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invention is related to circuit substrates, and nore particularly to

i nterconngglysnessed in circuit substrates. Background G rceicnsyhsicsat es are
t he buil ding bl ocks of nodern el ectronic systens, such as conputers,

cel lular tel ephones, and personal digital assistants. Crcuit 1 0

substrates provide a platformfor nmounting and |nterconne m ’mﬂ’ @Mﬁ "" n| C

conponent s,

such as integrated circJMNIERGAYNECH s, capaci

i nductors t hat performthe electronic functions required i

el ectronic systens. Interconnects are co de tive structures thatonnect
together the electronic conponents on a ¢éffcuit substrate. z5 Interconnects
«can be sinple structJihegresemt iyapionis eiateddo qirewdt susitatsh.end mtoss pasticwdarty
structures i ncl udan&oa et 1368 it sifuRSubstrAgucti ve traces are typically thin,
narrow strips of conductive material, such as copper, that are forned on a
surface of a circuit substrate and connect one el ectroni c conponent to

anot her .

coupl ed to pads.
segnents that connect together ent

Conpl ex interconnect structurBgckigmuhdide structures such as vias
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carrying si gnal dntefddsneRts@bd @iﬁumdmvaﬁd@mes&hmmﬁwwge%sﬂféra;ectr&n& hat the
systens gener at eco%ggﬁe%ps 0%3@@%61; St&% current and this step demand for current

causes current

surges Int Brs that nmake up an electronic systems

power distribution syaerepnnegs eareessinaple atruceines os gpyplex stauvturesy Sémplee
conductors that jp@lBnaset sttxlil@tufb@mludg béﬂcfubl.‘?&étﬂa%k w&&‘;@i‘vé RakeBhie typic

el ectromagnetic
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di at ter ectro
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emt is usually sodaterodh cichitspbgmtesnd rvemtectrong aleattondnsmplonertt freanothict.ed St at es,

the regul ations C%nﬁ:l&rlﬁféwog@écﬁg ks SR Gk vYs éulaﬁaf\ﬁgse o% 13&91{% i cations
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typically thin, square conductive structures formed on a surface layer of a circuit
substrate. Pads provide sites for connecting components, such as integrated
circuits or other electronic devices, to signals available on the circuit substrate.
Signals include power or constant potential signals and information carrying
signals.

One problem in modern electronic systems is that the systems generate a
step demand for current and this step demand for current causes current surges in
the conductors that make up an electronic system's power distribution system.
These current surges can cause the conductors that make up the power distribution
system to emit electromagnetic radiation (sometimes termed electromagnetic
interference (EMI)). The amount of radiation that an electronic device is permitted
to emit is usually controlled by government regulations. In the United States, the
regulations are promulgated and enforced by the Federal Communications
Commission. Therefore, the electromagnetic emissions from electronic devices
must be controlled.

One solution to the problem of power distribution system electromagnetic
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W O 02/06393.1 PCT/USCL/. 1.1651 em ssions requires connecting decoupling
capacitors between pads coupled to a constant potential source and pads
coupl ed twoa@send or zero potential source. The decoupl ipgg/X8Paest Or S
provi de a | ocal source of energy, which can quickly be supplied to circuits
coupled to the substrate to neet a step increase in demand for current,

W t hout causing current surges in other parts . of the ovxéar di‘%kri buti on
system Unf or t usmissions requiees gonpgctingecqupling @P@%@rscb&mﬁﬂgm‘ SEOMRIFR & sour ce

to the pads and ggeatpiténigl araahd pids Soupidditba groand ar e potehtiet sance. at  hi gh
frequenci es, so t ep_.demand..f or r I i i an
generate vol taggﬁﬂﬁ?ﬁgplf% PR 1t9/rrsggo%c{efa q{;‘%?tlaéosr&{cg%f?‘#g%g@%g%ﬂ&%ééﬁgggg for
«current occur r ebppliedtsl ojrciitsfqouplad ferthg substrasetomest fEemingreasedn ¢ if®or s wor k
wel | to g educe 'dﬁl’f@ﬂtvﬁﬂxofﬁi &ﬁ&iﬁ@&ﬁ&ﬂfﬁiuirg‘es irBéthé@tph@ofale fMer distridtiel ect r oni ¢
system However, as the.freque .0f . oper at ,Q ic systens
-increases, the SY¥{?q ﬂa@&g&%@y’ﬁﬁyﬂgﬁﬁgﬁ&mﬁ@% {hc?&?l?iear??g o&ﬁ{t{ﬁl ?ohgc(rété%@g in
frequency, and tphdssand devoupking dapaditorscpabihié ¢ 1aiee inductanseatthigh frrgpentiss, @rfops i n
the vi asl EO gen%gfgtd@mhi{ﬁv‘ﬁf‘&ﬁﬁtnﬁgiaﬁ%le%itﬁdrﬁ@%&g@&n gi:ntbﬂa@h@[tageair@s ilUﬂieatnt e\c/j\,h o
noi se vol t ages, ener ated, a igher rate. cre rents whic
flowin the pomé’ias\é\?égq %ﬂj‘t"?rﬁ‘??e% HWP%E‘PH c'é’geﬁ’g?caf e Qﬁﬁy 1 ceglhe%ﬂgﬁg%nt s of
el ect rotagnet i ¢ decuiplig eapaditorsEhrk welrto telecammanicdelberomagastionadiativace is a
need for the pr h ah @Tégl%dﬁcﬁgsteﬁr. 'l—waeP@i?Esr thPEéRBnG of bpGatidn@®fnid@smbi gure | A
Some enbodi ments of a

is atop viewo > . n. i nterconnect _according.to the

t eachi ngs of t heleskremepystemsjaareasemthe siep inczeages iy demand foy cutreniyy I@fncfﬁ%e

enbodi ment of a ig fequthty, andhisriadreast icfragdeny vall capathie voltagedegps édthbeteseen a
first interconnec o j t eachi ngs
of the present ﬁ%%eennfh ?"o‘%’;@fﬁ&??g ?‘g&:ggsodggg%g%\?& S\ﬁl g’fgﬁtg%g&één‘%gg%@n’ent of an
i nt er cobinect couyhieagenesatethatitihis Bigheitralg, C(E‘Faﬁ%‘i}?’ie“tét‘f’g%é]iof‘(d“f}& POWE" t eachi ngs of
the present i nvemdtiRition 5ysess endPhnbratedighiiizantiagiousnof diectromafpett relimtionf an

i nt er connect acco:‘f‘gjI g to the teachings of the present invention; 3 o
Figure 2B is a &t vi ew of the interconnect shown in Figure 2A; Figure 2C
is a side view of andohtheseemi othersatonptherg izapred ferdhe presept B¥enbeR ween a first
i nterconnect and a second interconnect according to the teachings of the

present invention; and Figure 2R is a side \%i ew of . anot her embodi ment of an
i nt ercohhect coupled 3 5 to an ﬁﬁﬁ@?—sﬁ-\-‘-@w@?—!ﬂ%@or ding to the
t eachi ngs of the pregémtre iAvenbpoirw diesoe ppbidiments of an interconnect according
to the teachings of the present invention; _

