WD 2005/ 036940 PCT/ US2004/ 033012 1 TELESCOPI NG BLIND VI A I N THREE- LAYER
CORE BACKGROUND OF THE I NVENTI ON [ 0001] The present invention generally
relates to printed circuit boards, and nore particularly to multilayer
printed ci kgHobshgapds conprising a three-layer core h?&bﬂgﬁ@mﬁ%ﬁE bl i nd
via interlayer interconnection unit. The present - i nvention relates to
nmet hods for formng a three-|layer core bf a mul tilayer printed circuit
board. [0002] The present trend in the design and nmanufacture of printed
circuit boards TEFCESCOPINGBIENDKIAINT -LAYXERCORE: or via

di aneter, and higher interconnection density. H gh interconnection
densities require nultilayer PCBs having nore than one signal |layer with
nuner ous i nterconnecti ons gliet@ROUNMISOF THORRIENFAON si gnal | ayer of prior
art nmultilayer PCBs typically consists of a patterned conductive netal

| ayer. Adjacent conductive Iayers are separated by an |nsulat|ng mat eri al

may be ro O v TR Bieal Wreolhfl cEHFIR Bind BB R ROE A, L™

conduct i venloay pasicalafly pé aviltiRgerbpridied eiscuitr boachScdrﬁIﬁtsmgxi elﬁtee-talyéxo ugh t he
i nterveni ng dielectric |ayer, wherein the vi as or. holes agre plated,
filled, Pere B dieb dlind afe tsrlyerc iraeanpeciien wfter T Presght ANYAREQR 8IS0ho es

may be throygh t{a%&ﬁodsl?#ﬂ fﬂﬂmﬁ% eé)fa Hubtessdt a n‘ﬁﬂ@lﬁyer-glf'ihféﬁgﬂcﬂ%cﬁﬁ extend to

all conductive layers o aye assenbly. In “contrast, blind vias
and buri ed[000H passThEhprcwghtrmdllytlpaieslg@hncammcmrbbifpdntvdalscumaxmﬂg one

end of the yi exp sed burj ed vi as..having nei.th end of Vi a
exposed. f%'&lgs) E) g?‘fv?fgs eareg%erﬁlnégfs Sﬂﬁger ¥‘ Gfm% Y’aygﬂﬁ‘??? cbdﬁ&aﬁd starts
on an out efintbryr@iectidiidensitlo Efigh fiterparmBctivnrdehetias ryquire mulglaydrFCH3EBvind bur i ed
via connects two or nore inner. layers of a PCB but no outer |ayer. [0004]

Two- | ayer &rethan gpg eﬁnaéeaeq\glﬁhemeaowmrcamwr%ehew covered with
copper foi lggdsgrm t hEaéﬂas?é;rﬁl el A BB oL LA GyIRhyd? B (@s fi¢RensistyBf gal 1y,

*@f@ E{R}ca

t he dlelectrlc | ayer of a two- r core 1s covered copper foil on
bot h si des patidrhed bca;dectlvleoastabﬂayet heMbaqemr canductivaylayeas famr n@dratﬁyl bamiinat i ng
two or nore_t or es at,ernl thec of .the

si gnal |ayé‘}58%{‘%8¥fe£&9§?r gﬁﬁgmf:a{?ﬁeﬁﬁ’% %}gfﬂ( dgsoﬂi 2SIB) at ed
vi a hol es fudichi ﬂiaserlteay@mfoﬂ;emnﬁmi ipfH3s [Fibr. belnﬁ‘efbbmmdnbm détwleén tige waxidude t -
axi s between Ia§ers . | aser drlllln(ﬂvtfollomed by pl.ating the hole.

A blind vi &GV lé‘y?fé raﬁ%aroargﬂee riy holegyomyas fRat exterd drowdieths intgpieaing
di el ectri ¢ gleAdtg{SiaydrOWheMaH tRYvias or holes are plated, filled, and/or plated over with

conductive material. Such vias or holes may be through holes, blind vias, or buried

vias. Through holes extend to all conductive layers of a multilayer assembly. In
contrast, blind vias and buried vias pass through only part of a PCB - blind vias having
one end of the via exposed, and buried vias having neither end of the via exposed.
Thus, a blind via connects two or more layers of a PCB and starts on an outer layer, but
does not pass completely through the PCB. A buried via connects two or more inner
layers of a PCB but no outer layer.

[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 using 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



WD 2005/ 036940 PCT/ US2004/033012 2 plating the hole, or by formng a

pl ated through hole and then | am nating an additional |ayer on one side
thereof. A buried via may be forned by formng a blind via and |am nating
an addi ti omahodsay®uo on t he exposed end of the blind vi2CTarS2¢¢/0p308Yi di ng a
pl ated t hrough hole and | am nating an aglditional |ayer on each side of the
pl ated through hole. Such procedures or processes are well known in the
art. [0005], i I PCBs
s a core. Pl IRIB, BEOY okl ShERARG R b A0 i e B o
ei t her si déayef oswoh sale thaeafi ek bugefliviemay bsoformed hygfeltrmpad Hlmﬂ Viaged

bl at d t th t hne the t f
e car 1 eroumte Stedilmbbit R sl Raded Fad BF B¢ W WE" A BLBRMAALE 0P ©

t hrough vi ?latar tteoughahdldahd il&mihbtingeén addditiohsit geourreatin stdl@eoﬁ:merpleted
Creation o such _vi as becones problematic as via size and dielectric
t hi ckness duerghdiole. Sush progedures®r prosesses Aey YHONBIBIISA™ in the carrier to

drill and EOédﬂef fechi ¥ekd abdvRemEisRLITHE buRldBEUALE 6 prior art PCBs is a core
drill-to-adjaceént-feature spacing cannot be mai ntained. Likew se, filling a
t hrough vi &ousistiagtofiiantwodayer eliclénirs ¢anmiet. e Staoking ciia| ant githduside of Isiiehi 2at i ons
of via fill and: plating. Rroce elat decreased.carrier thickness.
Al so, rest FFEET Bq‘ﬂguﬁsna Fﬂq‘& arg&s%‘ggs {aéf”i P %’fngtq%mftlo gulﬂ'l %u%%f) f(":iel y
limt the tadieke &sEndddey) BR t6REF the lcatridhscheiet vid Thaya{uuebbmmegeuhleﬂacertal n
situations a thicker dielectric |ayer m ght be required, e.g. for

i mpedance FalpePPsr tb{ﬂuglf v, iatiathat is; flled jsad piatadeayss Biike Wﬂ%&rmn of
Fur t her nor g;cp, §;td &céfngé O@&ﬁ&h&ué ANl éze%q]gﬂalem dﬁ@kﬁe%ge c&@dge te Jadbain a

m ni.mum aspect ratio tvias fornmed therein t he necessary
di mensi onalfosn ablakget yndugh via arc dlss cargier g0 gdrill ahd Iﬂll w@feetlwwl}attbd rhiplneym whi ch

may result in carrier. 06] .l.n.addit f IlngaV|a
ofthe pr i Grou P Sl et Raing s Pahainhinlc ks, Giing
consequent ltiroiEl via@aW thin dArritd da€ Biditallprodudibility tdat @b 1@@&@@%@@@% fandl or
etching fine features on a _signal |ayer. Cansequently, a significant

portion of PaiBgtRspegsses Jelaedde depisped parjicTh HYEness- hdl§oe reeaeiony oneliBAni cal
means duri e‘af R ST th ?ﬁué’c?ﬁcﬁé %Hﬁ'&llvfe@% fE LIRS of hg:o(%;r}?l:' s fbeGndA 1S a

cross-sectio view of “a copper c ectric layer processi ng
into a conJayet.i Himazlevetry\m-deagdersitcaions arthicker &iele@B¢ layee arightrig requitedee.gr i or

t. Co | ad . di t fi 20,
Second. copdetmHedfeF pForeser Y fieeril e FiwRions of e BOEq FaufekBRre 1 ¢ o
and second tkiapR@éctli@)gErs, wWhich nié?; betileqhﬁed ’fd falntdiffa mhifEy EHEEP Fitvefor

dielectric material, such as a % ass
pivias formed 'therein, may lack the necessary d1mens1ona1 stability for processing, e.g.,

filling a plated hole, which may result in destruction of the carrier.

[0006] In addition, filling a via of the prior art usually requires multiple plating
cycles, and consequently may result in unacceptably thick total surface copper for
etching fine features on a signal layer. Consequently, a significant portion of the total
surface copper may have to be removed by mechanical means during processing
according to the prior art.

[0007] Figure 1A is a cross-sectional view of a copper clad dielectric layer 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



reinforced resin, or a polyimde, and the Iike. [0008] Figure 1Bis a
cross-sectional view of a conventional carrier 10° for a WO 2005/ 036940
PCT/ US2004/ 033012 3 PCB in the formof a two-layer core, according to the
prior art.w6aigsiosdusll0' has two netal |ayers, nanely a domstoaopper | ayer
20 and a second copper |ayer 22, as welg as a dielectric |ayer 24 disposed
between first and second copper layers 20, 22. Carrier 10' includes a

plated thr . 0. mhich en. fid | e »

P ough nae oSy anolt pEIREwRERiapEl PDelt TP CME 1T BN 2

t o a secondngddays, nandlhi firstecopped layEp [26rant aysecondXoppirdbpmt 22hasoweihahol e 40

serves as a.conducti .interconneciion between first a econd pper

| ayers 20, %f%’.c eﬂ?a@esga“ﬁ#mﬂ fofndsse (?\Q@ SRBP§” 1?(’(?6%/\2&@%' tcc%@'leéﬁ;a

Regi ons of j{diRlePh bRfedahlouRolé AY ¥hidiolR bebipfillédgid flated bvera Pthtdaesdigh copper

| ayers 20, 22, e.g., due to etching thereof, are represented gi; ref erence
1%

nuner al 26 hojeo0erterds diame 2 figst prda3 G matun Sest cppieallaxer @) tofa secershpechd? onal
carrier 10" . i r r,60 S ding to
the prior egvrl{b.ﬁ{ chop Egér% Ph% fap?rng?'ugigggt%@éﬁj g\?%hlc?l §1|%c4§a§§’res gzllf %.@g@%‘gé bet ween
first and ssteronthectiympiestweenyfirss atDsecddd coppes dageral0,y2hs Sdels phatedettiradugh Fi gur e

1B. Figure 1C shows blind via ", whi has been illed gnd plated over.
Blind via mlesgﬁ‘éﬂhg“qwlb%tﬁeﬂtr igt"’gfﬂ’d ‘%ghwli“ﬁiaﬁt ‘_f“\'(’r' “cEHD t]a%, st 20 to
a second pagg %&dﬁutévpﬁe§ﬁga§dzogqap%rdg.l A€ o 2echirdl kRFeoY] ﬁre%?re?}ﬁftéﬁeﬁyas a

[

conducting i nterconnection between different |ayers of a multilayer PCB,
e.g., betwaelaren¢d numera}@. second copper layers 20, 22. Such blind vias are

wel | known [bﬁ'OSghe ar g epgg.ﬁsoggro&r-s&ﬁiio&g Ak o?%rc%.hﬁénti%gél daliR 108G b1 T st
and second "copper |ayéers , , e.g., due to etching thereof, are
repr esent edP@p it dHeefornad axtwelagér &are, pI3O Hotording rtotthel phier artnabGavier 10’

conventional .two-I| ayer .cores_of. the prior t have nunber of _dragwbacks
and di sadvdﬁ@‘&%@@.ﬁ%ﬁ‘t’éﬁ?ﬁﬁra%ﬁ‘é?@ﬁgpqﬁm ngritea“?es.e@?n?d APRST lﬂye&?r%{)je%
di m ni shes é&nﬁﬁ@%@ﬁ@&ﬁb@d fb&@tg%fe 1Mt @Eg&@é‘!‘@%ﬁov&%ﬁ]ﬁﬁd Azt 40d\!szilcE_ﬁ£s_r Been

t hi ckness nust al so decrease 1n order to maintain a certain m ni num aspect
ratio for tiledaed plated overc Blind viastOhewiends fEerp edirstpad B0 avithén Buat eopperdaxsduci bl e

m ni num camjo, fihl ef fi.ci ' y. trl Ghi o]
di el ectri c%h‘f%‘igﬁ%%?}sl@ plg% 3t2 aﬂﬁérsggélggg pé% g%?le\?\n%h gﬁﬁ%u\{%gp g‘%}é%s‘t %e?

di sadvant agesductiey\ineetonnelitioh detween differtmlagerecef 4 multilayer PKBe 8., batweeis  be
processed r ion_of nmany incipjent cores and poor

processi ng élft:‘ i : ﬁ@egq%bgrg@&%ﬁ%%setzrzgﬁép%gw giagi e tyellci e i e irhay  be

required f Qlegions of prior art carrier 10”” that lack first and second copper layers 20, 22, e.g., due
to etching thereof, are represented by reference numeral 26.
[0010] As noted hereinabove, conventional two-layer cores of the prior art have
a number of drawbacks and disadvantages. As an example, as hole size (e.g., via
diameter) diminishes to accommodate higher interconnect densities, dielectric thickness
must also decrease in order to maintain a certain minimum aspect ratio for the hole,
since holes having aspect ratios below the producible minimum cannot be filled
efficiently or reliably. Restrictions on dielectric thickness, in turn, are associated with a
number 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



i npedance purposes. Furthernore, a PCB having a relatively |arge overal
dielectric thickness nmay offer advantages for providing connections
thereto. In addition, increased overall dielectric thickness may allow for
product i onygho@b¥el having a greater overall fini shed RATVERIEH3301% Or
exanple, to fit within a particular hoysing of an WO 2005/ 036940

