f 266" V\?;ll fnglﬁng FCEO 'égg%gc%ﬁ% %8 o e%ﬁﬂohﬁﬂ&ﬁ of the

carrier, erern ayeér 1 nterconnection uni
pfmgfntumdnudm Step r4|0ﬂ glmypmtblwb Ppoiect hektileypr chhferfom laqnbeudo three-

and second bljind vias (Figure 4A). The first

laygt 646 Bt PRI e r}axﬁr% cogpBeb B stsr ) gy dpgluce two
1?’1 oRasi op s&nd eﬁf%@?ﬁn?éntswtﬁer}nﬁﬁ@ay@f LSRRy B@%seu-ﬁ&ethféetlﬁﬂfer core

d second blind vias nay be plated shut in a single

nplyab¢ regnsigared tasheng subtdsbémbly doedbe nsultitayer PCB. For example,
additional signal layers may be laminated to the pseudo three-layer core; or two or more
pseudo three-layer cores may be laminated together to form a multilayer PCB having at
least 4 signal layers. Step 404 may involve forming a plurality of interlayer
interconnection units within the carrier for interconnecting two or more conductive

layers of the carrier. Interlayer interconnection units of the invention were described

hereinabove (e.g., with reference to Figures 4A-B). Formation of interlayer



as the McroFill (tm VF process of the Shipley Conpany,
LLC (Marl borough, MA), as referred to herei nabove.
wpQOBGBBev@pt i onal step 316 may invol ve | am nat i RQTAIS2008/033012
nore additional dielectric |gyers, and one or nore
additional netal layers, to the first and second net al
: basi ¢ : Jer. o - | r.cor .
G Reiln L, 37355 16THUOG e Rl TEYHBe) Hefltp, B iR, win
refgrene® t6 imxetlood 400r(Bigateg9)al | ayers may be formed.
i.onal step 318 can..i qvol ve | am nating. together two
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chBp Syl ilieed, PRt Bidks TR oB8Y B RRSH by liinge taver of
cg%gﬁ if6le 1 26inkted BE adsesoidt 5186 B iey fifsP didlét@ridTWfer BtRMation of the
°CB. For_exanpl e, additional signal |ayers may be
briggs lageteld degsribad elsswhers herpin dor exasmpleovidh refierange temethod 200
seudo three-layer cores may be | am nated
gether to forma multilayer PCB having at |east 4

[G07R]al | agep508Shepirtoierpmyvidingal seeohddidlergria layer. The second
plurality of interlayer interconnection units within

didfretmcdpy rarovided Mt YBHReEPT grnated i ¢ gedmertcticl dhat the
SRR 08 Ll SO P o SUBEA Y I SOOI e fs and
s¢oond dielentridlayee Séepc®l @ maFimgwiwesprddBlg a fapomdtmetal afyer, which

interl aye Lntercqnnection units of the invention is

14 81%%%{6%%%@3%90&8@}5@&90 dnple, with reference to
[oetd)od 408teh Fb OirBayP invdl RO 7fgi}mi'ﬁg 9T frsl Chisah ARt dCah | Mterlayer
_represents a series of steps (502-514) involved in a
intercorgcBoouIib wheeskn g fastdindives mip be disposedi betyeen themirst metal

accordi Q. a her i of .th esent . .
BEE I B s BT EbRSLs B SIS R ik s FR Y sqpond blind via
of iieSintdtRy@l inteddtRihectDneynif Gvheidy thd¥&loxe blindvvidi Mgy de disposed

first dielectric |layer. The first nmetal | ayer nay be
betyiepm icetpoens! o] fayer d1dgesespnd pideof the bidgs ped.r Figst and second
biftY Sfas GG b BpBBROGALENS b WY balt il BB caier are
dspabathapastovby é¢.glgwithadsiencmty Rigurbod Akl atal/ Feguedng a

r of co r. foil.lamnate 0 a.second side. of the .
A G e FoBBEpd SPhys iR iGN HE B RigE: iy @ single
plaBingl@$QE, e exﬁpa&v&gedfgcdﬁ%& HNith refQEnRXB BB d 20 MFigure 7). Use

reference to nmethod -
of a single plating cycle minimizes excessive build-up of surface copper, and therefore

decreases the need for subsequent reduction of surface copper, as described
hereinabove. Optionally, after forming and plating shut the first and second blind vias
to form a pseudo three-layer core, one or more additional dielectric layers and metal
layers may be laminated to the pseudo three-layer core (see, e.g., step 316 of method
300 (Figure 8)).

[0075] Figures 11A-E illustrate stages in forming an interlayer interconnection



(Figure 7). [0072] Step 508 may invol ve providing a
second dielectric layer. The second dielectric |ayer
wonresiodedoi n step 508 may be | ami nated to the BCTAF2004/033012
| ayer, such that the bridge pads of bridge |ayer are
encapsul ated in dielectric material between the first
e tr ST ' . .
pr o % ﬁl?}%iglaa gregglﬁd rh?%e{o one Er\?\lﬁ d'i%l%nﬁﬁff thg\ﬁ%s\éﬁt tmv&:n’clon

Figoretiné\ sheegndirsh ﬁélem:thc laget E@Liewhlcll of/3d clﬁt ep e§dl£s1dayv1th a layer
nvol ve form ng first blind via of an interlayer
of (RPBFCGrBERsIE S leyerafapares 20 prde stpPrayp S apper foil

1225@ %%?Q%ﬁ% g%g& gtﬂ%{ bish %te re@%frea td asyg in gfi cBd firfiSdielectric

de 4 may invo ormng a
lasqddﬁdlabingm:jﬁnst anetdl ctakies1demlai with erfistnlagereadrompper Gml 120, and a

s inglf £170 SLlec B Aaieos Bt doBbe dBb Ad oo ddedirt layer of
cdppbr 0§111998nRAdso td fefdrc@ns her8RORGirk! rhdish 1yer S J00rTRGeO8hd layer
opposite sides of a bridge pad within a nultilayer

ofcappérdpil 426° mawbe ¢tokedl thdomi ahhdgedayer. 136 (Fl\@uﬂ:s 11B-E).