Figure 1B is a side view of one embodiment of a circuit substrate including

a capacitor coupled between a first interconnect and a second interconnect
25 according to the teachings of the present invention;

Figure 1C is a side view of one embodiment of an interconnect coupled to
an integrated circuit according to the teachings of the present invention;

Figure 2A is a top view another embodiment of an interconnect according
to the teachings of the present invention;

30 Figure 2B is a side view of the interconnect shown in Figure 2A;

Figure 2C is a side view of another embodiment of a capacitor coupled
between a first interconnect and a second interconnect according to the teachings
of the present invention; and

! Figure 2D is a side view of another embodiment of an interconnect coupled
35 to an integrated circuit according to the teachings of the present invention.
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WO 02/ 06393-4 PCT/ USOL/ 4~651 In the foll owi ng detail ed description of the
invention, reference is nade tot he acconpanying draw ngs which forma part
her eof , aW@(hm«ﬂRICh are shown, byway of illustration, speeirfisegEepdi ments
of the invention which may be practlced In the dramnngs i ke nuneral s
describe substantially simlar conponents5throughout- the several views.
These enbodi nents are described in sufficient detai]to Fnable ose skilled

inthe art to practilsdhe felowingdeteilestdeseiptian ot BYEHIOR: BIerssE AT zed and
structural, | oguﬁ%boonﬁﬁﬂylﬁg &ﬁMdgﬁ alhwﬁ ff@ﬂgaeﬁamyeolﬁanm\ehmh biachidveg bgr t i ng

fromthe scope o I ve ription
is not to be taWéﬁOFﬁ §ral(af’?nsf’?° bceélé én hengs Aﬁl}e 19ve.lnﬁé% ng?ﬁ{aﬁlbé g‘%g@%ﬁt

oi nvention is défﬂhnémmgsyhl@ylumff@lsabgémé@bS@P&‘ilWBSlmléqfé‘ﬂ@PWe{“ﬁ the full
scope ofgequi val FRORIOR tmee.lsraﬁﬁ&bs CitRid BintRERn cRftakd degetibel grisvetidicht detaid t op

vi ew of sorre enbodi Lt erconnect 100 r hi ngs
-of the present F%%ngﬁ&ﬁeaﬁga‘@mwfgwﬁ ‘fenth'ﬁné éﬁ’ éh}e e&’&dﬁlggné%ﬁ%%ct 100
is formed on a $%ebslizcdtnd AitturalHegicalt and clsaiieddichanges may bewade vaiiimwhd 102 and
three vias 104-} e Wh@fél]%m eq:egqga)l ed tothe pad
102 by a COI’ldUCtIQé\?d ﬁg"ﬂ}ln?ﬂlets%f%r&?t]ﬁzﬂ:séggnv ﬂ_tli'&x dgg fiisdg 2d 1025y a
conducti ve segmépgeription IS’FWéO\l?F kaifb’@ allgmapg ?{:‘fq’@“ y BgﬁOB‘EP t e?rﬁ%cngad 102.
Todirectd y COUp'nﬁ/ehﬂ'tﬁ-‘l m'ueﬁnbeﬁnltycbyttllmappadiedelaunsaﬂbngWﬁlhéle\fvlhscm@ﬁ s forned
in thesubstrata 101 h%m%l ‘gﬁq gubstantial ly over the via 106
such that the vi S‘ﬂﬂ Sl ca Fectrl cal |y, coupl ed b@ t he pad
102. The pad 102 _Ls_i_Btgm?dUbyi aﬁ%ﬁY‘éWﬁfﬁ@neaer‘i‘bboét“tq’?Fsrﬁ it et 108 nat eri al |

such as copper, aé‘édr'dlh%'tﬂfhe ﬁ@élﬁhgs%ﬂh\é@faserﬁ inveativgs A8 ran bosees urmgure 1af the

substrate 101. Prior and ctive
material is for ﬁ%edn@wan@mo 'ﬁg d pRa %é?r at hte%% %ﬁ%@{wrgfcl)%cg@sggguch as
cheni cais vapor oepded arddhreoviak é@ﬁt—lQﬁﬂoaplp%@ therppsl 19Rapbe Bﬁ 1%@ cpuRiedie2 i s
defined by thepgfd drl'OQg%%@QndﬁEW d@ﬁnﬁft@@@sﬂlevmlmﬂlhem@&d td.fha pads 10t

limted toa particular s n rn9f L he
pad102 i ncl udes bg’.%gog‘é}[fglt’%%ﬂng?ﬂ}ﬂ ?P%Y‘ﬁﬁ?é gﬁggdﬂyfﬁgpl% 108 7h
connect ed30t ogetdhectl;tamuplerthn da b06coshetrd 16hafer theviad Adisformedin Bgre 1A.

Inepad 102 provifgs.g e i fods RHASS guagtsmpaﬁ,lomhmma S6h Rasthgvil t 0
el ectronic conpone ?‘l as_ I ntegrated Olgﬁl resistors, CapaCI tors,

or indugtors, nd@ﬁtlseﬁwélﬁalb’ranﬁéwtr{cﬂ oupiet b 2 The three vias 104-106
are cylindri cal conduygt Qa8 1foqrmdoimadtﬂyepsutb&hmta%éﬂa&mg\faasn@ucmveypl cally
formed by etching a hole in one or lye rateapd depositing
a conductive rrat“?FF%agi rfuflﬁeashocipger'Tﬁ Hilﬂ egcisileésSl%g%bl 6ar'ggsnot limited to
bei ng cylindrical susaye stfape wkisthetel 1 Gws Rriehsniresronies 2ad stchipg