PCT/ US2004/ 033012 4 instrunent, device, or appliance. [0011] As can be

seen, ther it% n f . tilayer PCB having an interlayer
inter conneg?l ongiﬁth(?&;lcef ﬁlreapgg%ti on of which requires only a single plating

cycle. The [005d of oAb yambssenyterpisatriead) foyz maltdayer PEBUhavirgrandaterlaws ed

t hi ckness aof, total .surface .copper,. thereby.faci.itating,f.ormtion,of fine
features wittFGPRICEHE! W&gghq‘ @Fmﬁg’gﬁgr#ﬁ Te éraﬁB?l?'oanS]%gle%}F@ngﬁy?lgicgh Copper
llayer. Thenge iof oﬁjgsé) sthgltepatifgosyche gHualesilk anideb@adedVtiicknéssiofrteaNB@ece on uni t
for a nultilayer PCB, wherein the interconnectigon unit allows an  oyeral

i ncreased ®eprestthergby &cilijafingdpmratien ohfing featprsp vathoutthgmeed £o585¢8ai¢f0] es and
vias. Therg;yi MLt a Tols r - in the
Votal thi ciiielofpl e el ol Aler? ik 10 B0 W n@U1B2 QA Vi HBHEY © 2
be i ncr easdotemhmrecioreanie forci mukitayei RCB,t Wihekane e intsreoagedtioe dinitfabloweanpl e,

for inpedance purposes or for overall finjished _thi ess Y, OF THE
| NVENT! On (OB a PR Gh e siia S ontpied b R 1t pIGE B Eh OTPM O V' o1

i nt er connecthefys Wiiirther héWd for APCB icoledY QibalRBén1 & hetdirt the ttotaDRcindsP6Bhe
conprises an interstitial bridge pad having _a first side and a second

si de, wher edigleqtmite af mimmym halemdpaddizmeturd cps bejincprasediwhen grsalsr delesifif st
dielectric giﬁ-“. c LAk et i rs L rsteoblohBdn Vsl sposed
on the firs M%F%I?o tE‘g ﬁg%)e(%@#e’tfogldngf}ig%cg %ugg?;e\%\hozrfg?r?lv?%e I|ﬁsrst blind
vi a ext endsthickmessigh the first dielectric layer; and a second blind via

di sposed on the second side of the interstitial bridge pad, wherein the
second blind via extends through the second dielectric layer. [0013] In

anot her aspect of the presesUMNMARY OPTHEMNVENGIORYer i nterconnection
unit for a multi-layer PCB conprises a first capture pad having a first
annular ring; a first via having a first via inner end and a first via

outer end, the fi i LN £0 1 il st.-gapture
pad and enc[m)?:?]ed byfh% E‘Zé ?S}l"ra(gt&g}r?ﬁ{ﬁsgﬁ{q?’ivhﬁ&é%ﬁ ?‘ﬁ%ﬂeayg{ {Plttélrgﬁmgdbt{c}? ge pad
havi ng a fifost maitdhyermlintedsacoitoad (RCB)widrhprises aifl interstitial Aridgepad hevidgi n

Pavi ng a scbBREgs 4 fivepnd St e tealisrnyl B IS ARP B ERE S econa

via inner efye diflectOy6t andll 4 Secbliiedisle@@d thiyer; a first blind via disposed on the first
side of the interstitial bridge pad, wherein the first blind via extends through the first
dielectric layer; and a second blind via disposed on the second side of the interstitial
bridge pad, wherein the second blind via extends through the second dielectric layer.
[0013] In another aspect of the presenit invention, an interlayer interconnection
unit for a multi-layer PCB comprises a first capture pad having a first annular ring; a
first via having a first via inner end and a first via outer end, with the first via outer end
in contact with the first capture pad and encircled by the first annular ring; an interstitial
bridge pad having a first side and a second side, with 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 second 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.



side of the interstitial bridge pad; and a second capture pad having a
second annular ring, with the second via outer end in contact wth the
second capture pad and encircled by the second annular ring. WO

2005/ 0369400 R605/08482004/ 033012 5 [0014] I n yet anot her PEFAEC0040330the
present invention, a dual blind via imnerconnection unit for a nultilayer
PCB conprises a pair of opposed coaxial blind vias; and a bridge pad

di sposed between the pair of blind vias, wherein each of the pair of blind
vias is in contact with the bridge pad. [0015] In still another aspect of

t he presenf00td]enti oim, yet ewothérenspber of tﬂml piiesényiaventioaB ac 9npr bied vaa pseudo

three-1layer._core. The udo th ee- core |ncLu

| ayer, a f thrfowe%t}oé’c‘flﬁtl ﬁ’ I a’i‘?}éltn S %@ e%f’%nsefﬁg R rstgprlr)gtsgcq : a'S(alalerlgiamé bri dge
| ayer di speseshdabride pfld &Sﬁoséd Bétwed the paiydibling v&@C\OMeﬁle@dl'B@ﬁtht fait ayer

di sposed on the bridge a‘% and a second nmet al Iayer di sposed on the
second di e|°éb1ﬂ1r4eaqlathont ithpthed 3 ef conprises a plurality of spaced

apart Nt engiigy 2 Db #GaRAGSmpand agg}eeht IR Bhiby iR mitgest L al

bridge pad s "adapte pr ov Interlayer i nterconnection between
the first rFﬂBa¢onhm,sara pseddd theeesleysw golrereTlzd pdeagkethreq RParGiord mcludéia ﬁrser

aspect of th resent nyenti.o a.pseu ree-la core for

conpri se aITﬁ? Ay ¢ ﬁ6srt q\'{ﬁ?@?‘f i%ygrr dfﬁ?%e:ac% ﬁf%ﬁx‘%ﬂl Ip¥er” 3, bhdge lay, Fosgh e gach of
the inter |d@ép6§edldht1ﬁé Giedd RSl o ]ayél] b SseeoridedidRctricanyer didpbsdd dfethalbridgyer to a
second nmetal layer; a first dielectric_ |ayer disposed on_the first netal

layer: a brdwgand ayeendmsigblayer disnosedeon the F%"Pn@l fi@ieéE'tcrlPY,er | hebridggdaben second
di el ect t al
ayer i s ai REEEieydohRARGEr ol alink BB ize pANCRE o b BRERRY o o

i nter conneanuerstitial riridge pads is adgptédsfor amovidingrast interlayeronfethyengstidn belveew d
within the d via extending fromthe first netal
| ayer to at%{?:éﬁmgtf‘ ]ahqﬁxgs%qpéplg{a Pa}yg{ bri dge pad, and a second bli nd
via extendi[og16]r om thﬁa feGenddpéet bidhe pyRht inferioB LS peildo HirételaPér dobefor

interstitial_bridge pad. [0017 In yet a further aspect of the present
i nvent i on, 2PGRIMAY compse artyyali dﬁﬁrt?réeser interconzectionyinils, Whrein: cagh eftheng

si gnal 'ay%terlﬂraf)fr{téﬁ&%né&%ﬁ é?ﬁ? oS h R8I didlg ye]} kd $lecoh@Rlal lag¥4er and

t he second sig ayer ura Ity of int er ayer 1nterconnécfion
uni ts. Each st diblectiioiayet duylmsed nn éredoshectal dayenrd bmdgedyydnehspdwdtcmdhé or

connect 10 40 81k Ry LAYSL e 5. SERORY o A EE BBUOD L1
mul ti -1 ayerthd%eBond metal layer is disposed on the second dielectric layer. Each of the interlayer
interconnection units may comprise an interstitial bridge pad located within the bridge
layer, a first blind via extending from the first metal layer to a first side of the interstitial
bridge pad, and a second blind via extending from the second metal layer to a second
side of the interstitial bridge pad.
[0017] In yet a further aspect of the present invention, a multi-layer PCB
" comprises a first signal layer; a second signal layer; a bridge layer disposed between the
first signal layer and the second signal layer; and a plurality of interlayer
interconnection units. Each of the interlayer interconnection units may be adapted for
connecting the first signal layer with the second signal layer through the bridge 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-I|ayer
core may include a first netal layer, a first dielectric |ayer disposed on
the first netal layer, a bridge |layer disposed on the first dielectric

| ayer, a sge9ndekeel ectric |ayer disposed on the bridgenagensmisecond
metal |ayer disposed on the second dielgctric layer, and a WO 2005/ 036940
PCT/ US2004/ 033012 6 plurality of interlayer interconnection units. Each of
the interlayer..interconnecti ' . ri: | I.t1al .bridge
pad havi ng PPty 8F FUFRE RSB By ot G i brElribddinid |00
the first shfiecofpritdim intetstitisttiridgapadiavitge fimtsidaad asesendside, kifirstdlind a

di sposed on.the second_side of t interstiti.al brid ad. 19] .In an
add!ot i onal V%EEE?SC fon; he Fte“‘gé“nf’p ?‘}?\/’é‘i?ﬁtlﬁﬁl,l E%ﬁ‘iulp?ﬁﬁ’l %@e? Sﬁé@h&ﬁ?%] ¥8npri se

a means f orgigasddnee fctdbid dftte iafersttisbaldgeay@r s; and a plurality of neans
for interconnecting at |east two of the signal |ayers, wherein the

carryi ng md88%9]c onpr s e additiqnak espectt i tecepneage rinyestion, pauitdpyer DB peBudo
t hree-| ayer, cor.e | ncl udes N : | ' i.dge
| ayer corrprc’lols],rl 1s'lseaé p eﬁt?’sgtﬁlr 9%8'(1)4g ‘Il1 ﬁftﬁg@b{ &{S:l%?a ql%?}%eg%gﬁ%gﬁ\,ﬁa@kg}f%ﬁﬁgrn each

of the i ntdnerbneetingg leBaNs of digignaklayess, pohdrein ftheogpayigondins nempiiss a
di sposed on either side of each of the interstitial, l?r' d%ea&)ads. 020] In
yet an addiHsF‘@Hél’Iea'iad@é'for%fw}teFFén Fseide thRGAer gore inp pdntergpl ing a

mul tilayer )8 RGP B8RO Yydi Péntist®h Fufalli®dl of hrktSrstith] rRIGE pads, | Ay er
having a first" netal clad side and a second retal clad side; formng a

bri dge | ayevhereinreacthef hecimtriconneatiab ra¢antl corpsisesharadi of eproses bed viagyer
cormr ses oMt difer oY A e ptfiREaRD the st etal el ad
side conprises a iFst netal ayer; ‘providin &%s%cond- dielectric | ayer on
t he bridge [082@), whé&r gétan hdditiGmat aspectdf the guesentinventon, hastied fecfondingnet al

| ayer di sposed, t her ; formng a pluralit f.first blind vias through the
et o ol BtiReer B0Breompisas Rnace datel $lad firgt dideorpy e dge M €ndi ng
fromthe fimgh B Sle hAY£ecoh® ndtd] icladlsid! H6mAhg @afiigllayleh @oR theabidnd Of
bridge pads; and formng a plurality of second blind vias through the
second di elmeiek ¢lad [sispewhergjnt the thinidgp layempompriess & pbwaly ifitndee ipads, asdt endi ng
fromthe s I r ) Sj o )f -plyral ity of
bri dge. - padeigingBh g AR 51h€ e BfRHtes 3 MOl iR pbly sl 1
met hod for didectticdpyar omtiiet bridpy dayel’CBhareinpihe Secontl aticieditjc dayes duglo stdunde- | ayer

core, wherein the pseudo three-_|ayer core ingludes. a firgt tal Jayer, a
first diel JBeR ]é‘ye_frafﬁg’ios?ﬂ]i é‘ﬁ‘l‘ig’édfogﬁ?/ngﬁeﬁ 'aﬁ& O?r@t"%{ﬁbjmﬁa‘ﬁ}%‘r ﬁ“%%grtﬁﬁééﬁl ayer
di sposed oniidiBgrié lay&t with eSAirfalify IfEXE blindvER QAR GtdRe iHe! st ANS layer

to a first side of each of the plurality of bridge pads; and forming a plurality of second

blind vias through the second dielectric layer, with the plurality of second blind vias

extending from the second metal layer to a seconnd side of each of the plurality of bridge
pads.

