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WD 2006/ 039438 PCT/ US2005/ 035089 SPLIT THIN FI LM
CAPACI TOR FOR MULTI PLE VOLTAGES Technical Field [0001]
Vari ous enbodi nents described herein relate to

capacitor design generally, 5 including thin, "
Wég%?ﬁﬁ’?3gP§ used in conjunction with electroni c& e\§/9005/0350

such as integrated circuits. Background I nformation

[ 0002] Many el ectronic devices have | ocalized nonent ar%
cuSRIET THIN Rikivii € A PACITOR EORMUKNERISENCOLTAGES
properly supplied by the power supply, resulting in

| ocal voltage |I|evel shifts and possi bl e erroneous

signal propagation. |t iPedhiRWIFikI@ USe capacitors in
| ocal power snoothing apprtcations in electrical and

BoeLt r oni Vadious erabedinieedeseribeddiereinerelaty tosrpasjtor desigatgenerally,
t. dey t
PR 8l SRR S b R PSR At o

mtelgfatadtcudei«s.ces such as m croprocessors and menori es,
the need 15 for closely coupl ed capacitors increases.
In addition, as electronic devices get smaller

operating vol tages anaqkélguhglﬁﬁ%gﬁ@hi n certain
ortions of the devicCe € electric fields
802w a cMany@ﬁctrbemdlewméraée e&hzg@momen@m ¢urrept requirements
ecrease t.ai
BB AR U PP St Bh BBl fhopfs REULEE 100 Vofie
levélishifte nd pdssiblei drtohyousﬁighﬁll pm&gafqont ITeis ﬁﬁmmcd v f 1s8 chpacitors in
operate with two pover su aln iffere
Ip6A paye sTipoLipR AR Reaipar i Seica s plfceOnic fevises Hoyuguer, s the
$H6& GcR itk iPQleQfonR UeviRbENRAEY t&ln'bfé%ct as (the d“ewcek gét sfﬁ}‘ler

use mnimum sized transistors in order to obtain

paaticuissly ip éntegrated ciopitrdevicermich spmistprocessors WQWS, “the need
ol I Cid 88 | t

b B e R A BN o e WL 5Bl e

opRyating @ohtapes adedac de fedu&dﬁmmaﬁwortxdsrﬁrwmtdw&ewmep nigeaedectric

ot b ened o piabere e e b B esrerses npemaiist o epaining
éléﬂn%hféto‘évﬂeé bliRnah & iaR &adcmg%g{agggmages ifrifid eSltbility

he two power supply voltag uat ron j ust
mrswsﬁ the devige isgo opgratewithttwa pawersuppliesthawing dfffeem noltage

TuH %\)é %)x %ﬂ)l{ ﬁ{e}n%[@igl% yfon%&grq dn%q‘rglfégfcu%a(ng IC) may

gr a CI r'c
ﬁsamaﬁllrﬁlmi ﬁzed tfdillSldﬂOf'S‘ if ro&ltt' tovclitetmiﬂxe fastgappossibRvepesational speeds,

cone. a space jssue in an elecgtr devi ce, for,
%s%aw thus TRQYIEFeR lgW voRtagepawer supply, %qﬁﬁvg input é’é‘gmé‘?‘i‘ts(t“s’ /O)
érWers%nSthé‘ﬂérﬁa a?rbmetl@:fmgﬂus@w 9ndHlotd \ﬁerﬂmrsﬁs@s@ork f4heed a
capabilities. There nmay "al so e a need for a capacitor

ligher mgltage power supply and can withstand higher voltage levels than the small logic
transistors can tolerate without reliability degradation. As a result of the two power
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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two separate power supplies to isolate noise. 1 WO

20061039438 PCT/ US2005/ 035059 Bri ef Description of the

Drawi ngs [0003] FIG 1 is a diagramof a side view of

an exenpl ary enbodi mrent of the invention; [0004] F

»Q 200603 3ﬁgram of a top view and a side view g&)ﬂﬁ?{’ﬁé’?’”

exenplary 5 enbodinent of the invention; [0005] FIG 3

is atop view and a side view of other exenplary

enbodi ments of thefiDesariptionof thODOSWings G 4 is a side

vi ew of an _assenmhly usi.ng. an, enmbodi nent. of the.

QORSEnt 1 orfIG- Eis Gedrpri R Mie of an exmplpg aetitiams s of e
iertibpl €M usi ng an enbodi nent of the invention.

Det ai | ed Description [0008] In the fol|ow ng detail ed
[Q984kr i pt iEIR; 2 isc dingrameof p Sonviens andsa sife view of apetheraxgmalgry
e&h&ﬁ%@rﬁomeqmemﬁfyﬁ? a part thereof, and in which is

shown, by way 0 illustration of the principles of the
[000§kent | OrEIGs péxd thp wiesndnddi sidentiew of otheryezemplanyhéntodirhents of

i nvention may best be practiced. In the draw ngs, I|ike
e AMNEPUs descri be substantially simlar conponents
[0006 PUINOWGE A% ¥/add Pk of hﬁmexﬁ&?hmg e BABbATRBAtOS thidi8%éhtion;

enbodi nents are described in sufficrent detail to
amhabl e those skilled in the art to practice 20 the
[d(gﬁ’lﬁm | 0Ny % *i‘se{)blgﬁp&gér%%gﬁ sgsfterﬁ (8nPhd O irﬁérrt%fftl}gh' S

I'scl osure fray be used; an arious®structural an
invaiiteoni al changes may be made to the enbodi nents

di scl osed herein wthout departing fromthe scope and

principles of the present invention. [0009] The terns

“high" and "l ow' as uppethilk@DRkéidton di el ectric
constants(i.e., hi are relative terns

h
[Q088kr ri ngnitke M@@%@@ilﬁ&w@gi\%éﬁ&&ﬂcﬁ is roasiede et s t hat
BofpfRifE Al i o AR er e uih W TS by wBYEE,

illustrgyion ofitha principles af the urpeedtidne specificfembouintentsged svays ewhich the
.refer to conparative values .in power supply.voltage
inyER{5BamaY fésF ersactised I rcimings. Gke pumeralsidRteriog Suhsiatialy
sifflat @&Monents throughout the various views of the embodiments. These

embodiments are described in sufficient detail to enable those skilled in the art to practice
the invention. Other embodiments of the principles of this disclosure may be used, and
various structural and material changes may be made to the embodiments 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 MOSFET: and junction punchthrough in bipolar

junction transistors, and the operating voltages are often reduced to increase device
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supply. The value of "high" voltages wll vary

dependi ng upon various factors in the electrical
systemin which these enbodi nents nay be practiced,

such as the technol ogy 30 and size of the int
VAW PLF ound in the el ectrical system and %@@#2‘8@@3@089
di fferences. For exanple, as |ICs becone smaller, they .