02/ 06393-1 PCT/ USQL{; Ia)g}lo@cgﬁﬁﬂctwé hdersdibss ratedléH ai Sirsatet ablteef or use

in the fabrication of t i nt erconnect Q her, exenpl, pes suitable
for use2fn the fHBFFEIEION B *tHE°W% S“':%Oﬁs POEAel e s%ﬁé?%ggo%t agonal ,

triangul ar, and dmexa@@madmgThehqoadapEOQf ithe alad ¢ ORoOts HefireedYtideuse in
connection with gRLY. LAy egaviasinaThR-BIAT o etk gabad: Teriorofintibes So
i nt er connect 10 es three vias, ?ngt [ educ eonemne L o%] netic
interference is %)l??’é‘i%‘?ébarué‘i‘?ﬁ’ﬁ t B BiF FRPEGRHs opcou 102 to a
si gnal source. TftQSEnc&Kﬂéd etk ismbdthetialty \witdigkip pressi aQSel%h&WTestﬁd vi a

| nterconpects, = t\llelra ' %%ﬁ %Omcegfd%d Sade | B &HEANRL G GudenTd udlrmg m)re
than five vias car?% in accordance with the teachln

present inventi oprd Q%‘BF%PPP%§ HehPeors BT IR TRt Wo' 6FF rofRe l%g & s | npr ove
t he high frequengy epedd:of ivaB&Rodnts haeutmzer coanaced tOwhenredsparsed wit h

t he hi gh frequenc erformanc of _an LCONPEGE gqg@rhggg}gté)aby one via
coupled to a pach/pr 8hdlictiVe Sat mce’ﬁﬂtit% i Y 002 to the via

"'104. The conductive sﬂ@ﬁfbﬁ@@v@ié 4-806r 355 plip ‘F“Pa(l)ﬁ‘?"gﬁ‘&tgﬁé?fg’cefl $E8PH8) | such
as coppefs, 15 al ymi ngE argglp@ballﬁ fdrived by etchihgiabsle amnea)ndloreslammf@r ably

tapered. The cond ctlve 1 Seaopd end
"116. The first efl Tﬁﬁa Eﬁﬂﬂ%é%ﬂdﬁ%§%ﬂ?EhQﬁﬁﬂgmﬂbeﬁggggﬁaéznd 116 has a
second wi dt h 120#reThelimitektp beiva cylindrical. Agk e &8’418 ?‘ﬁsetr%ﬂs‘&lsileﬁ"f%nd t he
second end 116 is connected to the pad 102. In one enbodi nent, the first
width 118 is less than the second width ﬁZO. By making 2 o the first width
118 | ess than the second width 120, a tapered conductive segnment can be
formed between the pad 102 and the via 104. For a step change in current, a
tapered conductive segnent generally emts |ess el ectromagnetic radiation
than an unt apered segnent used in the sanme interconnect configuration. The
taper is not limted to a linear taper. O her functions, such as hyperbolic
functions and



2 5 exponential functions, may be used to define the taper of the
conductive segnent 110. The conductive segnent 112, which connects the via
105 to thgoradshey., is also preferably a tapered conductly@TﬁggﬂEle Fi gure
1B is a side view of one enbodinent of a circuit substrate 125 including a
capacitor 127 coupled between a first interconnect 100 and a second 3 o

i nterconnect |29 according to the teachings, of the present invention. The
first interconndgnal inghe pubsiae b9 elg syitpble fpy ysg in the fabrietion of thedeterpannetyr ped i n
the substrate 18], c&n& ekaﬁpla@csﬁﬁ&s buliabledone i thd 2Bricsion 0 fHe@ths 104206 econd

| pl 1 I 131
ggé € Egl?,al s paag gwalsé? ual 'C gctaagoncltl t?‘fﬁaé@ﬁt Jn%th%aa]g%l?alt BRE SEIS ?Gfsn%léo ot P azg

provi des a sour bmitest tosaabm@cham ‘ylt’& only thye vias %@Eﬁf@fre&ll err&wmgt Q fi{be
operatign of thgtptonatdt 900 mchi&d Bi%e VL, FRtretictioh & awﬁ%hfagﬁﬁc Idé&ferdite sol der

e onmc: 1B liRbat PG s SRR 30 i Lf! Thore

capacitor 127 skilled if 2eG630i8:appedait UsOidu-vindaterconneciscliveda interéannedis onnect

129. The first brmtlﬁtref&ﬂﬁ’é:cfstmclﬁmng ﬁoFeQﬁa{ﬁEﬁt/c%s@%Bé foﬁﬁ&i lﬂl%@éb@ddnﬂe whe
description of Fi be no

pref erabl e, YhF%?i‘ﬁ}’t“P&St %fdll’-‘%ol?{esigpb‘ﬂ}’eé’nf”k glﬁ'ﬁll aHORs hae (iaté’wntqgat e S‘E 'élm%ft | east
one of ibhe t hr eeiayinggoveliie high frisquentyaparfoahingce béthe attércormectd@ whe®. By

| ocating the vi @onﬁg%ﬁg@zﬁgﬂgh%elﬂuen@ &%Hxaﬁé&%f BRfhtdrQAne YbhResn n‘?ﬁl (r)ln the

substrate 135 is untl ng el ectronic conponents
addi tion, by | oeegvVimgoupldt9paad-06 substantially beneath the pad 102 an
extra conductive Ssegmidontisctioesyghnt O couplestBBpadolRhethpaih 1002Ths not

required Since Sdugtl sgén%%wﬂ%s'f?r eﬁ%%{};e&onﬁ@c@wpm alcﬁqy&ﬁ%[ﬂof 2 o

el ectromagnet i c® eration o éd to the
pad 1025 a pot eatunituns galdgsilver, Oﬂwgﬁt@swﬁ@@rabM@Pgé@o"ﬁ@ qoﬁ@‘@ﬁ‘(‘f@)nnect 129

Istpreferabltylg & eﬁﬁIMaﬁQﬁmewnataaahlsfdoh&eﬁ@ﬂ@t rmgﬁrst end he hfasﬁﬂﬁstd t

i nt er connec i nterco ed to
bei ng subst anti m“lf@?ﬁ ‘5 é?cof@ cﬁ@ f a?%fecf)’ﬁ zrj?eg‘thei%%%em%econd 15
i nt erconnect 12@omacted toetheidie 186 raad thesecont ard Utﬁels c¢ms¢tedtﬁtthﬂnaddﬁ%cin 100, or
the second int eBH é}ﬁ'ﬁﬁﬁmérggth@ﬁﬂt Wil 1idss e84¥RAn Mk a&oh Rt DR fB)f kking

i nt erconnect 10 e inter onnect
129, i @l udes aﬂ}ﬁafHStMg&‘c]dg%S%H’a’f‘ ea?e%oi“%“gﬁ\ﬁda%h)freéﬁﬁlb‘#ugﬁvet58 EPRE second
potenti al pl anecaBi foAned teswdeatthepmad lDD gnd theviad RéwWRIr atstepichatigeyn esrsat, at es t he