[0021] In still a further aspect of the present invention, a method for forming a
multilayer PCB comprises forming a pseudo three-layer core, wherein the pseudo three-
layer core includes 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, and a second metal layer disposed on the second 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 layer, and a second netal |ayer disposed on the
second dielectric layer, wherein the bridge |ayer conprises a plurality of
spaced apart interstitial bridge pads. The nmethod further conprises

form ng a wbuédlosdoyo of interlayer interconnection uni tPETiUSR004/033012
interconnecting the first nmetal |ayer and the second netal |ayer, wherein
each of the interlayer interconnection units includes a first blind via

di sposed o t i rst kit i dge
pade, - aher o eEet Sl B fpi REFrsPck Reicthti Ao e Bind 1l 3A b tba B
PCTJUS2004/a68@0d 2ide df bhecoffthe plirahityt @ﬂmtbnsymal tirldgo wgds, wherein thetseadnd béind r i ¢

| ayer; and_a cagnd bl jnd vi i.sposed o a_second, sjde of one of the
plurality of? eixﬁetngf g? %*fe"‘brrdna‘ﬁ‘g%ﬁ%’ @I l‘}ﬁbt}lgﬁg:%(ﬁglegeghgﬁlay Blind via
extends frqoo2dje sechigkt BRidditidnalSpect bf BléGPheseheinsationth shebe Erifoenihgyer .
[0022] In yet an addi tional aspect of the present invention, a nethod for
formng a arowiilayenReB pomprssaarstepeler formiinga Pesudp dhicehayen corsewherelithee- | ayer
core, wher r n yer, a
iret di el dsnchdeeheHER HAGE: b RK el By @ ARl bl Tobke BB LAY SV
di sposed onhd Rest metalt lagireh dridpge chyleraylqused ore tlen first dil@émmct ﬂayncr I aymondh sposed

on the brid | a se tal |ayer dispo on the .sec

el ect i o Fgrare Rirefiondd e Phgraeyer, 874 8 5rrgn SRad i (R e br | dge
pads. The sa®hbaKklédnid hQEr, GRBRI 156 BrideeSTaRr Edthprises Al pleraBtydfbrilgt hdNf

interl ayer |nterconnect|on units for |nterconnect|ng t he flrst metal |ayer
and t he seckhsd megod| fll‘lﬂe‘?yeﬁomWé?r €4 rtepacferofforntieg | st Biuradijer of Antelawhnect i on
units incl t he

ol ur ol 1ty AERomeCGR bl fof dodldcBn AP ARS e Tndtal bS] ad 65, Rlofifinell (1
fromthe f |1a)s:t wizdreih daely ef thmmtnnlgyertxh'erdqnmcttiodi wliscihcuded a)fest blmddwa

second blin dIS 0 second si.de of lity, o
hterstiti dimRdgLs T ace by af femiesLitehm ERTiGburE eRECRETRT B ¢ he
second net qirstllﬂmewt ékrt&idghoﬁlhﬁe fifs€ aRRd 1 4ljee hiR6lgH the I@MQﬁele&u@@?a?y}r and 8 still
anot her aspect of thedfresent invention, a nethod for formng pseudo

three-| ayerse%lﬁié ing via pacerdsside 6F oae ﬁ@tha mprakity qfematstltlamdge
provi ding gpr L treﬂp?érses& Glrﬂdaw)ﬁﬁ stﬂ%mf ﬂl%ssteccmatﬁleﬁl e %éeu%ﬁl%@g a

bridge | ay ctric ayer wherein t ayer
conpri ses aeqnddadléctric lagerbri dge pads; provi d| ng a second di eI ectric |ayer
on the bri ayer r.Qvi di,n second net ayer on the ond

el cotr1 o BORHEY °F GbHLAERY el G rirsanny SN, S MDA of t he
plurality qa‘sedabltﬁieelayeaé&e fMErEn eoﬁlﬂesefsl;ﬁ&hd@g Iamswmetaezayengﬁov{di the

first netal aﬁ/er through the first "~ dielectric |ayer; ornlng a second
blind via dst @%@@ﬂwh}’@loﬁéh%ﬁm@a@hl layer; fesmiiga bridgeyayer on the first dielectric

layer, wherein the bridge layer comprises a plurality of bridge pads; providing a second

dielectric layer on the bridge layer; providing a second metal layer on the second
dielectric layer; forming a first blind via on a first side of each of the plurality of bridge
pads, wherein the first blind via extends from the first metal layer through the first
dielectric layer; and forming a second blind via on a second side of each of the plurality
of bridge pads, wherein the second blind via extends from the second metal layer
through the second dielectric layer.

[0024] These and other features, aspects, and advantages of the present
invention 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 dielectric |layer. [0024] These and ot her
features, aspects, and advantages of the present invention will becone
better und@psbi@@ekows th reference to the fol |l owi ng dr awiptggus200d®soid pti on,
and clai nms. WO 20051036940 PCT/ US2004! 33012 8 BRI EF DESCRI PTI ON OF THE
DRAW NGS [ 0025] Figure IAis a cross-sectional view of a copper clad
dielectric layer for prge i j j -l ayer carrier for
a printed circuit board%@gﬁé&ggﬁ)ﬁr@?gﬁ%@%(ﬁ@grt; [0026] Figure 1
B is a crod8025jct i onBiguréi IeWisof crasseseetiomal ivienabf £ asppee clafl GlielectiRCRyemfor t he
formof a two-layer core having a plated through hole therein,

accor di ng PEEHEE B9 ércoéf’?l%nofl%d?’?ﬁaﬁrg(iﬁ”éerl ?OEI g prigted  Jreutt hoard gééé))’ vi ew of
a convent i QR&dif@fo"thSpridrkt; @ PCB in the formof a two-layer core having a
blind via therein, also actording to the prior art; [0028] Figure 2 is a
bl ock di agrl8PR@cheneligum IB/is agpsesestionahyiew afid eonvaptegnapegrierttfaya AgBan | east

emhoa ment b CERar B POguer i BRheh PRieb OB T S hL A daf Rme

represents piopartiral ity of interlayer interconnection wunits within a

portion of eudo three-| ayer core, as.seen in sectional vjew__according
to one embdPAlint of Fiehe Jris@&mssepianalivaqw of @e@wnmr@ﬁ%nar of 3 PGB in

per spect i Veny fofoph w@dllag&l &Fd iz o Y& VELMBRE, AR ab¥rding Y8 B bAofarSeudo
three-layer core, according to one enbodi nent of the présent invention;
[0031] Fi gUPe28IB i s Eigsieckis\ai tdovkofiagrdve schemmaticaliserepieserdingameltitayerPehi t  of
Figure A4A, a.ccorqi ng to the %resent invenéi S}i‘r} 50032 Fi gﬁ%r(? 5t$ $n8 pl an
view of a PBVTESH [P 0% FiEGe PEVEIIGF BECEAT AR VST O AHTCFTRE 2P P,
accordi ng tenbofignedrark presnt dhvertidg; present invention; [0033] Figure 6
schenmnti cal | é@éepresent s acarrjier for a nultilayer PCB having additional

ay
conductive [P rs onFl_guf?s%ﬁ.?Hﬁn%tWP]é’_émP%??%‘PtS é@ﬁ"é?htéiegg}tﬁiaﬁ@r nETOREERBodi ment
of the presght w'it.ﬂi‘ﬁ‘%l;ﬁdé'lﬁ’(grg3 (t)ifhaolg)s%&do fitedUhiyRr CoiC BEIRE i 8dibndISREE S8 §ng Series

of steps involved | od for maKing a conventional carrier for a

mul til ayer tPOB: emalmdoment nfjthe preserd igyentean; ar t ;

[0030] Figure 4A is a perspective view of an interlayer interconnection unit

within a pseudo three-layer core, according to one embodiment of the present invention;
[0031] Figure 4B is a side view of the interlayer interconnection unit of Figure
4A, according to the present invention;

[0032] Figure 5 is a plan view of a portion of a bridge layer of a carrier for a
multilayer PCB, according to one embodiment of the present invention,

[0033] Figure 6 schematically represents a carrier for a multilayer PCB 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
method for nmaking a nultilayer PCB, according to another enbodi mnent of the
present invention; [0036] Figure 9 schematically represents a series of

st eps i nvoleeaohsiodsea net hod for nmaking a nultilayer PCRCTaseom@siom to yet
anot her enbodi nent of the present invention; [0037] Figure 10
schematically represents a series of steps involved in a nmethod WO

2005/ 03694 Q04/ 0 301 I NGk AL St

accordi ng ?o rgﬁé“kﬁsg eFeE D %#rlstﬁ%)reg?cpﬁgécggir“g%gﬁt 1?“ﬁt\f:}eeljrr I on; cfiftg%BB]

Fi gures 11@&&%nﬂdmmm&m@maistages in a process for formng an |nterlayer

i nt er connect | uni t_for til ayer PCB, accordi 0 _one enbo i ment of

t he presenﬁadﬁﬂventlg‘ﬂmebéiﬁl’f%l Eégéﬁgﬁﬁrpchgﬁéceﬁﬂ%gﬁ & The
fol I owi ng datRbdmRetichasit! foPh nRilkilayer PCBL AR oRigl t& bfid &ﬁﬁddim@ﬁrﬁf&ﬁ@bx@&éﬁﬂ nodes
of carrying out the invention. e description is not to be taken in a

limiting d@eB@N.but is made nerely for the purpose of |IIustrat|ng t he

general principles of iﬁ_@ the invention is
best defined by the ap%gﬁég;ﬁéyﬁgsbﬁﬁ)n?g% nera the pr esent

invention provides a carrier for a multilayer prrnted circuit board (PCB)

or printed ng board wherein the carrier i,ncl ude
interl ayer [ngr conndbe faliewing qetilsd %Fst‘?f‘%tr%‘dﬁr%oa%F r}?ﬁStaF“HF %F‘?”Lt?nﬂ?ted

conducti ve Ja¥e68 carfind bRt MY hﬁueh@aﬁewf%scr@ne%sfscno@% bt @4ken S R-1RSIHREDI Y, OF
bui I di ng bl ock accor'ding to one enbodi nent of the invention nmay conprise a

pseudo t hr eenseaywris owde meFely rfOIp@;\e puoset ¢fr iustiaingr the gererateyrinsipdgsr ¢fsthe t wo

signal |ayer he, .t ers are

i nter conneé?veéla?rhrslolugﬁ‘egﬁ(’per?? g‘re vﬁﬁ%\g{‘?é‘% E%hfl?ed %?yﬂe aéée%ggdanbﬁ%t er nal

bri dge | ayq0040]sposedeheilive i tﬂi&eﬁt%véiﬂ@ﬂ@irokzﬁéﬂ& cafr30 b} aAmpdidaydo
three-1layer core of the present inventjon n&e ave additional . |layers added
thereto. Fdrinsdipyibboad (RFB) prpratedsinng pogrthe Whitsth the SRRl PaydAFISe a

single psquoeﬁlﬁrraﬁ@ye{ HY&Lormltfon v@ll forURtelcBnrRbing Q)pleahtsmrfeoﬁ&faéwrayer@

| ayers. urality of carriers may be conbined, e.g., |amnated” together,
to forma mﬁ Ithe inalpidayePPEBh aAibagjc ca,rperr, subagseennb g oorbuﬁdme biickragtorflingde s.

el cct 1 oni ¢ ReoPRetmepRE e ol e R padd B 1l SO kf Bloull

three-layer core may comprise two signal layers for a multilayer PCB, wherein the two
signal layers are interconnected through an interconnection unit comprising an internal
bridge layer disposed between the two signal layers.

[0041] A pseudo three-layer core of the present invention may have additional
layers added thereto. For example, a multilayer PCB of the invention may comprise a
single pseudo three-layer core, and up to six (6) or more conductive layers. A plurality
of carriers may be combined, e.g., laminated together, to form a multilayer PCB having
up to about 28 or more signal layers. Multilayyer 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
exanpl e, as described herei nabove with reference to Figures 1B-C, in one
enbodi ment the present invention provides a carrier having two dielectric

|l ayers, a Wpha8Rsdvayer disposed between the two diel egigr®00ayssos. and a
pair of external conductive |ayers. ASlO conpared with carriers of the
present invention, prior art carriers, 1.e., two-layer cores of prior art

