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WD 2006/ 065539 PCT/ US2005/ 043399 MUILTI LAYER PRI NTED
Cl RCU T BOARD COVPRI SI NG A THROUGH CONNECTI ON FOR HI GH
WGRE@!]EN@Q’ APPLI CATI ONS BACKGROUND OF THE | NVESTIUSR03/043399

R AU R BB R i

d evic es aUdNNlmlrmN POR HIGH|IFREQUENCQY APRLAC ATIINS

connection for \ |fﬁﬁ%§V%N&ﬁ%§t boards for

hi gh frequency mﬂ dK(l; I%DB% D ART As

0 n1‘h‘é Ei.e&ntf @@Bﬁ{ﬁl@eﬁatesttMe Gt TRbMedipeeainiqig forhigk Gepael esices, and, more

e reduced size featur
partlclﬁeﬁlérrtg éﬁjé h%ﬂ&%ecté%% ngllti laye y?eta 89’(%‘%1 et gagdesg&%%lﬁ g'é c}é/ appk%?tlons
2. dwmces Whi I e, sone applications, for

eXQMRhfoondbBL ﬁlaﬁffacﬁﬂ% é‘Uh{mu@" 16 [sEH Q&ﬁﬁ 8106ty f9AMdes, e on-chip operating
driven wth an on-chi eratin

u
frequeln%lfsébf t}ioFFarF WIZB eaﬂxreé H@Y ¢ ﬁcg?{d]fla% 1r10ﬁ%urf P%ey %ugs?atnp aﬁll§f to reduced parasitic
devicd daﬁiqitkﬁ&@ yWhﬂH, brexte apigippionsc fat ¢xample, sfagof bx gmpice)promssgﬁ, may be driven with
an on- crhxﬁ)q i;‘p%%}{ %{g&g} (%lt)&r ra%l}] qhaE %§I Béefuﬁlgﬁ\ﬁllaﬁ EiRe vnﬁml@)utputf nguency, other

€ss ea networks or nmob

apphcptmsn &g exafmip high-feapesey t‘rﬁgmlyt% a?dprﬁTeWﬁIi c&wcqsree%] lf%rnvzelgpless local area networks
(WLASJSE(B&lOBﬂd ﬂhoﬁeﬁl,&na@!ﬁed ﬁ(ﬁﬂlgﬂouqﬁohlgle&a;micﬁslglﬂls inheABHz-range. For example, a

WLA#W 6r,a1%scelver may sunq%/ref,el 5% 2y4/ él?zcs?énXﬁO/ﬁog a%o%d%{ﬁgﬁl@ lthat may, for instance, be

Foma o ant ennda t hat I nst ance, bhe
printed §n p cpmmnencsubstrate. & pmastn indqghted rcﬁ‘t“é dleW‘iﬂ“&‘a‘Feld)?n a substrate and comnected to

other 'd&’ic%gﬁyattog@cﬁdnr 166N forn@kl n @k elaﬁmit)enﬁlﬁd-la@& sabsG4tR SInrpafneulﬁnd)nnectmns for
connected t

high %eﬂueﬁﬂ' %gngls 8? erE ﬂ% ({0%1}‘23?'6 sub eXt% r? Cnt co?srt]ramts re Lﬁ% LE ﬁlxe employed
substrete maeddld apd the fimyr desigm agh mﬁyk@q'qg‘@n(t yor sxagp]aj by ngefroqtrwrl@estthgﬁwde connection

lines \%9110 Melzo1i3 ﬁ‘np\s,&épdee @L&gntito&l BEJubifdolnde @IS thbRdvE Sa¥abdd signal reflection and
espect to the enploye substrate materials and the

a“enqa'il%‘é’f Héhsffﬁhen@h%ﬂnﬁlﬁyn %‘CTIHH‘?I’BHGHf BP%xanpl e, by
m ofi Qleﬂibrplahd BES gen@alple\statke f@owns egHbledupreaded rﬁestlomlitst’rat a maintained die
size, %r a réch% dle s1zé aQE g‘lg%a%gd ﬁx&ﬁ&\éﬁg)t fn%glﬁ lcasEJWﬁoQ\}égJP the density of 1nputs and outputs

1 ons, owever, cause Si | ection_ and
(I/0s)x@ t]@tdgeelp] glg_lpépsgzh Kgfa eﬂn@ntl@pl@a%ﬁevo @ﬁ éllrzglgen}eﬁt the resultmg bond pad pitch
(the dR@nld &mea{ thé BenfeRef GdZadfaadng®ond GRlis) i @ccordiagly rddaded, TRS, @nding of die of

advargiﬁ[}gtﬁgr%?é li'r'cv.? %Parl!lcugr ffor huf;egirn%e?fnl%tggrgted cu’%un% agg <q1alleélﬁe fordmanufacturers

nmal n or a
of cledra@icsbmponertts. airynmlm integraell dirowiicderiensateinopnted op dpybsrate argldhe contact pads
of thcbﬁe%é/ &% cotnB&edds Q&%egﬁén&% P8 Be SMBEraR@UyRkiEeDondide] (9 avldinated bonding

die is_increased or a conventional peripheral
(TAB) gl thuipcbondivederi@ifisht , the resul ting bond pad pitch

(t benueiyas afi€Bonbiag vl SABL hip cip hording isofot testctealdp the emplovmisnicht peripheral
bond %g]d gh }é@lag Qaglgblggaﬂowr @e‘# l‘fgq%ges aIQ&h%l buQ‘B%g&M tﬁ’J dléjén@ oRthe substrate to

I nte circults, 1n partlcu ar
whicl e (akpiewisg IR bUEP Tk ETe of & S‘t‘?st@f?é‘ﬂ?eéﬁg’a the gprrier material
and oHﬁfé UbrGlordify svailable teeﬂneﬁﬁ}f Qi geferfl TR0 pra Mddsstribitop isaedulrad, to provide reliable
and cgﬁ &ngﬁgttcg)glﬁfngxg%: ubonae uen 13? es?rﬁlggn uc@ %ﬂﬁ&gmﬁ)é?s zﬁ‘raﬁéébtﬁé ﬂoﬁ& %ads in two or

evi ce are connec
moreg@¥sd@gqserid iha gerpme ragion piike ohiplscee (rgrighety)anigy)y & f%‘éﬁ’éﬁ‘tﬁ ae peripheral bond

pads B@ep fhe @M&QW ge (Qx@pg{a%go alﬁom a ﬁéhef‘ bdnp pQ(h[blﬁh bed (ﬂigﬁ @equency integrated
t echni ques. to w.r

n
cxrcujéq,} iilﬁ Wﬁlb ﬁrmhﬁ &glgtgb%rt Xfrbé]g? Pﬁd% ?‘8 &E{P 8a1{1%sepr%v1d111 /_}E% rechuﬂrecp ?mctlonahty are, in
genelmeﬁdt phttdbld. 30 bond pads. The flip chip t echnol ogy,
%@%%{gh 9&&& E:Iﬁf}" ca@rﬂzr fHal mWn{BloSl&ihfop&a&ﬂ@ c@yalﬁlc Himide or flame-

trate which t die is to be pon

retardrahfef e eROx Y l}ﬁ‘ﬁ’afﬁ UE%% de Hirgé\?&a&ﬁ ot ERfhit Plaip’ée > of the poor materal
propé}edd @iehSiieDtrit Bdistnd Migh @dss 4BIE) éveifor hignfleqodncy dpelications, a widely used material

correspondi ng avail abl e technol ogy. In general, bond

pad redistribution is required to provide reliable

and cost-efficient components. Consequently,

sem conduct or manuf acturerslarrange the bond pads in

two or nore rows disposed in the peripheral region of

the chip area (peripheral array), or redistribute the

perlpheral bond 35 pads over the entlre chlp ar ea

o o o a o —
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1 WD 2006/ 065539 PCT/ US2005/ 043399 for its econoni cal
benefits. Through constructions fornmed with
woamseasizenal FR4 printed ci rcuit board (PCB) PCT/US2005/043399
foxji[:fi%l Jggrg{c‘%g%rg‘gfs %‘nﬁg\ﬁe‘i& ” \c/tméwﬁ)o € th nc%%v%x\l/tgnarqrre}rll{fl:‘ eqkucF pn%Xit board (PCB)
techrploeibil boveyertthrycanseyidug ligherenwael steoal defermatigar oved
co rm\elsaa bahe db6¥einBMRd FroblemsIBYE 68 d fRed ol ifaf 6 @8HnYetion technique for
q gg E tions. QI SCLOSURE OF | NVENTI ON The fol | ow ng
evigsy B oA TR EncE PRBFA P e d surrmary of the invention in
order to provide a I8 ) SYENTION of sone

as %@Eﬁov&lﬂg ﬁr&@nté zpéﬁﬁﬁme@ Ehmm-gﬂ" ot the YYBRibY lnI o?depi.gtpro@ﬂe a basic understanding
exhaustive overview of the I'nvention. It 1s not

of somg PS@?PE’é)é the tn&enitlaté rﬁhfs]csg}mRegXﬂs got ag fxihqutévg IOV%W@Y‘[%fﬁlfeénvﬁ?tm? h]élS not intended
to idénfifyeay or@Fitial eléniend of the)R&dnGor di @ dii@pe the kcobdef theriw@ntion ONs sole purpose is

to pl‘LSLIﬁ sc?n% cgncgp%f’ i 9§1gngf1f§ed fgng {){Pg&ﬁﬂtto HOMSe geQﬂgf&gc%ﬁlc{ﬁ éh%t is discussed later.