single via 142 % %Qeﬁ%m&dcﬁ?se@&t%@ﬁﬁm}) éﬂlts%s@@f%ctilo?ﬂafﬂétlc%ﬁdiaﬂd?ﬁﬁéﬂ on in

the first potenti e’sin VI a asigs t hr ough t he
first potenti al a@P%FﬁEcr":LWBmWé‘S%da‘ﬁé’& sepe infersonpeet copfiguatiop. LBUBPEdS the first
potential planendBimited tbladins caper Qherefnhdtiahs, hhras hix&:ﬂ)ollbrfulmnmsambom ment ,

the capgcitor 127 ggx,gtﬁll mng{?ons,r ﬁ%"ﬁé\%!d ﬁﬂ%@ﬁé {hQ%a %ﬁﬂ%’é @on@ucﬁyﬁ’%ﬂéh

current?’in respSiEe e a s current on one é potenti al
pl anes 13| and 13@ Thwoadmtxwesegémbﬂﬂn‘émch cermects g X 1t0§rtoﬂ12pa L% Scer ani ¢

capacitor. In ygpsogmgrm!'y a@iperdicoRinttivd dagmaapaci tor 127 is a high frequency
capaci tor coupl ing ¢ RER FIEE 85 TS o Hppinfadithpr o Fobeilh L ?;gl ent i al
pl ane 133. Thosdnchiding achpaeitor h27 eaupledbetveerpplistinterenpashi0f ad apgeppd
substrates, a plineRbide¥t 129 adecoRdif@RARS fetlings Bf the Pebsérd inVemtivapiTae fiagt ent i al
pl anes. interconnect 100 is coupled to a first potential plane 131 formed in the substrate

135, and the second interconnect 129 is coupled to a second potential plane 133

formed in the substrate 135. Each potential plane 131 and 133 is a conductive area

or plate formed in the substrate 135 and provides a source of substantially constant

35 potential during the operation of the electronic 'system formed on the substrate 135.
The solder element 136 electrically couples the capacitor 127 to the first
interconnect 100, and the solder element 137 electrically couples the capacitor 127
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The substrate 135 provides a foundation for nounting and interconnecting
el ectroni c conponents that nmake up an el ectronic system Exenplary
mat eri al sygwhhgddse for use in the fabrication of the substptqggoﬂfgﬁsj ncl ude
ceram cs, epoxies, silicon, and other insulators and sem conductors.
Typi caIIy, acircuit substrate s 5 such as the circuit substrate 125,
includes a plurality of i nterconnects, such as interconnects 100 and 129,
and a plurali tytodheae@ﬁ@dlamcop&cé}% al planes, such as the first potential
pl ane 131 and the ser@fitsiinfeoirea 100liafoemdBR. describll didvO GBS ddscription
PCT/ USQOL/ : 4~651 1 t:he

BF Fi gﬁ'rs A, I-féwe%el‘alt §l§o%?d o rﬁé\éd(}flat(?ﬂg{n%ﬁ%% B8 s Jpafted iR

i nterconnect 10 rated circul according to the
«t eachi ngs of thElgpreels”emd ElalvehBitgﬁocat&@t teass opeoktbethreeyiasi I94r186 1 " c a signal

path isgforned blﬁistaﬁﬁam tUaﬁedtmmwdatoad B;rllbéhtlhg tht 50 Wodubstandalbt wntatipot ent i al
pl ane 152 The Bﬁ ﬂll]{)vz;lsur ?cgﬁlﬂeeaf%% dgstra 1%?‘?5“1%1 cfe%alla“oikefoh'ﬁ%\ﬂﬁﬁ nneCt 1 00,

.and a const ant f al
pl ane 152 passesletthmiuepmponents. rineddmméu ocaiy theviatl P ibglantialiy aﬂ’er

el ement 154 to Eﬁé%ma@b@%%k@éicoﬁuﬁ&l% kegilneﬁpto ca'lh]ﬁetheklﬁrlﬂaem@ﬁ:@badmludes t he
vias 104-106 coupling S const ant

| a to sol der
el enent 154. TyBPtdSt"ll‘PV frge %’b?xarérco‘gﬁlg%erﬁegrf?ﬁ cﬁ‘bﬁ P’@gaso %doefon t he
integrated 1 o electeothdgnétienissidris duriugithd Operatiphef hlrfgms ﬁ@lﬁdﬂﬁéﬂ@&ﬁ peédPbr nance
of the inter conggp{enﬂaqgmg%é)yfml fa@oqgéar coupling of signal s between the
i

constant potent ane and the 1nt |t 15 ure 2Ais a
top view of sone enbgh? sAsprdsinisreonnect HOds E‘%?FFI%’& fag 388 ﬁtﬁmﬂaglyt he

t eachi ngs of thedemﬁﬁﬂme ifirsv intdréamnect ABO, hawetwe, the&enondnntlércgume@tmw 198 t he

i nter connect 20Q, It%d BWsuBQa&tﬂﬁy %Qtfc% tt?eor eIJ&ﬁnécm(ﬁf c9RR&Shd 200

i ncludes a pad rTE &s @tee 201. The
pad 2025 s di recmteryowetplﬁé@am pcludemersvias thandhe ﬁhm%@meﬁ ly coupl e
the pad 202 to th@nd h{t&@oﬂhbétsuﬁ%lﬁﬂﬁde fafveieviad then thb fiseinrasn@D40R06 ar e

fornmed, the pad 02 | u V. 04- 206
such that each df ‘?nP\l%O gwndggﬁ%%?el}ﬁe%\égﬁectmi {(1:1?1 ?E‘s aaﬂn§q4 ectrically
coupl ed to the mauplé_d)@aSTIt&e‘p&MMPieétCﬂb?Pﬂ@@ln%EOt%ﬂ 5 148- ARd etching a

conductive mat erj latm%Hﬁ%'(rﬁ)%sffé%P@/blcaW ébﬁhlﬁﬂémhegﬁﬂglé,vxeﬁlﬂ\@d’m theffiritungst en,
on a surface of t e 20

r, t a th| n
| ayer of0 conducthotati atlagy#)&?%‘dn fg{St Mg%lé’llag? ?gghgég&trﬂ%e 201 by
a process such WMMEseathrngbdtefds,tpmmntwlmlﬂnorlﬁ 5 electroplating. Figure

2B is a side view of I fitstndrér@idl SlardA31 Refherring to
Figure 2B, the pad Zgglggzﬂagﬁcﬁ 1§7)El@&HEall%ngﬁéﬁYi@1s pbott ﬁasurf o Jang