L til I I | ect I
Tyer . he TR B P et R R puie” e i et doRhpt Oe,
conpri si ngp&uﬂéﬂﬂhﬂe@—!@y@r c6R! endhilling a Chre@ics ith@hle 1oyt lof Mridige 1y edisposedli sposed

bet ween tvvo conductive |l ayers, W) 2005/036940 PCT/US2004/033012 10
nul ti | ayer beieeen Yo digjectyi ¥&Rt i nvention have a carrier conprising a

three-1l a eko e, ] t al
y I.‘ﬁ% layerheg?@gggg& FRETANE thé flefont {Vehiti A8 Be REEHIQ, 48

| ayer or b bet ween t dielectric layers. [0043] The
bri dge Iayalpsmﬁocnmta"l|1@e51nahattﬂted)r;d|gek£ymtlsImvematairiaycayf thetmfeacmlm(cbrcd) as a

ype. encoutl BRGUH PP B KPP 6 ek o el oopear v Vil o

el ectri cal pHaguRGdribetviaén Melhétal Brivge phdisitHSEcdnsivafe e byigglabée MRitalthdr i dge
pads t hat constltute the bridge | a er Due to the presence of the internal

pseudo net aresgise iofighs)intemplepsende Wefn (beidge) dayer e cFigrsef thy m@m Indﬁntlont he

basi c carriger t (W3R cQ e t he

two dielec rl%ﬁ gﬁggllsgyg%dwgmow; r g)l?mé%t ngljlis'%c%%g& |ve ayers may be

referred tdledaa:tra: lap&e,uﬂld thé pexeolf&ytemaboasmducﬁhe lpats; nofy utederregiotodasct | ve

| ayers may be interconnect by. a | ural,it f inter] ayer |nt onnectl on

untts. whersti Bigrfcer. dnate pealeniprciiye Sosmrons Mt B o

bri dge pad I&aﬁyebq‘ itlef1eP ihtBRoReb S uhif %Q{rheréiﬁdea@h nﬁaefcoﬁﬁecﬁ@@xmalma opposed

blind vias d| sposed on either side of the interstitial bri dgefp 1[ 0044]
@fla

I n some eniseuprssrAngnigrstitial dridgepadiipcatedaittindhe badgedayasoamdypaE-q core of
the inventi gﬁ?s%%ﬁcf\g%c{lsp%? tﬂafﬁtﬂ rg(l: ogrﬁjl% inlte%‘cﬁ{al n‘%&a&;(ﬁﬂ ot her errbodl nent s

of the inv on rona rirc layers a I'tional conductive
(e.g., sigiéd4d]l ayerk sony enibediareqs efitiegirésent avematned pkamdd Iﬂ&eqs@mchmre

t hree-1 ayer _.core. Furthernore, two or o three- I C s of the
present | nPEMS igKentig may dfselficprsie a quly abS?Fa]F c i gpé’&lfelr ieb ° d?{d'ﬁ‘?:tl ve
llayers, nmaynRetidRaiIdasRAdERES eﬂtaﬁ@ﬁddlﬁoﬁé?rcﬂhdﬂéh% @%%ﬁ%emﬁwg up
to 28 or nore S|gnal | ayers. [0045] Figure 2 is a i agr am

schemat i calbwecﬂ@ph@b/emmg:dato rth¢ psaudg dire@dper £owG; E@ﬁ@momg two opmere

enbodi ment pgéudg hﬁ‘eg II’a?/grecnotres SHhd! i[)rleg)ent m'vgn‘aéﬁ, Wil of %E%hmg 2ddi¥nal dielectric
and conductive layers, may be laminated to each other to form multilayer PCBs having
up to 28 or more signal layers.
[0045] Figure 2 is a block diagram schematically representing a multilayer PCB
100, according to one embodiment of the present invention. Multilayer PCB 100 may
include a first carrier or core 110a. In some embodiments, multilayer PCB 100 may
further include one or more additional carriers 110n. The one or more additional
carriers 110n may be laminated to first carrier 110a. Each of first carrier 110a and
additional carrier(s) 110n may comprise a pseudo three-layer core of the present
invention. 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, multilayer PCB
100 may further include one or nore additional carriers 110n. The one or
nore additional carriers 110n nay be lamnated to first carrier 110a. Each
of first %5({09536;;0% and additional carrier(s) | i OpciRg000000125€ a
pseudo three-layer core of the pr esent ;4 i nvention. Each pseudo three-|ayer
core may conprise two signal |ayers. Such a pseudo three-layer core is
described fully hereinbel ow, for exanple, with respect to Figures 4A-B. In
sonme enbodi nents, one or nore of first carrier 110a and additi onal

carriers 1isoueay f urigiier 3CRMr iss@iofsle vitkv RO IRIA tplandty Ifgnatridyayer s
120", 122 (F| gure 6). WD 2005/ 036940 PCI/ US2004/ 033012 11 [0046] Figure
3is a secmtmramemo@vmghmthmga poriion el pseydodhreeniaser cgyet 10, ja SMEEt i on
units withip t t 0 an
enbodi nment OP&P%Q& drfggeeﬁgesﬁ%ﬁﬁg 2 }J%P’seuié%é(te:l h¥&%ro aﬁa‘? 82?1% d%&”ﬁrsf

i ncl ude a fnteriatyer mmrmnhamen unitt hSth,omdem ' mtariayerhﬁf&eqonamﬂloannmhliont erl ayer

i nterconnectiqn _unif 150n. . Pseudo,three-|a cor ma cl de a first
ot a1 P oo Bhaudl - facioqor 1o Bat Fo st gy agP Fask & it ielp e et o)
layer 120, 104 bispsiee ohaﬁﬁtrmé@ﬁla%smsacbrﬁge fayes1126i RIRE bif firdt WeRéctd?4, a
second dielectric layer 125 di§ osed on ridge | ayer 126, and a second

metal | ayeﬂay&2224i|as§¢g@@ddlehct§edm 185 élllse@ﬂleﬁlq,n ba?&ﬂr 13]!21512(Ee?@ﬁ aofecpmet er | ayer

i nt erconne n i ngd.1 f| t

t hrough br:ﬁ]i a(?l a 2?2 ]rg%%s oggegegn ?Ef&ﬁ—l g%r ig% I—%Sr tJe{f}}rﬁ%!ria Sse of
clarity, oMtgrccbnm%umnhhﬁsao?mmltiimn emtmafroﬂaM rﬂ&eflngmdzehhmr?bghmnﬁ%egure 3.
In practice, ps o three-la cor i ncl ude nunber o

|t by er HYRE S2b0 A ceramon MEHAL 1 8Yor Y3 aFdry The | FHERAYE agbrelarist 0P Mt | on
uni ts 150ainidelihefn Rifts @5(%5 ‘?Sﬁn 48 lsﬁ’ovﬁfltmlf*%?é 3018 prathikd) psEuiB RReE-1dyer t he X

and y di nensi ons of a PCB, which it is desired to i nterconnect first
met al | ayercorg2bl & may cipende m anmbery ef umemyen_mtatopmtlan waits.c hTymieadlyl ayer

i nt erconne Y1 en Lre &, ypcations
of bridge %tér?geygﬁérag&é%%fnoca@l 1ogr@ og(%b )Z% %re%g art Ceioésag1 %Jrzratl cally
repr esent edespet:t fo thie rxeanid. y dx"nF{msmnsadfch BCRBIj amuhmm itSis aemeﬂhommﬂcamﬁbgﬂxrse 5 by

the arrows | a "y pectively. Interlayer interconnection
units of tl’i‘é“g gﬂ@ntlép n(Per'?'F‘f%‘H ?flﬁ’?rhé?z det‘r‘,“raF‘B’é% ar‘ie?”én‘c}?bé‘!‘ eRYeR. g. |

Wi th 1 ef er &g orRotfdnaliie s610n LAY lprdskdd b Eredfbrdia e RRaldHs O bRUES

i nterconnection unit 150 hin a three- layer core 110, wth interl ayer
i nt er conneadsol34uSuch bSQIIOSlh oﬁbndgtr peds tfert sohematieally represented in Figure 5.

The x and y dimensions are shown in Figure 5 by the arrows labeled “x” and “y”

respectively. Interlayer interconnection units of the present invention are further
described hereinbelow, e.g., with reference to Figures 4A-B.

[0047] Figure 4A shows an interlayer interconnection unit 150 within a three-
layer core 110, with interlayer interconnection unit 150 shown in perspective view,
according to one embodiment of the present invention. Three-layer core 110 may
include an internal bridge layer 126 disposed between first dielectric layer 124 and
second dielectric layer 125. Three-layer core 110 may further include first and second
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-|layer core 110
may include an internal bridge |ayer 126 di sposed between first dielectric
| ayer 124 and second dielectric |ayer 125. Three-layer core 110 may
further i ned pdeodsbdost and second netal |ayers 120, 122¢cTmezpecinely, as
descri bed herei nabove. [0048] Bridge |pyer 126 may conprise a plurality of
spaced apart interstitial bridge pads 134. Each bridge pad 134 may
conpri se anp, £Ss L1y, di s C apper
i e, Each R Ga S braR et | AR EE R SR by Sy ool T g
pads 134 wuhibi§0.bri dge | ayer 126. Interlayer |nterconnection unit 150 may
i ncl ude on&%dge ad 134 |ocated within $r| d 6 (Fi gure 5. WO
2005/ 03694 / US2 Eﬂe%esc}&t?w&ffc‘-‘m‘atlmré 5‘ YGEst 334 maybe
a cowponenba@f3mtmﬂtﬁ?§t 6@a(aﬁr1ayemmr E&ﬂ[‘%&dcp@a ttiphd 139 WIﬁjﬂpée%de mtgr | ayer

i nterconnection unit urt her include a flrst capture pad 130

wi thin firdyenmid2al Firsiyceptuiezgad Edans] %ﬁe@tﬁn@m@ptnﬂdel%mﬂ@zchumesﬁecond

Comr i se AcoubRf b Sopaeh iy RRey hl AR EorBRAN R SRR R e Y P

sel ective ft)?r&b\h&ig, of fist , methlylaﬁrcm[)r@d sedontii metal ﬂ@teﬂlniz,ampecﬂlﬂé]yarld 1§econd
netal |ayer 122, res€ect|vely is_ apparent fraom Figure 4A that bridge
pad 134 nagapmﬁﬁé [Ny A abB“@ﬂ’i"eRadlls"“@’P"ey(ﬁP%‘fe a diraetel, Bp abiereatyy of
first and 0 ay , t 448t £ r t ction
unit 150 rra%%ﬁszt{]l I&%?ur ﬁe?plﬂ%éljaﬁgeseé&gl ?a hirg I?ng wdaalig?lo g?\rggg{ggdggﬁd

bl i nd vi a iM@corBactionognif 150 majpIstithdurttiea Hibhﬂeam(ﬁrs;dﬂmddwbllﬁﬁchndlaasem@ may be

formed by C i1l |

bhot o- def | AEF R HBnBRd el gy 14hred g RIGEFR A ryotomoty a1
wi thin bri ggredsaguen az;aaseemrmuigh@rasm deiligdg, Wi plako- da@dua@/(phowaeﬁr@ng)

| am nation first and second dielectric. |layers 124 y fuse_tqget her

such that Hihaseh Kgere 3w shoxs angardd arithin bader W@Ihi?rﬁ ?n Pléfter i of bedery

di el ectri ¢ bayef Surirdemirhfion filsPARkcdld diddthiO TdRts 124, P35 sb @8t

i nt erconne t?%%r uﬁ?lggz %§np%sr st annul dér& rlen f31 ray %l%?%r?réegg W t hin
first met alsuquwrbrxﬂg@pam3®mapbamapsuldt¢dwtthanﬁmt and sdcopd dieBemedgyeconpri se
an annul ar gﬁhsr portion of first capture pad 130. Simlarly, during
formation df%i erlayer interconnection unit 150, a second annular ring 133
may be deflo Wt hD{rise foRmstioned fahtetl @)@ intdreénnddSioR RinR XIBIPk First HREMRE
annul ar ring 3 % conprise an annul ar, outer portion of second capture
pad 132. E&®B léf nyay bg tformed (yrithin ﬁ;sh@etal layer 120. As an example, first annular ring |

131 may comprise an annular, outer portion of first capture pad 130. Similarly, during

formation of interlayer interconnection unit 150, a second annular ring 133 may be
defined within second metal layer 122. As an example, second annular ring 133 may
comprise an annular, outer portion of second capture pad 132. Each of first annular ring
131 and second annular ring 133 may comprise an annular conductive (e.g., copper)
~ element.
[0051] After forming first and second blind vias 140, 142, respectively, first and
second blind vias 140, 142 may be plated shut. In some embodiments, first and second
blind vias 140, 142 may be plated shut using a pfill 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 uvias.
(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. PM03N002, Rev. No. O, February, 2003, Shipley Company,



131 and second annul ar ring 133 may conprise an annul ar conductive (e.g.,
copper) elenent. [00511 After formng first and second blind vias 140,
142, respectively, first and second blind vias 140, 142 nay be plated

shut. In swoeoeaedi ments, first and second blind viaspdid@odihdzoiry be
pl ated shut using a gfill process, sucq as the McroFi 1 TM VF process of
t he Shipl ey Conpany, LLC (I\/arl bor ough, Briefly, McroFilITMVF is a

di rect current eIectroI c cop platlng process for filling blind vias,
i ncl udi ng i @darlborageh Qg‘ﬁh“éh argAncpEeratgdriy (aferepsediersiBl vt i ¢ Copper

Plating Te ogy NGk nt ed
Wri nggBo [ngBQ] %fih}k/ﬁg lede?l Rev.tM ﬁﬁ&}éz@’sldt&f’ﬁgeﬁtﬁm %%52 gﬁe i pl ey

Conpany, L44& a(cmdmgm thegireseinyenting E/Irsiraoﬁlstdonﬁllﬂlelarweémrﬂvb&‘ﬂué% aikef . No.

Eg?ﬂg%odﬁe ?Om i@“ﬁﬁgfuﬁ%é%%%lpgéﬁﬂgh;&l) RN ?@8#%“&%242@/‘? @%ﬁgor at ed

by referengg mrrﬁayrﬁxclucﬁéwﬁ%l sitié g34aeand B second siledE3 46l eMitsoblitd1¢iailnb aidyayer
i nter connectl on unit Of gure 4A accordi ng to the pr esent inventi on.