10GEE " 717 ool aER SPRAE BrEl Al mgd B o i Y obing
sedorfd mgéxeofniogpérrﬂaﬂ agel. eForfthe sfedmRlagity, IS ¢ anE ghot bhly one
reference to nethod 200 gl gure 7). Use of a single

brifggtnadd émﬂén bridgerayes 126; doweyeydn practige, aorpich dewgempamber of
f h d f
b&%@gaﬂrg% %ﬁ{:talvgﬁlhq%ﬁﬁ&%eq?gcézéogpgse asotrjescrl bed
[00FT§i nabo&gure(hlt@ siald the sifuctre 6O Figung 1 8B chrpl &thichgmay have a
sepHbe{egiie ot 35 SR GROMDRSULIRIFE 5 Brigef debFde Although
tgﬁﬂé@ rﬁca@c&he@t@@aﬂ Yy fvﬁﬂﬁ@%nﬁg héé‘f@} N8¢ GjabOnt {bebB%%eUS&H 134,

ree-|layer core (see, 316 of” net hod
dyriigglamenagiph . firft0@idojechind dre@tnc lajéra d2dal 25 meagﬁsmamund bridge

e iy B A 0 R SRRSO e depfa dictectric
lapérgsemtiosnvention. Figure A shows a first dielectric

124 which can be clad on. each side with a | ayer
[0878F o pper Fignsiel 11T ilstrgtenthe Snt@c‘futeaga‘"elflgm 1d6p p@pr ¢tohing first and

seé%ﬁe)q ec@rl C&'Gdl}léﬁgs{%& Ve elpzag 11 0 ﬁﬁ respectively.

ayer e

Figeteal 1 © aldo fshéwd adirel weid via 14@y@ﬂ aﬂ.%oh@‘blhﬁgl ﬁaf1I4QSt Flrst and
metal clad side clad with a first |ayer of copper fo

segoisl blind) vipsld0o AW caR grtend 4ipm ifigd amdazgcqid mstalslagers d20 122,
re% ﬁ{relg,fto‘}ﬁ&%ﬁ sbRl hsfh%?ofbn%%tpfa&gﬂ | ayer of copper
ol 120 0

may al so ere erre erein as first netal
[0039]3r 12(QFigiited 1¥showd theaspactuod oftitipperl 1Doivhichafay hewe solid first

 Shetayher e RikISr ke, 126 LELOM S8, L0 e
1nfé?6diﬁgctﬂ)\h W@CIHON®r interconnecting first and second metal layers 120, 122. An
interlayer interconnection unit 150 of the invention has been described hereinabove.
Briefly, interlayer interconnection unit 150 may include first capture pad 130, solid first
blind via 140’, bridge pad 134, solid second blind via 142’, and second capture pad 132.
[0080] It should be understood, of course, that the foregoing relates to preferred
embodiments of the invention and that modifications may be made without departing

from the spirit and scope of the invention as set forth in the following claims.



second | ayer of copper foil 126'. For the sake of

clarity, Figures HB-E show only one bridge pad 134
Wwoi20dsioaedani dge | ayer 126; however in practice, PaTmsed4/033012

| ar ger nunber of bridge padsapay be formed within

bridge | ayer 126. [0077] Figure C shows the structure

of Figure B and which nay, §1v second dielectric

| ayer 125 and a second nég asﬁ%@%r 122 | am nat ed

thereto. Although Figures 11CE show a gap 112 within

bridge | ayer 126 adjacent to bridge pad 134, during

I ani nat i o int&layen thiere6:@ieetich @hRCloF iaCphMKar Sirdidt bodrdS(PCB),

may fuse around bridge pad 134 such that bridge pad
CQmATIfg: be encapsul ated within first and second

di el ectricg_l. . . 78 i.qure.D . .
il lustrat érsl lﬁ%glgi?lﬁ%@gﬁ r]péé (%’fa L@ggauﬂrires’{zeggfaﬁ % i &e Hﬁi r?bde’ wherein
shidriateraitid] $edgnPadrey dispdsall ebweedla fikt2dicle@sRERlyel @hd a second
t? forpwcapture pads 130, 132, respectively. Figure 11

dislegiaolayefows a first blind via 140 and a second blind

via 142. Gig blﬁfadviégfég&‘éd %gis% ﬂ%@?d&é@sa@i@e&%@i&l’ bridge pad,

extend fromftirst an econd neta ayers
whesges4id fiedt plind viafexteads throhghasiditstsiicledriofayter) dge pad

134. [0079] Fiqgure. 1.E._sho the strugture of Figure 1 .

