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SPLIT THI N FI LM CAPACI TOR FOR MULTI PLE VOLTAGES

Techni cal Field [0001] Various enbodi nents descri bed
wohmn&932438el at e t o capaci tor design general |y, ROTAIS20057035089

thin filmcapacitors used in conjunction wth

el ectroni c devices such as integrated circuits.

AT THIEIEATEAPAGRECH SOR MERTLIERE VLo AG s

not al ways be properly supplied by the power supply,
resulting in |local voltage |evel shifts and possible

erroneous si gnal propadichnigal Field s known to use
pacitqrs.in |ocal r t hi.n lications .in
[00GHTECY r i Lriosh amBpdimeis escrihbgPetedn rlgih i pacitas depign generally,
incladiag khi Yith@ap&itors ude@ ire€oni@itién AaHicfRfrofiR el REESCh As
. increase as the devices get smaller, particularly in
integrated pirgHdH circuit devices such as nicroprocessors and
menori es, the need for closely coupled capacitors
increases. In addition, as electronic devices get
smal | er operating vBhilawesndbedrmatie reduced in
rtain_portions of the ﬁevice to . keep the electric

[003Tc1 s BT §IEEtRaPIG daviis hetRdpealiAed Bomspias csent aparempnts
S5 558 50 Rl SPAEL A o)LL S

levet shifts ard poseibleadyidnicbys pigmal propsgasfont fieis davwa ¢o i1 dapacitors in
erate wt.h twy. power. s lies having. djfferent
local BO & 5ol gplisgaems in SlsprisyLangilectioic deivices.nHpwersgi as the

clocR@y¢lk edte & eldétrdnid 88/i@s @Bntiriues W tclechsctas thd 8ovibReb'sifaller,
m ni num si zed transistors in order to obtain the

particylagly 4n indegralied ciscwipdeviges suehl asgpicenpsocesseds and/memosies, the need

' I t. r I ile the input
for 0 Byl QP FABRS BB Y kT A0 Bl
operafingrogitagsendedrtg de rafudedrir R rtpigRitids of Ha videQb kedp Wk electric
cﬁ%?d a hi.gher voltage pomer'suggly and can withstand
fieldsibglont 2 ¢idfiqed lrel whest devipareliphilitcdagreaseso dine methad pEmeingaining
[ ' . ' iLj . i on..: -

ekl 4 Aot UL R Bt B0R! e
portiins ofiths deyice iscto @pemte with sto poweradppliss hawing différenitonitage

| psel y_coupl ed capacitqrs .associated with the sane
supiy (3G PO (6 QiR 108 AQFUGR of b maes difeui (e, 1C) may
use @ARAGH D5l thinkBiof ffREGNS oMQlrt R ?as?éé%ﬁibh@%&hftioﬂglyspeeds,

become a space issue in an electronic device, for

and sy tpisaequirsi adlowavoltags peredraypply awbile the snput e dutpui G.&s I/0)

oSS BB L By B L B B B s
highbewdlfage powersepplyang cB WethstatPRigh&Svoltagd ROERRin the small logic

noi se. Bri ef Description of the Draw ngs
transistors can tolerate without reliability degradation. As a result of the two power

(D

supply voltage situation just discussed, there may exist a need for two different closely
coupled capacitors associated with the same integrated circuit chip. Using of two different
capacitors with different voltage supply levels may become a space issue in an electronic
device, for example inside an IC package, and thus a need exists for a single capacitor
having multiple voltage level capabilities. There may also be a need for a capacitor having

two separate power supplies to isolate noise.
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[0003] FIG 1 is a diagramof a side view of an
exenpl ary enbodi nent of the invention; [0004] FIG 2
WO 3008/085438)r am of a top view and a side vi ew of PEnUs1v05/035089
exenpl ary enbodi nent of the invention; [0005] FIG 3
enbodi nents of J .on; N FIG 4 is a side
vi ew of an asserdH¥ 19 HIERES of the
[oooBpVeENt | eG. PRA cfthg,Q%]ofE'sﬁe v5ew 8f &n atdacﬁiargleaﬂfoamlaﬁ ofithe
system usi ng an enbodi nent of the invention. Detail ed
invemesr | ption [0008] In the follow ng detailed

[ooogfscr | PR 1@ is aecflsgn%ﬂ%? altSh g@@e&nhg sﬁ&evd@&%@ ghmﬂ% Amplary

gur es ereo

emb6digment oftjie wagntddn;i | | ustratl on of the princi pI es of t he
i_nventign, specific enbodinents vva S i e

[0005hy ent i BHO il e VicBeanshaids Wew, oty pHher ﬁ’éenaﬁlsw w@godlrp?%of

the ilV YRRl S describe substantially simlar conponents
roughout the various views of the enbodi nents. These

[0006hbodi NEHG A Brasidbedew ioff el assamblyf dsing antmbtetiment af dhe invention;
enabl e those skilled in the art to practice the

and i hyention. O her enbodinents of the principles of this

[0009) SC| OSE(E, RY BISckUEREamITA syaemAdmpSin' datodirént df ¢he
material changes may be made to the errbodl nment s

invegfigns| osed herein wthout departing fromthe scope and
principles of the present invention. [0009] The terns
“hi gh" and "I ow' as used herein for dielectric
constants(i.e., highDetdilkd D&ériplioare rel ative terns
referring to materi al s having.di el ectric constants

[0008hat ar & theifallowiag detadedifesaription, &sfercneq is mageds fhe s
accoftfily iR (Rbtch S o RrEkedt, b Bl\fich b By B Ba BF
illustritégh asfetﬁeprmmpleonﬁae atviention, apersfic embadiments off palyy in which the
vltgge val ues, (ﬁ E]Péerm" ound" refers.to th
invep U9 aK best DB PEstiEecs p dhe SrayHEs e imearals fFgspbe Sustangally
smﬂ’éﬂr kbmPSriehtABRRI ?ﬂbﬁighél\%ifbuy@fek\@l&tﬁ@&ﬁw&néﬁst PRese
el ectrlcal systemin which these enbodi nents nay be
embpdlawntsw@l dessub¢d iasuffieeent detail ¢o @@bl@t&ndsesskzlbdofl thehart to practice
its f

the i s Gafpotirachuy BHEC b oflifie e L b Regand

variGisBtru6tiral bhEakeia PERNEEY Bap B falld 6ethé emBbdhents disclosed herein
without departing from the scope and principles of the present invention.