e nore deta
d es‘%@?qrfbftgi te Auet ifustrative elﬂ‘?Oéwstssé the pra%eéfrmve&t@nﬁ@chz@xftmwgcyt tgplti-layer printed

c1rch B6ard s |piré>$fd&ﬁt’ﬂhb’ Qmﬁéllbﬁ}dhtmaﬁﬂ c&pritdie 1@5@&@1{1@@3&% ﬁra rlhetal -comprising
Clrc u

laye zra, (s)ecgng néeta? g)rr]%%% r?fleé &nd atfiééalsjtl %np 618{]3 c la eﬁﬁ?para m§ go ugtyagij second metal-

comm’tslag: leyero nhé piimiest @rchii pard fwéhealcommmra tansigjon jtawytare comprising a through

conn&ﬁ&p&g:n([@ Bdnt ROBRL ﬁléélja&nﬂrﬁl}{g Ia rﬂ‘ﬁou@lt tht SraSkt oQQ@electnc layer to the second
i el ectrcla er se aratln heflrst and sec

metaj~ {1s1ngC Iql?gqu% stmcﬁuﬁt Lo 1P% l&lre t%&a%]r fj)nnecnon at least

partlillyrahmﬁwchﬂgmﬁhaﬁﬁa‘ls@ ﬂnpaiame bf e rgbiriocdructere,gibarhadrisly ipedance being

adap;emoql&gbj;}ed 1&8&1‘3&%%1 extending fromthe first

| -conprising [ayer through the at |east one )
di élr geeranee Vidyapthergliysheive ertfiretsol ferrarset Grpipy iarfigh frequency multi-
layerl piytted circ@if BoaNcolpfitkad e @r 86 Rbhiging b Ifitke hlldlﬁla:oﬁlbﬂish@ Udyeki, B gecond metal-

t rough necci1 east ar
comprl)“sm%ﬁa& T ang at I%ehsg Prgac eelerclggc?ayer se arattaaégh ftust anil% CO. rglrrgeﬁasl-c?mpnsmg layers is

provided: B wrﬂeted eifvait bored Biethee comrise 2 tmp%@aﬁwmpwﬁswaﬁm@ connection
extetfdﬁhg @roﬁi% fn@ﬂnétm&gﬁﬁﬁg la\!lﬁrltkl@ugh g aﬁ@e@@ roQ@[ﬁ@l@cn\M faf?r to the second metal-

er i]lustrativ oal ne rese
comiPRie AT gl =S Ge AR ISP L PP B b peacompising laer,
wherein rtieufidst dagechbnd ompiﬁ pcgnpngn@laly@y ermpsisea aiostatiatpyr ¢on¢engic anetal-free regions

surroﬁﬁcfe@ 'iay %Iaﬁéon&ﬁ‘m@ Eg%n@ gthé ¥l free E}eg?’&lg %Qigg gﬁgtﬁltlallyzg)axmlly aligned to the
nmpri sing aer and | east one dielectric I?%eer

thm“§]é ﬁf’&f‘e&i‘qnﬁﬁd ]Eah’é‘g f fpggter é?ﬁ‘ﬂg apigshi 2 st "alt‘%hfﬁli‘q ohgrpgipristic impedance of the

transltiay@ugue.s provi ded. The printed circuit board further
gg%a{cco?%%ﬁa Wllth ){Qtrziﬁ«gﬁer gﬂ?tégxye U o%ﬁ?en{‘\ SHER, ¥e§énP gve%tl h{ hlé‘i'xglgequency multi-

layer|prigtec cirer hoerg orpriiging, layeé Back coyppaisigg @ﬁrétcwa eonrpa%& laxebanti lagecond metal-

comlﬁi@lﬁg) Mfer|TBY Rt oﬁaaﬁamtcsmﬂgmlg ayef 1a9a0hls@5bea %’&Q&Eﬁl’tﬁ&‘ first and second metal-

coneR oyt it fr PP AeBhaS Soaphiebifint s Siof Paun e B g qppvided. The
printeresiralitbomdprthe |°ngrisﬁ)ﬂ@lal§lt®® stprtis comprisiog a titqugll doymection extending from the

first QQQQ‘@IQ;Erfsin lagﬁ'ttﬁfl)ugh Gt fe%gbr@ rﬁﬁtaZ&m%H{ gﬁ(}’er erd the at least two dielectric
al -con alning reg IOﬂS e ree reglons EIH

g.
layerg iy e retaly cm&%vgalw ¢ Flgmé’a 65 4ping fth‘FtB’iﬁgf?fmed in the’inner metal-
comBiSing &gér] Gherdun chehianer m@taacodwpmﬁm leyer banmgesaajmbitadaltymoﬂzenmc metal-free
reglog glﬁ'llo[n%gd ll}lle(?al—ggntag'xmg r tﬁé: I‘i‘l&gl I%E {'eglo Wﬁ%ﬁ@%&&laﬁ)}t co%}nﬁly aligned to the

transition structu n’ accor anc anot
through pogaectiogiapd/aviagp digneie feinsidanigido pcssdyelug o ?fy T isharesteristiy impedance of the
ummhmghm&mequency mul ti- Iayer printed circuit board

rre rc!:o% i n(%rw?tg Istﬁya%{)th%tilﬁxstratl Oe dé%%lg% tl%é)geg{n?ltngpation, a high frequency multi-
layerontpr dirgiithgartl agrenrisingy layepsiack coypeisipgs Erbt-metshpomipgsivegayerang p second metal-
compriBHE Tayd] §tﬂ@a§€gvobxﬁétéﬂ@§rgbrfsﬂﬂg itk BersAghoR € GHEnBS @lst and second metal-

conprising |layers, | east two dielectric |layers

separating the netal -conprising |ayers is provided.

The printed circuit board turther conprises a

transition structure conprising a through connection

extending fromthe first nmetal -conprising |ayer

through the at Ieast one netal-conpr|3|ng |nner Iayer
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40 |l ayer printed circuit board conprising a |ayer
stack conprising a first nmetal -conprising |layer and a
Weermmdsmt al - conprising layer, at |east two PCT/US2005/043399
o pn éq:y 4{ g W@;‘ I‘Hl SI H!gT éﬁg%}g‘d‘lg lg}ye{%g%%léj%’p %glgtg]g;%}n\é\ﬁsmg lgygrs is provided. The
prmtecP@r-Eﬁlu%&Q%ﬂl%ﬁﬁQes m&ﬁmq&lgmgu-e doglprbing a-through connec.tlon extending from the
first mcfta][acorrpnsmﬁ_pa?rer m&h th§ ;{e lerg tllvg metXl'-éo gxlxsﬁ'bé Ener I%B r@rlﬁcﬁt%lée % Bade h]?ee dielectric
layers ¢ thesg¢ond merdrcermrrumg e 8 ﬁ“plﬁ‘iP%dé%"e adapting ﬁ%l}Cfurec?ﬁ%ftPé Blggpigwo of the at
least t?@ R fal- e%inﬁﬁhu% ihrldf ﬁy@boﬁ&ﬁ%@tﬂy(lﬁ)hﬁa{ﬁ}eﬁd:ﬁﬁgﬂ fvﬁsl)mahieé on a substantially
r throu the at | east two

circul %ﬂm”@g ¥F§F%§“h%ﬁggﬁﬁgyg?%gﬁﬁ %ﬁe at |east three

di e h@ertimpewith afymthesillpstrativ embadinspidf e prtendpyepionst g frequency device is

provuie@y'lﬁ{e de?&?:oﬁ&sb%qgégﬂﬁ&l aﬁzﬁ\heﬁ@ crbabitkd é&r@nﬁﬁ@ﬂﬂlﬁgﬁ frdd@ency terminal
eas WO, O S

I 1.N
and a high gpqupw g}ugl- yaﬁara)éetilcg%‘n)})ogg c%{npﬁxls%% gF ?rismon n.gtlérg,xwhe%m the integrated
high fdqeedcyacircaingieds onumgedsunbibé high ifraduency noilti- 1@1# arintgd gigsuit board and the high
freque?r%hl?&nﬂﬂf 1|s @énklé/cte‘d‘ Q@fﬁé ﬁ'%ersMo@éulugﬂr@ Oynetnhind thBsifidArs@btale comprises a through

nnect on. accordance wth a further illustrative

‘mmw@WB@@ﬂﬁﬁﬂ?*@%”@ﬁ%mﬁ$égﬁﬁt i nvention, a high frequency
deni d&@)rdaﬁce v[Zit’hOétiilldze thrthdrhifiustietive cambedingar iof @8 @event invention, a method of
manuf;al(gur gr E gre f‘thg/léxirf}r%}éd gl%:f(l(l: H(#]a}d 1& br?\r/@e(agg%éclgétﬁ& c@mpnses choosing a
deslrerrumwranreazylefr ang rqrmmeerlav:«rr sledsicompyisiag o %Prﬁrsr wetplgomgprising layer and a second

metaljc&ﬁ}ﬂﬁﬁré el ad dt Wead: Uhedicl bR ﬂ@brﬂseﬁal‘hﬁng thé R aal edonliGndmi-gdinprising layers.
e._i s nhoun

clrcu he hi gh
The g yar i RIUEE el oA ARG B e gt S b oy
throughrtiecptilesscane tigletiialayer roshecmqmeqtaédommsmmleyer ra@rhfsmmm impedance adapting

structlﬁ'g rsh’x?&u%u?g th@hﬁr()@g’hn JnbMRtidnl ?fnléést b &BalSt 4ol Cld 1ﬁg QleFHMth SBS characteristic
hr oug connection and, an_ i npedance .adapt

impedgice 4 FEONSHLRET By S TIEHSTART PAFD I R on st s comprisd
of theitirbugb tdnadctionendeibagedmentadpfingshetys. esent i nvention, a

method of manuf aghiif bRgefipRidiok bRdwereys Ml ti -1 ayer

printed circuit

c oRsriivewion BRdIRiFFioad by sfeprassite %ufo}lm%daﬁeelov éﬁkﬁﬂem ggpinction with the
acconfp@yitl faﬂawalgé alyﬁﬁchsslkaefereﬁ@ Aphdrad dgtigtiikt @atdhts gand inrvéhiich:

mef.al - n a ecqn

| abfeye L g %f ?lzérgvsl W %ﬁ g‘l qP a sectlo%q v%\évqgt%é‘lsegt%g Eﬁg{ 1:11%%;@:9 in Figure 1a of
aumﬂmmsumﬂmﬂwgebmwwmﬁﬂ@ﬁmumcﬁpmlS|ng | ayers. The nethod

f ufl&\t}@f SHE QIR 8 vit- R b High f@q&emy‘ab‘@d@ aé‘c@fdﬁlg @chegﬁesent invention;
extending fromthe, flri%ggg -CO

t hFlng‘@.’h’:l rﬂﬁ@cnésta Hla§ d?fv a aesgcttlf)lil v1']=,v5 aQrails%}éfl ﬁtructure being adapted to
mnwﬁ@@ﬂmﬂ&ﬁﬁmaih&mmmmwsungbhaqe$gnmhd form ng an
19‘99 G re@e(xié Qlts!sgt]lgnal %1%&1 l&@ 4 Hﬁlﬁ:‘l 1 rﬁk‘:ﬁ] Qirdﬁg whie (lid@) QM%smg the high

con ecti | east partia adaptin he
R AR S @rrip“@cra% b s SHRD evabe [Re-PCB desien
ru1esstructure to the desired i npedance val ue, wherein the
nsi n structure | C I . ih
ﬁlﬁlg&%é} gxﬁws a n%}ant \ﬁew and a%gg sécgr%(ail \ile%f ofgaprrglatg ?%e? g%&d le%llét board wit
anothm@lﬁo@wm@ﬁommoquhewraﬁ veh?rl%rf ofyiligprpssnt invention;

u nﬁ@ﬁré b6 OREreRYs |k 6l 5@\09&1 Flghré biLa §eblohDWeR Ot d@fiai leyaf p@ifed circuit board

taken in conjunction wt a r aw
with 3 lﬁglv&ﬁqtaﬁc” qaRJ 10p étf‘ué?ll@r{il(écgrdﬁlé rtPES?lg Frg)‘f‘her Oegrlr% cP %ent ?f E resent r%vdntlon and

el eigenUsepasals k planiice land E@ré:ﬂgmeetwlnd V@emfemltalam pippted circuit board
with %/ ﬂ;ugh\é\ﬁ*e%&gc;}: thaf gslﬁg)ﬁ st'ru@tm% a§<§fﬁ§ﬂ[g QJ‘}Q an¥th& WnBddinteREor 88 ﬁieheﬁﬂnventlon