D whi ch nwewg@ﬁvhgg iddipnosed o d seqop aldSBfrﬁ&lC{jmgesfsﬁﬁal bridge
pad Gvherdift daidfsbddnadiiag Qiaggx?éﬁg t1264h dafll dcL540 &ﬁﬁ&ﬁk@%?grh &vherein

i nterconnection unit 150 for interconnecting first

said dofststifiel bridgeaadris adapted to2xdectibgnllyrroandcaypaid first blind via to said
' ection unit 150 of the invention has been
Sé%é@?ﬁﬁ@gwhereinabove. Briefly, interlayer

i nterconnection unit 150 may include first capture pad

130, _solid first blind via 140", bridge pad 134, solid
secofd bl iThe yterayen intercgprectier yad of phaty b Yhgreimsaid interstitial

op o ol Faret B PRI R 08 bl ront ¢ of the

i nvention and that nodifications nmay be nade w t hout
departi ng romtlhe spirit and scope. of the invention
as sét forfRMiFFlayRRiniEsnaGFtog wital flaind. eharews 1. An

i nterl ayegyji t i i nt. e .
boay o ( peey rSr BRNAR xRk o b HreCodah o 1ok idugh saia
fired it tric Tayers endsiodieidefiet sidesefcaiddntststitial bahigregiad, sl d

interstitial bri . pad is disposed between a first

di el ectri gt e?_ﬁ%aﬁlggﬁ’&ﬁawg S’ét(?ﬂ%s gf’%‘l ?eéffcrop@gf’ﬁ%‘ft} eal_ayer’ through
sdill 6&donBldigébtvd Ry6h &S R8id RBcoristieldrissil it Aeital bﬁ%éjpad.

interstitial bridge pad, wherein said first blind via

extends through said first dielectric layer; and

4, The interlayer interconmection unit of claim 1, wherein said first

conductive layer and said second conductive layer each comprise copper foil.

5. The interlayer interconnection unit of claim 1, wherein:
said first blind via extends from a first capture pad to said first side of
said interstitial bridge pad, and
said second blind via extends from a second capture pad to said second

side of said interstitial bridge pad.

6. The interlayer interconnection unit of claim 5, wherein said first capture



a second blind via disposed on said second side o f
said interstitial bridge pad, wherein said second
wohkbesd3wd4a ext ends t hrough sai d second di el ect PCT/US2004/033012
| ayer, wherein said interstitpjal bridge pad is adapted
to electrically connect said first blind via to said

| i [ oG o1 lLayer .j.nt -0 .
PR o o0 bibygk poll Gach TG Bl I8E AT E BBy of said
noterspialdbeidgapati. sc- shaped conductive el ement. . The
interlayer interconnection unit of claim, wherein:
said first blind via extends froma first conductive

| ayer;, thrgy eﬁ%}eij ihtbrceineigh %ﬁltfdf%l%ﬁyﬁ fwh&ag $a9d jnterstitial
said first side of said interstitial bridge pad, and
bsidpeipatlws ndlidphéterdn vherange efifdsn fbarm1a ts2¢omld. conduct i ve

| ayer, through said second dielectric layer, and to

sai d second side of said interstitial bridge pad. 4.

The ignt er ITAY @fterddybLMERETIRES AU el 1CWALRnL

wherein said first conductive |ayer and said second

conduct i veaifl & camprises 8 mpidie dayebdispesed between saildirst dielectric

' ' rconnection.unit of claim, wherein:
1%@%5&#?%§%w@¥%ﬁgﬁ§%g?a;%éﬁgs froma first capture pad
to said fk4i8tinterdieiaDibridaé chadniselozhictli withibr 60 ®ridae, layer, and
Viggd,sai,d,second blind via extends from a second )
Friny sad ierstitaal baidge paklapks dpeircal cosrgcton, nyithie said j biidge layer,
[ At i nterconnection unit of
t%?ggﬂfﬁ, lgggp§@§g?§h§é%§¥§£apture21 pad and said
second capture pad each have a dianeter |l ess than a
di anet er said interstitial brjdge pad, 7, The __ . ..
e o9t ay et e REaSh ABECPBH-BRR S5Ol Gl vhcrpiay tgrd interstitial
beidbslpdds @bSdidltih 8z difecHSE Wit Laiddf s 1HAATR LR with safi@ &econd blind
range of fromabout 12 to 20 mls. 8. The interlayer
Vimt er connection unit of claim, wherein: said PCB
conprises a bridge |ayer disposed between said first
dielectric |ayer and said second dielectric |ayer, and
sai d 10Nt e Astihferl@fer itbrdaghepash st foR @aal-1¥el PCB, Sdthfrising:
bridge |layer, and wherein said interstitial bridge pad
| acks el eédifstcantuedaddevinga firsiiannplar ag;d bri dge [ ayer,

to a cond | f .sal ' r. 9 The .
interl aye?%ﬁgfzar @%ﬁ%gﬁ% n I%ﬁllln? g %@ %T%gﬁl 1rinIaS}llj%av%l gerr & Ihf said first
visaduter erideinsdontaciatvithrsaidgfrspedbtirs padaxd @hcitdlediby said first annular
direction with said first blind via and with said

H88zond blind

an interstitial bridge pad having a first side and a second side, said first
via inner end in contact with said first side of said interstitial bridge pad;

a second via having a second via inner end and a second via outer end,
said second via inner end in contact with said second side of said interstitial bridge pad;
and

a second capture pad having a second annular ring, said second via outer

end in contact with said second capture pad and encircled by said second anmular ring.