[0009] The terms “high” and “low” as used herein for dielectric constants(i.e., high
k and low k) are relative terms referring to materials having dielectric constants that are
relative to standard dielectric materials such as silicon dioxide and silicon nitride. When
the terms “high” and “low” are used herein for voltages, they refer to comparative values
in power supply voltage values, and the term “ground” refers to the reference voltage
supply. The value of “high” voltages will vary depending upon various factors in the
electrical system in which these embodiments may be practiced, such as the technology
and size of the integrated circuits found in the electrical system, and other such
differences. For example, as ICs become smaller, they become more sensitive to high
voltage degradation of gate oxide in MOSFETS and junction punchthrough in bipolar

junction transistors, and the operating voltages are often reduced to increase device
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vol t age degradati on of gate oxide in MOSFETs and

junction punchthrough in bipolar junction transistors,
wa@emehbm3oper ati ng voltages are often reduced POI/US2005/035089

i ncrease devicelifetinmes. [000 10] Referring now to

FIG 1, a side view of the internal construction of a

thin f| | m capacitor is shown having a substrate 100,

lftll“@fﬁl cally made of either a standard or a | ow val ue

[00030]8: ect Rbﬁ:n:‘iﬁ’é féw & FIG.1.& 51dd ﬁ\ewl@)f,thdmwnﬁbg cansieetiowlof a thin
lelectric la

g 102 on top surface, g |caII¥ Ha

film gppagitpiig showm hayingp svl@ﬁa@d@eetymcg%maé? gEeithep pistandarg or a

low PHIP8fe1RricShRHAl () 10 B hAifl ML P URIGIA BYe! 10D%R 4 top
raversing strat rious |rect|os suc

surfaRt ) tgpghlly tadeofdhlow b matemal mmﬂmeemgnal tosd tatk inarfuader of

electglgglte\frﬁ%l %@%@gg{g{sxgeqaL 1%3%@%&2{1%3{“ 4 tglg:tfgfme {/?e{?(tgﬁsﬁlgkgtlo%gssuch

as snsall’élft A8 RIS sl YTbStTh 8Grface ARRrATREAARHOX hﬁéé’@nnectmg
electri cal contacts to other electrical devices and

' dlffepemt pt)msbns, of theidevioe atilizing thedop sm@gg)mtemal smf@pes and the bottom

.ive re_ar CIr os

surfice ARG ErERR SrotBrb e R o § it Jp Gy prined

clrcﬁp@d&dsqx 8, PeBsp! & MiGiludrative BmbbdifeathRed ro Ehdwn & cross
TFC) and connect i ng the top plate to the backside_of

sectipp @ nypibst efalectricad lingrandeviag WALpping jadom platarfagam im

cr LTI ol R WL LIS .

Ther¢ QZe glsdlstamnemimbdref bletirioad llﬂeahﬂd tias tmemammanda boftom plate

t he substrate 100.. The t,. |tor plates 10
of the JF Chusieddp sheseeendjelgctrir & wd wnee%%'éotmm gpate to the
backlgfdg ke ﬂbﬁl’ﬁ@i?}d C’Lﬁ'@t%rda cn%PB}atetsq ol %ﬁﬁnl% Qx‘e%@ﬁéf@tleﬂ By a
capaci tor rial “may be used

hlghlchglenmd Pdue Are |H1gluksl dlal'ectme nexeiab168,d6 fornghhighvatuercapdagtor.

o L AL BB BB R 5

mate‘i‘iai%' 1ﬁ@lh&éscb£rﬁﬂﬁ 5trdrfind fitafath, AREIUEARhNAE, R Fr6ntivi FRMAKSwhich
ot her ghkdlelectrlc rraterlals are wel | known to

may i @g@fublrf thekdiplectrin layiee 100 ts actape ¢ns/canamigs Miymierous fpgher high k
dlele%g}a ?tgpglgf retwh flérgog\agﬁ;%;tﬂﬁsgte é %Elllr ﬁ a(r? Ql}cp%atl Bg used in the

pracBEd i tﬁﬁtemmnﬁ&x@ @slrefhirddey thlelnhmrﬁm an&premml used; hothe
in FIG| my clearly be extended to include vertical
partigplacanplieafiany conductive |ines such as 110 to connect

[OOOE?Lt | ong h?flg.\gﬁgmteo&a& [ A6&n iR FREY q%;gxtgﬁirg% exten ed to

ctri Vi ces us ng contact pa
inchide pzertrcabeitcttnmllgmohdm@src linegisich as o bt m:ctonpectmorxrmls «)f tltehep

TFC one tion to.other |ocations on.th

surfagg i bR ER oTasd Septsica kit ifgF BSing,FAniggt PRRRR D isdep pppottom
surfa%t«:§ Ghd eI mbAtRriGR U ARSTEO th SRMoLRioh %6 BEeE REati R IMNRE

o formone |arge capacitor by the use of horizontal
subsgra@dt()f)q Fat example, all of the top capacitor electrode plate sections 104 may be
connected together to form one large capacitor by the use of horizontal electrical
conductors on either the bottom side, the top side, or buried inside the substrate 100, by
methods well known to those in the art. The joined top plate electrode lines may then be
connected to the vertical conductors 110, and thus to an external power supply via contact
pads on the top surface or on the bottom surface. Alternately, the joined top plate

electrode lines may connect to the external electrical device by connection pads located on
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conductors on either the bottomside, the top side, or
buried inside the substrate 100, by nethods well known

wa obhsss i n the art. The joined top plate el eRtT/Us®05/035089
lines may then be connected to the vertical conductors
110, and thus to an external power supply via contact

e R e b BB g p S DR REG g,

simifaP fiiB®h tﬁeobdrh:@ RUbA daghcit BRitdsi 108 Imayess cofindited together to form
connecti on pads | ocated onthe bottom surface of the

one karggapagiter p lw simdlar meansdo giose Hiscyased alaye, anshivapecdsto an
exefiRisd A i LD A S SRS AT e o
orbcﬁﬁﬂaglrfa@é plate by simlar neans to t hose di scussed

and _connect ed to n ext Ig@ eI ectrl cal devj

[OOOézﬂch " as Thnillueive sampleshppnyn P15 copecestoied gyinclude an
arrar H@ﬁ{ whdl€ tﬁeos?rugfur%%ﬁﬁ) Moahd ﬁé%urtﬁ&c&]ﬁg& subdfate may be, be also
strative exanple ovvn in FIGT my be extend

formled oh titkeb aitonrasur face enpovideltepasitbtschagingessentialdy Miowhecmea and
the top,surface of t bst at e e, al f.orme

capag e ] {5 FHEEARAUE 4§ BRI UPHLIEABERT CORT AL G 1 Which e

capaBR&GSRdy B dntached. Ch i§ AiSo &Y BBuriRFst SolINBA th@P&rficdIRIdcheab ame
amount™ of overall used area of the electrical device

conduotoyshl Ifrare het limiter:totthe shosyn sivglarqvaetesnd therperipheny o they

b d
capagif, BUGP R F il o8 SRR PleB b A onFEPRUE Aoy

formPf dred@tay ot cohﬁk&:t(frélﬂﬁfetiﬁw the basistaioy aﬁtﬂﬂﬁumhdel dfﬂtEe oWPSIing
of vertical connectors and contact pad y farm

and igRomingzE|eEnicR) ceTent. oﬂ?h% Eioths R imawR pRoimer PSR IO,
eachao'}(?hé trcl? %Qﬁrﬁ,ﬂ&eplgfces tlﬁ ltbg g?lﬁ}%tcfé@go 'gggé?%ﬂt %Ht ée:;ﬁ%we'r %ﬁ'é{)hes
by rriéhﬁ ofithe ambided tlettreal mnduapracsud:loas thé atrisalk@Anextipnb &1 0, while

e e e PR OB s Ao B Y SR s B o
may\b% Ichil &R %&aﬂme@ﬁdgenm&il&nvm the 16vAe chpRtor SIRRAA06 Aay be