I"cat a transrtlon struc

ac Mbilelihp vanton ip %‘S‘ﬁP ﬂraWOM?ﬁit%HnS P glirrmatys f%'ﬁ’&v?&“gr“ embodiments
there&ﬁﬁ&d' wRaadhovd B}VVJV@’f of axdﬂnp@hn fitte @icpwéng e yndchea/hetsin deseibeddin efait. oIt should be
understood Rowee§ G Bﬁat {he eesnt Itlonnhere Qg (%Ue génb%r%&&‘tﬁ?%%ﬁe%d&l t&imit the invention to

ew and 36" 'SectT onal view of a transition

structure belng adapt ed to currently achi evabl e

mul ti-layer printed circuit3board design rules; 30

Figure 4 represents a sectional view of a nulti-I|ayer

printed circuit board (PCB) conprising the high

frequency transition structure of Flgures 3a and 3b

I T - o p—r— A NN
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with a high frequency transition structure according
to yet another enbodi nent of the present invention.
WWDO6&)655BQ [ nventi on i s susceptible to vari ousPCT/US2005/043399

e B Rl o BB e BT SO Ao TRFegons cauivalets, and
alterndtiX&d lﬂ]ﬂn@ within tHe@pifirapdico@f the thvaien 4 defmbdbydleesippended dlaims.
detail. It s ﬁ@’_‘%ﬁ )@R EAﬂﬁlﬁﬁ@B@T T'iﬁ«i’ﬁ‘(}%ﬁfrléﬁ at t he

description S 1S
i itheshieievel e diepss of thmvepwe%fﬂqeﬁsﬁbe@éelo‘e Mezeefeﬁt e%%%@@ not all features
of an E@Idll M{a@ﬁw&s&m& ' this |S@H1ﬁafuon f ot will e Etdarse be apbe@iated that in the

develogfnlsntr% 811)% %uglg?dt&ai emb0d14r-ljl:etrlta¥1 IflerC{us ?mﬂlgﬁdega&in% eclfﬁ &851&19\{1%"& be made to

ions, equi val en rnatives
achievk dlel deveippens’ tsbricifiic Ebﬁéﬁ gl p9 qomalmcesmhﬁést%ﬁe’taﬁé apdrpEpRsyTskated constraints,

which&ill Qﬁ EOR Ondit %ﬁé&ltaﬁl\/&[é@ RESKE. ClBies®y, 1thx€( a%))re&m that such a development

stratilv
et I P RO APEUBLPS BBV B BOFOPRS CRG TS PERLACG for o of
ordinagyt siitliifi the arieingiihb benefbithiediscluef an act ual
Vﬁi{ %FEFAAI AR Vgﬁ BovPESdelikib@yith et BcS toRESthdhbLAduke NV arlobs structures,

course be appreciated thaf in the deVeLr?&'irEanﬁsoastOnot

systemsfanddRyices fetreseptically QBB M rdfa gtippP Rpses of explanat
obscule i FrBRfittitkeht®A vaih Qietilsi Bat AdeCivdl lansn mUbhbse bkillgdoio ehet apt.  Nevertheless, the
attachec{: cna Ves alterl]rleclug? Vtc? he% %I‘ §nd e§ &< hl én%tl\g%gjng)les §Hﬁ(hpré§§nt invention. The words

emre ate I ness-rel at ed
and pbr@sng pqe@hprpg shouWH;edﬁthqu aqcbp);,ergr?teglntp d‘ﬁ@ g Wﬁn@g{épﬁsgﬂudﬁm the under-

standlﬁéjof%%t Weds. ancMmfa@&\B? Fhosel skilldd ih JLhe bavapat e s@éc&dde‘ﬁﬂ&ﬁn & @&lin or phrase,
e T
art, is ineoléqdttaibd implicfl by canfigeeusagde of the tegn o nherpeyhersiaj (Tp thie gtedy Eﬂata‘rt?m or phrase
is 1nteﬁ(?e\i b ¥yd Jﬁecgﬁfﬂ%fné 9 a &&hﬁg S’the? @Ja@&hk&ﬁders%@bﬂk@l%&ﬁxsans such a special

vention w | now be describ davq % r.ef erence to
O1X

deﬁmé‘t“t ‘ﬂE ke Ef‘PfeFS&’usFtefgﬂh W&PFB“G@"%‘P’P lﬁ‘(?t al TegEt BRI andeuneq“mcauy
providi€tht §RGal défitwe henmteint alphissedepi cted i n the drawi ngs for

p ulguetgerm e, l%%(do Qige%tl(! tgl%s g‘%lhﬁe%gen§9 cﬂéulel:r Qnd'Qbxial Q@a?&tlé rf(%tures which

t he presen ntion wt hat are well kn
may robnesHiwsE b erdcwerge‘twwaaﬂturac:\le%rae%|S'e§§ of i @rresponding eatures may

d1ver@tﬁfcfﬁpﬁl@ gregiﬁ@g’yoﬁ@ﬁc ﬁﬁ& wnsd el @ahctionalithe SCthé Eb@tuﬁﬂﬂ; @X pddaiyraffected, for

ustratlve e es of the present invention. The
exam%ld&e Ténugaﬁtanﬁalg%né’s used herein shoul d be under st ood
anWith refeeampy te Fiaees 1o, hak 82,3b.rfip 8an Pth §2. 60 8 pnslt7bfprthgf Hlpptrptiys embodiments

of thé"ﬁ&ggﬁt mv%ht?otﬁ%lf‘ GoRToe tdtb@&féd‘ﬁ@fn@x% a1 \ﬂ{éfeﬁlsﬁlﬁllab)br Uéﬁtfzﬁ components are

in the rel eyant
denotedel?yntpeﬁamﬁ ﬁef%{gaée nunrreraé excepé% H?t dfgg 1%&? se?egt%% nr?oreres or}dence with the

numbéﬁoﬂiﬂibtehﬁctﬁféﬁglmﬁry and custorrary nmeani ng as under st ood

byF]% 19 ga sbée a 1ca r&e&tshaeplan%etv an& ﬁﬁl‘lrghﬁ&gl@tg Ee@tlcﬁﬁ view of an embodiment

consi stent usa e termor
of iy epysny Y e élstltt@r?trcwrhﬁfgfd 0% T adWFfa%f’é‘?l foGond s wansion stucture

108. |THEI lgiéﬂﬁéiktlm JdapBeda 5 aRtaBlomFRaHy ldi}@; 108, a&eqontﬂmﬂﬂanmmgmg layer 105 and

at leagt [5)8% fhgl'sctgnzcgla}ge?d'lnﬁ?ll %?I:]n%{i/h Qrume{re égé is c&%r@gdt of %l@?%}%daﬁcécalaap@ng structure

106, 4 theughemidtion i aplieldctic matgedl regiop mrﬁaql padaiffier that

di ﬁ%qﬁéh)ﬁe@ﬂgcy%ﬁglh’&el/&ﬁ@d lei¥ouit IBGan/ iodesy bdemep Bﬁllaﬁlinatmg a layer stack 110
urt

definition for the ter r
by coagegaongle%q]rté{ayerg %éechxgqugi] c ggst &K SSCOHE }neta comPrrlscl:nﬁll%Yerqu?: 105 may, for
examﬂe a;zsmp’:ﬂse E@b@,tgeldtooalﬁrﬁatnu aglsnagthbeh thickagss molte rmge efsgppiinagely 5-200 pm.
The conef f]ompnsm A ee? }n rygbe%%ggﬂg)’ d u&ssﬂﬁﬁéﬁﬁ%@y (not-EHM%rﬁb@le% lI’(ﬁ'res?ample gold,

cor di ver g% fromt
nickep ttiacleare oge@mltmn@x %lﬁsafe The gt HEF BRELHGHEDPT Fy%'?e in the range of

approgcﬂﬁtetyeﬁtﬂﬁ{ &0 180, NBle Widdd] dne et %Qer 10D knay Z&nﬁ%@imm&lectnc material

due to manufacturin oI er an es. reference
annrcpp@%foéglgp geuuprﬁv ax?)hc %ns as4 or g}gm b 46801yr%e63 su/cg ﬁ & liquid crystal
7b, further illustrative enbodi ments  of the present
i nvention will now be descr#¢bed in nore detail,

wherein simlar or identical conponents are denoted
by the sane reference nuneral except for the first
di gi t, whi ch |s seI ect ed [ in correspondence W|th t he