11.  The interconnection unit of claim 10, wherein said first annualar ring, said
first via, said interstitial bridge pad, said second via, and said second annular ring are

coaxial with each other.



via. 10. An interlayer interconnection unit for a

mul ti-layer PCB, conprising: a first capture pad
woaavisrngewofirst annular ring; a first via havi RQTAS2004/033012

first via inner end and a figst via outer end, said

first via outer end in contact with said first capture

pad and encircled by said first annular ring; an

interstitial bridge pad having a first side and a

secor si Tgs inSedédhnbétiohilunyt of claii €0, Whsteinh contact with

said first side of said interstitial bri dge pad; a

second vi widhitet wig exteads Brepahiadiptielpctap @Yﬁ’h @né second
via outer t act
i th sai cELEsaREufl sRREACRleR o OR FHEERE 2L
and a second capture pad having a second annul ar rlng,
sai d, second via outer end ih. contact with said seco
capt e phe Bcamertion Wt ohclamy 1, sy sad iy ‘ieéﬁtltlﬁl ge pad
;?s]a diditet ﬁht gQ%P%rbehbg{H f4 8f17Gk&. M 10, wherein sai d
i rst annulL Ing, sald first via, said interstitia
bri dge pad, said second via, and said second antrul ar

i | with each other 22 12 Th
it ok Eonn B PAEET R TR SO0, WRGPEF n: said i1 st

via extengsq hﬁ[tﬁgﬁ? PEH ¢dniprised &1 @fekid] briigyRYyer,and said

second via exten through a second diel@ctrid |ayer.

13. The i saidintesiitead bridge padiis a gpmponenhefiid widgelapersai d
interstitial bridge pad has a dianeter in the range of
fromabout 14 to 17 mls. 14. The interconnection unit

of cifi m Thevbiesredriccéd Aniful Elaindy @ whBInCasRdfsakl At via and
iinternal  bridge layer, and said i nterstltl al bridge

s gecprd Hlaé’@ﬁ]%ﬁ%ﬂ% igHio ghaideast shayelilayer . 15. The
i nterconnection unit of claim10, wherein each of said
first via and said second via has an aspect ratio of
at | dast Ehoitdtertornectiéh vlibhef chairerlOpwheeitn eind unietconhection unit
claim10Q, wherein said |nterconqection unit has an
¥ SRR aENq Gepte” GRRARM Zthhan about 2:1. . The
i nterconnection unit of claim, wherein: said first
capture pad is located within a first conductive
| ayet7. saille mmedaptlunieofwmrni]@, wbersired wWithin a
second cop d(ij %‘fslt \éz?ptlllr% ad is %Qged within a first conductive layer,
said second capture pad is located within a second conductive layer, and
said interconnection unit further comprises a third via extending from

said first capture pad or said second capture pad to a third conductive layer.

18. A dual blind via interconnection unit for a multilayer PCB, comprising:
a pair of opposed coaxial blind vias; and
a bridge pad disposed between said pair of blind vias, wherein each of
said pair of blind vias is in contact with said bridge pad, and wherein said bridge pad is

adapted to electrically interconnect said pair of opposed coaxial blind vias.

19.  The interconnection unit of claim 18, wherein said bridge pad has a

diameter in the range of from about 12 to 20 mils.



said interconnection unit further conprises a third

via extending fromsaid first capture pad or said
weeosrndewapt ure pad to a third conductive | ayePCTA82004/033012

dual blind via interconnectign unit for a multilayer

PCB, conprising: a pair of opposed coaxial blind vias;

o 20 B8 eSO LR B0 B i o i
viae RhaL Hiatictdd 15 fhie Garipe o Gondadut Ao whier ei n sai d bri dge

pad is adapted to electrically interconnect said pair
of opposed coaxial blind vias. 19. The interconnection

uni t ,of claim.:18, L. Sal g . .
i andber 15 oBEP fon AShEeRE Sihd BRALIETRER), sojd carer
c@fprisihga psdudo clapsdayti e, waidtpsefdocthmedaykd cotstingladiigeach

of said paiy of blind vias has a dianmeter in the range
of from aB&ust metalda¥stini |s. 21. A carrier for a

mul ti -1 ay il dlctst GYtosRORH did FBhotd Hhcar rier
conpri si ng apseudo three-Tl"ayer core, sai dpséudo
t hr ee- | ayeibridge yembdposedwan saal fuist diclen®icdhydrayer; a

first dielectric.layer. disposed on said first t al

| ayer: a Borg Ll Tyt Rt i brdgeyteyers and
di el ectri g sk mietA 15RF 81RFosdll 6h 84l sbonl AYGEGE BHGSed
on said bridge layer; and a second netal |ayer

di sposed et shidbadgrdayir ebwprisas@ flupbiy, ofishaged iapaid dntgrstitial

rid | ayer conprises a plurality of spaced apart
b?%%%ﬁ% 1%%51 bri dge pads, and wherein at |east one of

sai d pl ur alhiteyn &fledsnbmy 6t datd sllirality clUatcpARRl bsdRpadkas adapted
for providing an interlayer interconnection between )
foraprgviding en aterlpyar aiptsrconnection; bptweerb sdd nkiish matalylayer and said

ier of claim2l, wherein: each of said
s%%ﬂ?ﬁ#%%%%%ﬁ interstitial bridge pads is connected to

said first metal layer by a first blind via, and each

of sajd plurali.t f.interstitial bridge pads is
conngétedH£B°§HF%P Brrch> WOE%I: | ayer by a second bl i nd

via. 23. The gahid fAlra8fy & Blemidli bR Hids issé’t;rﬁileaécg 49Qaid first

| ayer lacks a n el'ectri'cal connection ‘between sal
mskal laylet by a dirstibinévist antd al bri dge pads. 24. The carrier

g];i glgzl Lnagé'dh X\Pgariglprur%ﬁ{ydoP %nl%er:rgtlitlia}lybri) gelpnatdg rigtclo}lﬁeacl,ted to said

second metal layer by a second blind via.