I'at es connected to a reference supply
connteotef:b rccompdlatm&rerrmymb%mlppb@ in cgnjonetbnvtbe sepgeation of the top

copgiiiTutee T aapirel Bhotr Bhoes oot iR, Win sueh

an algSipeHRA it RpdséiBleI6 PRSvAdd dilel&dtriéd Qirb @ sGeAN 1T, withates
104 for a variety of reasons, such as qround bounce
Y

differess PawPlOWPPIY otagesHCRS BRY heyeatelin sppplyisg pdewiveltagelsvel to
o S5O SLES ehiel R fbeton SHELIC AR ptid e

voltdge lewtpfl ymbgosy ¢aohe Udot@g&pdtmaqiut {ice., drO) purdomaf the same IC.
nm ni mum sj zed transi st

f
[000}A) | e sIpBIG/i2nd top HEYIR gP th}g %‘%@%Jé{?ga e?él‘ Ftﬂﬁ\?ﬁﬁ’lgﬁhe top
capaEﬁ(ﬁilﬁat%ﬁnff%éiggl itfb?i%l/ngc)ri%() séﬁar@ce sedtiofd 1s%ﬂ5$vh9ﬁ‘ tlﬁftollg B6rtion

top view of

of thedigams. t br thisi illestratiVe-€yanhgle,i thgleﬂ’ﬁedethi of the capac1tor is selected to

provide an operating voltage level to a memory cache portion of a closely coupled
electrical device, such as an IC directly mounted to the top surface of the TFC. The right
side 204 of the illustrative TFC is selected to provide a different operating voltage level to
a voltage sensitive logic core of the IC. Alternately, the two sides 202 and 204 may
individually supply internal IC signals that need to be electrically isolated from one

another due to simultaneous switching issues or other design reasons.
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capacitor plate divided illustratively into two
separate sections is shown in the top portion of the
wo 2@ans438 n this illustrative exanple, the | ef PCHUS®05/035089
202 of the capacitor is selected to provide an
operating voltage level to a nenory cache portion of a

| psel y.'Cc | ed eleciric devi an.lC
00off o et T I e pE et s R ThpFEh of EFC 2nbe Fppon gipund the
uppericaptcitsi ﬂﬁte?s r@¥iorf 18 8hdwh, U thidtiil¥rafivemBodifleRE tattop O

provide a different operating voltage level to a

capagitdnpiefe isshowintds\beingslividedimaonly twpscctions, and dierlgwver gapacitor

o 00 e, e

deschﬁéﬂ Réreia ak¢ S16arD Rotad dintirkd, shuead discssed|abavewith reference to the
wi tching issues or other design reasons.[00014] In

FIG  {Uustigies e)@t@&ﬁd@%ﬁf@%@\&?féﬁ?%@f Pl#e isrivifed. 7] em@cﬂor is
oS AITERLA0 RTUIREE SRR 1 AT SRR TP i

ustrati )
matetap 206, showp habeing sorginnons iaghis dalﬂusgatii?wéﬂmplé fursimpiicj'ty The
two, sections, he.l.ower, capacitor..pl ate
choiy gt ieiaeirib ri T 200 HaY dee uPO8 feapinf pitieafiohin, igh the
embgﬁiﬁqeﬁmgqg bERES Fépedhpledn i B e ?@raﬁir@é‘éJﬁYed]@rarﬁfé art the

'imted, as was discussed above with reference to the
highF4 cﬁelemruclmansnal may\m o@nmﬁb ¢ batiemetroieurn tileaatecan ot signilar

B BT SRR s LR

simplicg, tut ehetdnftddirhént 'ﬁiﬁ(ﬁrsb aiml%QGan(ﬁth@ngha@dlbl%bﬂﬂ@ layer may be
continuous in this illustrative exanple fo

broken wp inte jas fnany Fepagdie FeeHons asgney e meptuspi mhs spesifc giplication

n the specific application in which the
Whlcgln‘ggg#ﬁgér%? is to be used. For exanple, in the | ow

[000t 8P er alnFES.8 carf illosithtive embbdingnt istshewhj lglvirlg aioplvéet wiith a
mat eri al nmay be ghosen to be bariu { qtlun1tltanate
regiyy 3Q% felsicted tPri’F"é’r‘ Gaploater gpwer spRRIVHOYRES lelr dp adpinfraum giged

anélscto?{bq‘ tgf;csr gﬁ)'nqgﬁg Ig n%ﬂ cﬁe‘ngﬁ’%:og ‘éﬂgct?teg & lﬁr‘i)\rfnfdt@g hlgher ora

lowdrher d‘ndlffhrelnt m\eéresupplyozoltagedevqmg/a beniory kanhe mglolm pf)thagame IC.
man ar te.s ons to the
The 3y TR 4 P S Es PapREReTYs SRack HetapdfghByefrio be
arrallfée@tg provide twloUiferdhi IReLiblIRgE ?Bﬂbr duppBh@Mes t6 aiffeiént fegions
op viewwith a region 302 selected to provide a_| ower

of tlp@m regiopf jhel6) bsa@eanSéxf @ltemating stiipgsaf) mrscap@@utor plate
COI‘IC%JG n§| ?t gc%mg?et the sg (56e lgzlvhl{%sgéorﬁlgct&o% to%rlﬂffére{l?&t&ﬂal power

0 pr SEAls

sup;ﬂy 4§ eorBHre dRWRE st&p@spﬁt% Vﬂietcﬁﬁéreh@(ﬁ&ertsﬁp;ﬂleﬁmrMVe thelseme
qlon of the sanme_ I C. The region 302 in this
voltagellgeal ppd b eePaFARSLH 9B ome AROGEh cyse oh gigaal dspletian ipwyss, or the

dlffe\félﬁ ob/8r Q.g; fitd 1‘39% gﬁ) ff@ﬁéh%l%?? Lk fif fé% (t)nsle QYMidjvidual
age p su va ues to erent glons of
regiothizanste apegmomlcdﬁffctrhmcels @cdwding tnthe specafie mqnaemntgs of the
appllsctam) e’fheogarﬁeogépgrgp oarg E) powég suppqles may also occur in the region 304
selected for use by the cache portion of the IC. For example, the higher voltage supply
level region 304 may utilize two different power supply voltage levels for a cache memory
section and for an I/O section. The I/O section of the IC in the case of what is known as a
BiCMOS process, or other I/O type devices, may use bipolar junction transistors as the

output device, and thus may require a different power supply level than the cache MOS
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conductors, for exanple the stripes 306 having a
connection to a different external power supply as
w@owpasEss t o the stripes 308. The different poR&T/US2005/035089
supplies may have the sanme voltage |evel and be
separated from one anot her because of signal isolation
transeey €S, or the different power supplies may provide
an%ﬂ??erent vol tage levels in response to individual
[000160i ON Ak 8&6wi ifi QY sidPEEwtof evaill lusttdtive eRbo&isnent, ahe d’Jpﬁ@tddo

the specific requirenents of the application. The s
condg@paﬁtapﬁwmdég&@f the tpp) pmagltwaglataﬁ@% Sen# high kydiglectric layer
310,580 PP s FEURRLAL 7 TR ESRAENS. TAE ol s o
so limhéted ayshdG4 abvaye. uThe lmrtcmmduzbtdrffemng thedoeer sap[aplltqt plate 312 is

vol tage. | evel s for a cache. nenor ectLo
showry 3 (B CHYSBHIV S HRDAdBE T 36 DFIB SHRrd AR i i coRtustgstripes,
each'¥i@hsdoiatcdWith @éorﬁugﬂo@{%e Bf fie&DPer éﬁba&fo??faté 36, 'bﬁpﬁsohd
evi ces, may use bipolar junction transistors as the
loweo uamuttommame @tiachaddo & mfsreanl@gm buppla(ed- fgreu@ﬁtmmeeth

vel than t rransi st or.
prefiEBndthod Manas By AP P | THe 00 Phe gt RS qiehe (o 312
are foifedSAPASbkR4te G PNAMGEEIPMaS talsb Pase ﬁl@&lg’hﬂﬂ)lfﬁ&ﬁldﬁétofsh ttdrapt
capacitor plate 302, sit on a high k dielectric |ayer

levemlzogqabmda@tmeawéoram@mf Fana@mr SFrayr@re suchrthat jpg dgsqriped,
I ta1yS
R e
withphedscidpton f BGAwmdn this illustrative enbodi msnt as
bei ng separated into indiyvidual _ conductor strip