é):%tsur ace stﬂ ??{)

the bottom sur f #eond potepdaliplng L33 Jaongpmpo ’H@“ BEPPLOL 1ob 2Dl o1 (i ng
again to Figure ffuerddyeapoageapiblddfaupryin@@frensindespbsedo bgtep drmandtn er ni ng
and et C?%ng PT OCSna TR XS etopff]e@@f nti’%ﬁ) lahcs 139%nd 139, tIﬁQnth%r@mlB@dlﬁlbﬁtUﬁ\@-r Shape

The pad o 202 inc es a su uare core ‘g‘tﬁl &4 ang &Z
non- square pads CAEM!?Bl”FﬁéC%ra‘BQrCéPQ’?H?Te Y apqthenpmbod FaRACYM 224, and
each of the thregah fﬁequafc?cﬁ&lﬁﬁ cAfitey. 8[“he$)rdsematventlcmdp aatdintitetl o one of t he

four edges 221- 22 gﬁ,%f@’?@{ 0{00 {Ehg?pstt t?ﬁtlallgﬁgélﬂrwtl%fs& ﬁgt)ﬁﬁﬁé? pRe- Sﬂuare

pads 216-218 is n rian % ap%
pad 202 provi desl3. Sihoss silled inethe e svilt appeeciate that for many substrates, a plurali tyof

30 capacitors is used to decouple potential planes.

The substrate 135 provides a foundation for mounting and interconnecting
electronic components that make up an electronic system. Exemplary materials
suitable for use in the fabrication of the substrate 135 include ceramics, epoxies,

) silicon, and other insulators and semiconductors. Typically, a circuit substrate,
35 such as the circuit substrate 125, includes a plurality of interconnects, such as
interconnects 100 and 129, and a plurality of constant potential planes, such as the
first potential plane 131 and the second potential plane 133.
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35 201 for coupling a signal to el ectronic conponents, such as integrated
circuits, resistors, capacitors, or inductors, nounted on or near the

substr at eydQ3n63bBe three vias 204-206 are cylindrical con(il@(fy[gq)§/4j6qf med in
t he substrate WO 02/ 06393:1 PCT/USOL/ 4. 1651 201. Vias are typically

formed by etching a hole in one or nore |ayers of a substrate and

depositing a conductily, rrﬁéerl al in the hole. The three vias 204-206 are
not linited to bei ng YT A 2sife view of anesnbodiment ofithointeraonness M0ssi on of a
signal in the su@mpiedttcearQﬂfbgra&dshcttlalﬂoeacédiﬂmgi&Ethb fbaéﬁhﬁgsfo@mel eatiion of the

i nt erconnect 200; r it
fabrication of tlﬁ‘ég\t/llaﬁ A%%Cfgé k) eePC sd%agfngppagkltsg @ﬁigetwﬁ?q tg?\gul ar, and
hexagonal . The paH girguih {30 qnpﬁl"@’éﬁ?“f@’t%@l Plnﬂ@tﬂéﬁné‘bc pash ingludbs ther ee vi as.

The preferred endobiii elementd4,tiheinierdonnied 1005 alid 28 staniGotd8s pﬁehE@?z Vjas, bUt
reduction in el e ai n

.vias to couple tqér{apﬁgﬂ@&%ht? u pe&ﬁiﬁﬁg ?EZ ra?:seeslﬂ;ﬁ;] EE%IRFCFQOEEFC\F,?OOPHQ the art
will appreciate tﬂW&E 18 $Pldgr element #wenftegrateﬂweumsa The igomnett s, and

i n': ﬁr tCﬁnntect s hu niatluddsnie mrm4t1loaaodplmgth\elcaﬁstasﬁﬁotbﬁlaz ﬂwﬁzlt@t@%ﬁﬁéﬂa{‘ﬁe

Wi e teachi e atlopns have shown that
two or nore vi ageq ie?ne?x];t (1)%29{)&) C%ﬂql n}heﬁop% %} IB‘EF?W&%%@OM}’C?W@W@F{ er connect
200 whe¥ conpar é‘dfCWitﬂﬁp tortke mﬂddIQZfqu!uelnfrqqtpmyfmrfammee Oﬂthafmtdrétﬁlﬁédtonneﬁ

conpri sing only WOerdkiides tx i ew of
one enbodi nent o%‘nﬂ%; lé{gs g%ﬁg%@gﬁggsggr%g%@ﬁﬁgﬂhg:éggté %t%nat{%l elfé? coupl ed

between a first 980%0nd a second i nt er connect 229 according to
t he teachi ngs of the Figusdhis 4 top eletvicdsomeltebddimaits offuh enteroniieet20800 i s

coupled to a fi fa‘ééor@iﬁk?@ﬂlb ?éacff?ﬁg%%?&%?é:grﬁ rW%gtldnn ﬁ%‘%ﬁ P t{eg;e 2$r§3g223§nd

t he second |nter ect 22 S cou
formed th the SL} é‘foém%%)d ‘EgﬂfPFCEB‘E‘ tSPlé?F‘atﬁlzﬁheT@@!!temﬂﬂ@ 0 inchades

conductive area amadﬁbzlam:lmmemd204+2m&lfarlﬁ¢dmitha‘s'®st2£e50161f’ld1e 5@2’02%5 a source
of substant | al | gl ARd ROME L asIALDH, 106 QRTEAINA. S de#dgg? ect roni ¢

system fornmed on sg St r at sol der e Ccal l y
coupl es the capé’&‘?? ¥ias o246 alies gherthreg viap204-26eare fonmed; the2ed 202isdornted soi der

el enent 237 el e(substmhllyomﬂﬁltlﬁse HRe202008 G dhthat 2dch dfehd thiRe $&6 9041206 is
i nt er copnect %J&@yﬁh& §1Ecth§ai?r ﬁ%ﬁé}ﬁ@he 0? zgiof ormed as descri bed above

in the escrlpt uld be noted that it is
preferable, as shownT ﬁpﬂer%fomchb}tpaﬁﬁrgmg@mﬁtcbmgalcmchmtevetrimmahr ee vias

204- 206 subst antsiigl dswoﬁﬁ'ﬁ%ﬁﬁln&rﬂ%ohﬁdﬂv%r @r m%sterB)bn a@&;ﬁa{cb B8tk E@osfrgi ee vias