First and Beldayiiest sedemer F’éd 14&9&‘-‘%‘1@“3}’2‘@%‘% 14ghy Innggend WP maybee 4B for
h k
the sake O{nl Gbkda xontag Xgﬁ;@@gé &e8 ﬂrg? usiv:ﬁge %Ete?reh&*qa% @ﬁ@ vk ey

i ncl ude a rst side a secon Irst blind via 140 may
i ncl ude a ¢lectstal womtadt nwigr ﬁmnctaﬂtm@apadnBOaarﬁil gusircled sbyofitse aneuler d4®B31.1 nner

end 140a el.ectrical ontact with bri ad, first ,side_ 134a

ohil o oat categnd bunh e 198 i iRdeCy sEtHd vh e hed I8 R4 Bl Sia e
130 and engid ¢d28d merfdnamzamﬁuylwmréléwlcﬂeﬁl;onta&eﬁandﬁage pad tbcdnd 4Riemary

i nclude a second via inner end 142a and a second via outer end 142b | nner

end 142a miAbpavhile outerend 1428 mesobr Hctleaticah contpcdguith serosd caprirestadel 32134b,
whi | d d
i e outep,£nd rc’&gﬁg,y&‘@yndb ﬂrl%tﬁegar 'rf:ﬁg!g gig&géoqgarxgﬁagﬁgg&m 18Rl e pa

132 and enC|rc second ann second ‘annul ar
ri ngs 131, bd 88isidemey to beethe oersaiviog anhtﬂan pbﬂldnkv&ﬁrrarmdmecrgldampmteapadpdﬁﬁ?l on of

first and ond capture ad res veI er f tion of a
hol e there Us aﬁFﬁtfz}W%’;?Br ﬁt]éc?lﬁo unla{nt“fSO “ﬁ%@a%xt end
fromfirst nﬁ@eanué&loﬂ&dulw maly Rk RHE hofnl first cab{uké\saauao thebgh Ifikdt dgind pad 134,
second blind via 142, and thence to second capture pad 132. 0053] Again

with ref er &b éridgs red 434 secondbind wia dfi2, @nd fhienestto seerndeaptver pAd 13- w as 140,
east aboufousp ;" ol AR R Fipude Bl Rho 8Pt iy dro A IR Sned
in the z di4end2,oespecttvelycmay hasle aniaspecemtib o albvaut ,1:1 mhérulslw}lgrat lelas;texbalunnect i on
unit 150 W?X rﬁ%gusg%rﬁf ! SCteclzovg b?ing %Cz;[s 140, 142 are aligned in the z dimension, or

coaxial with each other, interlayer interconnection unit 150 may have an effective aspect

ratio of about 2:1, and often greater than 2:1. Thus, interlayer interconnection unit 150

of the instant invention allows for a greater than two fold (2X) increase in effective

aspect ratio for interconnecting adjacent conductive layers of multilayer PCBs, as

compared with the prior art. At the same time, because pseudo three-layer core 110 of

the instant invention has two dielectric layers and two signal layers (as compared with

only one dielectric layer in prior art two-layer cores) the total dielectric thickness (i.e.,

the combined thickness of first and second dielectric layers 124, 125) per signal layer

(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



ratio of about 2:1, and often greater than 2:1. Thus, interlayer

i nterconnection unit 150 of the instant invention allows for a greater
than two fold (2X) increase in effective aspect ratio for interconnecting
adj acent cwodustosssao | ayers of multil ayer PCBs, as conmpamag:vidtobsorhe pri or
art. At the sane tine, because pseudo jfiree-layer core 110 of the instant
i nvention has two dielectric layers and two signal |ayers (as conpared with

only one di ri.6.layer..i [P - r : .

el cotri o freaibun ETo0 8 B ilheBh by e oLBLERG ehnd Ol vige

di el ectri c 14@yd2.sTHOAaxid RS)digeted iniFipuad 4A by the vertieabarrow febeled&m”.t hi ckness of
first netal er 120 and secpond.netal |ayer. 12 ma I ncr eased by
about two 1[%4 in ca llgPI@rss‘SBPgPIYE“b‘?fs@sPé’m_ |°i§\9éﬁ‘f?{é8rluayé§?§% e WP h a
prior art pfiflaye? B 68 prebbitSnvenEbieaBAdgINay @126 MagliRtide £plubily BESS per
signal layer is achieved wthout increasing the aspect ratio of each blind
via, i.e., im¢rstitial bridgerphds 63b ritrch interstitia] bridge pad) 134 gy cprprisd & Betalisichspect

he rati o oF StiRa Ty RhEG TIRECIRH pHfld pabb0sd fy' GhEGHAG HRELAS. ! °

[ Rt e(r:I | ayer e%ﬂn@@ﬁééiﬁéGB&ébﬁé?ﬁl#ﬁ?ﬂ%@ﬁﬁgﬂm ’(elgl, FgglwmldeBtti 020uni1£1 215_(|)_ht 0
. axis 1e T0RASTat o MipwigLbeEeeis oA BRYAR POEE SPHbRoTLBER aRer Y 2 | 00541
Figure 5 i gimbt &inth€®WMngt of KBRAT dbb@0. Plo Anlik] Wi o @es-td-ebnt@fpihCRik | er for
a nultilayer PCB of the present invention. Bridge |ayer 126 may include a
plurality dfe rangs ef foint sbaht by gl nplsd Faglpaterstitish brideerped 1t3i48l}13)b¥11‘($g§3 pad
o7 dgo. pao et Ayl Be igr JEEDn Py PAF AL B AP e othF IR O
clad di el eaqtdrto a7Imi fand déer & the rarfgegifiom dbbat By to [1600A]. Imemstitidlibridgd bri dge

pads 134 nay _be spac part forqom each .othey. hy. a distance, S in .the range
of from abdtgs g"‘f%]ﬁgg' ﬁiﬂf QIFC‘W"ﬁ Wola‘eﬁ%‘ﬂttyewt_guﬂ?’yf’é‘&eelf‘yeﬁiﬁg’ht,o phgrpridghe range
of from abgys 142, bP t? Ay bther cordEdive ekﬁ%%tzae{gg%lz%&@_ §198 cBafontas o!m))‘idE@Ve a

di aneter, in the range of from about 0 m|s, usually in the range
of from abdaer 126 TThat1iy torpays bridgedlapdrtldh may qonsistradhg @lustlity odspassdaparis to 16

mls. Intenstjti '3@ 0i G %}5 i ectivity,
L o Bkt bl 0 BBt Bl SRS o PR
conducti ve [8088fent (Biggre, 6 acHermatieallgrregreseodoceriér) 100° for iadgeltildyay 8CB]126.
That is to say,. bridge |ayer 126 y consist of a pluraljty of spaced apart
bri dge pad<ePEHnE fp ORe sebbfiEeh; P%@?peﬁﬁwele‘(qn&ﬂ% tﬁgméf@m@ﬁmﬁwfena bri dge
| ayer 126. psélﬂQSt@}eeﬁh}%"_r(%reﬁ 136 heRRih &al, | drrleP AN OS &by Rkl intigde Wi for a
mul tilayer PCB, according to one enbodi nent of the present invention.
Carrier 11@dditrenel dirl¢otrafelager 124’ and a first additional conductive layer 120’ laminated

thereto. Carmier 110’ may still further include a second additional dielectric layer 125’

and a second additional conductive layer 122’ laminated thereto. In other embodiments

of the invention (not shown in Figure 6), carrer 110° may have fewer or more

additional dielectric and conductive layers than those shown in Figure 6 laminated to

pseudo three-layer core 110.

[0057] As described hereinabove, pseudo three-layer core 110 may itself

comprise two signal layers 120, 122. By adding additional conductive layers, e.g.,

layers 120, 122’ to pseudo three-layer core 110, each carrier 110’ may comprise from

three to six or more 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 |ayer 124' and a first additional conductive
| ayer 120" laminated thereto. Carrier 110° may still further include a

second addwbi2003mbeydd €l ectric |ayer 125 and a second addidd@arksggonducti ve
| ayer 122' l|am nated thereto. In other..enbodi mrents of the invention (not
shown in Figure 6), carrier 110' may have fewer or nore additional

dielectric and conductive |ayers than t shovg ure 6 laminated to
e euto. 1 b BaY Forgiree iAot o1 BolRREH AL BT DR afe IR TRt SEBEH,
three-| ayef10e@da§ bbt6mBRY¥d (1hRRhkied) 1686 |(Fi@uﬂé\2?> t& lﬁﬂ-ﬁﬁé @t} 8fes PEBhavibg2. By

addi ng addi tional conductive |ayers, e. ayers 120", 122' to pseudo
t hr ee- IayeﬁOI@(f@‘EtQiﬁ)OTEﬁa@fﬁO@@ChY@ﬁy@I&@eﬁﬁﬂy Figre®)se from three to six or

122" oo sBaaR; oLt oot AR w oSGy Gl pH imcteln. 70 o

any ot her aagthotdi200dbr raskigie t:cmventioaylecrme(r ata ﬁhﬂleayerrPGB gxuccedlﬁg tothea

carrier or nultll yer one Or nore
et | vepmSiyeh shengp mipHeprevigts & mBal s SiplecHitleved S5eh a5ta 59ficat

addi ti onal dlﬁléﬂtﬁ!é%h%ﬁaﬂ BY RS 1896r 8f Géﬁﬂ’ef @il h &a¢ht sla@yQﬁueP@BpﬂeanﬁAQ
2005/ 036940 PCT/ US2004/033012 "15 may grl se a plane or ground | ayer, as

is well knbwtations apseciated withyfglieg ﬂﬁ@?@f & ¢ dipmetarpndraspast rationbiarfbia
(1 am nat edzhefegt%%t T m%)thl Rness? fntl?e ﬁqgiﬁkh{ca}/a?féﬁ %C?B%gé# 'NEBJ fsom four

to 28 or nbre cond gctlve ayers (see, igure 7
schenmat i catylpjcanyaalfcmsenﬁls a series of steps (202-214) involved in a nethod
onal carrier f a nmultila cording to

f
tzgg g:| or Fd&%g] aSth "r H\YB]IV%?%FW‘@; (EFPRRehads yeﬁﬁé g%hféﬁ c?t ¥ | ayer,

such as a E%\g)@fla%rs bgilet% glikd &Pﬁ&tf@ﬂ' ghe RGN Bf bkSSad s WAPRSIwd B | on
each side. e to productron Imtations associated with filling gvias of

a defined theartete tathg I@dsup@rtrendetpwgds hlgh dﬂrn‘ltm intgresnaestions thediameter ofe
mnlrrumth C r [ yipi cal |'y
about 4 m mf%%geg({ té? @ﬁ%é\a\(}% ves ME i {B’g{ sﬁ%cap ﬁ% a?)% g@l

t arget padsjlson }irhﬁ anqmmastngl ayxfernSaytbp dﬁeﬂﬂumntdignmgpbednll tol pads dhihis
formati on of sych pads is @[f%gil the . art. Dﬁ theladustrytrend
t owar ds hi §hSdehsP Wsﬂ?’et?l&ﬁﬁé the {evegiiqRanay haye diggetersn Wt e of
the art capidsk 20RAHESoraNere! art39hroBA@Smber, tdypbﬁ@%é Yadsl f§4t SGht SnRhsNes 10
mls. In prior art processing, there may diffrculties in aligning the

drill to pnepsiblsfbecisg thegisgudo mefel deyemlar bxsdm laygr) tfeofsaniery gtheinvention

I nventi on ”%y lp&vgaceé,ac%%lp% ésn’ts, or Yhet Lonductive features. The larger diameter of
bridge pads 134 of the invention offer the advantage of facilitating drill registration
during via formation.
[0060] Step 206 involves drilling a hole though one or both of the copper layers
and the dielectric layer, to form a blind via or a through hole. Step 208 involves plating
the hole. Thereafter, step 208, which entails a first plating cycle of the prior art process,
adds to the overall thickness of the surface copper. Step 210 involves filling the hole
with electrically conductive material, such as a high solids epoxy. Filling the hole in
this manner becomes impracticable for presently used dielectric thickness, 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 dianmeter, d f bridge pads 134 of the
invention is possible because the pseudo netal |ayer (or bridge |ayer) 126
of carriers of the invention may |ack traces, conponents, or other

conducti vewbeaisusese The |arger dianeter of bridge paderhidonisine
invention offer the advantage of faciljygating drill registration during
via formation. [0060] Step 206 involves drilling a hole though one or both

of the copper. | ayers,,.and the di.el ectric |ayer. taq. a blind via or a

hr ough. noiseHacefitres kR srepis Ui 14 Rl me it At R bR PR B 506

whi ch ent airbifiow eiktdss burRlcatdpper.cycl e of the prior art process, adds to the

overall thickness of the surface copper, St eg 210 involves filling the hole
§

with el ect MPR8dll y cobigpel4 obthapier raprocess ayyolyss plapgrigHng Hie @RPEIYES) Fi | | i ng
the hole i i c%gﬁ.a' agth I e Ve

dielectri CI}It1 rﬁ%ﬁ%@%fﬁlﬁ%?g& i an’et’lg{ré,a’ gltrl\%dgggdp g{eerog%'o%%%ag%m iﬂ%ﬂ; lr)ﬁ/ol ves
pl ati ng ovexcdnipdishiddl by meclngel ardiictibmt ofngurfasy ctappert, o windyimtecess coat i guous
nmetal |ayer over .the filled. hoJe. Thus, .ste 12 further ds t.0 the

o face solBRFSTRY s e cirispolmns Rl PrrobtE SReutstReRe Bulber ey
prevent et gleimigsisik tickdess, feaadtioh®s surfRe ceppaffbe darhade & RsBoftiei dagtiedoB M |

| i ne and space specification, a surface copper. thickness of 1.4 mls or

| ess may betiscegpeneal, lemhingio d&ﬁlt@%ﬁ&@@%@’é&ﬂ%%fﬁm?@gu|t in WD 2005/ 036940
POTI US2004/88€§12 - 16 S8k BRARRE &M pFoRAES of URAL entilf Tor nfhidllsl # MY
require additional processing steps to ‘renbve excess surface copper.