[000&8kc h " on ¥/ itsswisk AR pBNEFMER! H icRasstle l9Prets ?o%a‘i]}]e regin of an IC
w1thlélphg fer 9@;%}9% gffge@é\%ﬁ Eapalifor FOU! wﬁllég o'vﬁiullgjﬁ’\\@d dl%%?lot\&%‘?

to a reference voltage supply (e.g.
voltaye cupply lavels tb pottimas pf &f mtareal coretlogid regiomusing sgptions 36 and

| ication wer capacit t 12
308 PBe IS B P DL R AR Ten oy SRa g HHeRpBot
capaEi'?danb' Slippliel fo R MaGER portidiR o iitAbwee¥Rtion 902 AR baleasily
conductors, and/or another capacitor structure, such

adJustnato theseeddof e stpe@ﬁc pplication by mees ofotarying diedelagye sipes of
te 31 oS reviously in conjunction
the SR 5@%8“8%%@? o lreShaRs 08, 1 913! g 00017]J Wt h
[00038ch anA@falltéﬁﬂﬁV@methbH of soastBndihe tétal smeunit 66c@aemhe
ion of an ICwith a hl%her supply vol tage H@ﬁg
prove.d&gé@ thegtiffergnt paphensof sitherthe lagver 362 ar hltgb?re’ﬂ)f‘ & supply
regl%g'otfﬂ&%csg RRdwn Ltetxstéu&ﬁ oppf%ga &de@legg V\}Hféf'ee{]ﬂﬂlusti:ﬂirv@

IC region using sections I"ower
emb@dlmnt lsaving twovdifferegehigh palidlearic taygis3i 0202 3 1 TisshownalThe total

amobtg %E%Wgt@?c%%&lﬁg{;\é% ég@@lr%ﬁ [d)%%l%nt h€ hsz fé%?ﬁtv be controlled
by vagirthe feidiiveldias R BSRIueior ke BT hrd 31)8%mef&é‘tﬁu@ QitAMthis
ans of varying the relative sizes of

illustrative arrangement the thickness of the two high k dielectric layers may also be

varied, as shown in the figure wherein layer 311 is shown as thinner than the other high k
dielectric layer 310, or the material used as the high k dielectric may be different for the
two layers, or a combination of the two methods may be used as appropriate for the
specific application for which the embodiment is practiced.

[00019] The stacked capacitor arrangement of the illustrative embodiment shown in

FIG.3, the substrate 314, in addition to the features already discussed, may have the
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the stripes 306 versus the size of the stripes 308.
[000 18] An alternative nethod of controlling the
wao otoab3@spount of capacitance provided to the dpdTf/esmni/3s5089

portions of either the |lower 302 or higher 304 voltage
supply regions of the 1Cis shown at the bottom of
FlLG 3 ] ide v [

vertipd gyt e G piaRh A FiTn Sahdicti bR By RS EF Bhd bottom

formadd tapaRitshamiturdd s dismhsded pravigislyolitle g3pedt taREE s praad 2dad with
to the different portions of the |C may still be

respech iR theIsidepyiide siing sippaditaentairgady Asaseds of conduct or
OOO?M | pes3PR5 AN ifi&r8%e pl%i)ﬁ&lﬁ'leﬂ b‘l}(tht‘f“ﬂ’ﬁ Plﬁkiwnh a duijecté)(1

ustratlve ‘ar rangenent ness o
moukted I€liesitownc Tt&y’Hr(scamyltcarI@@ ibshovar inad embodshoihaving an

o S LR S P D i

fonﬂea%siﬁ)@ﬁoﬁm Bh @R blitsth 8108 Ghrined dAPXcifoe408.f TR @a@tamt&g nfa %130

ayers, or a conbination of the two nethods ma
be embextiled 4n ﬁppnbmarteatﬁleftgp andhbotsyme capfacitors ppyi hestonoertédi varlous

verl b SRR TS 1 s bR B S IR

portidRO¥Nthe fhonhfedIC 410 CorstHBF bR be cdifecteld o 84l dthéiNo ehtily
features already discussed, may have thevertical

double:thegipunboicavedizhie sanseance s anjcempimatien AtERMNEstiong A needed
I d capacitor
for A e B ap B0y L B B e P T espect to
OOOElp S 1The1Hot?orﬁSﬁkfauetolﬁ theéEE@capat:mortm Ik d aumpesofimnnection
h ngl ment al rea | scusseg ELOOOZO In ElG 4,
padsgHowvp It‘bg’lh rextranal ﬁﬁ%ta‘l’ SFONNGEteeEO Gxagple, (i iusfrative
emb ibfeGf dn6wiBH @Y&dan'agedf ?m% QW Tor cbARecliol 16 @RA61LEIPR014 BAnted

own I n an enb aV|n an organlc subsStrate
c1rcud,(lz¢hardm1\hemame dvanections mlgluymimtt gl wingdeasts fensurface mount

b d, '. f d it 6, )
applgg ool Hid et ok eprieior s Sprsep £al ers Stkeflic.
FGSRkissviPR thehgaided in the substrate. The top and bottom

capacitors may be connected in various ways, for

[0008%knp| e Thetop wafycmf the THCIoppaciior 402 ﬁlmoﬂv&sw@vaﬁmbﬁ@ment
has a}éﬁhgeas grg‘%/y %O%&EI%H ﬁ)a(gs e[rfanggcf }?olfect:f,f]oeea éﬂ)rlﬁe?q ﬁ’% aé%g 1C 912

connec esse

usingl @cblbére)allfaerag 04N tt\ltefnaavacdrﬂxbbte)mamsdd mighe inchudedliy chip
conbi nation of connections as needed f or ({he speci fi.c

mougting olcngnaprckegedisiliogn discusmecplpted spidey ol @GIBES’ 97 sufface
a nunber
moulffig £0Rad RaRdIC dfel My EARSIMea hOR e & TP
[0002B)y be cWitlesuickdn affengementihiedC dﬂlehas b st clattrlve] connection to
nbodi ne an area rra ns 410 f

any E3HRABURBH QAT CrERHRRY(Sh 2 Bresendere B oftaeh soobisa fgm the
varloﬂgltrp%gtur@ffs 'g‘é glecnguwntﬁ@z | PRSTIC 402 niah GlsddRnékliAllybd ket @affovide a
means of attaching the IC 412 to an electrical device using the electrical connection pins
410. Such an arrangement may have a benefit of allowing the more complete testing of IC
412 prior to assembly in a complete electronic device, due to the proper placement of the
necessary capacitance for full speed IC testing.