204- 206 subst an ce area on fhe substrate
225 is made av afz #’ rqg gt?r%nd nﬁgf%zlf“@c? &‘Bhl;%er WH@WF?*‘WHI igdermedon,
extra conductiv @%égrrfmwf thetsulpstreta 20 b by & pcess snahess cldmied] eefior deggition be
eni ssi gns duri ngles I2Re! TRV aGideGibint éftﬁ@i‘rl&!rc%ﬂnéc‘?zéd‘s%owﬁ‘ﬂm 1?18‘% are not
added to the powgr Slt“mtlontétﬁ rémt 2 %qc | NLer connBet 229 s
preferably substant 5‘7 {18 o |10¢ RR920é s arté’f’ S? 2 EQadeacottomo,  except
for the | engt hs swfface Bé2,and the borem eurfare 2K isiimeon2@Owill the tsyltraal2by, coupl ed to
the second pot emefoingdgaho 2idre 24, RS shhftdt theYad 2o RlaeRVdH Y hAlatterning
and etching process, but the pad 202 is not limited to a particular shape. The pad
30 202 includes a substantially square core pad 214 and three non-square pads 216-
218. The square core pad 214 has four edges 221-224, and each of the three non-
square pads 216-218 is located adjacent to one of the four edges 221-224. In one
embodiment, at least one of the three non-square pads 216-218 is a substantially
triangular pad, such as the pad 217. The pad 202 provides a site on the substrate
35 201 for coupling a signal to electronic components, such as integrated circuits,
resistors, capacitors, or inductors, mounted on or near the substrate 201.
The three vias 204-206 are cylindrical conductors formed in the substrate
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WO 02/0G393:1 PCT/ USQL/ =4: 1651 plane 231, so the one or nore vias 239 w ||
_betsllghtly I;gj%er or shorter than the one or nore vias 241 of the first

i nt er conngeto2ARfdsy However, the second interconnect 229 is iHieked to
bei ng substantially identical to the first interconnect ZSSS?US?Hglégcond
:cnt erconnect h229 hmatyfl ncl ude nore vias than the first interconnect 200 or
fewer vias that the irst interconnect 200. wever. the,sec

i nt er connect ZZQOF'SVHSIalfstW‘%ﬁt”é{dco" H%Vﬁffﬁg’gféla‘%smgﬁeb%rt%?{faﬂaé/FrIS?;PigdenticaI to
]E_he first intercobsertanddépositihg & bandoctiveanateriat in the bode. JBi® thegs yias QG2 t he
irst potenti al r i } i i

éelg(ﬁ' 35%1%&50]( Getﬁ}%'ebyﬂncﬁﬁ%‘ yQhhpesidt alldwAOtrdnsRgsion 6f a SifAIN)

typically separa [ Te qne_or nore vias.239 fromthe first
spotential plane in the substrgtePAb issyjanls @6]"“29ﬁ’eéP‘%rl?fﬁr"?“coglﬂf'%/mg]&cl?me&gbéqie first
potentia pl ane @Bér exomplas shams adtaplbtfentse &l thp Fabrieati?B 81 the viag Ae4-0bodi nent ,

the capacitor 2 i I i i i
-current in res péﬁg%&t%ugh’g}?ggsﬁgﬁ%guﬁaﬁ%@ﬁﬁérxrggc'gnaﬁ??%ngéf?éagig?ﬁég rttgi al

pl anes 231 and 288in qonneetier Weh tuFRB FoR Prefyred B%fmgflb N4 er ani c
??ggﬁ :a ';] g; : c:apa)r/n?%)OMdé'gmrmT buresthuctidniie eleatpantighetic id@iferthoel isoltainedyh

. C | ol ki L trakdd ;
singl e capaci torusglgﬁ?%ﬁ%%{eh%as? ??ég{pﬁggéléarﬂilbgﬁ&%Flgﬁ%,b??ﬁ@tr%{ O%iggil%gé%gda
potenti & plane the@t withanpeeciskq thatdourrvia IERECORPECts, fiVe-vig preonnsets B ot for many
2 Egsi Ir ?E es. @ El irl{eﬁ{ohﬁézétSQﬁc;l@cﬁiliJg'iﬁbﬁteml five viss eah beoforhemiin pterdanteewith te pl anes.

ubstrate inc e , ' |
deiien 5P e S I Bl SRR h R e Bt e CloRs bR, 2 2 ©

foundation for nt8 _ rconnectl ectroni c_conponents that make
up an el ectroni cimpyevedhs higly Seqyeagyyperfameanrapithe iptareonnest 28} wirneompage o
fabrication of tHgn ﬁiélﬁﬁh_rf?éqﬁen%?'?eﬂfd}ﬁﬂaﬁ&%f@@hﬁdi‘bcsmecte@:ﬁpﬂiim ondy diecdn, and
other insulators and sem conductors. Typically, a circuit substrate, such
as the éPrcuit StyRIeA IR &P3lo5 i ncl udes a plurality of interconnects, such
as interconnects 200 Rigwte 2C% a sidedview 2f enesimbedinientofgfcirewinsubaimte Fbt ent i al

pl anes, such as £ i I i
Ol ane 233, Fi gur.fgb@%EFé%ﬁpaE?&J@i? balplddl RBfeer 3 fird iiflerbdife @200 Bl Pscontt i al

e Vview,of d t. of .the.l
200 coupl ed to aiFAOBR g%%@fcﬁ’id}“éﬁ? fheﬁ@gﬁgﬁsg 6 é{%%?tdn‘?wgg?‘gg%mrg{ go(r)l][l e;: Le
present inventi ofterdinean0Mis cowpdal tb @ fiFit gutentia Glana2 ¥ fgrradd ip atsebstrate2dh.ned
between hhe SO | AiiHe BBl filofdotthdor 20505 B0AIEA 16 @ SRbATor B FlcaB3 orata_252.

The path i ncludesS t er_element 254, t X .2

const ant potenti H‘Ith?ﬁ@ﬁ‘éat?@f: E&Clép‘ﬁ?fﬁ'iaFéfmetﬁi ah@%g,gﬁ[é{}e tté‘ﬁ'%?% oa}n?aéeﬁe 252

passes through tfgmedinaheaibseant 23500d arovideba suyte aflsebstntiadbrcogstentent 254 to

the tntegrated clligmlah gl e diiedbh Gf HOBBGHid HEkHUtitnding el bstih3206
potéent i ane

coupling the congan X to the sol 3 | ement 254.
'2I'3é8| ;:al !{é thg ;g;:j%&?ﬂeéﬂméﬁtméﬁﬁc%ﬂbﬂCé’gplﬁs the gapgRitor EJ} f%ﬁ%g‘isht ed circuit
Lo e pa rcobect 20@ And the golderayenpeat 237 aleotricallp touples thervpacitond?dct 200
provi des faster g)otggl in o{ soingerl@&@ bet ween the constant potential plane
X .