Y a1 . P —
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by conventional nulti-layer PCB techniques. The first
and second netal -conprising |ayers 103, 105 may, for
WOexeIsIcE 39 conpri se copper, goI d or alum num aBdTmﬂw05/043399

poil AR SR AF IR A5 P ET EF e B C B ARy G20 orstuminum

nitridQ@ARE) Thd thﬁmeésa)yms diélentric leyhoin Js icbempndesi myroximtelydxadpine The dielectric
const%ﬁ%y b%thgin?ﬁf glled di le&}h nllafeﬁgis dQcEmﬁm%Qﬁg)*}eﬁ)@lw o %Xk@ﬁo@%ﬁ' an electromagnetic

e paSSI vat 1 on a er
wave i g ISPIra uaiily P UMY T OPRTRTESPE i VAR B4R Jeipetcic consan
corres@dﬁﬂs @i a%@@ﬁxfelo&tyl AYRpagdtd it Yent) WX dr@er ameledgtie| Bretlass Mgle of the used
d1elecg1B rrﬁl[engs i ut[,]nglrng a{e th%%l%tl%ﬂ:ﬁ a ﬂ% F c{g{% 9‘%@ S}é ?ggﬁ}lg 11?&1& 111951:%(10 material, is
in thelraan%}?fdpmfrx}‘s&tt%}r 0. 004 O\MD 2006/ 065539 PCT/ U82005/ 043399

p Ofﬁé'ﬁ%ns(tie%tﬁl)szé)d% i fanhéam {hy hmlﬂ-layeﬁﬁmtea circ@it bdagdl 190.MA dele 112 is formed
cer

in the, E‘?"?‘rl Séaél?% Np" exf'ﬁ% 't | c ss (%rfe 099 (re?sgrl’busgyfl (r:%ecFAlaques or by etching.
Subsedi¥Rtlsi, gle|wall$ bicthe balgae gﬁte@@pw@kqsﬁﬂtsquy)l@ngtegmﬁ&ﬁglesjth é’orm the impedance

adapt%%?l'ugﬁlte n b@ %Q&eﬁ 'ﬂﬁUllLes; #rt})e Qatedtlalylg @ﬂm&}éﬁﬁg oﬁ'pﬁ'hﬁﬁﬁtél& €-50 um. Itis to

etermnln th epve oc:|tyo FTO agatlon of
be nogd thay %@{g]a é‘ﬁ%}@i&f@p,l c@e to, &gq ,sgl eﬁfeqt H]e_/e qﬂr@t BRY P§ c(?n%tfaée[dlt%? surface sub-layer

(not sh&wn? Rith B enidikaltg 6r afy ssRPI @xi MAlsed Mindlaldd, lay‘éﬂﬁz[yﬂdeﬂufﬁmbtﬁm lthe transition

structbr{a l?ﬁ, B&%‘?ﬂe&%ﬂ%&ﬁ }catﬁ)gszg sraexfegtosge;gs } tegcile co hiRgslgr%rthé/ %l%tgdc 1aye¥ forming the
impedhhve aflaptig: sermgpire 106fis ﬁl]qébm@qzjectrmn@tegdtlﬁz cThergateridl 432gmay by the same as the
dlelecltrQ:]c AHH%F id}gortlﬁﬁ c@l:nbx‘fs@ YR i@ @ mAedl g/hh 1 %ﬂk’(ﬁ)ﬁﬁw elé@\fcﬁl characteristic.

gatin he dielectric nmateri
Suscipe Hb o HRIECH oI U OBl SRR ALt Pl impodance adapin
structtir QLG byh&hdnih3] dr $asdrdhsa@Echiniques hebyratthing ol faryrethe fhronght ogghection 104 therein.
i..r cui.t bor | d ied to form a
The p‘i:attué%tkchielagu% fegl'pl%gg to 91[3 gnﬁ&agize aﬁffni?g Qi%gcure 1&5 rheﬂleal l)@é/ §Hp1 d to fi

nown mnechani c¢al
plated laxpegt_tlleagaéld)f tha gﬁﬁ‘l é§6 @Fnlwh%tﬂlfghgq@nnect% 104. Since, due to the skin effect,

the codRSE @ RSukly eonhé%ﬁ‘onW@h is&o&ént&ib@tohﬁinﬁ oﬁér&ulpiaﬂ @t dbywn), an inner portion

(not s\ﬁ%lﬁxé éfgtﬁg %lg%lscg{?nl%%t ag tb% ?lgeqr%glégglfﬁrw 1%129? Frf@ﬁ Igrg r\%vgléogt a substantial
increay§ oftahy eleqmcatresabtalnmme‘ii @ high fredyency signgls- of appr oxi mately

5- P PMetekstiid St & theh%pé@lﬁﬁc@ Qdaﬁth\@%tnﬁgurehlml Qndf JF @ UeRGh BSnection 104 are
due to the skin e rr.ent

o SR AUBREOHE S PT HBPED e B T SPEGRE A APEsied romsiver
and/oBla Edhdzted @5SosBih 1iad | The ﬂﬁh‘&lnﬁbedmce Feugds in aletrhlgﬂofpbla‘b)eldately 10-300 Q and
ina slg% Sreﬁ e?ilte ?pﬁrg)gl%llét%fgg)g g)p]; Ie %:hé_ﬂa{agtens{u{:l QnSI (}a}lcoe r2>f a ?u%gtﬂlgilﬂr Baxial structure
depeddhen holirleaonmnitsi (kg of the mperdd &3P dnd yethe fracup m’ wgouteh élalmﬁer 111 (dy) of the
throu 'Tp?nné‘{{'%§ ﬁg aBltdl grg n‘?h%lr lﬂlﬁ&n%re li'SOle‘) S ff {hlzl ﬁlgecﬂ%e ada?tmg structure 106

ric material terial
Z69arEin(g ddzd) h Bhus, dheemeeéew ?,f ﬂr?éliaefqoaﬁtmml? 18% m%rg? {aa jojaggsired impedance

valueebr}} cBdoLifd Mha tnhid@al ek aﬁhﬂ/blﬂiy cHbdsilig B ra‘ﬁfi |Bf hpdibadte@s ellaed Fi3c &br a dielectric
haracteri s nner

constfrts I(Erpé) 4 &t 151}4§na§%%g? lljl%{flﬁttesrlgt%c 1g§>(edartce in the ralfé%e% eogj‘ :l'(\%B(iOEL the ratio of the
d1am<ttch€1 Irpe BN & thdapk Iofl@prosﬁnatldbtl Urte 22.01@ Fbythq‘mmbﬂam'e galhe of 50 Q and a
aser - b se t echni or_hy i.Nd.. I ran
dlele{%rh 8cﬁl§tﬁnt 0(8 BLg ran e Egl‘lﬁ htéler: erelmﬁ of et%_ehla a\g% E qli Q4 1t3 & in the ra ge of
apprdxid@iRhod. D &6 Pm:pls;@yécd em‘twdrﬁn@ntmht Ideleptnpewjlatnlééerh@ aperpyigately 4 and the
chara?tterrls 1<c:: tmg]%eg%n%()@s V\%ﬁéxﬁ?t‘él?he 2 i Bl thee gSlhtglff Igtqom)@thg Qlagllat@s eﬁl and 113 is

er hole formn
apprcvcmaetygw clonrfeter erpodipen, g aﬁeeemcauératnete&s [REthe frpnst 1@¥ %ﬁe?ft‘fe 108 may be

deterinfh€d 6 rﬁeﬁ%odnnﬂb Biectbidaeig ficRAnue6bd @Bhnlfids, ifG example, by finite element

e G peep P S P eT S Ao SRS K e ALY g ot shon
or of 4 @dnsitiery(nfyehdvin) lo@ahidygstrip liké-el ectric material, if

desired, w thout a substantial increase of an

el ectrical resistance exerted to high frequency

signals. The dianeters 113,5111 of the inpedance

adapting structure 106 and of the through connection

104 are 25 adapted to a desired inpedance val ue, for

exanple to the |nput/output |npedance of a connected

o o o o o g,
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di el ectric constant (Er) in the range of 2-10, the
ratio of the dianeters 111 and 113 is in the range of
weaomsmpssom mately 3.2 to 14. In a specific enbedrmsnios/ 043399

th@ - , appr oxi natel y 4..and .
e
illustrativel emttelmﬁeetscnflthel mggent atvertionf A higle freljvense intagspted Tircuwstslép 29 Somprising bond
pads i.’l% is @B@Jd%ﬁt]' wgﬁlﬁéqlﬁm% mdltpla?e Ellﬁftédhﬁﬁulm dbmondstzbg The multi-layer

g{ﬁ trica aramsters of etranS|t|? 56U86 il
printe ycuﬁ éyoar@j éQOeqompﬁga ﬁﬁglax\ﬂéfqonq(lﬁﬁ%mompnsmg ayers 203 d1e ectric layer 202,
bond pids @b4 CbddadRe bdhéctder fire pir4s hudLal teaditinm strantune E@pu eBe thupition structure 208

comprem()égn% e%%‘l cb%e%t;og b§4ean§ %1 HIE nce HQ tiicmte@ogccount for

nnecte Structures, for
vdti-lagse pEnterlipiseis beapici0 red ‘{1?1 BRusidprogfgture 208 By by fomed as set forth
with xtaipedﬂ &l HiduRdd 14 RQAL16S TRY¥Bhd baas 2408 Elﬁ&’érfnbd)m ltfierTiest afal swand metal-comprising

1ayers%,ség 6 &3 /O #gz Qe(()iscllrc(:)uéilt 35 2 2?10 b #Pe%ta%ed %lxu ?e@ IPEB technologies.

Vi ew 0 uency
The m@hlcmna:mgmﬁ(ﬂaﬁ e tigisitipn gimctuje] 208) ¢ @tlﬂ a«mtaeﬁeréh%bnnﬁr@?ﬂS 2@ so that a high

ﬁequén@)emé}x'éWEe ik gﬁﬁ:ﬁ |cﬁ9<ﬁ1t al 2bd by tferc@ﬂ\i&aptﬂrohéhttﬁé%@&ﬁde bond 222 and the
citcuit die 22

tougy fopeegion 3 57 ERREREL @ i %ﬁ‘ifé?d 1 RGP T i midayer prinicd
circuib Baard2020 OChé Yorldo AZPSdeB2@d inTHigra1 Isltow-Hualy ébpnds fhpt mayedh another embodiment,
compﬁéer’l%lél ﬁon&%@ (Ng'ﬁ g(Qle cQ Mr{héeeﬁbgdnﬁeﬂ ﬂé%ltﬁﬁ&@ qunted circuit board 200 may be

nprising | ayers , di el ec
emplpesbss S BOREFB AN 2O Shcec K8 G L R S togyehpd ciruit. In
partlcaﬁnd for flip’ cﬁh[psﬂohdeﬂ [ieS the dkip Wdrer 203 servEhe rddisaibste,tfhrogxample, a dense peripheral
s B 0 TS50 5 A A 09
involyed s dsneil cbia ety soreprisansTcaRlornTh S iish oY G1Y 8¢ PARIGro8 lae PCBS