[00024] Fig. S is a block diagram of an article of manufacture 502 according to
various embodiments, such as a communications network, a computer, a memory system,

a magnetic or optical disk, some other information storage device, and/or any type of
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applications, ball grid arrays, or socket connector

pins such as the full grid socket (i.e., FGS) shown in
wa bweMsagss e. [ 00022] The top surface of the THET/US2005/035089

capacitor 402 in this illustrative enbodi mrent has an

area array of connection pads arranged to receive and

crc3PS8E . ESIRRE TSI EA0 R kb Ytk o

machine a¢desgible fmealium sughes kagedoryi J06c soring assosiated igban#wmn (¢.g.,

compUEHERERE R8s NIk AR OB ATES Cama fredpupiuc divér 510
connlePRA%3in NWibiRaBaIEdrieN d8Vit& B8R AInid 8&ideDyWatiol @ fhedns, such as

short el ectrical connection to any desired nunber of
bus ofi dablgrsddt whishevheandcassdde resnléeinguppthjne psirfoagéngsswgh gettons as
fromthe various portions t he, TEC 402. -The .TFEC 4
calofit o BrPrgiAlBigBlen ¢ agb S of Hislsrusiyy Ofine
artickt 3026 forRgarthple thdprddessdis0ANmAY Betd insiahtaflédus @Brroi ifkgics that may
el ectrical connection pins 410. Such an arrangenent

benefih fropumse of thsapresent ergbodimenip hglpralie viatsy anddpegsrate ghe current
. ' fad ' 3 ' I
van&etﬁné%: %J%lg%? glogg‘);i%éép’)lgg B%facft& %ssagfmg%rdtfg 8x n@g‘[ tﬁ%?rotclgsesor 504

to the proper ace
maybe besafariallygmokadet ama eethmic packhgesgiesety lof toyesf a TBC such as that

i it SRR st s o

comPéheRt FAEBIMMEALER™D2 A8 WA K to ﬁg%?{(ﬂékgo‘? K4 MENDry

system a magnetic or optical disk, some other
[00025F or matis@nothenillasteative ekaraple sthd Agicleafl2 mgypbe a system such as a

of el ectroni c .devic r .syste The grticle 50
com SR a Brcen e ARt 26 Bectelb ol et sFown fo
clarif) VRSSbikY AbEEARUThS siimasicatidiiB Mefwork Afhy ifé10dd HFumber of
associated information (e.g., conputer program

couglq@mthgrﬂq Qimerg@gl,terg(p@,e@tpd by Bdus.cach s shomm agreable 512 in the
PR YR U Ry A9, EPRIBHE) R GH £ Pl

ClricCa ectronic

antelif2R bsothetdohm aF witeteso interabire cidi2capabilighinpife cfcerds setjunction
results in a machi ne_perform ng such actions as

withdhg wiredeatle S b2 Suneng bR verous shanenhioune 1 anivsiraive
comM@HcQ@sﬁﬁ%orﬁf thElt%emf)l %ﬂélﬁ%&n&é Qo thdtThgy oidésit froHh use of

exanp e processor , ave | nstantaneous
the ilustragimé embediesntshdthe BC desveibed aiavenThseeafonih@rcuit or circuits

. t . ebodi t . to h [ | i at I te th

in B gpgHinicpUpY BEPBHGELPAG PEaY GO0 e AotpPetcaHReP I TFC

mayAclade the 1368 ] MRlrbptBcRERHEBO£ antl AR HHARAIRR ArREA sUBY adBe
benefi ci al | é)packaged in a ceram c package directly on

input/ewput draver 59 shostn iaghe figure 0 sandsignglsadosvnsthevable 512. The

evi ly.in Bl G4  Th dj. | ,ed t

erno B8 5ié 4By be bl o A G A TP LRl 3RS g s
depeadingQpbh ehel¥peciais Spﬁsliciﬂén of MRMIYe Hsteanot her

illustrative exanple, the article 502 may be a system
[00026kh asAg another illustrative example, the article 502 may alternatively be a
computer system, having a number of elements including calculating elements 504 such as
a microprocessor, memory elements 506 storing program code 508, communication
elements and input/output driver elements 510, and may be connected to other computer
systems via a bus or cable 512, or by a wireless connection (not shown). One or more of

these elements may benefit from use of the described TFC, in particular the I/O driver 510,

and/or the calculating element 504, both of which may have instantaneous current issues
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conmuni cati on network el enent attached to ot her

network el enments (not shown for clarity) via a bus
w@2abbe3BsiL. The comuni cati ons network nay i nCPUOESM05/035089

nunber of coupled network el ements interconnected by a

bus, such as shown as cable 512 in the figure. The

thaf zg(ﬁlto\/\ﬁ{{] goue dﬁﬁﬁi z%atr;? I | (F ﬁee %rlhlg&ilrl‘}x%nprg% 91;>gnef %13% to any of the

indivéluiat t&BporiehtsIfeRNSS it dpeadingRpdn ih¢ usel Pheerdbedimenr mayalso
conjunction with the wired cabhle 512. Anong the
be useéiplivgthsmeredhamene, Poaminymbes et el dgsgribsdicgpacitors Used in each

n
descORTHONER b IRE SR et SR, BerbC o Effers adio
frequeeniby aipp‘m:mﬁmsoind differEhlaldeS coufled, abangnunidreusdthet axamples of

Ci rtcwt .Oor circuits in the communication network that
the use, 0f ¢3ACHIY- from t he described closely coupl ed TFC may
[00027C! UdeTﬁ@ﬁ‘ccb%ﬁhylﬂg GEGRE Rae fotR SparPore16howBy way of

external line drivers such as the |nput/output drlver
111us5a10ms e wmot joff lmnetlbm,gpccaﬁc ombedithenisgn athichatbevaulyjees nandtist ef the

sl PSP ORI S PRD URSUR e g Bfegdh ab fent deta

to endBRAIhdsBRkSIRE &1t fhleGrtap Priceiad i ReaRhing$ Gisblosddteersins O2Rer
[00026] As another illustrative exanple, the article

embghimenigynay heaytilized ord Jeriyed shesefigin sueh dips ﬁt@rﬁturnbmdrigglaal

subsmﬁﬁﬁf‘? an%fchghéﬁméergg%eﬁghﬁ&t 8% %éﬁgﬁ%&g Ecg)gg g%' ghrls:5 ng

disclpsurgr @his (I]Bﬂz&leﬂ([&scx@ptmiiumecm‘bnepﬂ net wrethkenaind limiting sense, and -
i nput / out put dr

the smeoquwalo @%@n@ %@yab%ala%engéiﬁgm%ggﬁé%tﬂ the
full Hﬁ%se e{lﬁjafé?l% tSW&%chQla(IH?Ere%tﬁﬁ%’a.- One or nore of

ements may benefit fromuse of the descri bed
[OOOI$§|C i nSnxziretmlmduacnts béthbhl@entlvc/slbjéi:lmattalnmay)be tdferred to