252 WD 02/ 06395 SeCOnt HHiere
The first interconnect 200 is formed as described above in the description

of Figure 2A. However, it should be noted that it is preferable, as shown in Figure
2B and Figure 24, to locate the three vias 204-206 substantially beneath the pad
30 202. By locating the three vias 204-206 substantially beneath the pad 202, surface
area on the substrate 225 is made available for mounting electronic components.
In addition, extra conductive segments that can become sources of electromagnetic
emissions during the operation of circuits coupled to the pad 202 are not added to

‘ the power distribution system.
35 The second interconnect 229 is preferably substantially identical to the first
interconnect 200, except for the lengths of the vias. One or more vias 239 are
typically coupled to the second potential plane 233 rather than the first potential
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PCT/ USOL/ aa651 and the integrated circuit 250. Al though specific
enbodi nents have been described and illustrated herein, it will be

appr eci atwd obyepvppose skilled in the art, having the benefipprafsof/fgsPr esent
di scl osure, that any arrangenment which is intended to achieve the sane

purpose may be substituted for a specific enmbodi nent shown. This

[ [ [ ver.. an 0 r vari ati ons of the
o e, DEBRESRN sl B B8 Gl AR B bR " i o
only by the cl ai A Hrerre M@S %@L@f\ihﬁ fust igterdoanesd200. ToweviDIO2606393: 4 What s
clainmed is: 1. frerbolnedtQONReGE 1nﬁnéaxblb§ﬂn$gubs€anﬁagnldé}m*éal%t t two vias

led to the / he .i.nLerconnect o aim1l,
-\?\ﬁgfe?n at? I eas!to ngenCJDggétliﬁ(% e Sgcé’g% "{%% Opeet 2 ? SPHE‘G "?&%&‘P%ﬁ?‘? el y
beneat h fhe pad. firshintercoprect 204 e fowendastthas thecfirst ine@onneoe208i r@teveedrt one of

the at |east thao:&slntescoﬁwptEQsﬁlﬁxsfr&té‘d iaqiigd?é/z@ﬁ%%ﬁﬁdug?dsegg%m S?KI ng

: vin
The first end belyBidniiss S efiae B 5 5Eat 230 pess rove the Frscasmieian v as
and the second eﬂénfb@1ntjle@@mpetateadsulatmgmmg|(mdshcmnrj typielly bepatatesieginforbei ng
l ess than the seshelaﬁiewxﬂéxlavxaaéwfro&hﬁeﬁn@éﬁr&@aegﬁ e 181, claim 2, wherein the

ad has_at | east five.substant trail es and the at | east two
\F;I as corngrl se three \(;T sca%a}?ﬂoroirﬁgf %Mal&fcoelﬁlés thediset poienidal plae gWupited t o t he
substantial | y stgeapngipotantiglgdane238. monmembomenmem@;fatmfzztzhsad Hixi#, Wwherein

at |east one of fhg eﬁ)a)c\é d0Br & aﬁ@ﬁ*ﬁ@%“@“f lgé%ogsewgegﬁi: @H@t antially

d
tSH glugﬂt aet gg:r IeS %8ﬁ O%g‘@éﬁ%'ﬂﬁ langs 234 apd 233 In ayethenembodimenprei si ng: 2

5 a substrate; acapidit 2356 akeramixctapavitoh €n yeiuhbihet @nbddieent, ithsdapRddr £2UP! ed
to a figst potenthafghttdlicy ceramic capacitor. The present invention is not limited to a
single capacitor coupling the first potential plane 231 to the second potential plane
233. Those skilled in the art will appreciate that for many substrates, a plurality of
capacitors is used to decouple potential planes.

The circuit substrate 225 includes the substrate 235 which provides a

20 foundation for mounting and interconnecting electronic components that make up
an electronic system. Exemplary materials suitable for use in the fabrication of the
substrate 235 include ceramics, epoxies, silicon, and other insulators and
semiconductors. Typically, a circuit substrate, such as the circuit substrate 225,
includes a plurality of interconnects, such as interconnects 200 and 229, and a

25 plurality of constant potential planes, such as the first potential plane 231 and the
second potential plane 233.

Figure 2D is a side view of one embodiment of the interconnect 200
coupled to an integrated circuit 250 according to the teachings of the present
invention. As can be seen in Figure 2C, a signal path is formed between the

30 integrated circuit 250 and a constant potential plane 252. The path includes the
solder element 254, the interconnect 200, and a constant potential plane 252. A
signal at the constant potential plane 252 passes through the interconnect 200 and
through the solder element 254 to the integrated circuit 250. The interconnect
includes the vias 204-206 coupling the constant potential plane 252 to the solder

35 element 254. Typically, the solder element 254 couples a pad on the integrated
circuit 250 to the pad 202. The high frequency performance of the interconnect
200 provides faster coupling of signals between the constant potential plane 252

8



a second pad forned on the substrate, the second pad coupled to a second
potential plane by at |east three vias; and so a capaci tor coupl ing the
first padwpQafobfszgecond pad. 7. The circuit substrate of oPrscaberein
at |l east one of the at least three vias is forned substantl a y beneath the
second pad. 35 8. The circuit substrate of claim®6, wherein each of the at
| east three vias is formed substantially beneath the second pad. 10 WO
02/ 0G393: 1 PCT/ Usétheintpgratedgircyibdapt hod of claim 18, further conprising:
e: ectrical L\% coupl i nmlMugmipegﬂfabmd?dimemblhdvetb@ertdwcxﬂﬁd and®Justidie) Herdid)od gf
claim19, ere| } 9 e pa

. . hgé:gpéa'rel%%ltéd}ﬁgﬁf?&g fflﬂ%ie@ri'hé e[}{ g%r l?é&‘i? bgr{e%f S¢ c}B reseth{1

conpri ses: | nser egra I’CUI t and
«the pad. 12 .A". NllOSAEP thay 4y angagement wiich ia; lgendqd mchmvethms;mopurmw] P
11/ | wrngal W ca] maﬂdb@awkmaﬂe@ adreapeitid &ﬂdhﬁl@e]nﬁéﬂo%ah‘ﬁﬁ]a wadridlinalded al cal ca

caU] ca] cRa] ca] ggﬂ
U]:I AgCCC]EI L3}VIJ Flfk F’%léﬁs?o% Ho % &5 engingg]tlgg] i@‘iﬁ’feé’tﬂtéa] ca] ca] ca
] ca] cal] cay] ca] cla]e@éf} Hatdhip é}‘é[}?%talﬂd?&U}l‘d@dJP@la]bdé ccddima pechib eqHifadent

[TITIIV[\\ MaaRbbbhyccL3IMINXNI N. QVXYYY[ zupkf ~ ZU] cal] cal] ea] ca] ca] cal] cal ca
U] ca] ca] ca] ca] ca] caU] calU] ca] ] ca] ca] caU] ca] ca] ca] ca] ca] ca] caU] ca] ca] ca] caU]c
aljca)0~| ] >@10% & ()- &10% & ()-! " "4"10%&' ()-y! 4"10%& ()-y

& 4"10%00& ()-y 4"10% & ()-yP6/

wU3! " 33"10%=& ()-y& 4" 33"10%&' ()-y& < 33"10%&' ()-y& K 33"10%&' ()-y& B 33"1
0% ()-y& 33"109%& ()-y&




STUW }rg\=! " L10%V& ()- 10: 10: 10:# 910% & ()-3

F7-10% & ()-!B 33"109%& ()-y& B 33"109%& ()-y& W Z}[9g\=!! dOF" 109K ()-!3" F"
10% . ; . & Wb 02R6d0340% (& ()-! F"109& ()-Y 109%WP& ()- "° 10%@&)11%,!@ Ego\ =! !