[ 0062] St epnifihyafPEHenayriseronty dbnepplatimes syclenv Ak aerssultl, am &talzsunfyce beppevpper

| ayer (s) i.,n. which. hol have. been drill.ed | at e fill nd pl at ed
ovor Bl andficBnotaipebE neE ity P retrea seobdh Earer oo BRE ofPrlty ace
copper, Whitgidkikd eEcaséBihe BXGRS SF \pRIndrifihg @6S nidoanfo]l fe@fictiohNofSévrfadé i ons,
where surface copper exceeds the maxi mum perm ssible thickness, reduction
of surface ©opPHand FHOVHERsdac apd PacaeutioRe carrier or its conmponents,

| eading to eased 3 1.Cl . ) t he
pr or art, [QUBHCESC TR SRRy ERhsGs Rejhes P HEL RPN IR B e
only one plt&t invglved/ahea msthal 1366 ufot , making taamultilaykn FCBp poegrdinghiockness of

about 1 ml r.les n be readil hi.eyed. .Loywer tot.al surface, copper
Chi ckness. dtogimeatol RErPsrml i ensioh, SRA0F S14Y VNG Preiiie 23Fte Qe B on of
surface copgledtric BpEL, sdhows dikle@fic ldyeehansh & Hiast 8ide ae@ Alkénd sId0&H a Fi gure

8 schematically represents a series of steps (302-318) which may
layer of copper foil on both the first side and the second side. Step 304 may involve

forming a bridge layer on one side of the dielectric layer. The bridge layer may
comprise a plurality of spaced apart bridge pads, as described herein (Figures 4A-B,
Figure 5). The bridge layer may be formed by etching the copper foil on one side of the
dielectric layer. Altematively, the bridge pads and the bridge layer may be formed by
building up from an exposed dielectric layer using an additive technology. The bridge

layer formed during step 302 may be referred to as a pseudo metal layer.

[0065] Step 306 may involve providing 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 seconnd 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, througli the first dielectric layer, and to a first side of
a bridge pad within the bridge layer. Step 312 may involve forrming a second blind via



be involved in a nmethod 300 for making a nmultilayer PCB, according to. one
enbodi nent of the present invention. Step 302 nmay involve providing a netal
clad first dielectric layer, such as a dielectric layer having a first

si de and aye96RNskos de, and a |ayer of copper foil on gegily280d83hir st side
and the second side. Step 304 may invof7ve formng a bridge | ayer on one
side of the dielectric layer. The bridge |ayer may conprise a plurality of

spaced apafrt bridge pads,. as described herein (Fi gures. 4A-B, i.gure 5).
The bri ool ST BER s B LEaroRy SO Srba 5 whonl e Ge b
the diel egfebridgd padewithith<Ehrideilel. YEach bE thy firfidslimbia aaddhd ftokd bide | ayer

may be forned by buil di ncg up from an exga(;sed dielectric | ayer using an

addi tive t E@h4aimyybe figmed by agrocepsasush ap daspredriling, plgsmse dpllzgpomplptere
referred t : p [ ovi di ng
a second d?%f?gnﬁrl ﬁdgg’etggg%ggi&gﬁggﬁggﬁg@%ﬁ) gaeﬁ%g%@{‘eé’@g%kg%aﬂﬁtay

i nvol ve pr metaliiaygr, and deosedomebliald Hiaymy emamte dtoed at sscariiecaptere padl oflittel ectri ¢
| ayer. Steps 306 and 308 be combined, into, a single praocess, .in_  which a
o et 11 cORayORelEh RA LOaH CRa GPRH PR OBk BRASTRCY FEYBE tenmy be
di sposed ORirdi B REbidIRethiAYREs, rdsPREGdy.St ep 310 may involve formng a first

fi d

blind via, wherein the first blind via extends fromthe first nmetal |ayer,

t hrough t h&0G87]st diMeral4 mey liexpdie plaiing she the firstsandsiegendoblindavips; isebe pad

within the [ I r.. St | I g .a ind via WO
D005 036048 Abe TR, s TBectds ltouks K| BfndiOLAY “ﬁ‘;ﬁg’%g ‘?’Heg’ugh t he
second di emaetein the fimstiiver mtetconfectios aniondy snatiele af briddeepddr disigeedobadwednt hi n t he
bridge layer._Each of the first blind via and the secopd.blind via 142 may
be. {ormed’ By hmcweenbin U (Bawr 1a%; oF A BRaSHOUPIR G M8 Sohot o
def i ni ng. Iﬁase&iol Meh &t ihitkest diblehdish adaomaN VAR fRIHRIdeE PAY.aThd fifst aapt ur e
pad of the tfirst metal layer, and the second blind via nmay emanate from a
second capsesord plidl s mpebe plated slent irea single alpang csiHe using s fdlgoecss Gwah capt ure

Paspect ] vary UBEAR AR Hadsd ine ShERY ARBAFTELE (PR BB 00, < ocon

bl i nd vi as refemxgiito hedembbae. | nt er | ayer i nterconnection unit may be fornmed

within a iJ.ayer carrier erein the inter]ayer interconngction unit
may i ncl uggééﬁsari dgegmahisgeﬁo A% RElve lEpimating (qne, A TRYE oAU vi as

(Figure 4AjiclelhR 1hyers and@Bhe SeMORGIM bR metA ayBRY tdthe BRPAREISH Ragh ot her
in the z dinension and coaxial with the bridge pad. The first and second

bl i nd vi as layass dféhepbagiceadrrisnor peaude the¢erlgyer cpteafbimed by steps 362344 -a Inythiy |

process, s %9, a carrier having up to six or more signal layers may be formed. Optional step 318
can involve laminating together two or more carriers formed by steps 302-314, or by
steps 302-316, to provide a multilayer PCB having from 4 to 28 or more signal layers.
[0069] Figure 9 schematically represents a series of steps (402-404) involved in
a method 400 for making a multilayer PCB, according to another embodiment of the
present invention. Step 402 may involve forming a multilayer carrier or a pseudo three-
layer core. A pseudo three-layer core formed according to step 402 may include two
signal layers. In some embodiments, the multilayer carrier or pseudo three-layer core
may be considered to be a sub-assembly for the multilayer 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 hereinabove. [0068] Optional step 316 may invol ve

| am nating one or nore additional dielectric |ayers, and one or nore

addi ti onalwgBb@lizdvgdyers, to the first and second netal pdrayasssid he basic
carrier or pseudo three-layer core for{?d by steps 302-314. In this way, a
carrier having up to six or nore signal |ayers may be fornmed. Optional step

318 can inyolve | am nating.together .t or, r arriers fornmed by steps

302- 314, ofMBYOMERIAT ;0 TYEGR doithe deshiibed iS5y OB ARG om 4 to

28 or nor erdergncelto hidyel 200 (HiQR69). Figure 9 schematically represents a
(402-404) involved in a nethod 400 for nmaking a nultilayer

i f st
ISD(CEZIrBI ?chori(?(%&?t o andgterlOsskrseaticin represefie sqiea 96 AtEPs K&t Urnvalyedy 402
may i nvol ve, Honhad sdo R Hajdﬂgei &bl Fof H%xltg%)ggqi@ E&roﬁﬁﬁgc :tﬁ eBtP%r e. A

r
pseudo three-layer core fornmed accordi nga1 t 40Z may 1 n
si gnal | ayembodimentsafitbe presand immentian, wheeimsttp S02ymy ivwolve @rowding sfirsto

t hree-1| ayer re be consi dered to,.be b- assenbl r e | tilayer
PCB. For eRuAIDer Smi TR Ty grovicigiet SrihFIEETY ThiekacBh A THE poeuto
t hr ee- | ayellayePhy b&lamindfeddé a st Side BS@L Rt Bidlce@rcllaker cores may be | am nated
together to forma nultilayer PCB having at |east 4 signal |ayers. Step

404 may i niRAM f or nbter) 58O By involveyfoting pbadgnlpzer. Bridgs lepernebichamYuni t s
Sy : 9 Y i f
e cor oSS Al B SESIURE ARty SPLEREERBNE, BVt © ©

the carrier. er interco uni't ven
descri bed chgpreeifsibbmisatédetoga second kide of ¢reefisediclecEicjayas Bémidfion BOtimat i on of

interlayer W) 2005/.0 694&6{:‘ / US21J04/.033012 ieg I te%connecti (%gdé i ts of
the i nvent iPBABY ©Y) 1§ 8eGHRYY FIHRAMEITTET T 10 BATRG FIPCIRiFRGs 0 MRIRI%ALe to
met hod 400£(:i' yne 9). [0070] Figure 10 schematically represents a series
of steps (502-514) involved in a nethod 500 for making a carrier for a

nul til ayer [BRE2] accobtap 468 mayanedtreproviding ddsenenst diglectriselapere sBiet secordent i on,
wherei n st [ | § di - | 04 may
i nvol ve pr?\gﬁle}?ﬁgﬁgé‘ip #ﬂcﬁdéﬁg %g?{ér ﬁ%yﬁ%@art%té’ t??{r)rzl?gérrgygff S“"ﬁﬁatg%rﬂ?e may be
| am nat ed theidge pdads of bsdgddayt atehencdpsulated dh diklectiricintatdérinl dretwdef Qe firsStrel 506
may involve forming, a bridgg, | r. Bridge |ayer, whic conpr.i.se a
i ural oy ool Ao oS oeengLs bzt priBiRg Ao e HoRe Hittayer of
copper f oi ImdydRilHaheed odhessebrddidlesticifysf the first dielectric layer.
Formation of the bridge |ayer is described el sewhere herein, for exanple,

with referd®@&lt o mebtapdd120may involve forming a first blind via of an interlayer
interconnection unit, wherein the first blind via may be disposed between the first metal

layer and a first side of a bridge pad. Step 514 may involve forming a second blind via
of the interlayer interconnection unit, wherein the second blind via may be disposed
between the second metal layer and a second side of the bridge pad. First and second
blind vias formed on opposite sides of a bridge pad within a multilayer carrier are
described hereinabove, e.g., with reference to Figures 4A-B and Figure 7.

[0074] In method 500, first and second blind vias may be plated shut in a single
plating cycle, for example, as described with reference to method 200 (Figure 7). Use
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 involve providing a second dielectric

| ayer. The second dielectric |ayer provided in step 508 nay be | am nated
to the bridge |ayer, such that the bridge pads of bridge |ayer are
encapsul atwd 2003/0aé6vad ectric material between the first awd/uSesossdi2
dielectric layers. Step 510 may invol vp providing a second netal |ayer,
which maybe Iam nated to the second dielectric layer. [0073] Step 512 may
i nvol ve fo d a r¢ 41t needkigR unit,
wherein th |rst n&"lﬁﬁ%ﬁ béé}gl ac\éb% dtlos%%)els%&{)et vveeor{ t eﬁ;elgérhgt msl%g | ayer
and a firsFigeiedd Achows blﬁrsrﬂgglqom;t lay@t &4 Gliidh m;belciad@hv@Ch@rdm“ngl slag@cond

Vi oy beoHEREa MBI GL S e SR Tt A) R4 rORR R SLOBRE Bllde of |

the bri dgelmd FnE! distectsid Jayee ¢ 24 chay Rlsb v rvfeired foois@ﬂlleﬁkﬂ VGt 4 s alemstrides of a
bridge pad within a nultilayer carrier_are described hereinabove,

with ref er Eieel 24 daping ar st mataislahsiderslad,wish 7 firstdayen pt cappgstieibd2&0d af i ?st
and second &gﬁme&l)agd BB o chg ‘@tha& ?ééomayer'a%ﬁg%n%%ggf %:610' Pild f%at ﬁ%gﬂ & f or

exanpl e, escri erence to” net
single pl aboppgr fo;ldlzemmyralsmbze@exeed:teélsnewaaslfmsthmbtalﬂnyef 18Qr Thezmccmb]awf and

therefore ecr egs ,he nee ubs i on rface copper,
as descri b8 OPHggsﬁi%é) chthF‘gF?atﬁ %gggeg?yqigw ﬁg %%;ti ng shut the
first and pro7e Pd bl Imghrwas shbﬂsfaqmg@p&sﬁsmvm&hrﬁ@y HRYREMEDHE etcBiy Or nDre
additional dielectric layers and netal |ayers naybe | am nated to the

pseudo t hr easondlager Q,f@pmae(r§@b12€e gor the saks of elerity Figaras ol B-Baboy mnliene 8) ) .