becone nore sensitive to high voltage degradati on of
lifgtiines. oxi de i n MOSFETs and junction punchthrough in

hRal j unction t i st t ] _

0B fTge. Rereriog ben g BREL5E Sioof B, eril 5p Ririop ot a thin

filRPORAERD ﬁ%%omwgz% @lgusﬁ)aE Q6 typidallp made of ciffeP@ $Rhdard or a
, a

Referring now to FI side view of the jnternal
loworaberdicieqtimmaterial (1.0 low B havinggsaeand stieleatric gy 04 20iaiep
0 . . o r
st AT} b0y Pk el MG LgRLLAS o Bt
clectiest oiaslantl mbktiplersignal lines travddsingthe aulistrpte5n saniduadaections such

sseBt umogh P P IyforoR) gy Pl it i ppeting

' diffe@ABPorlidrRVE tHe  RVRE Giiffngd fAE top saffhdedinerhd] s\ilidebied the bottom

directions such as straight through fromtop surface
surface; ond miaking extamel elecirics) egntactia other ¢lectrica] devisesand Printed

cigcluftgb%rﬁ? Ei.ep ?{gﬂﬁg N¥n @x‘s iﬁ@s@rag\%/ é@ﬁtﬁﬁgﬁ@é ittl{ew]&e § ARross

surface, Vi | "surfaces an tom surface, and
setide ngumber of eladtried] dines and aviasd O foamir & top plateof ashidilm cal

devi ces rinted 10 circujt boards. (. PCBs),.
capR* e L) B4 RAErHG AR OR DLt B. 10 SaEks S he ezt L0
THRE hrle @0 3hSWHTR BimBEr of bIR6tHEA] ¢ibs dndVess 106 Skhidhaermd 84ottom plate
form ngua top plate of a thin film capacitor (i.e

of i PG Rriesbinet o] dielecttio yp1 M and eonmiel helbatormRalsio the
bdeRBIEURE fiRbfaud 360, THRISR BaflocR, FARHE 186 BTDRIE) by o
high dietvetriER@lue ¢ Arigh k) ditlectsemateraldio] todom & highyalue toicitor.

ang, nnect .t he bottom pl.ate he. 15 backsi de .t he
ASY g RIS sy b goaczs LA 108 Af R 5amAlg of bigh X o
mBRAME flchded) bardum Biréiue RhReEd, bhsuny Btarste (dr-sBontivhh Bfnkte, which
dielectric material 108, to forma hi gh val ue

maybaescfud if the diglgctiic dayek 100:is a tapgicastagramic. Dymgraus otheehigh k
aip AR malenls 2 bt Kbl e B APty el e PRIEH R
practics of this émbodiméra patequiratttiythe mawyialb andipreteskesised inghe
di.el ect rllc.l ayer 100 is a tape cast ceram c. Numerous
PASHEWAT apPIRLRN- 20 diel ectric materials are wel | known to

[oobpge of ThEiildstrhtivel dx8mplelshtlin G, IDQay@iesy Bt dxi@ided to
practice of this enbodi ment as required by the
inpludeydrtical elgetpicghyowadestiye linesguehhast 148 to connect portions of the top

surface to both external electrical devices using contact pads on either the top or bottom
surfaces, and to connect portions of the TFC in one location to other locations on the
substrate 100. For 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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particul ar application. [00011] The illustrative

exanple shown in FIG] may clearly be extended to
include vertical electrically conductive |lines such as
110 to connect portions of the top 25 surface to both
WA WPHRP43E| ectrical devices using contact pad8CHHS2005/035089
either the top or bottom surfaces, and to connect
portions of the TFC in one |location to other |ocations

the bk surfd¢d oF fidlsGbsh@fR. 100 avitheutaiepd 6f thekertiodl coieecionp! 10. Ina
capaci tor el ectrode plate secti 104 ma

.Ca . > p y be

sipwianishienithe GuaedRattoptrapaqiter plates 03 &y baperipeted toggtherfg form
; . 1 : i )

B R RAAIL D SRR OGS he ] R

exterbalteleatrizall@icelnc és arciChargowardupplynbywoennections o either thedop

rt. The. joined top plate electrode |lines may then be
o%ﬁtﬂg‘cﬁ"gfﬁée‘to the vertical conductors 110, and thus to

[0BO1 Xt er e ibtativeséxample stown FOFIGACinay baetterded tdincludpan
surface or on the bottom surface. Al ternate ¥

ly, the
agranigeraent thgreshe stauctusesshowp @B thej tepsurfags ol suhstrate gnayhe also

. . _ . .
ARG e 5 Al O B A Ry S0
capacifanoxindlie same agiust ofaiverall @6edvar¢anfithe ¢leaticad fleviémeto which the
vertical ,copnectors 110, .In Sim.l f ashi,o he
cARi o5 G B ARAPCdhp o 7159 tohepaersPpd thaffhe BRIy Rkl
cdridg@biRan 0 ke rolifiiteddatht SHod@ stgftAdiviaddund|thé peripheryi ofitear
nmeans to those di scussed above, and connected to an

capreitoryhut may bavermuliiplegevys efoverticabpnaectors andcentach pags, and may

| ; : ‘
rER ks Bty GERBELpR W reiethd abahcint ot o 1R bitkhing
arld inepmibg elesttieal dextertto Thus; inutie ilbastrative eeabgdiment shawvarie FiGhé,

structures shown, on et surf.ace the substrate ..
ettt s K pRerRE Piatel 11 ik B8 et © firerb N B wsieh Suies
by RB&fRiof eHeSndladediechfcabddhnthadtdry sichia thetveftical &anédtidns 110, while

capaci tance in the sane anount of overall used area of

the fewes (caracitorgdatesy 06 may heglhgenrgstediie a 1efersngesupply to prgyids avhat
i 0 i gal

iy bOGIREa eldunli Softsi2l ARV IR BLERGAIRE ke WY 98

canegiédtorseparate caferendetveltpgersuplies yn cojunbion the pemaration of thettop
may.. hay iple.ro of vertical connectors and....