hereff Ol oy CORTm et OY the datt 1iSyerntions ey fat iRy snienppand

w1th8iﬁ}inﬂeﬁ?ﬂh§¥@volﬁﬁkﬁr18ﬂhﬁﬁ kHERRbpd1SHthRQpPEEEIbh € ahy §iRgle Myention
of the individual corrponents of the system deEendl ng

or inygrtyecheceps € morp ghasraneds iefaet dizplosad.s Bhuse a Ispegifie:
emb(%)lm%n 'Egve 0% 11&195|tra%21yanalﬂgg tibed E}ertgme tdsﬁ§ {i b%%ﬁpreﬁlated that any

apaC|tors use n eac SCri emsn

arraridefi@nt catdulided ®uchicet evaams pagposd afag e pubsisuted Fdrttle specific
radi o frequency apﬁaél cations, and differentjal AC

embedipisnis showmnbhig disglaskisus Insended tasoyiepprysanskall afaptatignser
[
v BREE94io WAl CoREATK T e Ehubhies i
othet ¢émbddiments nosgpecificalty dasboibidiendis, will beipphrehhie thodsjod cskill in
matter of 1he disclosure . may be practiced. The

the a&f@@&lr?fﬂﬁ‘f’@gltb‘f Ve eSeEIPHPR: descri bed in suffici ent
[OOOQ% ai | TRe ABSRICEof ﬁae Pisciddutd ﬁ%rw%ctiém Bhiply RitARACLF RE

he teachi ngs disclosed herein
§l. 72(b) requiring an abstract that will allow the reader to quickly ascertain the nature of
the technical disclosure. It is submitted with the understanding that it will not be used to
interpret or limit the scope of meaning of the claims. In addition, in the foregoing
Detailed Description, it may be seen that various features are grouped together in a single
embodiment for the purpose of streamlining this disclosure and increasing its clarity. This
method of disclosure is not to be interpreted as reflecting an intention that the claimed

embodiments require more features than are expressly recited in each claim. Rather, as
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enbodi nents may be utilized and derived therefrom
such that structural and | ogical substitutions and

wehmangee3smay be made wi t hout departing from t BCBUS20@5/035089

of this disclosure. This Detailed Description,
therefore, is not to be taken in a limting sense, and

the f%)ﬁ%w%%%ganelalgfacﬁc’qc 1nv%§1tlv{'ax%géc , r?11§rt ]ii]eZs i? Ee{s% Eh%g r?glgle%t}lgg ofa

singRQlidcldke Binbodithenh) IThbs thedblloW ik Rtaids Breditidbyl 1ﬁdorpc[>1@&62ﬁkb the

Such enbodi nents of the inventive subject matter
Detaplgd Dop@mtion, Wish gashesl3im Stading Qs p¥yn 8t 2 senarate ﬁmb@qhgnent
by the term"invention" nerely for conveni ence and
wi thout intending to voluntarily limt the scope of
this application to any single invention or inventive
concept if nore than one is in fact disclosed. Thus,
al t hough specific enbodi nrents have been illustrated
and described herein, it should be appreciated that
any arrangenent cal cul ated to achi eve the sane purpose
may be substituted for the specific enbodi nents shown.
This disclosure is intended to cover any and al
adaptations or variations of the various enbodi nents.
Conbi nations of the above enbodi nents, and ot her
enbodi nents not specifically described herein, wll be
apparent to those of skill in the art upon review ng
t he above description. [00029] The Abstract of the
" Disclosure is provided to conply with 37 CF. R
1.72(b), requiring an abstract that will allow the
reader to quickly ascertain the nature of the
technical disclosure. It is submtted with the
understanding that it wll not be used to interpret or
l[imt the scope of neaning of the clains. In addition,
in the foregoing Detailed Description, it nay be seen
that various features are grouped together in a single
enbodi nent for the purpose of streamining this
di scl osure and increasing its clarity. This nmethod of
di sclosure is not to be interpreted as reflecting an
intention that the cl ai med enbodi nents require nore
features than are expressly recited in each claim
Rat her, asthe following clains reflect, inventive
subject matter lies in less than all features of a
singl e di scl osed enbodi ment. Thus the follow ng clains
are hereby incorporated into the Detail ed Description,
with each claimstanding on its own as a separate
enbodi nent. CLAIMS What is clainmed is: 1. A nethod,
conprising: electrically separating a first conductive
el ectrode froma second conductive electrode wth a
dielectric material having a dielectric constant;
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el ectrically separating a first portion of the first
conductive electrode froma second portion of the
wo poos3meduct i ve el ectrode; and provi di ng t hePdT/1S1005/035089

portion of the first conductive electrode with a first
vol tage, providing the second conductive el ectrode

CL | a second vol tage, and providing the second

—Mi on of the first conductive electrode with a third
vol tage. 2. The method of claim1l, wherein the
dielectric material has a dielectric constant higher

What isglpimedlisel ectric constant of silicon nitride, and
conprises one or nore materials selected fromthe
group consisting essentially of bariumstrontium

1. tiAanéhed, comptisiagti t anate, strontiumtitanate and

m xtures thereof. 3. The, nethod of, ¢l aim 1, erein
t helestrieally spBpratpg2 %gst pPrcHyg elpgraderiqa g sm@?ogfﬁﬁam
electtdife véit @‘Giltél%cﬂﬁrrflét&ri‘al%fay@lg al it16@fiet&shednk;r cui t, the

second voltage is provided by a reference supply, and
t hele¢thically separatigea fisst podinad thepfjrstcquduesiveslgnpiogle Gohes second

thap t one suppl yi the first voltage, for a core
pO“PBQfﬂwgﬁwFPBW“gggfﬁﬁggﬂ%@ﬁ?ated circuit. 4. The nethod

of pehAIiAB the firstpohtfin HitBPASE BshdubevesEtitde &gt figtifoltage,

%ﬂ(‘)n a substantially flat substrate of nmaterial one or
prov

gtheseagnd chndustive Eleetreds withharsedead yelags, anhrypyidingghe
essentja [ i ycrystal line
S“”%?P?%%ﬂ?kg ggéf%g&%gﬁg%%¥§é@%wﬁ%§f&g?w§gﬁ%bonductor
material, netal foil, tape cast ceram c, polyner and
2.  m Themethotdhéckhaf .1, Wherehethadiehaticomatetial s 4, dielbdrie constant
..th suﬁs rate material . has.a gluralit. of conductive ]
high¢r than g @k&gw%a@oqf&utcpn Sftede-and SPmBTIsRTANg Of MTs ajegils
seleczct ot ithd é}%léﬁ H%&&ﬁg?ﬁ%gtxg%}b@ﬁﬂaﬂﬂhﬁétﬁﬁu% tftﬁ}?atteﬁ (le)arlum

strate: claimb5, wherein

~ titangte staontity todnacoanduoiitwes thewsf.conpri ses: a first

plurality of vias electrically connecting the first

portion.of. the.fi.rst conductive, el ectrq t '
3. borhe BRBe of ffimd: Fhsrel e T Bie-dE iR Pt bk
supph) for @lchéhe poirtiol @lancihRgtatddcaitduit, theBeat vollagdis praddudcby a
conductive el ectrode to _a second portion of the bottom
refereneecsupplys #rl the hitd valiage is Rrayided by & pawek sppply qfhedhan the one

: i ' - ' he
sorfE i e PP el PSP RE R ke,
bottom si de of the substrate; and a fourth plurality

4. of The aptleldedthimnadl fyrtheodispasingthe aedond eteatrpdampzini 4 substantially
contact .l ocatjons on th op .si de of .the, substrate.to
fat SORFE A BRG] TEPrarort ShBER if G RLIRMGRE EREP GETeine
essetidl§ dfsinghecrUBS i @hepol YaI9slline §i¢ith81€,tg@ﬁs,cﬁik@gﬂe efystahéxide,
0

pluralitiies of vias are di sposed .
semiconductor material, metal foil, tape cast ceramic, polymer and mixtures thereof.