23.  The carrier of claim 21, wherein said bridge layer lacks an electrical
connection between said plurality of interstitial bridge pads.
24.  The carrier of claim 21, wherein said plurality of interstitial bridge pads

are spaced apart from each other by a distance in the range of from about 0.7 to 4 mils.

25.  The carrier of claim 24, wherein said plurality of interstitial bridge pads
are arranged within said bridge layer at a center-to-center pitch in the range of from

about 15 to 25 mils.

26. The carrier of claim 21, wherein:

said first metal layer comprises a first signal layer of said PCB, and



are spaced apart fromeach other by a distance in the
range of fromabout 0.7 to 4 mls. 25. The carrier of
wobheisrms@®) wherein said plurality of interstitPai/us2004/033012
bri dge pads are arranged wi thyn said bridge |ayer at a
center-to-center pitch in the range of from about 15

to 25 ml %fud%emn-gl?ﬁetﬁ%)?e'r €om §1f1§e%|aas'te£8nﬂ s@?ﬁﬁ%& of sa1fidPCB

first nmeta er ‘conpri ses
sai d PCB, and24 said second mat al Iayer conpri ses a
The carrier

seco nal Iayer sal 27.
cl ai :}3 gf Sf@r‘ har qogpsising ﬁ%ﬂﬂaéliﬂgina;gnal layer
151ﬁu1§{edlt@gg1@gge%qome§@¥gr (;bg.mﬁudo three-l ayer core. 28.

he carrier clarm erein said carrier
conprises from2 to 4 additional signal Iayers

| am ted o sai.d udo .t hr ee-l.ayer, cor.e.

pseu J&‘@ ‘Ta%rgéglla@ £8r W j"efﬁn? P cagyier gﬁn@prbss%“ﬁaom 2t04
adfiEBhal si-‘g%ﬁpl%y&b Neninde®@tdadl pdeddPThréddfaflr! ByET

i nterconnection units, wherein each of said plurality

of interl ayer i nterconnection units extends from a

ai o1 @2tr1 & Py e Ry BRERYE APl ieref R oo, Bpmpgsing:

bri dge | ayepluglisp@F eﬂt@l@?'é‘rairﬁerf:d)r&fébu&i ehR L Wh&elnd¥dh of said
and_a second dielectric layer disposed on said bridge

plyrplity of jpterlaen inderconnseiomunipeexignds fipst 2 fisst gnasldavey t@ra second
n%mqﬁ econd dielectric layer, and wherein at |east one

of said plurality of interlayer interconnection units
conpri sesa fast dielem‘islaiybﬂ dibpdsed oy aif fiekt heeAlsdr;W t hi n

said bridge la first blind via extending from

said first CrdEafavErdieRosedonsyis fityt diclesiicohyars

interstiti [ i a

ext endi nglaf% %%O%Hggﬁ? %‘ch?éé‘%gg@&%o?gf@?%%?ﬁ{lggq gy \sfecond

si de of saihgreimsaidstecendametat ilagpe ipathpod. onAsaid second dielectric
1mJI ti al ayer printed circuit board (PCB), conprising: a
PP&%signal 1 ayer; a second signal |ayer; a bridge

| ayer di spagfin Belewd e oFistidl primlitys bOmedrlab @Yidfer@fection units

said second signal
comprises:
an interstitial bridge pad located within said bridge layer;
a first blind via extending from said first metal layer to a first side
of said interstitial bridge pad; and
a second blind via extending from said second metal layer to a

second side of said interstitial bridge pad.

30. A multi-layer printed circuit board (PCB), comprising:

a first signal layer;

a second signal layer;

a bridge layer disposed between said first signal layer and said second signal
layer; and

a plurality of interlayer interconnection units, each of said plurality of interlayer
interconnection units adapted for connecting said first signal layer with said second

signal layer through said bridge layer, wherein at least one said plurality of interlayer



| ayer; and a plurality of interlayer interconnection
units, each of said plurality of interlayer
wonv@rosemmect i on units adapted for connecti ng BaraS2004/033012
first signal layer with saidygecond signal |ayer
t hrough said bridge | ayer, wherein at |east one said
|nterJ er25 I nterconnection units
Hﬁélld&r%!eg%%n&gtscg opposed coaxial blind vias; and a

br|dg@a@@doﬂmﬁa@&ﬁﬁubbhmﬁe@gaﬁad in electrical contact
with, said pair of blind vias. . The nulti-I|layer PCB

of cﬁé’iﬂég%a fisaessr hetviesn.cAndrin glsstrisabiconiast waths sad maisef blind

vekde and a second side; and wherein said pair of
opposed coaxial blind vias conprise a first blind via
di sposed on said first side of said bridge pad, and a

br1 a4t padhe siiye BOBGT by 35 weader ¢l aimao,
furtbes bﬁ@%’%}?d&h@lﬁd& 4 fils€add aﬂarheseggrgi ﬁﬁdlé’ﬂﬁ‘&wﬂbﬁhﬁ‘:t ric

| ayer | am ed to said first signa ayer
| eassaidpeiraxfdipposwdatoasiagbbihd Iviey evonipaist aaﬁretdbltmi wai disppsed on