cAPRIoR B tes At ForyariFeg P et S o SRR, ich s

arl Sran@EHGR itliFoskiBR t6 pRIVIdR anikcirRalGican GacPs 4n1E, Qith@Rb NY
and rncomng electrical current. Thus, in the

differeptpawer punphcypiaaesseh assnavle usafulingupplyings lewaeltege levebto

arf mnfa@m}nwsii@d%ﬁéstmgwnﬁn CPRRGE! Glid QpflyideS Kipher
voltage power supplles
voltage level to a memory cache or to an input/output (i.e., /O) portion of the same IC,

[00013] In FIG. 2, a top view of a thin film capacitor (i.e., TFC) having the top
capacitor plate divided illustratively into two separate sections is shown in the top portion
of the figure. In this illustrative example, the left side 202 of the capacitor 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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by nmeans of the included el ectrical conductors such as
the vertical connections 110, while the | ower

capacitor plates 106 may be all connected to a

I ef supply to provide what my be call é&
8’?’023151620r}§4§?tage. Al ternatively, the | ower capac e @52005/035089
pl ates 106 may -be- connected to separate reference

vol tage supplies in conjunction the separation of the
[000p4]20 cdpéwrilower gxpaided sille ¢iefvqrortiomed rFIIGﬂythafreglemmnmd the

h db |
T SHRGIOEARLS SeparatopS ShaitRe Th ST Pistande EHORHimER. etpr
a?h&fb'r' blate i$ SrPa b%ﬁlﬁ'd@ldé@ ihtd &Wo@bétfoﬂﬁ QN tiROower capacltor

upply vol tages such as may be useful in supplying

plate\R0§ ¢ qhgge a$ being a sipgle sheet gf alectrigal egndpeom 'gheze@@podlments
dfﬁftlg% g'he}eﬁ) Lgre g%%r‘f){ g(gtéf) 'h?ﬁteg fas WAE dfsgﬁss%ﬂdbloge WH %ﬁé}eﬁ& 19 the

e or
FIG piltustative ekarple ewhetd the lcpmrtcapnmtmfplathm dnaderl rI‘ﬁe caﬁcltor is

Tormegon Subpege R ATt e GPacion B P Sasr BV AT ebri

m'a ehmmaéhbwslay bélﬁg eorttmo&% ﬁﬁﬁﬂlﬁstﬁaﬁ% EXuiplé for SIMPMRity.NThe
hetop portion of e figure. Inthis illustrative

cmrqfldwlectrh?emterﬁal 286 well dependepantibe spgpifie |apnircatlgn glew@eh thy

R %5100 BP0 b By BN

h@ﬁ mxa&mmh&dlm@dtel chosen lﬂdﬂbehhrhlfm *“'ﬁﬂ“m? lpltamtefqi@dleo ﬁlmllar
e TF The. rj 30 side 204 0of the ustr at

aigrigly Che BEh KGIThAiA TS 15 Shapfiris baRe 2 SBele FORTRRarS I Sy

sih@Uéity, b@x th@exﬂ@&dlﬁaﬁ 1@@&% limyted Iaﬁ& ufe h‘?é?i’l@dl@fecfrﬁ‘ia)legmay be
ternately, the two sides 2’

may
brioker wg iatocasingany sppaicate pactionsas |mav@e§mqgmﬁeﬁal thtke spreéfie applieasion
wﬁicﬁ‘fﬁrh&f%& y isolated fromone another due to
si'mil't aneous swi tching i ssues or other design reasons.
[04)01/1]) 200Gh GBS.3 3h ROt AtS2 &fibd diaekl 8OshofvdDkildlg d optviesy with a
an ed SI e view portio el t he region
reg}o“ﬁﬁa S%i ‘Gg?ﬁ‘évﬂ CRIOHET PRyYer sy ié‘@@ﬁ%}eé{é 84 W‘E“%‘ﬁ%%ﬁ‘?d
trilﬁlskh‘ 'c&e'l&%é’ﬁztg[cﬁtdf\éﬁ 1€k Q'réﬁ&i 304 S8R cfed Po pﬁ@ﬂ@%‘h‘i@kr ora
l'ate i s showt as being divided into only two sections,
loamd or hdiffesant powersupply yeltaggllevekto208emary seahanegien bkthe ganae IC.
Tgée}sggfrolﬁ ﬁ]ﬁhethlsq{lus?lja&&et Jr%nbgoghl&l? ﬁ%?é:nt iRt lile %J}?na%ﬁ"@?h@&% §e
ax@ﬁt@é&&)&;ﬁ&nmlﬂﬁ:mm lbwéxaroﬁlgﬁq)dw@ supply ¥alluss to dlfferent regions
1{‘ I ustratlv% e, ?re t he | ower calgamtor | at e
© BTG rEy. © g3 oF alfegnatipg stripes Qf for eapasifarpiate 1o
caxadct&@sm} OURpICRP @ﬁlpE@j%ma@ﬁ)E a%et%xeeﬁmeacalmreﬁ xtedthl bower
dielectric naterl , shown as being continuous in
suphlysisicompared torthe stripssai8| dhe diffesanhpovwerisugplies may havethe same

voqaégieﬁél%ﬁ& BE ?epqgitie rﬂ(ﬁ'}l oge V\% \Mﬁl‘ t:cﬁzg&@%? glg}ilﬁqa)lgtnm issues, or the

dlfferent power supplles may provnde different voltage levels in response to individual

region transistor operational differences according to the specific requirements of the
application. The same separation of power supplies 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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10 enbodinent is to be used. For exanple, in the |ow
tenperature co-fired ceramic art the high k dielectric
mat eri al nay be chosen to be bariumstrontiumtitanate
r r simlar materials. The high k diele
?"'923{‘?2‘&/?14333 bei ng a single continuous | ayer flg(ﬁf/{r&ogs%gsossv
sinplicity, but the enbodinent is not so |limted, and
the high k dielectric |layer nay be broken up into as
trameisprssepar at e sections as nmay be nost useful to the
li.c

L N NER A

coh@Rut sBipe¥BOdrardl 30898 tHeMoPEhpadifr 9ratee302; §it dﬁ{ @Hi H& dielécmielayer
power supply voltage level to a mninmms