5. The method of claim 4, wherein the substrate material has a plurality of conductive
vias disposed to conduct electrical signals from a top side of the substrate to a bottom side

of the substrate.

6. The method of claim 5, wherein the plurality of conductive vias comprises:
a first plurality of vias electrically connecting the first portion of the first

conductive electrode to a first portion of the bottom side of the substrate;
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el ectrically connect to a selected one of a plurality
of flip chip nounting bunps on an integrated circuit.
wQ' 200689482t hod of claim 1, further el ectricallBCT/US2005/035089
separating the second conductive el ectrode into at
| east two portions, and supplying each portion with a
separ at ower supply.. 8...The nethod of claim7..
B seond aan L YBR elesrogd BRuPRE e tocDH Spdubiiee electrode
to a SR6ANPortloh GF HRUR oM HdsSFBEsUbdRae; an associ at ed
electrically separate portion of the first electrode.

9. atied nlﬁtath@do%was:&rlaqtﬁwily qognediag thayespndspartiom of the fast
t e of
condifife Gheqery SO0 SRS S R3PS
hawifagtieplaetionst \daseélantwau@r oonmaitmgta fémdnplardimp of ¢ontact
conductive el ectrode. ?& g od of claim
localyph the 1R sl RS HsiRe 0 # AEhGUNFENE At codiaptipbadions onthe
bott('irP §1dfe'orf§{ s‘ﬁbﬁl‘ C Wtefeift ?{lé&t@d‘&nes%‘? ae[ﬂlﬁrailﬁé&r $thwas are dlsposed to
ectrode I's e éctrically separated 1 n at |east
elecpivally corsiectltd a sélected boclotd plucality ofyflip chip mofunting bumps on an
citar, conprising: formng a substrate; patterning
‘mf%agaFg?m blurality of electrodes on a top surface of
the substrate; patterning a first dielectric materi al
7. OnThBenhekHodSIf cRiimrairther electeicgity sepaRfing et se€dritl dv@dactive
second plurality of electrodes on the first dielectric
electiededintoat leaskiwoaiantions, andsapplyingrash pertionavith sspasate peywver
Sum%{e second plurality of electrodes; formng a
urality of contact holes in the f irst and second
di el ectrics passing through gaps in the pattern of the
8. sed‘he dqqtﬂdaquflcldim Tofvhetedrc éachdbestricaliy sgmtrdte poitiog ofl thehsecahd
rallt ect rodes t he second dielectric
clecfiodt tisptses undhiaim SR e P eciGaI N SRATSIEHRST AT st pleptrode.
dielectric material conprises one or nore materials

9. SelraghRthdd TG, QirtieP coApEdiad h RErESnanétivaldiattefle disposed
barlmnstrmﬂlumtltanate bartumtitanate, strontium

upon the attow sidechf) ﬁhqsubs@@e,tsqmréf@ﬂ by nalielquiec matdrialihaving p spaond
dle]‘i?é? ‘EO%gt h{sﬁ% P'é"gl?g I{aagt?“e QUpIises one or nore

e group consi sting
essentially of single crystal silicon, polycrystalline
10. Si lI'he aitthogl cffssmlms) n@bﬂzlmfh}ésbaindab(éld&mc sms't':morscthetama as the
terial, netal

pe cast cera
frst dhelqetieeonsiaEh gy thefjaurﬂir%e ekeris alestrlcgﬁmemlrf dipgh leﬁ%,trtwo
pothQV|d|ng the substrate material with a plurallty of

11. A method of forming a thin film capacitor, comprising:
forming a substrate;
patterning a first plurality of electrodes on a top surface of the substrate;
patterning a first dielectric material on the first plurality of electrodes;
patterning a second plurality of electrodes on the first dielectric material;
patterning a second dielectric material on the second plurality of electrodes;
forming a plurality of contact holes in the first and second dielectrics passing
through gaps in the pattern of the second plurality of electrodes; and

patterning a third plurality of electrodes on the second dielectric material.
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conductive vias disposed to conduct electrical signals
froma top side of the substrate to a bottom side of

wo bwomsdast rate. 15. The nethod of claim 14, fupdhes2005/035089
conprising a capacitor formed on a bottom surface of
the substrate. 16. The nmethod of claim 11, further

i di fjrst . vol : the fi. |t
12. Gt e bellPgQeslaiina PRl e R Sick ol Pl loripisbebie &
mor$ MaRAdIsRERERY ifloyh B gfdupClohSiSRsy esséiially 0F baliuig s@ortieotithnate,
power voltage to the third plurality of el ectrodes.

bariurmy titapgie, sreanigm t@anate agdwnixtures thereedy  provi ding a t op
surface of the third plurality of electrodes with a
13. Pl ¢pa et%dcgff c&%thgfux‘lihgpﬁ% !s%’s?rate%‘fﬁbr&@se?r%f orlte materials
plurality of contact locations electrically connected
seledted fromahegtonp cpusidtingressentialiyeofdinglé erykiat siticors olyadystliche
.. third pluralities of electrodes, and di spps to :
stiog giaes ntie srviauds sEakandii SonudidmeBr RaF oot Bar cppmic.
polyRfer, fanli ik dd tA&EHE | Ng bunps on an integrated circuit.
18." The nmethod of claim 11, further providing the
substrate with a plurality of electrical contact pins

14. di Thessthadefstaimdadt further proyiding the subsgrteanatetizloyitisa plyrality of

conc%gté'\?e)e( ti%sr ?ﬁ!%osgi é& ?AntduCtI]e?ect {5? si%ﬁ{l)l:sj grgmg% %qélrs?dseggfiﬁe saurbgtéate toa

ctrical contac

bottéth kRl¢ ofthesdubsttaté.cal connectors, one or nore of which
are selected fromthe group consisting essentially of

ins, solder s and | eads. .20. The, hod, of ¢l ai
15. 5 5 The st pEe O e B E SRl ARG Tomngsh oL Bogfor

£ [ ehBstdhd ay having at | east one row, wherein
sut aggFteltéona% rows are parallel with the first row 21.