éﬁg ?i?ﬁtt S}o(%féa g" Iétéfd%g zﬁ%\ﬂj rapg :aﬁécfornlgﬁahp@ g{?( dlmpéecb%ré% second side of
sdifibeiagd r core including: a first netal layer; a

first dielectric | ayer disposed on said first netal
| ayer; a bridge |ayer disposed on said first

di el g5t ri ?‘hé %ﬁ]lrtl’ Lla SF&E”Qf %i Zmegér :ﬁ?qhgelayer dis Bl% gd18?1st one

on sard brid r; a secon yer

adihitichad dted)dfd:d'ldj]agéxelaminatbdl taysid firstnderal Piyer; ahd iyle&t one additional
|nt rlayer. interconnection units for electrically

sight 3%6#%8@%@0 w4 of least e aoditiomal diglestriglayer.sai d
second netal |ayer, wherein at |east one of said
plurality of interlayer interconnection units
corrpB&sesAmmltii—]aYmPﬂB tcombrifing:dge pad having a first
si de and a5 a first bllng vi a di sposed on

said firsf lg‘? 811%1?363‘3‘? frgerlpg sere pclndips; dge pad; and a
second blind vh&din®pd$Rdr;on said second side of said

a first dielectric layer disposed on said first metal layer;
a bridge layer disposed on said first dielectric layer;
a second dielectric layer disposed on said bridge layer;
a second metal layer disposed on said second dielectric layer; and
a plurality of interlayer interconnection units for electrically
interconnecting said first metal layer with said second metal layer, wherein at least one
of said plurality of interlayer interconnection units comprises:
an interstitial bridge pad having a first side and a second
side;
a first blind via disposed on said first side of said
interstitial bridge pad; and
a second blind via disposed on said second side of said

interstitial bridge pad.

34.  The multilayer PCB of claim 33, wherein each of said plurality of



interstitial bridge pad. 34. The nultilayer PCB of
claim 33, wherein each of said plurality of26
wono@rodepger i nterconnection units i s adapted f®CT/US2004/033012
el ectrically interconnectinggsaid first netal |ayer
with said second netal layer. 35. The multilayer PCB

. of claim 33, wherei.n:. each, of .sai.d first. netal |ayer.
inlgflayes olPreasat bt ) ] AR R ey i gieipeqtipcieid firt
magma?@ﬁtmh&gekwﬁleﬁpﬁy&mher conprises at |east one
additional signal layer lamnated to said at | east one
pseudo three-layer core. 36. The nmultilayer PCB of
cl ai jn 33, .wher.ejn j t pseudo threel ayer
cor eggwnpjl:}fes%%l llfy?risl?(g}? Ogéleahiggit‘ﬁl?%gyl ayer core and at

| east a s@elpBE spideudometyt ¢slepyrd ssidrsecdrainineat &get comprises a
said first pseudo three-layer core. 37. The nultilayer
sigraBlayer, @péi m 33, wherein said nultilayer PCB conprises

from1 ¢ Osafjﬁ Iﬂﬁﬁ%gr %&Bﬁl{dﬂf%@fnpﬁg%gﬁ 1&%&%9&?%@1%@%%1 layer

signal |ayers nu aye , conprising: means
lafrixiat@Btorsyidrag leastping padudb yhreé-lagegeat. | ayers; and means

for interconnecting at least two of said plurality of

signal layers, wherein said carrying neans conprises a

pseugl t higenlRYSkr OB SMIBF B, RviRalifl sA8 @4 R8st one pseudo three-
three-layer core’includes an internal bridge |ayer

layératore oomppiiwe s fastgiseudd thtag-layericareeanst attléast a pedord gseudo three-

ads, and wherei. id iptercqnnecti ng means conprises
la erﬁ??ﬁg\‘maﬁﬁ%@gfﬁ% e%&stgﬁegg%yeéﬁor&ther si de of each
of said plurality of interstitial bridge pads. 39. The
mul tilayer PCB of claim 38, wherein; said bridge |ayer

A : ! y ;
conpdT-sesThmplidayenBCBfelpdw 3ewhpreinnspid myftdpiss BB comprises
between a first .diel i 2?‘5‘? nd

ﬁaﬁnellm%c{?siegéq tge&l,g&egﬁgl%&ﬁg? gjloﬁy‘g‘%’i |$1I?‘ é?a?gﬁhect i ng
neans i s adapted for interconnecting said plurality of
signal layers. 40. A nethod for formng a nultil ayer

prinded chmeUiiYEd4rid COPEBFUEconpri si ng: 27 a) _
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means for interconnecting at least two of said plurality of signal layers,
wherein said carrying means comprises a pseudo three-layer core,
wherein said pseudo three-layer core includes an internal bridge layer

that comprises a plurality of interstitial bridge pads, and
wherein said interconnecting means comprises a pair of opposed blind

vias disposed on either side of each of said plurality of interstitial bridge pads.

39.  The multilayer PCB of claim 38, wherein:
said bridge layer comprises an internal pseudo metal layer disposed
between a first dielectric layer and a second dielectric layer, and
wherein said interconnecting means is adapted for interconnecting said

plurality of signal layers.