(not algﬁn)m@ymllhgatéc 8k MBdutaS quiehentsosit ltkge Wainhboa@s PEE lshdwd) to reduce the overall
ures a

oot B 0 B, 02150388 205 8 LRt o

requid@Sondf at chaersemutchﬂayoaty dor pemple, gy giadse Uppqmv@d&w@s zg(genw etc. Thus, in

corre 1I1ch & ]glﬁpc ohss WCJw#ﬁéﬂ Péﬁ)ﬁ% bggﬁplt) 8 HROhO RIS BoardO I REe embodiment
g a %

hrough” connéction 204 e transition sfruct %
wilsog P ORGP HEESRZOh SR e Bt e, *‘tmadl“%?&rﬁ of FR4 material
proviflihg g u@ﬂeﬂecﬁvegﬂﬁ fréquenny tiie cirfidr g lagesbale ipeagiuition. diTee 2IRP) carrier may be
e

mout{';.ﬁ)én 91 alg b gaﬁ&lggoaﬁ)ﬁlelg b&d %H)ﬁ%@o@ b§ ?%Qc@g hf_bl%c%eé n@;ﬂ% ﬁ%%%gl@gé}mnnectmn

di Eigys 8elrepisepihe plsp mﬁm ap@Figire| b dfectioral Vg ¢fja.opulf{layer printed circuit board
300 c@ﬁlbrmngg furGérle@Yddimdd Ot atramiion stﬂihﬁre b@ﬂad&)rcﬂr&.?co the ple@hdflvention. The multi-
layer éyﬁ_%fj{:ﬁu%htto %\gg(gﬁgrpfl%e% %&% sto Sx%r?pn\%n ag P me al-coTprlsmg layer 303 and a
secorfdietah@mpasitpdalienddit two tkel- qqmmsmg firmgrdayeny ﬁ‘iﬂrfbseelse@:bthil the first and second

metalbcgﬁﬁl%néq elr;n%MS Q@S ]agd ﬁlméldﬁléﬁgc ﬁ§erﬁ3@@bxﬂraﬁ§§ thi @letaf QImpRRNER layers 303,
or nore die I nC U in

305, ?(Ht gaf? W@HOWPC&LH? %OS %Iﬁpnsfffr ?‘g‘%ﬁg?’g{}?‘e"%krg&‘l g u@ﬁﬁ%xce adapting structure
306. h@ﬂﬂ@ehaddeadaptlﬂig&nﬁdfmrp3(Iﬁa;bmprecfs eightycogdnl ves: 344, and metal-containing regions 342,
346 subs C?ntlaﬁ cogﬁglﬁgeah%ngﬁ to%qm £ conﬂecg&%? peri p h er al bO nd

er spread array

ar iy hmg@lﬁémr ripisd) C%‘ér‘POﬁfi gep rf%’&EPeWch’l"’é?ahlfsPFgl r%““é\}"‘ééer PCB techniques,
wherkil @b e stepThliéS;wo &Hﬁi don@fiﬂu@ g Fayeﬁ w7 &&I’ﬁéﬁdr&ﬂﬁ@fo&ﬂ the metal-containing

reglolg}égg O,[_ at aglto }é Ne- R 65 &1%met ?‘%& o%h% glg l-corﬁ:iunrgg ur@%lgrg 39§and% (gl?er dlameter 311 of

ut requirenents
the thpdugh amgaethm@pﬁmbnda:rddtsméwétis Sstrf@ﬁn‘ylﬂltf@mc@@l the dranspign gipeiprg |18 of Figure 1

in anfglggywmyﬁég&ﬁow dofhal @rﬁ@cﬁﬁne@tfor @}l QREIERMN Kasdd Qﬂﬂaﬁeﬂﬁg&et ffe)d simulations. The
he mai n boar

coaxp]@qqﬁ Pﬁ aﬁ@arﬁpﬁeg onya %B%aingggﬁir(i_u hln}eg?%wgmf %Pgaélggpl}(%f)axmﬁ)kah);ned with the
througiRElRnecaSo4 e ﬁemed:sa&pquamlveﬁlnmmem 317 ofthelsircufaniine 318 is also determined
with 9&% tQ§ 91 e@zglc d tﬁlﬁéﬂliog RSuctute®08.CRASne ER¥bARICRS thtBhxiP&/ias 344 may be

enj pye or mai n boards. I n one embodi nment

utilizing the tranS|t|on structure 208, even the high

frequency chip carrier may ®e manufactured of FR4

material providing a cost-effective high frequency

chip carrier for |arge-scale production. The chip

carrier may be 25 nounted on the main board by a bunp
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346 substantially coaxially aligned to the through
connection 304. The nulti-layer printed circuit board
woaaWeissor med by wel | -established nul ti-I ayer PETBS2005/043399

£ Sy e first
oS AR PR Bl BB LR By e
with thediamdtdre 13reTlal two ortabéoniaingg rezegi HesreGepaductiily cprpeftest yf the coaxial vias

344. %[ﬁgll #0 %gler(ltamgls&l{ﬁe afo hbg- c%%r@ing GRat 1@3‘6&' f@g i§ &HpRRE, the first and

an outer dianeter 311 t hr
secont GRS HECEPEHEEA BS o leiAEhgh g PR i o, U e v sk e
separdt@Syant of Me tikkcttic ByEsd 3020RspBétIvelgt WheefirdtGBd edcorfdi geial-@ordprising layers are

i na t d [
ek Bl B EFEL0 8B OSB3
are prppided oesesRpudineyo A mal-con e Fegips et o fomstprst afnfbs drmegance adapting
structfrb BGA| 'Ehé oﬁtbﬂ"@u@ll&s ot SHowh)Sof $Hd bﬁ:ta&ﬂintaﬁlnh YegibﬁﬁM&iMZyio not substantially

affectf%!be 1&@31&1 nee s 12 &%nﬁlflli)n stru-%}ueg an((icl)l%r;.gﬁc s% 39? ﬁrel ? deﬁlned as long as the
shapelid in ecc@d@cd @thahesdysmievleﬂr <rﬁth¢emplowi PEB technplogst: Ttilem?thlecontammg regions 342,

346 én&r@&lgﬁﬂﬁ% oy drhe ﬁrﬁ@dﬁﬁdetddﬂaﬂngshfub’tﬁk B0E cSBonly fro@MEimpedance adjusting
ﬁmctlgr@btg/:le}%gga%]g oFsgeel-l S géaﬁég%%gturegwﬁ%ggﬁddwlgdespect to Figures 1a and 1b.

t hehelthrough tanhetidd 304 exiérday frpm ithe tiisamettlivempriving taprey$P3 through the two metal-

compi Qﬁx{g 1&&[‘1 ?ay&g 36%&1@@%(&@%‘&1&:&1{1@ 1a9é‘£1§4@% tﬁe‘%ec%n@ 'mreﬁi &)manﬂ ayer 305 is
| amét er two netal -contalnln I ONns

formeg by we]é-mﬂwb]pxpr 86% FF@@P@&‘C%)/PE‘FSI*F@9 aBERS fﬂme\glloa e figsf &nd second metal-
compAfidgClayeksie®3 | wyas aidvafl aefaple ic&inenford biethé WiBough connection 304. The through

conne]ptlon%im ma (r]ggrccl)n%éc@ 8&&@? Al%ﬁﬁs%uc%(&z fdr%xa gﬁ.pJug% g&dé%’@%r wire bonds (not

econ -conprising layer
showi)a b prathercerbadimprs tbfpf,b@sgft qonasFiipn S0hmay brecopisried by eapdiction lnes having o

deﬁne?lt 1ﬁ\§éﬁa&@ Gl St&pﬁitzﬁﬁ:@ G’m@éﬁtr@ NResQhottsh@vmyli TheaBhdebiton IndY @irther comprise
respectiv st. aansecond

e
balunl’ﬁ@?sgﬂm%% Pﬁ‘og"n}]tﬁﬁegﬁg?mt‘grm uiretiely or ned by wel | - known
PCB thaddpitediembpdpncot egbiemaxidl viag ridsae hmyeaingteB0Quid3@sly arranged on the
substénnﬁlng@uﬂlr Tk Afath Sk CREHIRRS:, Sdiferer ﬁﬁn‘tﬁf Si\ébé,i&‘a‘fjwas 344, for example, six

di t th tal - t
i oot g e mE ol COTL AL 10" L% BAELS o ot

adaptthf @ruGtiic806 haylba dannéoesd to thogrousih pmm)lalof t he
m:“%' %L: % Peﬁlte%htgla tl((nglg&lleqp& a%ﬁ"e@rﬁc grﬂg)dﬁjrgnt%@g mﬁfﬁqajeiaiﬁéﬂ @elg{le}ﬁcy PCB 400

e |npe ance of transition structure
compEiie arhig frequsnoy jARSigh ctuls é08aas iigdicaied asptreslirg 398 i Figures dgpd 3b, wherein
the 1a9&1t tshaaapﬂee t&&iﬁ&ﬁlyla&névﬁblamrdﬁﬂb@@n Wildk. Thev@ul6l @ érGiiphIfieh@8cy PCB 400
°°mPPS§§|‘”o%§‘?§‘rP tﬁ rélzfgfo:nBstt gtgllg g% a s{/ IP% 2 %?gaeﬁ%lrou%ofé;e?h& 2%a second metal-
containiyg @dtemiesr wam srparaed caniopier G trisdaniIPytwp outer des 464, two microstrip

lines hdﬂﬁ@%ﬂ@&d@@Su?&hr@ @ furth&HagidtORab binds £01938 bRl i ¥akilA€s and a part of a
dance adapting structure 106 described with

die 42r0é’§’ﬂ?§ﬂ° thedCEi*Ures 1a and I b. The through connection
304heebnbugh donneptibrr 49¢of thetrdnbifigtstrabirad 03 dompreisgie pgudetey @ra bond pad 459 of
a hlgp?ﬁ%u 1'{&&&1 mge &%"@o e glthe of;ﬁsgmrsm toragooh@%q 454 mﬁ.mzrd 456. The

ree ctric a ers e second
connqgng ef%e;?ﬁptw thaq qveT Mgy anihe mgrost%h%ﬁ%e dPHPRETP 1 firre designed
by wé]MJnBWrr de&ktﬁﬂhlem&lé 816 Bmﬁrﬂ)@h @Rlth BPAARKBEDS ﬂiﬂynebﬁd frodigtamek to the adjacent
grounggzg/e f I I‘ arl])gdn%een qLF tbgnds G e%tmlggl]ge Iﬁl:ﬁx? {‘)osaﬁi?’g% ’aﬁd/or the bump

tO a or are e connec
bonde47A nermtqtmth@d)d 420Thay be Hﬁ@dﬁgf?meé@n h@@tppdﬁﬁﬁ%@wowé;?n Be outer vias 464 and

the mcRI3tip gﬁeg Qmjgber cﬁﬁttehy TRYmHIScONTT S UGN b@ﬁ:rfoxﬁtﬁd as%Xt&'dSﬁN vAth respect to the