3105 showings oeing 8 centinyguslayes i Bgnre P f%rrﬁ"mwl%(n éf hs ewéeillaﬁn@e&“
soaﬁ# ‘&%@913&& oY q'ﬁe y Voﬁ?fuctop eve Ry Rwer I?gator glateh312 is

ere power 'supp to a ne
shoeg umthlsaﬂustiaevesanboduﬁcntas)bélimgsapmgtednntﬁ mmxvxdualhpmductor stripes,

| ustrat nbodi rent S n'nthe. nd 0 .
eagh gl tspoeipsec il & RO IO HPe UG SRR RSP S pih sold
lo\(/@} dapaGtoP PRI attatRBkY a iﬁér@ﬁb‘é vfoﬁagil sﬁf);ﬂ? Q@% , groghd)itay Kfthe

the core region of the IC by neans o ternating

preferregmsthed in wpox-wseifiF mhcpmmSe The lower eangpisor plat cgsdaﬁﬁtsé 12
ar F(?mga 5+ 9§1§bs§9t§ 3@3\%{1&1 fay’ 85‘@9&&%@5}1%%%% gdnfdtl@tﬁf‘snﬁléemal

erna as’ conpare str
leWédi doxdzdntad cmnhxctpm/\md/omppﬂhempamtpr ttawmrd: iseclsthmaustﬁescnbed

evel .gnd.be separ d fr ne anot her becguse
oggted it bR pEF PR FLBTRG 3 14 as GOSN = gghetion
with'ihe ldeR$ipfi®ty of FIGVI iR di f ferent vol tage levels in
response to individual region transistor operational

[089¥7 er enc¥ith sush on arrargement iis popsidle fo provide  Fachaesgion ffan IC

N

vdlﬂage mplyde\pmrtbipomonf, of dndintefnial ¢ave logicanegibe usihg sections 396 and
olta i.on 304 yngtlllzetvvo

e el ponp b A e 9PREI GBS p togal@oyatof
caggdmﬁee slu%ﬂfdi't@ the@ifgerért poAidnd d£he Rivwek Séttiod BE2 Eh/aQ b8 eilyon

t he in the case of what is known as a_ Bi
adjistrdde the needsof therspagific eppbieatioabyqeeans pfxarying thsirpletive sizes of
[ r ut put device, and thus
thb E’tﬁﬁéé ﬁ% v%ésﬁ%&a?#z?gf%ﬁ?&%%ﬁ%%osuppl y level than the
[00@k8|]| e N%ﬁl&ﬁaﬁ%ﬁéﬁ&ﬂdﬂ@nﬁ’ﬂﬁbyﬂﬁﬁﬁﬂ &M 6f capacitance

PrpYiRto B8 GiEreRRARToRpither Fig 1ewssea0 g on higberitd oltege supoly
regiohd mﬁe ﬁ@ﬁ S%Wﬂ #ARe Bttohl\6F HIGD if 3R ViR whleHnS1lddrdtive | t

on a E diel ectric |ayer
embodlment aving two different high k dielectric layers 310 and 311 is shown. The total

amount of capacitance provided to the different portions of the IC may still be controlled
by varying the relative areas of conductor stripes 306 and 308 as before, but with this
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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310, shown as being a continuous layer in figure 3 for
sinplicity. The enbodinent is not 5 so limted as shown
above. The | ower conductor form ng the | ower capacitor

glate 312 is shown in this illustrative enbodj ment %
@ 1Y0/B38r at ed i nto individual conductor Stry(bggszoosmsso
each one associated with a conductor stripe of the

upper capacitor plate 302, but a solid |ower capacitor
vaticl thraighdeladnhétdts, ted iateamt condattbrgad thetuhlsided tgp and bottom

d be th d th d
fogppA Saphei 106 U rRan dRamsed B OMG i BreaPEetd AL e 235 wit
el']%c?{oqaé %&{Ws@@ SRsIdiAde al@éaﬂ?l dibhsséd. may al so have

roug con ctors Internal |evel horizontal
[0p62uct orls F IGrgdroilustrative embesimentiof he TRG inaisewéth aslirgstly

t hat d
mgfiied 1B sh T TRETEE comafiRB8 i3k SOShRBALA faflhg h'®
onphihid sib@atd @64, wWiiEh @ay b a multilayeredpeinted cirodibdoakd, \hlbtnhg s tapside
an arran ossible.to row g gﬁ?cach
9

fogmedprppes orméﬁ,m{iﬁbaﬁ @ﬂélf“g’ﬁﬂﬁ?%? Q3140 gapapitors m iy 8o
bé e Pin tﬁ@fﬁbst’?ﬂ’ié | Phetbp Y Fibdi@nt Baciols’ Ry cdnﬁt‘&éd in various

vol tage supp l evel s to portions of an i'nternal core
whysg far emamlo meusmaygacs@eldy isolsted Gomeong angther and setve diffwent

8RO o P Roilc e RRTIR) Bt plte Yty o ptbAtaly

dcﬂg:!ld the ngomft of ﬂ&llhﬂ%ﬁpaﬁ?@fceh @ adpécbnibiyation of_ﬁmdeyﬂons gs needed
adj usted to_the needs. of the specific application by
ecific appligatinn to 'qhéh%T$Qé‘ aé’Pli“ég of 20 the stripes

[O@@@gv ers uﬁletlﬂﬁoﬁ'sﬁﬁ'a&fof H‘féeI'Fﬁ EdpR&Gfor 30BhaslQRPHR} of ¥dnnection

alternative nethod of controlling the total anount of
pasia shavwn tarwhich extenaldentacts maplke epnngctgde rFtor pxample ke ifpstrative

either the | ower 302 aqr | ta S

erthodify B R ot of it P o ol Ao bR RO prnged
cisduit®doxide Witenfadive€caedtions mightinciide galiivirg 1aﬁ3tfommmnbm
different _high k dielectric layers 310 and 611, S i
apphigations, hall Srig RERYS? ar SoRkRL FenNsFtoERIps such a5 the Tl gud sset (e,