{ ntor connedt T g 3 TH08) B AR TR s 0 6E7 Ul Bberof e

PCB, accor Hndg;tadsmayebefdmmeldw&hmhmﬂg&]iayerpﬁésent invention. Figure 11A
showsafl ieIe ric lay be l.ad hS|devmtha

| ayer i@?gir f oi gmﬁa}r]ng %ogsﬁer% @d%é’rj f%]?lf f’f@f}}fr‘fa a second
| ayer of CoRpAd dieRitric 1y66'125 Eﬁd&tsec@h@h@eamygr 122Y1ehinhedd Rt aandetr ef erred
to as a netal clad first dielectric layer 124 having a first netal clad

si de cl ad wguwsdlflr%boway&ap b2 wﬁlppémd%ﬂayeqm adipgTH tOé@éé%@afﬂrét”él cI ad
side clad ﬁm%f‘a%i? Firdt B8 se &‘ﬁlic érL 1346125 8 ffléef ®
r r e egr 120

copper foi so be re re| n’as fir

The secondph@y@rsucloﬂaat:hmmelpad 34 mapbe enmgsula&adehﬁmeﬂrstmnd sewndidietecd@e | ayer
126 (Fi gurgagl 1315 I%)25 [0076] Figure 11B shows a bridge pad 134, which nay be
formed by filag 125

[0078] Figure 11D illustrates the structure of Figure 11C after etching first and

second metal layers 120, 122, respectively to form capture pads 130, 132, respectively.
Figure 11 D also shows a first blind via 140 and a second blind via 142. First and
second blind vias 140, 142 can extend from first and second metal layers 120, 122,
respectively, to first and second sides of bridge pad 134.

[0079] Figure 11E shows the structure of Figure 11D which may have solid first
and second blind vias 140°, 142’ filled and plated shut to form interlayer
interconnection unit 150 for 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 11B-E
show only one bridge pad 134 within bridge | ayer 126; however in practice,
a nmuch | arger nunber of bridge pads may be forned within bridge | ayer 126.
[0077] Figure 11C shows the structure of Figure 11B and which may have a
second dielectric layer 125 and a secg@d metal |ayer 122 |am nated thereto.
Al t hough Figures 11CE show a gap 112°within bridge |ayer 126 adjacent to
bridge pad 134, during lamnation first and second dielectric |layers 124,
125 may fuse around bridge pad 134~ dE§ ffist hat bridge pad 134 may be
encapsul ated within first and secon |eFectric | ayers 124, 125. [0078]
Figure 1 1D illustrates the structure of Figure 11C after etching first and

second net al Ia ers 120, 122, r.es |veI to.farmc e ads 130, 132,
respect | Vel y. i”&'@éerlﬁteﬁoﬁn?ﬂo%ﬁ%'ﬁémé Pf! PthC"B‘I“f H]?Prsfﬁéﬁ)ﬁfﬁ "BHE'® second
blind via 142.5 fifafity é‘ttherﬁﬁﬁDBﬂdQ:l bdud, eecas)f%ég plma Tyc@mm&*itﬁl@ﬂbifldigém first
and second netal | ayers 120, 122,  respectively, rst and second sides

of bri dgepagadiatisg.a fi mm]e Pdgyar secqrd Edghwhsretnh@m@tﬁrr&tcmd@ efgaclriggpel 11D
whi ch maym{] ?SYl?alstg)nlldI%g pags Slfyswgln)q CSFE%C?SHQ fi lPslt 'dr}:(liechllcaI%%érA'aQ]fgSl]dzls%corId' J Jiee(gjf and

plated shu er connect 1on

I nt er connel oNGaifl iphahlignd ls&e@mndl bed @l paddayeysicall#Qontkd. a fstond diekictrayer
|nterconnect|on unit 150 of the invention has been descri bed herei nabove.
Briefly, Pﬁ¥er|ayer i nterconnection unit 150 may include first capture pad

130, solid fi r:S4, rre o'nﬂﬂ Vﬂr?t v’la& Y d?ﬁ slz"s Q)lf'egchs %%lt? hfyd via
g 18 P yia B0 PRl B s ety

142' , and second captur st'oo

cour se, tdfainterdieiaf lnrnc@qxadtg wheteatt eid fiot pliref vaa eadndsehmgh g fisst dfeletctr&
inventiog and that nodifications nmay be nade wi thout departing fromthe
spirit a e of the invention as set forth in the follow ng clains. 20

CLAI M5 1. An 'an&ﬁfelsﬁéh%'fng' RLEAEL ML Glal AEHoH bn AR sBedidi SALHF SdchCdi dajdooar d
(PCB), conprising: a plurality of interstitial bridge pads, each of said

pl ur al i t yplodlitynefemsrititiahbridge phgle, wheaeis saihvicagndabliridr wia exferds Hwehgh ssiscond

A e S e N R R Ay

of said rlc!lwradan|womfecssr¢bﬂé§>bhdmghsbbnﬁlgﬁamct@rr@épmumglséwna@nﬁ@ew a second
dielectric Iayer a corresponding first blind via disposed on said first

si de of each ofheseip gaghl afrsaldi plyralipyfofiiptewstidalibridae passiis geaxipd dis a zeeedm sai d
first bl '»0% ya' @co%%%&&%?ngt%%ma v?aaénq} \I’lltf{ slid er?e ;?o%td’fr{g second blind via,

wherein, in between interstitial bridge pads, at least a portion of said first
dielectric layer is fused to at least a portion of said second dielectric layer,

said corresponding first blind vias extend from corresponding first capture pads to
said first side of each of said plurality of interstitial bridge pads,

said corresponding second blind vias extend from corresponding second capture
pads to said second side of each of said plurality of interstitial bridge pads, and

said corresponding first capture pad and said corresponding second capture pad

each have a diameter less than a diameter of said interstitial bridge pad therebetween.

2. The interlayer interconnection unit of claim 1, wherein said interstitial bridge pad

comprises a disc-shaped conductive element.

3. The interlayer interconnection unit of claim 1, wherein:



| ayer; and a correspondi ng second blind via di sposed on said second side of
each of said Plurality of interstitial bridge pads, wherein said second
blind via extends through said second dielectric |ayer, wherein each of
said plurality of interstitial bridge pads electrically connects
corresponding first blind vias to cor Fsponding second blind vias, wherein
each of said plurality of interstitiaf bridge pads is coaxial in a z
direction wth said corresponding first blind via and with said

cor r espondi ng §RGORT. DRI b biind \IELRIERs filn REFILE BRI Bl Lbudh | doe
pads, at |east a portion of daid first dielectric ayer 1s fused to at

| east a paidt fichdefecsai dysreaohdo daigl fost side of agabr of sad ¢plwwaity edpotediitigl fir st
blind viags. extend fromcorresponding first capture pads to said first side
of each o¥'98aPHSptlrality of interstitial bridge pads, said corresponding
second blind hRschressidide QbEPIIES RANEkBHsSRESAN s6RdRl WoRdudtidslJayfep said
second side of each of said plurality of interstitial bridge pads, and said
cor r esporftliongh faid secopd pialectripgeraned &asat saspndsigonticiny deeshplueiptefr e pad
each have a gh%qgter gfss than a dianeter of said interstitial bridge pad

t her ebet wB&H "2, ?ﬁ%plﬁterlayer i nterconnection unit of claim1, wherein
said interstitial bridge pad conprises a disc-shaped conductive el enent.

3. The interlayer interconnection unit of claiml, wherein: 21 said

cor r esporfdi ng fiergteripier HuergPEneati@nedisoffqlaim la viheredn saidhig cordustivalpus:

t hrough saiyd. fi ' LGl ;d first side of each of said
pIura?itfﬁggmpﬁgg%ggkﬁ#§ﬁ£é%??égég%ggggggﬁ%mgg#g correspondi ng second blind
via extends froma second conductive |layer, through said second dielectric
| ayer, and to ,sai.d second side of each_.of.said plurality of interstitial
bri dge paﬂs. gheipterlpyer dptetcoppection UL GHABEY o RSN © %waidnﬁlw,a}% rein
sai d firshiec@RaUGidoY BadsINEE a dBRRS 3 the $EERRE EANMYGT IV Jdoayi®, each conprise
copper foil. 5. The interlayer interconnection unit of claim1l1, wherein
each of said plurality of interstitial bridge pads have a dianeter in the
range of 4ronm§$oqt|12 t%:20 nuls. q.pre intgrlayer i nterconnection unit
of claim®, whelFelitaShin rﬁE§eE5WﬁPf§b§ag“BrW 88mrayer di sposed bet ween

sai d first di ehROHIB GorhGyRE a dfidge Badrdii oSNl el firsiCdibIBMEE Jaydhghdeach of

said plurality of interstitial bridge pads are |located within said bridge
said second dielectric layer, and

each of said plurality of interstitial bridge pads are located within said bridge
layer, and wherein each of said plurality of interstitial bridge pad lacks electrical

connection, within said bridge layer, to a conductive element of said bridge layer.

7. A dual blind via interconnection unit for a multilayer PCB, comprising:

a pair of opposed coaxial blind vias transversing a pair of dielectric layers; and

at least one bridge pad disposed between said pair of blind vias, wherein each of
said pair of dielectric layers is in physical contact with said bridge pad, and wherein said
bridge pad is adapted to electrically interconnect said pair of opposed coaxial blind vias
without electrically interconnecting any other blind vias,

wherein a first bridge pad of said at least one bridge pad lacks electrical
connectivity to others of said at least one bridge pads, and

wherein each pair of opposed coaxial blind vias in said dual blind via

interconnection unit are coaxial,



| ayer, and wherein each of said plurality of interstitial bridge pad |acks
el ectrical connection, within said bridge |ayer, to a conductive el enent
of said bridge layer. 7. A dual blind via interconnection unit for a

mul tilayer PCB, conprising: a pair of opposed coaxial blind vias
transversing a pair of dielectric Iay?és; and at | east one bridge pad

di sposed between said pair of blind v wherein each of said pair of
dielectric layers is in physical contact with said bridge pad, and wherein
said bridge pad | t g | MRt f
opposed coaxig?gﬂkﬁkgpépgggdﬁ??ﬁgﬁgﬁ%1g%%f%&?? ﬁ&fﬁ¥g§§% ﬁ@%ﬁ%ﬁghéﬁs ot her
bl i nd vi agptuwedgianda first bridge pad of said at Ieast one bridge pad

| acks el ectri cal onnectivity to oth rs of sajd at ast one brld e pads,
and wherei n e&8H Bé?%ld (fP”SiPﬁBé'@a RAgA aclaptﬁfq H%A hays 4 ﬁ aglffed gt5aina %I nd via

i Nt er coNNR&Ad@HIARbEre FoRdiRRBHE @1fsaxd2l?ndg§?h&. pair of opposed coaxial blind
vias extend froma correspondi ng pair capture pads, and each of said

correspondi ng pairs of capture pads have a dianeter | ess than a dianeter
of a corrgspondin sai. rLd The inte nne unit of
claim7, Sher gﬁi‘ %8'i°8“'kﬁ9f %%”'g%fg" ?1'5‘8? th& eé'ﬁ%%'%P”d%e Raﬁ has rgghamee?%f'ﬁ)p}eom about
12 to 20[ﬁm#&ﬁﬁ%n]ﬂh@t|m&ﬁnpﬁn@ect|on unit of claim8, mhereln each of said
pair of blind vias has a dianeter in the range of fromabout 4 to 6 mls.
10. A met hod for formng a nultilayer printed circuit board (PCB),

conprising: ajrn gicghrﬂa‘&u@n Rt 8k clﬁnﬁ'ﬂ‘@ $hdih gg&ﬂa%t‘)%i ‘;aﬁr bEYIGHd \hés"ﬁa@% a first

nmetal clad side an second netal ¢lad Sl ; mng a bridge |ayer
from sai diaraend theetage «fl fain sbae 4 tovberisi n said bridge |ayer conprises a
plurality of bridge pads di sposed on said first dielectric |layer, and
wherein said first nmetal clad side conprises a first netal |ayer; c)

providinga secapthodifs f%% i g% nl\lﬂﬂﬁ§erg§r§l&9%ﬁgu1990a$@(l"t@f tSdpridifyer, wherein

said second dielectric has a second netal |ayer disposed thereon; d)
forming a firsd phividiag mrra:tetl letadUfybt dieledrié layst hatiing ®6tst inetd] aladrsidevindraei n sai d
first bI|nddV| ex&F %f fromsaid first metal layer to a first side of at
| east oneegr‘égﬁ@ H9¥9Fity of bridge pads; and e) forning a second blind

via through saj)dosRE®AGrdel8et b darly RkondMhefaBtid SRiedwherein said bridge
layer comprises a plurality of bridge pads disposed on said first dielectric layer, and
wherein said first metal clad side comprises a first metal layer;

c) providing a second dielectric layer disposed on said bridge layer, wherein said
second dielectric layer has a second metal layer disposed thereon;

d) forming a first blind via through said first dielectric layer, wherein said first
blind via extends from said first metal layer to a first side of at least one of said plurality
of bridge pads; and

e) forming a second blind via through said second dielectric layer, wherein said
second blind via extends from said second metal layer to a second side of said at least one
of said plurality of bridge pads,

wherein said each of said bridge pad is coaxial in a z direction with a
corresponding one of said first blind via and with a corresponding one of said second
biind via, and

wherein, in the absence of an interstitial bridge pad therebetween, at least a
portion of said first dielectric layer is fused to at least a portion of said second dielectric

layer, and



second blind via extends fromsaid second netal |ayer to a second side of
said at |least one of said plurality of bridge pads, wherein said each of
said bridge pad is coaxial in a z direction with a correspondi ng one of
said first blind via and with a correspondi ng one of said second blind
via, and wherein, in the absence of a53interstitial bri dge pad

t herebetween, at |least a portion of Said first dielectric |ayer is fused
to at least a portion of said second dielectric layer, and 23 said

cor r espondi ng sgReoAtsAliteldnt S Bl Bind XERBHR AR BreQihesrangi ng
first capture pad to a flgst side of each of said bridge pads, said

cor r espormptuce maddo effirgaidd of esbred st ibndgevpasls,ext ends from a correspondi ng

second capture pads to g. second. si de of ch of sai ri dge pads,,.and said
correspondingf?@r%?mgﬁﬁgwgé"ﬁdﬁxg _“§8Wﬁ%ﬁ@$Vé%ﬁéﬂﬁgﬂgngéb%ﬁgs%ﬁgyﬁre pad
each haveegndicapm@tgiadt @SSscchiside 6f ABRSBaidridzaipddHahdige pad t her ebet ween.
I 1 . The nethod of claim 10, wherein said step b) conprises etching said

second netal seidagresppadion fisl erpiire ped andpae coiresppedieg second sppisapad at
| east OneeaaI Igﬁ@'a%i%éférql §sttMa Ogd'Qﬁl'etgpgfsaW% eégd th-gtk%et%tep()d of claim 10,
S Eal el adUSrde conpr|§e

wher ei n: sai econd ne [ copper foil, and wherein
said at | east one of said plurality of bridge pads conprises copper. 13.