im0 BTG BT L B ST HAge fBroRh 3 B bcoromagnei
field simnlatieat &bk duyula:txom chay furtly take the svflhavd of gheavuted*e#SHﬁ@ and/or of the bump bonds
450, Aﬁ@xﬁ&'&ﬁb@:ﬁt such as, for instance, microstrip |ines
The connecti on may further conprise 20

bal un transforrrers (not shown) to neet symmetry

requi renents. In the depicted enbodi nent, eight

coaxi al vias 344 are approximtely equidistantly

arranged on the substantially circular line 318. In

anot her enbodl rrent a dlfferent nunber of coaxi aI vi as

r o o o o e ”~ A




10

15

20

25

30

35

di e 420 bonded to the PCB 400. The through connection
404 of the transition structure 408 is at one side
woamsaetBe to a bond pad 459 of a high frequeRCYy/US2005/043399

o I{)ﬁ{ﬁl g@@ﬁ&ﬁrﬁf oggj %ﬁ@ 1%@% :}%a %ag-cor%%i%%g s eﬁsnzié)g €105 940’?l 448 and 449

compn@a‘ t@péreaid by thickiessotts eof é§t 48U seaend dipk-comREIsiag toP‘iefp layers 448 449 is
approx1m ?ﬁ%’ ﬁ)ﬁ,unz a th-ézmgesmﬁ @L f'ulstgm!i bdde nfhBRc RApBsifbEIS)B1A68 48Dis Mproximately

esign rules taking into account the_w dth
20 umpand atthiclmkss @4Sofghe métd-cpippyising ﬁ)&er lpyers $0% is FpRrgcipeely ﬁ%um The dielectric

layers Q@ii e Q:Bmprgg Qe el AR rﬁbet'gl?;ssaepf)w tah@kte QHWQ Cﬁa’ﬁiﬁgﬂa dldlé'¢&10 constant of
bonds 452 connecti tﬂ

approxtrp?gerl)w a frpyangy ot AHZ 0% %]aefsﬁé{mfjﬁlg dgﬁaatn %6ers %o? is agproxnnately 100 um
and 2 Blck@6d 44¥ of @k ARA BN oldd e a2sis Afifoxithaqhoeeen.o rAntohfer darbeger 411 of the

througl?ll h%gﬁg(g@@a gsgﬁpgféz?ﬁ%a’:y- 9{9&3& %nd% dllalngt%rs43ga¥thp Sad? %9t i ?p?f?xfﬁﬂély 500 pm.
An innéd dlahne[eE$pe)€ the tnetaltdompnsmgm@am@é 446 Spnédrigths fn;smglfl sgeendamgl-comprising
layers % (1)5g H(?}?eg' appgox%% gc ??(g U§J @Qnetep @190& %'séﬂstahﬁaﬁ@ cucular line defining the

proac gnetic 40 field sinulatio
posmoﬁhéths pight |cwxabnas [Hédyis fammxn@n‘ebt HRe mtvné dilaﬁﬁeudéﬁ eéthsf’adf g8 of the coaxial
dfettN@s Reme 1ReRE TonndHin ot cdwaﬁfaDwas 444 is
vies 49%6"5%8’1”%61 6]02%{8%15“8565539 P U 008) 043329 |E: i ; |
approxjitpaely 2400 44 Jiametpretoigat the P@éﬁﬁ’r‘?félierf’g‘te’f ‘&?ﬁe‘}ﬁ ‘sf@%r"x‘ﬂ‘f)%ly 250 Hm and a
d1amet%104763 of%gthﬁﬂgh Athdction of tﬁ@&tdr Qias 464Uk dppl@ﬂﬁliﬂély S@ |GA PR Eistasad33 between
thi ckness 445 of the fir g&gand

the axlﬁgifthq th]@%?lfngqtlﬁlg406a{1cbtpe qxg)p oujer glas fo%gs aP%rommately 300 pm so that the pads
409 oflRkrBugh I &kiyn 400 aﬂmheaaaasmm ks mtertdag 464 patthtly dvierlapt Aalipcheter 453 of the

bump gagl%? d? %%o%@t%@%& unsl dg(he %%%454 gé'}wveeﬂ q% ilérﬁers of aﬁ_]acent bump pads 458 is

I'ckness
appro;niﬁitaj/ 1270p1nr| sing i nner I ayers 407 is approxi mately 30
pnf'he 155%1@1%1{ #QQ 3t h@y[ﬁﬁs?tloﬂ%ctlﬂ‘g%lcﬁ@iﬂ? ktleS&uter v1as 464 (without the
| aire-T e ant ber

ass epoxy. at e avi n
stonugion cotsh by 1 HRHEMTF PEBHPORY el o o pag) fpaueney O 24 GHe
Calcuﬂcat@@ Gddﬁ‘éﬂﬁg pﬁtﬁmeler&dz S-phratnbibrokevefisn dd neafiretbre rails| €l reploulations were
perforg).Fc}/ lfaﬁ% op fog atelila?g Carrr(x)e)t(e sr{\ﬁt ?%)é/n}g(ehe@ectﬁ&gcoﬁd&m&%p&ﬁ r %3&8—0 04 as

ou ayers 42 |sag{roxma ﬁ .
the lomangﬁmofdiRﬂeThed%dm iggput ZFﬂicta@Pe fodiers Su HEPYH - oftldc i 086 170° at 2.4

GHz #48%. Ob@G@FéPB@)@HI%@Ia)éor%&nm@ﬁﬂec&n&I ARPhe bf 4phxiahtelyhs2db, -26db and

B CREE Ot I e N SET e
-0.54dbhae6.6 GHs hnd&‘ﬁldhmmoﬂ’rdﬂememcalfac@oﬁgp ro;ogis/f?g a1 0.1zl U743 at 2 4 GHz and
0. 095@%5& 6 69%112' %he%&fnga(lleﬁ@tg §dm¥nshB thatd mﬁﬂ-@a‘yé}mﬁﬁsﬂfon Qtﬂugtuﬁfformed in an FR4

ubstant | al circul ar I%; ne defi ni n}lg g EOSI ti ON . edance
PCB by emplayieg glﬁqelng%ﬂww‘ia‘a% standard; SRy B2y RRVET ¢ f%f?“a P
adapt¥oh to/&aﬂ;hﬂ@@ﬂﬁﬁn '4166Hﬁ)frequhﬁy pagls 468 of the coaxi al
VI lé})r s4§e4 aj %ca%grgr 81)6( nqget aéﬂ%gngpmuémxg rﬁ‘ay%e%ﬁlﬁ‘ %d %ﬁxcﬁgse the cost-
t*AF o ﬂh conhect'| e coaxl al vias 444
effectappﬁsmflthvd’@@l enploguine Do A 1 PROTEFFFIEN ARy, With
respeJt I&?Flglhlésejra 3 85 64604 akaSTbapipeuhdingtetbytindB ofirgdhnee adapting structures for

high Q‘ﬁqﬁ@cm@%u-lageré’%%ﬁ 8% I%FFH]{H ? lijngtti %ﬁgvﬂggc;tfhg glmgflﬁe'ﬁqtﬁpe %‘fcce £daptmg structures

are ddsighedeendibh the hentax ofgeqired lmrStOﬁﬂle oghi-lesntvsk padin togigdpeghgrequired PCB
area. t(lfb?nb gt%o‘ﬁs thd REuBULGEe Mitddht dBbdin®nt@ POHO ¥kdiRbEhYy 2Qhpled to obtain

e pads 409 of the through connection 404
ﬁﬂh%ﬁ@eqaﬁ@aﬁﬁ’a’égsmrﬁf the outer vias 464 partially

OVEigira Pa reﬁred:hta aelag rvied5Bd Gfgutelbb a doctiom! pige f 45@thersembodiment of a high
frequeneﬁ?nnted c1r<fu éar? % c ;%Eﬁing A H%lsﬁb§§tﬁa§1€ 56'85 b ﬁltgﬂ\ﬁﬁﬁerfci;‘ Bircuit board 500

acent pads 458 is pr oxi n’g(#} “¥ d metal-
is comprizedl pia mﬂiﬁéaYﬂﬁe%l& ﬁéQjcanPé‘%P% f &t P’6§]s°°6‘f’ gF AMsTEcofieond me

structure including the outer vias 464 (w thout the

20 attenuation caused by the mcrostrip lines) is

approximately -0.29 dB at a signal frequency of 2.4

GHz. Calcul ated scattering8paraneters (or

S-paraneters) confirmthe measurenent results. The

cal cul ations were perforned based on the nateri al

paraneters xcu 5.8 S/'m as the eI ectr| cal conduct|V|ty

X N PN N oA - o o p—r— A
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PCB by enploying nerely currently avail abl e standard
structures may provide an appropriate inpedance
wadegstoasizen to transm t signals in the GHz freqaemw05/043399

N rﬂl ,,,,, égw%! égq | m %&g{. I C %%%szsf Itg,augth ﬁcnf)lé glglgdtflq]%ads 509 and an

1m@ﬂﬁﬁ@&h@ﬁ&§ﬁﬁﬁk%@mess of the PCB nanufacturlng process

W?apslgéhle%uencg %Ecﬂét{(lﬂgt §olAIdf§06 |c§%séslm@qaﬂrﬁﬁi components anéicmay, thus, be

respect to Figurés 5a, 5b, 6a,
manufggiresbol W?’ér“@b@?‘b@ﬁ@ﬁ*ﬂ’i“ﬂﬁ CBisgloREht s of i npedance

ackpInhd Qiambied 538 b t&simf)@lﬁnce Riapthng e geeN6 payhelatiaptel ayraduce an impedance
a escribed. i n g d d
oo NG SCRRE A oL B LS BBy 1 i
by refleftance mpdserments qapigd) ptrtewdﬂqcmogdlgg tegt |§EUCHYAS toF bY ][atl@t él@R calculation
may b@ﬂgédoa{s dbRribeRAbHE oh 116 cJaﬁQlLlinE ﬁﬁroB@Btu?rﬁakﬂfg@ﬁ the ratio of diameters 513 and 511
Conbl nat i ons eatur

into ag:ﬁ%(ﬁrrﬂgnv 1 tfiblls]i).fag eﬁwogﬁgne 60 ﬁgd smhu?atlonsf f'ﬁl)? S arttutlatlons 1{133/ also take the
influericel bf doerrectedrpectamcistoadaptt.i ngns Qm@émmetge rafigp gfuhee(hgrgters 513 and 511 isin

ra o n view and Flgure 5b a sectional view
the %fgﬁgéﬁg%%égzg#godlnent of a Q u %(P ¢ of a high
O b e o iy B ol ] SO EPE Nyl e o i
ﬁequeﬁ@ﬁmnt?&lﬁrcbht Bardf0@ it eythecdmbodiment Boan th B@@es 5@ and 5b. Contrary thereto, the
embocﬁnngr;[(J tl Iﬁ%l?eS%f aftd (ﬂ)‘"‘(!o&lprxéeéat%f ?Jast%h@ﬁﬁttééa@m@@l@&b&in@gm@r layer 607 disposed

betwegrf thq first-and qeq:onﬂ:gqtpltmwslg @gggé)é 60?{@Wt@%§g\g%$%%:gg§ager& ng separated by
the at ﬂéa’stsdng nJeﬁVébfr@ﬂsﬁ{g @Terlayer '6D’E Theahr¥sghtcotmactios 604 ©tends @Bthe first metal-
compxgﬁtng{yh:z élﬁ%ué r oug{galtsﬁ té;vos I Ecjtlgo ?rérpgd&gﬁui EF]h {)]h@g§%n§g‘%ta%%pnsmg inner
layer §7eiquiErresong ek edpEnEduFt S50 HHTBOD %@W#@@@ o Rjggyres 5a and Sb, the