Fé}bfsh@%flﬁgﬁrﬁbgy&o”' ons of the IC may still be

cont r ol varying the relative areas of conductor
[09022]pes 306 tomshrfaogofibe BEEC capacitonA02i this il lustrative embodiment

illustrative arr ement t hi ckne f the it
heks apafea altay of of cq nncc Q)g p: syarrgpg%i té rec%\yg Pﬁ‘i%‘ﬁdeé a pgﬁka\/\@d ft;ﬁfb
udifesolded bﬁlEaﬁ‘dyEﬂflal IZ\lﬂeﬂMﬁfre cbhhedtion afechods atght Mol flip blep
the other high k dielectric |ayer 310, qQr the materi al

mQuRtingpf appp P?ﬁkgngI@ﬂdHOB discusigplated solsler af g9l bamps, ppsurfase
mégmﬁmg% dde?anﬁé Rad @ 1C%hak 'hﬂﬂh%é}{‘at&fch&f\fe af 4 Tt hods may

as appropriatertor t specific application
[00623]whi cWithsuchrapadiangentent the ¢ 412 hasacshoift ©120ttio! chhrection to
anglt rgﬁcsl Gﬁdrqrélm%%é ?]f' (éMﬁ]Jércgtr[{O%V% rIFrcI’erencc gurl]:)%lyl \lfolltléltgé sro%tréc\s{ rom the
various portions of the TFC 402, The TFC 402 may also beneficially be used to provide 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. 5 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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FIG 3, the substrate 314, in addition to the features

al ready di scussed, nay have the 6 WO 2006/ 039438

PCT/ US2005/ 035089 vertical through hol e connectors,

the interpnal conductors and the dual sided to

P& P8 ned capacitor structures as di scus€ 138&005/035089
previously with respect to FIGs 1 and 2 and with

respect to the side by side stripe enbodi nent al read
eleteoniesierige of §6ER0] Therartiula 0P, marcomprise & PEacRsser SRHP

the TE
mihil o e et st B anéfhdss Sb6 Horite q%#%ﬁqé%‘a*a?%é%gﬂ
cx’ﬁﬂ)ﬂtd’r @rapfam disgactions S08) ahd/at ethet@dta),\ahd ah inpat/outputairiver 510
R S LS o el Byl s
bEARFBIE 912, Wheh WhHD d6ERRA! feOllf 1ﬂ'ﬁfmaéin§@perhﬁ~nﬁ{§3§|dﬁi Qéiloln@ as

the substrate. The top and bottom capacitaors
caleuiatingtacsalution toea mathematigalproblewy  ¥arinws oaes afdle ﬁﬁyerﬁ%of the

ol S o S e bR 5 A LN A G5t may
beefinferh @se sftheprebendtmbsdimentes belp uilevidty andimudiﬂrae tlteecurrent

ampunt of ava| abI e a aci tanc r conbj nati on of
VRrBHARTYSIgAClose er‘é’éalé ReEHOT, S a &EEF fliye eXample e pHfesar 504

;ﬁg b€ Berdefibially padkigdRR b 'c@rqmlc{ &Q@%ﬁ]ﬂu&l dbp 8 TRC saktasQhat

e TFC capacitor 402 has a number o connection pads

disensvad and smwmmemutéy rnalf 1G4 nkhgembodiment mey e arnlied to anyrof the
shows an area
ar@g}“ﬁ’?ﬂé ?ﬁtgé ﬂgﬁf k glﬁlr% 3%?’ tﬁyp@gésg@ljﬁg ﬁo ugh hol e
[qO025]t ed CAY ansiticr mmaﬂmhvc Akatrqﬂqahe atticle 50D amay be asysiem lstich as a

[ ud || | eads .f f
coBIP T o et anachsf fo gher igpverb eegients ot sbovsh for

c1ah®§ viad®his ea%lé 51@ frHé bo&ﬁmcaﬁfaﬁkﬁ&w&k 1ﬁay mclﬁ&sa nERBAMBEI N
figure. [O he top surface of “the

cmtﬁdmetwnrk 41©mentn uttenc@,nnecthd: Y 2 hus, wh@ﬁﬁmﬂmﬂable:_ﬁm litthe
B8R0 Rl TR REBRAES iy

artdrtha, oMl otieer fartnl ofevifeless andreanmedtivh leaptdility dhpladenst] orde corjurmction
usi ng

f k d | di
wih ifeori™esble >3, Amohe i s cfiment purdan shylsEg a
c?%@xﬂl:&wh?ﬁéi@grld ﬁ;e%&ﬂﬁednr@ééhﬁﬁic et &M%ﬁbéﬁﬁﬁf fr&h Bk of

Wth such an arrangenment the |C has a short
the lilkustrativeembodimeats df the TRC dexsribadyaboss The dleeteantiveeiragit or circuits

o i 05 B GO BB e
mapynchids chellecad hiirbprotessdre S04 and the eptennidl kit diivers such as the
input/output driver 510 shown in the figure to send signals down the cable 512. The
embodiment may be beneficial to any of the individual components of the shown system
depending upon the specific application or use of the system.

[00026] As 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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means of attaching the IC 412 to an electrical device
using the electrical connection pins 410. Such an
arrangerrent may have a benefit of allow ng the nore

|ete testing of IC 412 prior to assenbly
E’V Pe43438| ect roni c device, due to the properpﬁTlgg@?Pé‘WO”
of the 30 necessary capacitance for full speed IC
testing. [00024] Fig. 5 is a block diagram of an
thar 4 (tlssle@ @upled TFCaniyinpré&@2Tlxcatrodinat tray be benedicial to any of the

. e rrents as a ni cations n
‘“étYFﬁE’ﬂ féampoacrmfgt% @%hm%fag wgﬁﬁﬁ e gheg @FP@H}W'&PW‘S"
bé@s@ﬁu Rt SHoré fHaf 'E)H@tok HinteR OFthé @¥dcHBed @P%@fs @By irf a4t

of 7 WD 20061039438 PCT/ US20051035089 ectronic .
deserhedglenrent yehichrmayraeo ineludesush slomentg ps elhangs purepsafilters, radio .
frchue @y%}%ﬁca?%ﬂs %r%’@%%gen[l@ 6‘?('3 gégég ggllogg ﬁlg{ﬁ P% ?trl%g@&hllﬁmcs of
the @seof, caparftogut er program i nst ructi ons 508, and/or other

dat.a), and an i nput/out ut dr ver 5 ed to.an
(GREE nar e Bescrmiaaying Hobfia ea et qbot b way of
i1N.8tdt13H San@RBSE 1inditidn %%ee’iﬁ@&ﬁb&ﬁm&ﬁbin&wlﬂé}?the\&ﬁbﬁ&t niiRFof the
accessed, results in a machine performng such actions

dladosucemcwbmmﬁg:ea The embaghiments lﬂuquemd(rseabeqdnébfﬁéwm detail
ar, I 0 or

to enalh% ﬁ)ose% ﬂ(zﬁerc)i? Ié (t:l%ézgagtotrg pgzggget the 9ea%l{1€€s dif sch l‘l%ﬁlglo ﬁ)thér

erbudimerits map beﬁtﬂiiredhndmgnveﬂ) ﬁmm‘fnoin fsmdhrthaise'uaﬁral iel logical
esent enbodi nent to h aI I | at e .and rmderatg]the