40. A method for forming a multilayer printed circuit board (PCB),

comprising:



b) formng a bridge |layer fromsaid second netal clad

side, wherein said bridge |ayer conprises a plurality
wohorisége pads, and wherein said first nmetal eCaassiode33012

conprises a first netal |ayej; c) providing a second

di el ectric | ayer on said bridge Iayer mherein said

second dislectn

Q ye
di sposed Wé?%lgﬂlg %I ?adr ﬁq %rSt alfefeg g 15¥ n% Srtorll}eﬁ%ﬂ clad
s@@iirdiafée&gﬁdﬁb@lagagid@ | ayer, wherein sai d f| rst bli nd
via extends fromsaid first netal layer to a first

si de of ab foening adredestlayss fignptair &cwym@?a sledgigle, pdgsein said
bxgpl{%l 15 et rcI o Qé% aaplﬁ%ilg}?g I%Hdg%ﬂ)g&é And W&l%ﬁg? naéﬁ'ii/i?sé?ﬁé@f‘glad side

a er secon
ccﬂ%ﬂrﬁedsﬁfstﬁmteﬂaaﬁrsecond metal |layer to a second side

of said at | east one of _said pluralit rid

41. The nPtHeHdBE TiesPpd 3&? eCW??elPErrPnséidgg%‘? 1%@? Bietein said
d f d

Qﬁ@&lle%%Cq&fe? I!hgsg i%gﬁd tﬁ%&? ﬁs'?n{%gaﬁse&{h%%ﬁl e of sai

|rst l'east one of .
sai d pl urd) formimgf akﬁri;tdlgmdpudsthrongh sdid dirstedisledtrsf laykeni wherein

4 sai.d.seco cla c rjses .
Saég’éb%m?le?‘gm exighgs %@rséﬁﬁré alaleyqrggglﬁrg ﬁ@o % aé%ﬁ%t one of said
pllg}éﬁw\bf&ydg@ alid;laflge pads conprises copper. 43. The

hod of Tl a|m40 wherein each of said plurality of

b r | dge pae)s firmdng ad SQmE‘ﬂ dlindnvie Hbrqugh (e fsedond ndighsstric layer,

had .
wheeli i wgund AT vi e OE R L s ORURER ool Fdbond side of
sh@hiveas os@bkal pluadlity yf @idgemphdige pads. 45. The method

of claim40, wherein said steps c) and d) respectively
conprise formng said first blind via and said second

bl i ng; vi atpy gx?eiﬂﬁ{dogfgﬁ rﬁQﬂOe%h%{% d Eﬁmstédf)eﬂg{:&lgﬁ'lses etching said

con3|st|ng of "Taser s

sqebnd enataifdlad side 28 s4fl fifksh ehemlhmlhyerf toc faamns A at feast bee of said

comprising: e) plating shut said first blind via and
pglgﬁh&ygélab&g?pafi? nd via. 47. The nmethod of clai m 40,

wherein said nethod involves only a single plating

cycle. 48. The method of claim46, wherein after said

st ep4z) , §h¢meﬂiod$llf01wndb whgrein: and sai d second net al

Ioagetr oeiCh 1& gé(:%n tal ci(aﬁesic’dse co%phlge% crogpg‘%oﬁ) f f rom about

wherein said at least one of said plurality of bridge pads comprises

copper.

43.  The method of claim 40, wherein each of said plurality of bridge pads

has a diameter in the range of from about 12 to 20 mils.

44.  The method of claim 40, wherein said bridge layer lacks electrical
connectivity between said plurality of bridge pads.

45.  The method of claim 40, wherein said steps c¢) and d) respectively
comprise forming said first blind via and said second blind via by a process selected

from the group consisting of laser drilling, plasma drilling, and photo-defining.



mls. 49. The nethod of claim46, wherein after said

step e) said first netal layer and said second netal
woOaywsro3edaech have a thickness in the range of fPomuUab®uwn33012
~0.9to 1.1 mls. 50. The ne god of claim 40, wherein

said first innd via and said second blind via each

corrprlse hav] ter in.the range of from
abodf- 4 & 65“ qdo Cg‘%m%/g\ Wétge PO i ng a

mul tilayes Bﬁhghﬁﬁl s§ill et ibliRglviAQRH daill B6&3hd bliadRE. Si Ng:
a) forn1ng eudo three-|layer core, said pseudo
three-layer core including: a first netal |ayer;

e R

pléinglcoefric | ayer; a second dielectric |ayer disposed

on-said bridge layer; and a second netal |ayer

dlsposed on said second dielectric |layer, wherein said

bri t

i nt gl st th lm%ﬁ? f'glggndgé R’lflﬁdeq’é)atf% é&ﬁd &gﬁ%feq 1@% tmetal layer
an@fsaild¥eeddanietal iapérasacipimect ihtoknessiih Shef Bhnge of from about 0 8 to 1.4

interconnecting said first netal |ayer and said second
miket al | ayer, wherein each o f said interlayer

i nterconnection units includes: a first blind via

di sposed on a first side of one of said plurality of

I Nt e49st i tT}mI mbthbd g&clpma 46, wﬂmeiai afites aaid sfepreg tsaid| firstdnatad layer

extends f id fi ayer?29 thropgh sai d
anﬂ,slmgltseaq)rgr f eqegﬁ aveaq,]ﬁn ﬁlge nER 8P &OQ Dot 0.9 to 1.1
i sposed on a second side of one of said plurality of

Interstitial bridge pads, wherein said second blind
Vi a extends fronlsaid second netal |ayer through said

second di.gl ec I Th [

soconl 9 Ble GRS S 45 %yndhR AR BAY B Ohe i mid sccond
bifded edehi cBehpYik&a ptd heding asm@aek ﬂa ltheeinye &f fr@n db&a ido 5 mils.