1mpe:d§1'ic€1 anﬁﬁr% SHRRO BRIt %eal@ﬁ%ltﬂﬁ){trucﬁrét@S iBrmedBNMUE ﬁhSt&lLUbﬁﬁhsblg inner layer
| - establ i shed. conven

t
607. Th?ﬁ%hedmc%?meéﬁansglfg stBJ.Fturte qu or?%ﬁ)ga Htgctle 10 éagesuf({) \%i ad5 ustfné%he ratio of the
diame0) 61 e yhelimpedatmp tdepting etrucmet 6 amithé #p@ﬂ@aﬁbleof ﬂm tbtnwll@wmeqﬂon 604. In
one ex%l}}gmtentr &ylgho M gﬁ&aﬂe@ @17@9&1' 61 @sdin &Q %E@Jf @ﬂ)r&tn{aw b €® -

ropriate di aneter _my edetermne r%

" oFip {arveessHE &SI SIFRTTOS FENF TP GdeHERR Y 1 @ fither cmbodiment of a high
frequdb&Y priaefd eiRdit B&rd 706 timBdr td i fuks 6% and6b b§ontrary Gatett thoemboditpent of Figures 7a
and 7% (golgg%ﬁse?}itl 1«%% éwogrgé‘t?l (§§ p%%&? Siner @agf(rg?(ﬁ'ca[nh thgastqgg%lﬁeéecgi? 1a9é}§702 separated
by thefit fepsh tveor metdl-t@npigide H1er layq:rﬁ’t'()é’ gbectb@mh copgiectigp, 704 extends from the first metal-

compmiﬂgl 1a;fé§¥0|@ ki’l}:rbu%ﬂﬂg aﬂkeﬁ@tﬁﬂé@&f&@ﬂﬁﬂ&ﬁrsﬁbﬁhﬁ tisel andhsatwomiel-comprising inner
mul at] on

layers 7(93 ﬁ%@f é?j:orgl[ Tﬁ%-tcm;}égm% %Y%%g% g%%nﬂe thle re]:In o%?mng%?%fq; ngélres 6a and 6b, the
impedatie adaptingostradturé F08 igoemvd bepaaxis Vs atfddlmszd bma ifqularlige 718 between at Leas

two n{eﬁpgﬁnpggmgai%F ]{_clrm% & &ésc%betdc&b(;lt@ wdl_i'r&bkfc?to @'Qufe??&h%ﬁ&ﬁﬂt’l&e @npedance of
VI ew and ure a secti on?}i Vi ew

the trg%%qnﬁ%tms 70 may lﬁlaazwted For %ﬁeﬁléeﬁ élﬁlu?) emuétatg élile iy t% qf L&B dlamater 719 of the
circul®Olhe Sl $raddathe Hidmédrer1 e pbhelithmegh cahavion 704. An gur ebodimeninte ratio of the
d1ame§ers 71 Brpdt 7r1‘i71 t&le r?iﬁg%topipgrohgxate@ g%g%:j Inf Inf) na of Fi gures 6a

mgﬁa [a- rgqgh-ptihq: gtepﬁgt inFeRten prax;@ﬁs aggcylﬂ—énygrprag@a Cfgntbt@fl%ef@h high frequency
apphéahﬁls fi ’TB@S hlulﬁn@etsﬁﬁl&ﬂl dirdiR U)azlrd 6@1Eﬂﬁl§ds Qi thagsitio edciird6ABwing @daptation of its
1mpec?1Hc€ t%‘tl d‘fsg%,s lu(ej\gtgr e el e%tt{l It;p t%’mpg%é?e g%‘érr@:eg\% a‘)ﬁc%so that a high
frequérlay exg:ghﬁr@mnmtanmve@ @:4y bemcbtqdl@ qpp@m Hidreof thie mttl-lm pfjuted circuit board,

for mgtgrﬁp rt!) ?ele&] the s@ﬁ/a@ fo QR ednb [)MrbnttItEQmﬂt‘i lak®@ @Shted MBuit board. Furthermore, the
dielectric la ers 602 and

propafchsgpli o HEHE T Y PF PRI TP 5 eyt G S Sara Jor xamle, forfip chi
applié¥abis) thaf @mw edidtditgtidnayy e KinGiich ba@d padr aeneemnent pheedicciro @ dpamsmpitch bond pad

of F £ Menink I RE GRRRE. ABREAOR

d 1 d d adaptability is

mﬁm%??ﬁt ure g%%ggﬁgtﬁ% t?an5|t|on structure 608 ﬁ?emme i

formed in the nmetal -conprising inner |ayer 20 607. The

i npedance of the transitiondstructure 608 nay be

adapted to a desired value by adjusting the ratio of

the dianmeter 617 of the inpedance adapting structure

606 and t he di aneter 611 of the through connectlon

o Y T LT o Y 4 "
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conprising layer 703 through the at |east three
dielectric layers 702 and the at |east two
\VOEWEWMEBﬂpriSing inner |ayers 707 to the sec®ad/US2005/043399

suflijim go %@rp’ g@ Hr%gnj%g%m@%?tr& l}??gaswqr %gt g 2%14%%&369 1%15@ as ‘iLe rgtElxbstrate material

so thatSbst-iEitittt @wuifiQfy et Finfed tirspit bdayds edakip adrrieys may bgArbvidéds posed
0 r’i"thg Pa(r:tllc(ﬂ%ruén%%dllrkrﬁsedlzci'&edQ@ng\@r@ 'ﬂluéﬂatlllee(ﬁgie as?tﬁe IBMIOII may be modified and

rising I nner layers scrib
practiopd frhdiffereny é’é't equgalp:}tgxwp:@gs appareph i these Srille %axé &‘éngotlhe benefit of the
teachirlel Berbih AN®E 'ék&l’ﬂ)lét}fetﬂﬁ&cb& QteffOsdt IfoRY db&vead:&plbeepiarﬁ)ﬂnea in a different order.
Furthex(iiSI ! eqi{nﬁglorlilsi e )ént ngudl'{s Itthen<gt91580% %lehloﬂ) gx ge%gl% g%‘réﬁr%% other than as
descrilieli én thi £leing helmmnhe&:iim@fﬁre Fodent thet teprpertispiyenbedisents disglgsed above may be

alterecf élt h19d1@é(d doien dbRRBl86s a?e]-&)nﬁﬂlﬁieﬂﬁril}mh $hel SRofehd rspifig©f @e invention.
I QXI I’mte e pr esent

A°°°r?1‘f‘ﬁ}3é e P’iﬁ’f‘i’“ﬁ’flé?ﬂg]&té‘gre‘é e f°9tﬁ‘ lg%ée Ckaﬁr}sl % circuit board
for high frequency 35 appllcatlons The mul ti-|ayer
printed circuit board conprises a transition structure
all owi ng adaptation of its inpedance to a desired
val ue, for exanple, to the output/input inpedance of a
transcei ver device so that a high frequency signa
fromto the transceiver may be led to the opposite
side of the nmulti-layer printed circuit board, for
i nstance, to feed the signal to an antenna printed on
the nulti-layer printed circuit board. Furthernore,
the proposed transition structure nmay be used to
manuf acture hi gh frequency chip carriers, for exanple,
for flip chip 40 applications, that allow
redi stribution of a fine-pitch bond pad arrangenent of
a die into a coarse-pitch bond pad arrangenent, even
when high frequency die termnals are involved. The
achi eved i npedance adaptability is 9 WO 2006/ 065539
PCT/ US2005/ 043399 "1 1! 6¢ v th r ri 'URn behavi or
even when FR4 material is used as the substrate
material 9 - su ici so that cost-efficient multi-Iayer
printed circuit boards and chip carriers may be
provi ded. The particul ar enbodi nents di scl osed above
are illustrative only, as the invention nay be
nodi fied and practiced in different but equival ent
manners apparent to those skilled in the art having
the benefit of the 5 teachings herein. For exanple,
the process steps set forth above may be perforned in
a different order. Furthernore, no linmtations are
intended to the details of construction or design
herein shown, -other than as described in the clains
below It is therefore evident that the particular
enbodi ments di scl osed above may be altered or
nodi fied and all such variations are considered within
the scope and spirit of the invention. Accordingly,
the protection sought herein is as set forth in the
clainms below 10 15 20 25 30 35 40 10 WO
2006/ 065539 PCT/ US2005/043399 1I;D -~;;; AL,
fl,,. Utiisi~1IlI;;;u! i.i. , "' |i [ |Ic p{-

~ (- CLAINB WHAT IS CLAIMED: 1. A hlgh frequency
mul ti-layer printed circuit board (100), conprising: a
| ayer stack (110) conprising a first metal -conprising
| ayer (103), a second netal -conprising |ayer

10
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5 (105) and at |least one dielectric |ayer (102)
separating said first and second netal -conpri si ng
woOaywrsss3and a transition structure conpri si NngPC&US2005/043399
| u;f h"‘QU]thI ---- geeneaf.izpm gxyendi ng from said first
F -co”n‘prpm ng |ayer (1(%§M§rough said at | east
WHAwrlscﬁAmI[mtrl c Iayer (102) to said second

tal - C}Qﬁg{ ﬁ'e ﬁ% ﬁgeriJJIQ@ cmrcﬂtri)gara- @0@”0 %an ce
adapti ng ctur surroundi sal thro