The net hod of claim 10, wherein each of said plurality of bridge pads has a
di anet er liln t Hdemgipd diclaimd®h whergt sl st D gomprises echinghid sseAWSLE®t ¢l ai m
10, wherei | i o =W R n said
pl urali t?léafﬁﬁér ?%%gd gg‘gg’ei@fgk I%‘ﬁﬁK%@hﬁ%({)?ﬂ%}s&?%@%%%y{%%tyngggi steps c)
and d) regmpectively conprise formng said first blind via and said second
blind via by a process selected fromthe group consisting of |aser
drilling, plasma drilling, and photo-defining. 16. The nethod of claim 10,

further coMPrimengsth®) ol 10dwiéein: sai d first blind via and said second
blind via. 17. The nmethod of claim 16, wherein after said step e), said

first metal | apidrscennd meial¢ladsedeonprisessioppesyfelt, a8dch have a thickness in the
range of fr Om%%?e% sagd & 1k Sst %nélomahsp'lur%ﬁty of bridge pads comprises copper.

3. The method of claim 10, wherein each of said plurality of bridge pads has a

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

14.  The method of claim 10, wherein said bridge layer lacks electrical connectivity

between said plurality of bridge pads.

15, The method of claim 10, wherein said steps ¢) 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.

16.  The method of claim 10, further comprising:

e) plating shut said first blind via and said second blind via.

7. The method of claim 16, wherein after said step e), said first metal layer and said

second metal layer each have a thickness in the range of from about 0.8 to 1.4 mils.



18. The method of claim 16, wherein after said step e) said first netal
| ayer and said second netal |ayer each have a thickness in the range of
fromabout 0.9 to] .I mls. 19. The nethod of claim 10, wherein said
met hod involves only a single plating cycle. 20. The nmethod of claim 10,
wherein said first blind via and said Eecond blind via each conprise a via
having a dianeter in the range of fro%1about 4 to5 mls. 21. A nethod for
forming a nultilayer printed circuited board (PCB), conprising: a) formng
a pseudo {shr el aysi, LOF ainﬁf’d,%féﬁe%vgﬁe LBd8%p A%ald t?erLJ% ﬂapﬁl%é{ddn'ags'aid a first
netal |ayer; a First dielectric ayer |sposéﬁ on sai FIFS netal |ayer, a
pl ur al i t weafndspaddaycapahthavat dricknetsi ialthebangbgd fpadsboit 8 9aséd roiks.sai d fir st
dielectric layer; a second dielectric |ayer disposed on said plurality of
spaced apart interstitial bridge pads; and a second netal |ayer disposed
on sai d sgcondidiBeREd lof CIdiRY B, s wiiéln Rhidf @eiNo@dndoldsus@l iat Mngé plaer | ayer
i nterconnection units for interconnecting said first netal lTayer and said
second netale. | ayer, 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
ext ends fa00m s@ietnéthéd bf orRINRI10, Ivayreih dalt argblis@ivih drdr siid icehebtind eial ayer;
and a second blind via disposed on a second side of one of said plurality
of i nt ereéeh eqnapriss Aty ayigs digReieeinAhsAnee AdEumabyIt A >l ext ends from
said second netal |ayer through said second dielectric |ayer, wherein said
interstitial bridge pad is coaxial in a z direction with said first blind
via and vt h samdtheddandribingadnuliiager princdwivenieidrboeaicit Cb), @aipdisingt er | ayer
i nterconnection_units incluqF coaxially. forneq%correspondin . first blind
vias and secorfdfBMinge RieHdo thigsalayes coteataid piepdq theserlayeriose 'E%If‘g'ﬁas froma
correspondi ng first, maphdisgapad to a first side of each of said plurality
of interstitial bridge pads,” said second blind via extends froma
correspondi ng secondirgainleqtec [gaersdisppsedorsaibingt metdklapdr, each of said
D o Lt o e, DL Ao, RS aP Bl RAd: SARR0EH B9 L'l capture
dielectric layer;

a second dielectric layer disposed on said plurality of spaced apart
interstitial bridge pads; and

a second metal layer disposed on said second dielectric layer; 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 through said first dielectric layer; and

a second blind via disposed on a second side of one of said plurality of
interstitial bridge pads, wherein said second blind via extends from said second
metal layer through said second dielectric layer, wherein said interstitial bridge
pad is coaxial in a z direction with said first blind via and with said second blind
via, and wherein each of said interlayer interconnection units include coaxially

formed corresponding first blind vias and second blind vias, and



capture pad each have a dianeter less than a dianeter of said interstitial
bridge pad therebetween. 22. The nethod of claim 21, wherein: said step b)
conprises plating shut said first blind via and said second blind via, and
said nmethod includes only a single plating cycle. 23. The nethod of claim
21, wherein each of said first bI|nd gga and said second blind via has an
aspect rati o of at | east about 4. The nmethod of claim 23, wherein
each of said interlayer interconnectl on units has an effective aspect
ratio of at |east af@yhsidiid v%%xteﬁdyﬁgmoadcofregpofnern@maa fiMl fdd @¥eTrsiPr i Nt ed
circuit board (PCB), conprising: a) a step for formng a pseudo three-|ayer
core, wherei nsmlodemelfdmdmlfmelﬁyIoaymrstltrad)bredgemaﬂudes a first netal |ayer;
a first dlelectrlcl sed idfirst urallty of
b1 doe pads. d sposstidSironblhy FRexRiieRube el tinaEhE sess W Shisn reodce 1 c

| ayer dI5pose@s@@bnsand@o¢@aMsaa iralRD O f QRN BridRt Rlds,|aayer di sposed on
said second dielectric |ayer; b) a step for formng a pl urallty of
interlayer int ercoﬁwécWFEﬂﬁPWl“’t% firgr captuse tpadc and ysaidi nersespordie tseptidsai d
first metal e t r rein: e d
interlayer i n?éﬁé%eﬁ%gc%%%ﬁaieng@%%e@ @5 thmgd‘awg Q? Sg'd '%Fehé?'glotai@% blin
vias, and 26 pathehetsbesaed. plurality of br| dge pads di sposed bet ween, and |n
el ectrical contact with, said pair of blind vias, wherein each pair of
opposed coaxial blind vial in each of said plurality of interlayer
interconngcti ofhe Wit A RiGaXRbreinsal d pair of opposed coaxial blind vias
extend from a corresponcil ng pair of capture pads, and each of said
correspondi ng spdistep b)f coompises @agpepishuh saie figst dhilindretacand| seskssecorahblird da,anet er
of a corregponding one of said bridge pads. 26. A nmethod for form ng a

pseudo tH"8e-layer core for a PCB, conprising: a) providing a first netal
| ayer; said method includes only a single plating cycle.
23. The method of claim 21, wherein each of said first blind via and said second blind

via has an aspect ratio of at least about 1:1.

24.  The method of claim 23, wherein each of said interlayer interconnection units has

an effective aspect ratio of at least about 2:1.

25. A method for forming a multilayer printed circuit board (PCB), comprising:
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 plurality of bridge pads disposed on said first dielectric layer;
a second dielectric layer disposed on said bridge pads; 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



b) providing a first dielectric layer on said first netal |ayer; c) formng
a plurality of bridge pads on said first dielectric layer; d) providing a
second dielectric layer on said plurality of bridge pads; e€) providing a
second netal l|ayer on said second dielectric layer; f) formng a first
blind via on a first side of each of ??id plurality of bridge pads,

wherein said first blind via extends omsaid first netal |ayer through
said first dielectric |layer; and Q) forning a second blind via on a second

side of each of saife Bklga.g rf!d&w[}a?fb rju%gepad ggﬁ\m&@m 3R ¢h eRePRA bl ind

via extends from said sec said Second dielectric
| ayer, wher ei mostacthwidf, s@dipeiir pf biliral vigsy of brldge pads is coaxial in a z

direction with said, first blind via and with said. second bj|i Vi sai d
et biind via exCUSS Fcban of obraepimalehblind Pat st B Wbty & ¢ r st
side of each gkt thidboHndbdnvundh aRrdoglag, pads, said second blind via
extends froma correspondi ng second capture pads to a second side of each

of said plurality efidpairdgeppestd, coarial Bmiddissoexiexipormiangpriespasdingaqairur e pad
and said corres gonq%n seq9nd capture pad each have a dianeter |less than a
di aneter of s&i 4 Wy 8 pad t her ebet ween. 27. The nethod of claim 26,
wherein: 27 said feladhsdf sdidedorebpoin@ink duRs o COIpRIrt BB Havé hldidmetdrdess anm a
second side, sajd first side having said first netal | ayer di sposed

t her eon, and §é¥ﬂ“§@dﬁﬁdmﬁﬁﬁ@“ﬁ@9PH@OQﬁHQRHQge@P S-copper foil disposed
thereon, and said step c) conprises etching said | ayer of copper foil. 28.
An apparatus for formng a pseudo three-layer core for a PCB, conprising:
a) means Xoor px oxihdd g farming atpsereipahreé-tayer qord Jor mebdis chbmpripngvi di ng a first
dielectric Ia r on salg firég metal layer; c) neans for formng a
plurality of Pﬁﬁéiﬁhﬂ rshmehiac i rst dielectric |ayer: d) means for

providing a Sqﬁ%ﬂﬂ/ dAhgh ﬁ%&ﬁle&clr@d%rer@ﬁ‘ s&aifekst el dyet,y of bridge pads; e)
means for providing a second nmetal | ayer on said second dielectric |ayer:

t) neans for fC@fQﬂngaaplﬁraﬂ@tOﬂﬁrldﬁdp&ﬂlswncsmda'rﬁtld@tlctm teenf each of said

plurality of r|d e fins Lin tends fromsaid
first netal Iay 1ov9ﬁ %Q Cbg%\? fe% i la erg {urralﬁléy Pg?/ d e é(

e) providing a second metal Iayer 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,

wherein each of said plurality of bridge pads is coaxial in a z direction with said
first blind via and with said second blind via,

said first blind via extends from a corresponding first capture pad to a first side of
each of said plurality of bridge pads,

said second blind via extends from a corresponding second capture pads to a
second side of each of said plurality of bridge pads, and

said corresponding first capture pad and said corresponding second capture pad

each have a diameter less than a diameter of said bridge pad therebetween.

217. The method of claim 26, wherein:



g) neans for formng a second blind via on a second side of each of said
plurality of bridge pads, wherein said second blind via extends fromsaid
second netal layer through said second dielectric |ayer, wherein each of
said plurality of bridge pads is coaxial in a z direction with said first
blind via and with said second blind yia, said first blind via extends from
a corresponding first capture pad to a first side of each of said
plurality of bridge pads, said second blind via extends froma

cor respondi ng ﬁ%@@ﬂd%@&wl@ye@%@% fisesa fiREGA0AnShdec A SRS RaiaffirsEdigk
plurality of bridge pads, and sald corresponding first capture pad and said
cor r esponwivimg wec brstl neeagdtlayee qmdsedemcmomamd aidsamed eidelhagmgthluyeaoldi anet er
of said brldgqbﬁ%d thgrebetme

isposed thereon, an

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

28.  An apparatus for forming a pseudo three-layer core for a PCB, comprising:

a) means for providing a first metal layer;

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

¢) means for forming a plurality of bridge pads on said first dielectric layer;

d) means for providing a second dielectric layer on said plurality of bridge pads;

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

f) means for 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) means for 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,

wherein each of said plurality of bridge pads is coaxial in a z direction with said
first blind via and with said second blind via,

said first blind via extends from a corresponding first capture pad to a first side of
each of said plurality of bridge pads,

said second blind via extends from a corresponding second capture pads to a
second side of each of said plurality of bridge pads, and

said corresponding first capture pad and said corresponding second capture pad

each have a diameter less than a diameter of said bridge pad therebetween.