) g109%VE () -f1 9% 10%& ()-!9% 109DM& ()-!0 #S10%&' () - @ #S10%VK (gp/

 10%v&' ()- ' RMWXMB7! 10M 10M

10M7310%VE! ()-!0f,3"1‘§%¢|v&' )-1)0f, 3"109% N (& ()-!f,3"10%& ()-!"

) g10%AA& () - f cdepV77! &%W’%&"—ei&w& ()-1&810%&' ()-1"&10%&' ()-1""10%& ()- 1
0%&' () -

TUF7! &1&&10%& { ) - 1&109 @%%%%) -1&109%&' () - 1&UWI] C7! &109%&. () - 1&&&810%
& ()-1)&10%& () - 18&& 096 { M5TRT08 - 1RSTX"?7! &109%&' () - 1&10%& () - 18&&10%&
() - 1&109& () - 18&109& 3PP /W AF7! &&109& () - 1&109& () - 1&&109& () - 1&10%& ()
- 1&wxu] GF! &109& () - 1&&RAQYRO §ias dufled¥@Rihe pad 8&&10%&' () - 1) &10%&' () - 1deh

XA271 810%& () - 18&109%& () - 1&810%& () - 18&109%&' () - 1&810%& () -1

A]AIAFT! &&109& ( 21 1810%& () - 1&810%&: () - 1&1Q%&' () - 1&DEFu] C7! &109%&' () - 18&810%
& ()-1) &10%& () - &&&m@teyowgm%q )Lvy_lprcm at least one of the at least two vias 15

X271 &10%&' () - 1&bARE! dupstdndidll) Yichth tHeSbd%® () - 1&810%& () -1

10 3. The interconnect of claim 2, wherein at least one of the at least two vias is
coupled to the pad by a conductive segment having a first end having a first width
and a second end having a second width, the first end being connected to the at
least one of the at least two vias and the second end being connected to the pad,
and the first width being less than the second width.

15
4, The interconnect of claim 2, wherein the pad has at least five substantially
straight edges and the at least two vias comprise three vias and only two of the
three vias are coupled to the substantially straight edges.

20 5. The interconnect of claim 4, wherein at least one of the only two of the
three vias coupled to the substantially straight edges is coupled to one of the
substantially straight edges through a tapered conductive segment.

6. A circuit substrate comprising:

25 a substrate;

a first pad formed on the substrate, the first pad coupled to a first potential
plane;

a second pad formed on the substrate, the second pad coupled to a second
potential plane by at least three vias; and

30 a capacitor coupling the first pad to the second pad.

7. The circuit substrate of claim 6, wherein at least one of the at least three
vias is formed substantially beneath the second pad.

35 8. The circuit substrate of claim 6, wherein each of the at least three vias is

formed substantially beneath the second pad.
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NOR} MF7! &&109&' () - 1&10%&' () - 1&&109&' () - 1&10%&' () - 1&u] C7! &109%&' () - 1&&&10%&" (
)-1) &10%&' () - 1&&&109%&' () - 1) &109%&' () - TUVWK"?7! &109%&' () - 1&10%&' () - 1&&10%&' () -
18109 () wosshesss () - 1 PCT/US01/44651
! Cd}"F7! &&109&' () - 1&10%&' () - 1&&109%&' () - 1&10%&' () - 1&deu] C7! &109%&' () - 1&&&10%&
"()-1)&109& () -1&&&10%&' ()-1) &10%& ()-1B C E
x’\’?7| &10%&' ()-1&10%&' () - 1&&109%& ) 1&10%&' ()-1&&10%&' ()-1 IfE!
“10% " & () - 1(&% " &-'lfhyp{[ i%1¢f elgim 8, wheérein the capacitor compnses high
9&9" 109X&&' () - &lﬂ)&f&er(c)mi&cit&'.' #IUR| [ fE ~Tys"10%"& ()-" "ys"10% & ()-
. ys"10% " & () X ‘ys"lO% "& () 0 Hys"10% & ()- 3
10%)'&'() @/ ' q( 0 - *x+o, {gg 10" n3 11"10%"& ()-" n1"10%"& () -
<1109 & () - X ][0) I |Th§(9%:u1 u@tta@p qﬁqlanq@w{@rp)l_the capacitor comprises a ceramic
Tys" 10984 & () - p,d@pdcitor., - "/ DAEL0_" n df"10%& ()-$ OF 10%@ & ()-Y F
10% & ()-Y "le%_"&' ()- 510%_"&' ()-10_"10 ""//022385|[ AE10_"
SfT10A & ()-8 10 & ()-% f"10%"& ()-$ f"10% & ()-$ x0f"10% & ()-$ n
U109 & () - $85nﬁ@677°7@ﬂ“@t§9hﬁ11@t°°9m%191&() 10L"10L"10L" F 510%." & () -
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square core pad having four edges and three non-square pads, wherein each of the

15 three non-square pads is located adjacent to one of the four edges and is contiguous
with one of the four edges.

13. The circuit substrate of claim 12, wherein at least one of the three non-
square pads comprises a substantially triangular pad.

20
14.  The circuit substrate of claim 13, wherein the substantially triangular pad is
coupled to one of the at least three vias.
15.  The circuit substrate of claim 12, wherein each of the three non-square pads
25 is coupled to one of the at least three vias.
16. A method of forming an interconnect, the method comprising:
forming at least two vias in a substrate; and
coupling each of the at least two vias to a pad.
30
17.  The method of claim 16, wherein coupling a pad to each of the at least two
vias comprises:
directly coupling the pad to at least one of the at least two vias.
35 18.  The method of claim 17, further comprising:

forming a tapered conductive segment on the substrate to couple at least
one of the at least two vias to the pad.
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