C ovimet i {1 101 Eompriies 1 BSmeSERRPHE (T p’+ B %alwmsmg layer
char act@ysh sddi € leh I PRARIL Ric CyerS 8020l sepirating |s¢1d fnat @t sesotdunegal-comprising
(108), salddcharacterlstlc i npedance being adapted to

a desi r®6"ifhedance value. 2. The high frequency

mﬂttahwioaytewtumcmmré@gm rcuit board of claim1, wherein
said i @@Q@%’E me&ﬂﬁﬁkﬂeﬂﬁlg%ﬁi&fdlfﬁﬁ n(eﬂa@éi))nphﬁng layer (103) through said at

subst anti al coa | al |
connection (‘E4Y %%’7 (Jégzg? s qﬁCO"%g’et DOm?PH%& layer (105); and
i npedanmemyahnce a@efptmmwtedq U plevrop@mgcsaid rfpreeRineanegifon (104) at least

sai d transi tﬂagﬂl(ljyssr{d%gvﬂﬁr% al h&kerdt idPedaste ld>§‘éaﬁﬂtrz{nEI{'lcﬁirstructure (108),

di anet er of ‘sai edancg a tlcp Cft rgct u (d )}1

3. The hi gh Y SMYASITES/C fERCTFRq SYe P %F Re “r“B" fyee vatue.

boar d ofhedlighi flaqdencyvimeitidayar prvited qnmpebiardcef clag alp twhergin said impedance
adaptlflé%tyu%t%r% r(ﬁ)62 ggstahfl?allg Qgﬂﬁ% élgne%"% gani 'LhEo%Eh ?d'ﬁgecﬁcﬁlc@m and provides said

by substanti al L}y
desired epretangarVale RETSH) charr?%ﬁ@st}ce@?f-‘éﬁ@e %flff“fl Gasiiagy stpigture (108) by an adjusted inner

diame@t)ﬂﬁld Wdaﬂéeﬁﬂdﬁgngrs&gdaeaaos)sal d metal -free regions
%’Ough—lutt?sh1 %nﬁ ny C‘fg‘i%%gx%i &l ¥l b@Resk élzgmslal\xglerem said impedance

aVI ng a di arret er el n
adaptragi siptted (106) séwrehedj@wlrl &gt ardrppronkhmetel-comprising layers iR 19p)gy substantially

concentiE ALBREY refldhstshrrdud¥@ by RethitoREinies fefibhst safdQ@Eaflifrélic regictnabmg substantially
O 4 T T T

impedae @atet. met al - conprising layers (303, 305); 25 wherein
saj d at Tﬂe%% 'ﬁ'ecﬁgr%y%ﬁil 185t Jrfn&d L&M@an(d%@&lm@oﬁﬁﬁér %ﬁmﬁﬁg
|

| east el ec ric ayers separ at e %i A 1

medt igast ewail gqnﬁ)gmpgqlﬁ@r laV%)(PQ?) desg@ﬁ betv%eglil ﬁldt H?’t it gSF‘f:on metal-comprising
connect Ta @ (sdsozb)S),ext ending fromsaid first

t W\g er $ COI('{'p{ l?a}s Con ‘é‘elgﬁcrlﬁ’%g@@ gegl ea§tq{vgcélglgcttnéolﬁ‘%§"(302) separated by
met al - coisipretabbogpripipgmigger 1%;@@7)( 307) to said second

Med,gl ﬁu‘éﬁﬁﬁpﬁﬁrﬁétﬁﬁl (doay &kendidDBom saanfkst3RetaMa@tiRisilg BRérd303) through said at

PP O P

concent secand metldomprisg layefB®& asdur r ounded by a

ne&/ﬁéreupsgﬂtuﬁ}%eﬁénggadﬁﬁﬁ% Qfhcture @30@) is {0kl Jafd@tﬁlelr 1BGH1-06iSih Gyer (307) by
subst ant | coaxi a al.igned to sai

connect # élﬁ)st(irg@l,}p) c%xﬁe&tnc htgeﬁl Iff gglalix SRR d E’?él nxaegg a%rﬁagmr%f region, said
t 0 sai dmelgistee &Qloln repiegl Qﬂb@tmﬁh’l@l aoexially aligié tohsaighhrbygh gorameipn (304) and
mul ti -1 ﬁz}(lmg a Rt Q%r%?m%éd%ﬁéﬁ' t& samﬁglgd Mpe&h@vﬁhe’g further

conpri sing: | -conprising inner ..

| ajrer s TB0Hp ﬁ@ﬂ‘@ﬁdé‘é‘aﬂb@f Dﬁé@ﬁ C‘é%ﬂt Boafq Helpimp, g‘”@"é CUpfesing:

Metdeast mtatblsdoﬁgrls’l@y&eii 14y30 33073 ispgsedVb@¥&h saig afiirsl @atl second metal-
| east one di.el 1ect réo% Jog)yer (302) conprises at | east

three dfEPEEREPESEE’S (302) separated by at |east

onehadin s af least o¢eem},etcm Veverf 02 h¢omprisep ptilegbtrieyeq diglestric layers (302) separated

| ayers, by A RRE 6lelo¥ ?allcVa:t le§a@ivsg nlefAl- &Hﬁhmﬁﬂ,(iﬁféﬂ@ieksg@spé&@éh)
ext end| ng froms

r1.sin a
ChFab g geegion O Pisate B L8] PeaRpPrisR ST (R rovsh said s
| ayers (e30#o madd-compriding innérdaysts (1A @e seddi gl leiettthrpq:dwl@y@rl@ers (302) to

na 11 068 SBBEPBREAL TEPrROBIRA 25580 bre se1

ffi~ddan e" "a ' tructure (306) is formed between at

| east two of said at |east tiwo netal -conprising inner
| ayers (307) by a plurality of coaxial vias arranged
on a substantially
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concentric substantially circular line that is
substantially coaxially aligned to said through
woaﬂm;ﬂms'swn 5 6. The high frequency mul ti-| ayeCT/Us2005/043399

[l pf A %‘C% i Q‘ #@*&S’aﬂé@ of Cl 3 ﬁ%ﬁ%geg%grd ??t east two of said at least two

su bst andétallcbiyprising twert liyes (Wgt by 2 plnelity pEgiag#l sviaa aganged on a substantially

el ectri c%mlellt}(lc %%tglﬁﬁflye gl.rctuﬁr e ImQul gubs@t@faﬁ;ngdaﬁlcﬂly ﬁrgne-ﬁhtg said through

hi gh frequency ti-layer printed circuit board

cl ai m 3conxpiénei n said through connection (304) i s

e! ectri cilnigy ﬁ%@ﬁﬁl@&ﬁlﬁﬂlaj?e@pxaﬁed ciagtboad ef dirg B Olereinaid metal-containing
regioxlg: sﬂ%?'ﬁn 11(:1)%%;1:l 8.1be(1a_nt1algracon(r:ee u%eg% g:érﬁle 1g?sljz§¥ %fljecotﬁé’aLytc&qected to a ground
potenggbnnect i on (304) is electrically connected by a bump

st4uct u’flﬁ hlgx frdd¥end |1ﬁlht1—ia§&%iﬁfé6)blr&lﬂﬂ bdard atyelﬁnanl Whegdn said through
circuit urt.her ConprISIng a first

conneglipnd304) ‘ﬁ@‘f"éﬂca g&ﬂ?“ﬁ?t% f @‘J[‘fa%\)? AR ™ econd out er
mes.al - cOrt Eipn ifegpedcayeylt-laghregrinjed cganithbeofd ofapleinf . whergngaid through
conne%l%%(ain)q) 19&&0%%113}@&1@&6&@'3% d}_mtllﬂ&utle ayer S are Separ at ed by

sal d | east one el ectric E The a
h| %h f r E@d’&ﬁéﬂ?qlﬁﬂﬂytﬂfuu] léXFéPnn&ﬂlcmugao (?? ek rocownsmg a first outer
metalGhaifhgl Byer bl 4 fbednd (Z)Otﬁipxﬁetﬂ+cﬁtgauaﬁg loyet, orhereini eachcqj‘rsné @itsi mg second outer
metalscg‘nt%m%% gy%té op%q[ég 8}rl Jgg e sra(a a?leaig orn%l &Elwtrﬁz lgjer§ posed on

secon containing |ayer. .

1110 TheThi lrgah ffeﬂ@qwewégrlampfmt@q gt bogid; of elaip O et comprising an outer
via c@xﬁ@ﬁﬁé Qi tebdh RoRectivh & Litiictsa Hﬂpo@éﬂa&ﬁis&ih fivst &l sadofd outer metal-containing
aver £AYI distantly arranged on said substantially circul ar

¥ ine. 20 12. A high frequency multi-Ilayer printed
ci Hioui t Thrdughdreqesorypmilisiaygy prisfed Gt bogrdaé Rlaign]S) Gerein said coaxial vias are

equidisRRHRY. a¥r§dg&gonaualﬁ 'sdia&&num@tcﬁf!:u'leﬁ @aprising layer (103), a
second netal - conp %1 n}% é& lﬁéo 5) and . at | east one
di & ectié‘lht,ghI&S\Vé‘?"y(“f Jyyerpuinted girepihBoafdh@mPIP%  and second
et &yer GREP(LLYicngprising pefirs nfehO@MpAOE) layeafif3)aa secamisidtdl-gpmprising layer

B T UCT UE18s) (ahf B 1ea iR e o GRANBRGEI oA metal-comprisin
(104) eg(ltﬁa ag]&) & gl% rc%?n dis %I&tgglfa?&%gltoé‘) n{g{Hf ?i%f%glnp@l%l SN0 oI ay et?I comprising

(103) t lersud?: §8h@nd at | east one dielectric |ayer
(1923ns1t1&1s&adude qesyostbris®s:al - conpri sing | ayer (105); and

Sal daPI Irs e ac%%r%ct%glzg)hi%(%a(ﬁ&gr%% slé{d%.rs( r]’th )co ?&fﬁ%?’a !e 103) through said
105), wher ei pf lesstiope di¢lecyic laaﬁdl@é@ewse?@ti alptalcv@wptr%ﬂ%@f (105); and

| ay£rs ePipEdaie a&H*ﬁ%&ﬁﬁ&dr@dlb&} fFGRAAGE Bdid firét aﬂEieadndfnfeﬁBcompnsmg layers

I N TR
regios sugieuedbd b mBBI-®atkiding kegoury ridcosial det regnnS(bma}ubamallymﬁwy aligned to
said oqél@m‘a@lﬁontt%ﬂ gn@%&% S hiidnR¢ef bgﬁgséJaﬁgi ¥l 48irff valub &f the characteristic

. aracteristic | n’pe ance of said transition
1mpegap?eu)é gajsl tggansitipy structure.
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