fitpons and ghanges 'Bi%b‘b%‘ﬁ %P%‘F arting fompihe seepg 0L s or

d@ﬁoﬁi’e ITHidSbtadd N@scﬁfﬁ?d?%’ih‘éref&r@ §s R6tQ6 88 Bken ROAimin sB%nd-
beneficially packaged in a ceram c package directl'y on

the @FPPGfOf varipugembedimagnts isdefinedipnly. by, heappended ploins, along with the
st EloSy ey A5 BIRER BRfleg ™y e 2ppl i <0 Lo

onen € article 502 as wel |
[068628]0 t h@uph emBGdiﬂnEntS Gﬂthe ifhen]subjectandich fiay be referred to

hesgiatmaiallCorpolFt el bhe B R T o4 oA BT qnge and
wRhURinté2RAHD KoRhARR it (RQLoRIY s fslicdfntb hy Sikdle Hvéndon

bus cabl e 512. The ‘'communi cati ons network may incl ude a
orrinydnéive cﬁncem@fi;po@dhemeqmmm faqt émelnsesl |Trmlsrahbm®cspemlﬁ¢ay a

etgyc{d’lmgrﬁé: lli]qv"él%eésr} 1‘1)1\A§}ra§ed a%ﬁ lk&ﬁs gg‘?dﬁlé grein, nglog dati% pagplgcla[éﬁ that any

arddhigenén caloilaed t(ﬁaihie@él &ie safe hEPOe, mAy bedsubstituted fon s speciﬁc

wreless inter ion capabjlity in place of in
erBbAdimenés Shap™. dASH ielnsus Gifadsp soterany o Eadagtations or

vatRfibRWbE o] vaRB R enilddihéhtd. &ﬁbmddo%g il hycﬁ/e%gxbodlments, and

conmuni cati ons net wor Kk, ere may be an electronic
otbérremblotlimentstnofrspecificaldy dqscxﬁhcd ﬂn:ngge wilt be apparent to those of skill in

the art upon reviewing the above description.

[00029] The Abstract of the Disclosure is provided to comply with 37 C.F.R.

§1.72(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

9



the illustrative enbodi ments of the TFC descri bed
above. The electronic circuit or circuits in the
comuni cati on network that nmay benefit fromthe

crib cl osely coupled TFC may include the | [
gﬁi?&ﬁ?@%@ssors 504, and the external I|ine dr?QQ&gg@ﬂ%ﬁm”
as the input/output driver 510 shown in the figure to
send signhals down the cable 512. The 25 enbodi ment may

thecfolimwiag clainad reflect Ainventive subgect maiteriligsi al lessahgalefeatures fof a

Ih hpwn, syst.em endi upon, t he specific .
siygf et e B B0 B RE st BeFbvaiscomgated into the
Detalilo@ Destribti6h, SVithraatieclainh@arilidg ol i€ oWdasiBgparhie @ibadimeal. y

be a conputer system having a nunber of elenents

i ncluding calculating el enents 504 such as a

m croprocessor, nenory elenments 506 storing program

code 508, conmmunication 30 el enments and i nput/out put

driver elenents 510, and nay be connected to other

conputer systens via a bus or cable 512, or by a

W rel ess connection (not shown). One or nore of these

el enents may benefit fromuse of the described TFC, in

particular the UO driver 510, and/or the calcul ating
el ement 504, both of which nmay have instantaneous
current issues 8 WO 20061039438 PCT/ US2005/ 035089 t hat

a closely coupled TFC may i nprove. The enbodi nent may

be beneficial to any of the individual conponents of

the system dependi ng upon the use. The enbodi ment nmay
al so be useful with nore than one, or any nunber of

t he described capacitors used in each described

el ement, which may al so i nclude such el ements as charge

punps, filters, radio 5 frequency applications, and

differential AC couplers, anong nunerous other exanples
of the use of capacitors. [00027] The acconpanyi ng
figures that forma part hereof, show by way of
illustration, and not of limtation, specific

enbodi nents in which the subject matter of the

di scl osure may be practiced. The enbodi nments

illustrated are described in sufficient detail 10 to

enabl e those skilled in the art to practice the

t eachi ngs di scl osed herein. O her enbodinents nay be

utilized and derived therefrom such that structura

and | ogical substitutions and changes may be nade

wi t hout departing fromthe scope of this disclosure.

This Detailed Description, therefore, is not to be

taken in a limting sense, and the scope of various

enbodi nents is defined only by the appended cl ai s,

along with the '

10



15 full range of equivalents to which such clains are
entitled. [00028] Such enbodi nents of the inventive
subject matter may be referred to herein, individually
or collectively, by the term"invention" nerely for
conveni ence and wthout intending to voluntarily limt
the scope of this application to any single invention
or inventive concept if nore than one is in fact
di scl osed. Thus, although specific 20 enbodi nents have
QlAIMS | | ustrated and described herein, it should be
appreci ated that any arrangenent cal culated to achi eve
the sane purpose nay be substituted for the specific
WHRqs canég ishown. This disclosure is intended to cover
any and all adaptations or variations of the various
enbodi nents. Conbi nati ons of the above enbodi nents, and
ot her enbodi nents not specifically described herein,
Wi | | Aomethodacemprisiogt hose of skill in 25 the art upon
above descrd ption OOO stract

0| Blbchitaly S saparifind ~AS irdh. sopauti ielbotqte 295 Blsecond

clana@étl% eléﬁfbder \}viﬂg adielabsit b rialRiving & dieddtar/cbhstant greater
reader to quick %ascertaln the nature of the
MG

thare A, dmcoutagé usubstantially the entitety of @t iqas(t ipge surface of the
TS BRSO BohAi L bl dl R ol & baphRd Refiha ¥ s

dapadill‘ahcéafeengmyng 30 Det ai I ed Description, it may be
seen that various features are grou ed together in

si ngeEectisay §eRarAting @rf“'FHéo"BH'P ghthe Tyt candlichive glecy oaﬁ iftom a
glbgrgc? géh‘l'bﬁ AWk § fu%? ESﬁc@ld@ige lefettobig™ fhythe}ﬂf' ﬁctl |€‘?’ﬁ£}%ﬁal%nd

sure I's not e interp ret ed ecting
pronidingitbe firabiportion of thienficst oenﬂuctmeelestrodquﬂeanimste voltage,

f eat.ur t han are expres recited in each.claim
b The So80nd oty adids BB St haaruGoR: Al providing
tﬁ@hé@ﬁd}ﬁbrﬁbﬁbf’ﬁwé fakt &ﬁiduct:ﬁé’éiébtr&@e Wﬂhlaeﬁrd%ltbﬁé l'ies

in less than all features of a single disclosed

enbodi nent. Thus the followi ng clains are hereby

NcokrpQr i . he J: 2 It - W .
21 o ey defife B Seieicr oiRein 3o BPEIE Aual v, & Yoot
cohétabhighbathansa dleteditie consstadt. of Ailigdhhiidec an@ icoRiphiges one or

electrically separating a first conductive el ectrode
nporg Mategals selected from the group consisting essentially of barium strontium

titanate, barium titanate, strontium titanate and mixtures thereof.