An appar atus, conprising: a substrate conprising a top
16. suThaowthad dfelaimnls furthgeproviding afiest peyerovoliape o the gt

1 vli as .conne tSj ng sel ected portions of the top surface
plurglyy Of FISE T %S n0r t i ons of the bottom surface, and a

pl pt@kidihy a fouli8eltageaalthepoetplutilisy off dertdds;aad
connect to at | east one external electrical circuit;
an@reyiding a secosd ower Yeltage suths thied plyradity plglegtr

pluralities of electrodes, each plurality of

17. el 94k p@ﬁ?o% Stle 'Itnrlilc,:ﬂlr{hélé gﬁg@ig §ﬁ>gfshﬂ%é SEhOHRRS plurality of

pluralities of electro ast one dielectric
electradesrwith22plutdtigy aﬁx_pmtat lesatddnscéagh on of thetpburelity odtcontactst
locaggnes e%ctxticha?ly%lorlilxge%lteldttx aos];legtleg (}:)En[t%%eo% one of the first, second and third
pluralities of electrodes, and disposed to electrically connect to a selected one of a

plurality of flip chip mounting bumps on an integrated circuit.

18.  The method of claim 11, further providing the substrate with a plurality of
electrical contact pins disposed to connect the pluralities of electrodes to an external

circuit.

19.  The method of claim 18, wherein the electrical contact pins comprise an area array
of electrical connectors, one or more of which are selected from the group consisting

essentially of pins, solder bumps and leads.

20.  The method of claim 18, wherein the electrical contact pins comprise a peripheral
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conprises at |least two portions, each portion

connected to a different power supply. 23. The
wappanzuss of claim 21, wherein at | east one oPCT/Hi£2005/035089

dielectric layers is a high dielectric constant

mat eri al conprising one or nore materials sel ected

fromth oup consisting.essentially of ;hati
arta b 57 PRCaoS e TR iy Bar el it st row.

titanate and m xtures thereof. 24. The apparatus of
21. ¢l anmppdratudh@ngiriidghe plurality of electrical

connections di sposed to connect to at |east one. . . )
ex SHhsERtecomPrisIg Y top syréage: a Bettom syfase plpra)ity of electrical vias
. Ly g o .
conrBp il el & e Ao Sk rRTo SHo e bbiiBh b ottor Burfuce
and aphiealay ofelodtricdlaibmm&tipnadiepased ta tornedtée at lezshlone external
connectjons include an area array conprised of one or
electgisple e8RS or s sel ected from the group consisting of
Pi BSleas? BhOQIrfARE EBRprilifE dSlcaR wHbHkAIRS of BIREE®R]es, 646h plurality
The appar at us of cPal m 21, wherein electrical
of electroties tieotnisalinsdparatedafrone thepitherailuralitiesyofielagiradesdy atdeast one
diel2ne concentric row of |eads. 27. The apparatus of
ieleefriG S~ wherein the substrate consists essentially
of single crystal silicon, polycrystalline silicon,
22. 9l T86 appsrat0s 6f €l5ins2 Blwierdialat least ohe ofitia pluralitywi elecabddes
nmetal foil, tape cast ceram c, inagrganjc polyner,
comprisgs it (aE SW) PEFIORAFARR ROIHEB SORNGEIISP 2 itferent ROYEF SHRPIY-
conprising: a plurality of coupled el enents, including
23. & GhPabSrAl 6RO ShRFdiA Alekst Ghé 6FHhE didldiiéliahersds a high
substrdate conprising a top surface, a bottom surface,
dieletripd eomatant matefialelogirisingaine wr awre matesialsi salgcied fesen the group

confiiiserentfehteaual oo g e PR GR sfnaReat ity flanate and
mix@RINRGE4ONS di sposed to connect to at |east one

external electrical circuit; and at | east one surface
conprising at |least two pluralities of electrodes,

24. eadhe pprarains ofclaim 21, evherdin dhe Riwalibrofelactycal eppegliong disposed

o B AP PP (it S ShaGIP MeBl s Snei

to od &l aeplaradity ofeflip ichipreowdting fbampk on ahiintygrafedelreuit.r odes
conprises at |least two portions, each portion

conpnected to di fferent .pgwer, supply source. .30. The
25. oy dbeaporats af s Lmere egiet it puetih Topfide an A amay
comPHi§ddestionk or hdYEEdhnksioR sBictid Gofl @elgioup CARSHANGE pins, solder
mat erial conprising one or nore materials selected
bumps,deadsiaad gristupesdredist i ng essentially of barium
strontiumtitanate, bariumtitanate, strontium

26. t t.[%g %]tpgargtﬂg of claim 21, wherein electrical connections include a peripheral

array having at least one concentric row of leads.

27.  The apparatus of claim 21, wherein the substrate consists essentially of single
crystal silicon, polycrystalline silicon, glass, single crystal oxide, semiconductor material,

metal foil, tape cast ceramic, inorganic polymer, organic polymer and mixtures thereof.

28. © A system comprising:

a plurality of coupled elements, including a dipole antenna;
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m xtures thereof. 31. A conputer system conprising: a
plurality of elenents including at |east calculating

webmmesiusy nenory el ements, conmuni cati on el enBt/ESANE035089
i nput/out put el enents, at |east one of the elenents
conpri sing a substrate conpri sing a top surface, a

c gt%rtr]] gc éﬁl{lg glgi?lll &ncféld}f'lrg%[ %ué%tga%o ?OIJPﬁ&stnﬁ%g ?Ag) SYI tgéeé atbottom

surffe] @ﬁlﬁlﬁﬂlt}aﬁf élb@tﬂSaleﬁastcbﬁnéwhg sétected ]Sémens éfittle gop surface to
plurality of electrical connections_ disposed to

seloglehpertiond of the bptam surice. Rtk ePIHE 1Ny erlectiiea) cortjertippsidisposed
to cﬁ%gctQ§ {l%és%ton?&‘&leﬁfdf élg@ﬁcﬁ%mﬁlﬁ% g at least two

pluralities of electr each plurality of
el ecleasrdes swifaze compebiny asleps two pthrdlitamof hiecioodesy each plurality

o P oL 25 Bl R Ao LA one

dleléc?r?cslta qne of the plurality of electrodes conprises at
| east tvvo portions, each portion connected to a
di fferent power supply source. 33. The conputer system

29. of Th¢ aysters of clajne 28, whexeinjagleast ong of gre plwrelity ofedactrofies _
comgré%;g Ia?leagt tw8 Ig)ggc ongl e% B&rtltoﬁ 6 e%rl{) ag egt[n#t ower ﬁ%pply source.

O e erlasse rom
group consisting essentially of bariumstrontium
30. ti Theaystem béclainL8) winraihat leastromatof the di¢leetrialayessns a high
m xtures thereof.
dielectric constant matenal comprising one or more materials s€lected from the group
consisting essentlally of barium strontium titanate, barium titanate, strontium titanate and

mixtures thereof.

31. A computer system, comprising:

a plurality of elements including at least calculating elements, memory elements,
communication elements and input/output elements, at least one of the elements
comprising a substrate comprising a top surface, a bottom surface, a plurality of electrical
vias connecting selected portions of the top surface to selected portions of the bottom
surface, and a plurality of electrical connections disposed to connect to at least one
external electrical circuit; and

at least one surface comprising at least two pluralities of electrodes, each plurality
of electrodes electrically separated from the other pluralities of electrodes by at least one

dielectric layer.

32.  The computer system of claim 31, wherein at least one of the plurality of
electrodes comprises at least two portions, each portion connected to a different power

supply source.

33.  The computer system of claim 31, wherein at least one of the dielectric layers is a
high dielectric constant material comprising one or more materials selected from the group
consisting essentially of barium strontium titanate, barium titanate, strontium titanate and

mixtures thereof.
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