met hod includes only a single plating cycle. 53. The

npthod of pla|n151 wherein each of said first blind
via gnd sid 404 for forming a multilayer printed circuited board (PCB),

comprising:
a) forming a pseudo three-layer core, said pseudo three-layexr core

including:

a first metal layer;

a first dielectric layer disposed on said first metal layer,

a bridge layer disposed on said first dielectric layer;

a second dielectric layer disposed on said bridge layer; and

a second metal layer disposed on said second dielectric layer,
wherein said bridge layer comprises a plurality of spaced apart interstitial bridge pads;
and '
b) forming a plurality of interlayer interconnection units for
interconnecting said first metal layer and said second metal layer, wherein each of said
interlayer interconnection units includes:

a first blind via disposed on a first side of one of said plurality of

interstitial bridge pads, wherein said first blind via extends from said first metal layer



second blind via has an aspect ratio of at |east about

1:1. 54. The nmethod of claim53, wherein each of said
wonov@rodepger i nt erconnection units has an ef f ecPCVYAIS2004/033012
“aspect ratio of at |east aboyt 2:1. 55. A nethod for

formng a multilayer printed circuit board (PCB)

conprising:. a) a step for formng a pseudo three-|ayer
th@@a‘g]é,salg\ﬁé?%é}eﬁe%]&yeﬂs&?do three-layer core includes: a

first metal | gyglond blihd Stia Wit bh & sUfd slieSEOSRE of said

on said first neté? l'ayer; a bridge Iaéﬁr di sposed on .
plemlity 6f nsdrstitiablbeidge pedd, ayherein saidlessopnd blind wiet ¢tendisafrem said

di sposed on said bridge Layer:.and a second netal
SeF%’;ﬁéPeta]idlg}%ﬁ‘i?u Saé‘i?%"%‘&e@%%&“’c?ﬁgye&t ric layer; and b)

a step for formng a plurality of interlayer

i nterconnection units for electrically interconnecting

sai &% i r skheraethod digleim Hnavhsesiyf second netal | ayer,

wherei n each of .said ji.nten enr. i nt.er td [

el udes 2 50 P S STl O RN GE Ind B sccond

bri dgmdpagl agdi sposed between, and in electrical contact

wi th, sai d. air of blind vias, wherein said bridge

| ayer corggid method msfudenpplyp stngle BIgHRE ¥Ci%ge pads. 30

56. A nethod for formng a pseudo three-layer core for

a PCB, conprising: a) providing a first netal |ayer;

b) psRVi dilgmethod reftcldmes Bowhéreinl ergleof erid sEstdblind wia and said

nmetal |ayer; c) formng ridge | ayer on said first
segpd Rlnd,Vig hpsgpeaspecd zatte clﬁ‘it geﬁﬁt q%gﬁ%ﬁi/‘con'pri sing a
plurality of bridge pads; d) providing a second
dielectric layeron said bridge |ayer; e) providing a )
secofl meTlad mkthpdodrlagnisa, whershrieagh off sal interlaygy Btergonnection

f.orm n first blind via on first side of each of
iy }H‘Sfﬂq 8&8‘?%"&?5%?{rﬁﬁf’&é%ﬁﬁ%%@’%%eﬁei n said first

blind via extends fromsaid first nmetal |ayer through

said first dielectric layer; and _g) form ng.a second

bl i n85.vi aAomeshasle dondomnigs » wmubiflesr gprinted Lingpih, bpaudy (PCB),
of bridge pads, wherein said second blind via extends
CYTRA"%I d second netal |ayer

a) a step for forming a pseudo three-layer core, wherein said pseudo

three-layer core includes:
a first metal layer;
a first dielectric layer disposed on said first metal layer,
a bridge layer disposed on said first dielectric layer;-
a second dielectric layer disposed on said bridge layer; and
a second metal layer disposed on said second dielectric layer; and
b) a step for forming a plurality of interlayer interconnection units for
electrically interconnecting said first metal layer and said second metal layer, wherein
each of said interlayer interconnection units includes:
a pair of opposed coaxial blind vias, and
a bridge pad disposed between, and in electrical contact with, said
pair of blind vias, wherein said bridge layer comprises a plurality of said bridge

pads.



t hrough said second dielectric |ayer. 57. The nethod

of claimb56, wherein: said first dielectric |ayer
woaopriseds a first side and a second side, sai BCTiUSS(04/033012

side having said first netalsy ayer di sposed thereon,

and sai d second side having a | ayer of copper foil

glals gsoqs ZS A her}@%&‘ npg)i?gfaal pdseE&oeuRre%)layer bie' for 2 lfdlg com%nsmg

a) providing a first metal layer;

b) providing a first dielectric layer on said first metal layer;

¢) forming a bridge layer on said first dielectric layer, said bridge layer
comprising a plurality of bridge pads; |

d) providing a second dielectric layer on said bridge layer;

e) providing a second metal layer on said second dielectric layer;

f) forming a first blind via on a first side of each of said plurality of
bridge pads, wherein said first blind via extends from said first metal layer through said
first dielectric layer; and

g) forming a second blind via on a second side of each of said plurality
of bridge pads, wherein said second blind via extends from said second metal layer

through said second dielectric layer.

57. The method of claim 56, wherein:
said first dielectric layer comprises a first side and a second side, said
first side having said first metal layer disposed thereon, and said second side having a
layer of copper foil disposed thereon, and

said step c) comprises etching said layer of copper foil.