3. The method of claim 1, wherein the first voltage is provided by a first
power supply for a cache portion of an integrated circuit, the second voltage is
provided by a reference supply, and the third voltage is provided by a power
supply other than the one supplying the first voltage, for a core logic portion of
the integrated circuit.

4, The method of claim 1, further disposing the second electrode upon a

substantially flat substrate of material one or more of which is selected from the

group consisting essentially of single crystal silicon, polycrystalline silicon, glass,

11



conductive electrode with a dielectric material having
a dielectric constant greater than 1.0, in contact
with substantially the entirety of at |east one surface
of the first and second conductive el ectrodes and
form ng a capacitor having a first capacitance
density; electrically separating a first portion of the
first conductive electrode froma second portion of
the first conductive electrode with the dielectric
simgtee rorystal anue memicandugterhangteriali rpetal ifoih, ¢dpe reast igesamic,

nductlve Hi g wth a first voltage, providing
PPE{E‘%@E‘S%' o " Qe/e el ectrode with a second voltage,
and prOV|d|ng t he second portion of the flrst
conductive el ectrode with a third voltage.

Snet hdhe gnetbpdigh claimyAe WhErein e éiJBF*é%t?rmét% @?F’ﬁ phsality of
c@n&jucfﬁggtc\;lé# °d|s %@ﬁt@nE Lg:'f'eerle Q@%Oﬂ%ﬁélgfﬁﬁﬁré Qop side_of the

con con ni rises one
subdteate & a tmﬁba'csldd offtrmsubwagaf oup consisting

essentially of bariumstrontium titanate, barium
titanate, strontiumtitanate and m xtures thereof. 3.

elhe 'Fﬁé 'ﬁﬂ%h&ﬁ oFEI%lnq‘Slwhé’ﬂﬁﬁ ﬂf\é“plhhﬂl})f bf édnd\b@h\t/@ﬁli%s'c‘émpnses
prOV| first power su or a cache portion
aoflrsdmpluumh@grdt yidsc etectriqally t omrmbogwdtheolﬁrsigport@n of the first

V|ded ref ce..su d the third NS ge
P iR "8 SRR B BEInG i SR gt e Sulifia
supphyddtant siufdlitys bf Vidst @@etrichy cansédtigl v Seduid EOMuctive
of the integrated circuit. 4. The nmethod of claiml1,

elagtrode to aiseserd Rgrtioneofdbe batioraiside eidhe supstiate;
subsg@ma gl'u:ré(nt bPbiaS Whstiri g c8fm£'&ﬁ1§rth§'se88u‘?d BbrtfER' & R first
whi ch 'I's Y&y 1a Mt he nsrsting

cendumtitve &lléciroak tmaﬂ@lrd port}cmt@ﬂthe |bbttomns|d¢)of thersubistratd; mad
el o ik 4GSl ering & TouF e orac
IdEaﬁBhg 88 th'&Jpe8lle 05 the@@os‘ﬁ%@fbda ﬂfth ? lﬁhffxdof cBRGIcEideatibi®s on

substrate material has a pluralit nducti ve vi as
the bptb@ndsnde)of:medsmhstrate;oumrem sdegtadlmefsrafrtha pﬂmphmsdef vias

of the bs o_a bottom sid t he, subst r.
offdinBord 0 el iRt IER e e anelst ByPIarID 6 1B chip
nﬁ-‘dlmﬂhg'bUHﬁ)sVdrﬁén ﬁﬂé?"at&ﬁ@ircwta first plurali ty Of vi as

el ectrically connecting the first portion of the first

7. The method of claim 4, further comprising a third conductive electrode
disposed upon the bottom side of the substrate, separated by a dielectric
material having a second dielectric constant from a fourth conductive electrode.

8. The method of claim 7, wherein the second dielectric constant is the same
as the first dielectric constant, and the fourth electrode is electrically separated in

at least two portions.
9. The method of claim 1, further electrically separating the second

conductive electrode into at least two portions, and supplying each portion with a

separate power supply.
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conductive electrode to a first portion of the bottom
side of the substrate; a second plurality of vias

el ectrically connecting the second conductive

el ectrode to a second portion of the bottom side of the
substrate; a third plurality of vias electrically
connecting the second portion of the first conductive
el ectrode to a third portion of the bottom side of the
substrate; and a fourth plurality of vias electrically
connecting a fourth plurality of contact |ocations on

f_ th bstrate t t | ity.of
ont BB Tettag; oSG, S, Wt easth Sedticaly Senala,borigh of the
s\é@@r‘icﬁé%cﬁ@b@@ @ig?@ﬁ-ﬁﬁu fdertditadtiodlatéd éle%ﬁlc@fly ‘sépérat@bﬁrtlon of
di sposed to electrically connect to a selected one of a

te firsshelectrode. f1ip chip nounting bunps on an integrated
circuit. 7. The nethod of claim4, further conprising a
third conductive el ectrode disposed upon the bottom

191 de Aohethod, somptisiage, separated by a dielectric
mat eri al having a second dielectric constant f{rom a

f our eleckisdlviceERFatingcar Jiget. cogduatiye Rlegirrfesffrin,iam second
Wﬁ&u?ﬁ IQ% maﬁléé@(ﬁﬁﬁn&eﬁﬁﬁw@t P%Iéd?ﬁcé ant&S
rst an t e

ect ric constant ourth electrode
is elemctrmadiyxlsbpampgraaﬁretjpcomon af thedfast canducfiee elestrede $érom a

The qret fod t Legtyical ti
SPrond BUSAD of % HBL POUCHE SRS, T of | oot two

port b%\ﬁdln?‘r{ﬂesﬁﬂép CPUrl"Kh AR qRe PRHsE Ic@ﬁdwtrva 8lecHBA&NGRIE a first
power supply The nmethod of claim9, wherein

veliage, drrevidingc el secongacenductive elestrode witle a seaopddvoltage, and

ARGNGIEE b OG5 N SBRRRE BG4 sl

conpiherelg: thel gietgctriimatesgipRasita dizlectiic rcdhspnighiarvthan a
el ectrode froma second. conductive electrode w't

cileqteie  6anstant: ef ISHICORADIINP, 3RA TasRRISES OBASOGTOTe Materials
s@|e%%or e ltKFe@?)?l 3 lﬁﬁst’fhg 'e“s§ént%3§/t S Baflind %ﬁoﬁhurﬁt fitanate,

conductive e rom-a second’portion o
badoohutitbnate, strertiuno titgnatenang mixtuksrtheteoé first portion
of the first conductive electrode with a first
12. A method, comprising:
electrically separating a first conductive electrode from a second
conductive electrode with a dielectric material having a dielectric constant;
electrically separating a first portion of the first conductive electrode from a
second portion of the first conductive electrode;
providing the first portion of the first conductive electrode with a first
voltage, providing the second conductive electrode with a second voltage, and
providing the second portion of the first conductive electrode with a third voltage;
disposing the second electrode upon a substantially flat substrate of
material one or more of which is selected from the group consisting essentially of
single crystal silicon, polycrystalline silicon, glass, single crystal oxide,
semiconductor material, metal foil, tape cast ceramic, polymer and mixtures
thereof; and

13



vol tage, providing the second conductive electrode wth
a second voltage, and providing the second portion of
the first conductive electrode with a third voltage;
wherein the dielectric material has a dielectric
constant higher than a dielectric constant of silicon
nitride, and conprises one or nore materials sel ected
fromthe group consisting essentially of barium
strontiumtitanate, bariumtitanate, strontium
titanate and m xtures thereof. 12. A method,

COMPYSI NG SRRl hls SRALEGr RohiictlyeIRLUGpYEed to
el ectro e Prom & Aesn conductrve ec e Wt

cdhalictadiedtricarasigidis frohea itoyy sidedf ¢he stibstrate 40 %t battom side of the
electrically separating a first portion of the first
subslRlEt i ve el ectrode from a second portion of the first
conductive el ectrode; providing the first portion of

the first conductive electrode with a first voltage,

18r oviTengnethed sef ahainc ot uahierein ethec tplurdbitywiof hcandustivedvias
vol tage, and providing the second portion of the first
C@H]Pﬂ'ﬁ%?i ve electrode with a third voltage; disposing

the gefenPIRAIRG dFORSs 'él&'f'nc%ll?l&b‘hhé&‘iﬁgﬁ‘mé’flfdtadortlon of the first
substrate of material one or nore of which is sel ected

condustivecslegtende toantinst portign @f Senbottom pidss of the sybstrate;

cr yaearein Bl B XA Blfhcallf cBphbFY, e Befond Ol Getve
elepodeds a seeoadiportigrofthebottom sidl bfithessubstrategof ;  and
13 the substrate material has a plurality of conductive

VI as adhisp p4eality of viesrlertticallyconpeeting begiesrad pogiansofithep first
f
LG LRI B, Ok AN S B W ungtgtes and

pI ur al fousth pluratitycbf oiasvelevirigally conmecting s foarthi pistality of contact
Gatois o tor sie e sibitte 1o & MR GURBH.Sreontack Rcations on
tlﬁ’é’bbtt@r'ﬁ Sdle URehd LB KRFALS) \Qﬁel‘éfn Eél@ct%!dttﬁ{ersaéﬁtheaplﬁl%ﬁﬁé@ of vias

plurality of vias electrically connecting the second
aremiRposeddo electicallydeonnech te @ceriectedranenaf af pluradityoof flpnehip

rr’ci’cinijln“?in8fbu'i*r§1 o' Qﬁ mtgéra’ted circuit.

14. A method, comprising:

electrically separating a first conductive electrode from a second
conductive electrode with a dielectric material having a dielectric constant;

electrically separating a first portion of the first conductive electrode from a
second portion of the first conductive electrode;

providing the first portion of the first conductive electrode with a first
voltage, providing the second conductive electrode with a second voltage, and
providing the second portion of the first conductive electrode with a third voltage;

disposing the second electrode upon a substantially flat substrate of
material one or more of which is selected from the group consisting essentially of

single crystal silicon, polycrystalline silicon, glass, single crystal oxide,

14



athird plurality of vias electrically connecting the
second portion of the first conductive electrode to a
third portion of the bottom side of the substrate; and

a fourth plurality of vias electrically connecting a
fourth plurality of contact |ocations on the top side

of the substrate to a fifth plurality of contact

| ocations on the bottomside of the substrate, wherein
sel ected ones of the pluralities of vias are disposed

semiedneltictar coateriat,o medalt failp tapes edaet tcethrnige polyraer and mixtures

t Iurﬁlihy of flip chip nounting bunps on an integrated
§€CLiAY 14. A net hod, conprising: electrically

sepaathifd cdonduthle Esidel dispokedt tsle the opbflorhesried of the
conductive electrode with a dielectric material having

sybglratee separatasbby, aadielectris| mateariat havipg sepegand diglestria eanstant

[ fLr ductive electrode froma second

f'g)gé %ifg%rggoéﬂgm%r(%%c“ségﬁduct ive el ectrode; providing

the first portion of the first conductive el ectrode

wth_a first voltage, providing the second conductive

1o+ ectThgd@etfiadh of, claido WBPE%‘@;ébe ﬁéon%r%%lﬁﬁ‘i”ﬁgm'ﬁéant is the
s%ﬁﬁaogg r?ifs‘?_ndigfecfrléecshétﬁﬁt GO W gy ﬁ'(ﬁ@%ﬁé&e iVdidbtfcally
third voltage; disposing thé second €electrode upon a
sepbratedhin atl legstftatpostidrst r at e of material one or nore

of which is selected fromthe group consisting

essentially of single crystal silicon, polycrystalline
silicon, glass, single crystal oxide, 14 sem conductor
material, netal foil, tape cast ceram c, polyner and

m xtures thereof; and a third conductive el ectrode

di sposed upon the bottom side of the substrate,

separated by a dielectric material having a second
dielectric constant froma fourth conductive

el ectrode. 15. The nmethod of claim 14, wherein the

second dielectric constant is the sane as the first

di el ectric constant, and the fourth electrode is
electrically separated in at |least two portions. 15
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