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The present invention relates to a circuit interposer comprising a
multilayer, universal, muiti-functional, common conductive shield structure with
conductive pathways for energy and EMI conditioning and protection that

25 possesses a commonly shared and centrally positioned conductive pathway or



el ectrode that sinultaneously shields and allows snmooth energy transfers
such as decoupling operations between grouped and energi zed conductive

pat hways.

The invention is for energy conditioning as it relates to

i nt egr at ed"O Wi t (1 C) device packaging or direct noUPEEESWRIAbDJUl es, and

nore 5 specifically, for interconnecting energy utilizing integrated
circuit chips to a printed circuit boa?2d,

nmount ed | C re)sitioe thst SimultaieduSH SHIdd aRd BleIs BBtV EaRilgy fFandtars duUi 1

conponent

and an energy utilizing ['oad. 10 Mre speci A
al | ows pai r qtiFayseTHBDAVEMBN i§ F6E BRérgy CoPaiibimySasPit relafs! foomesgratedoper at e

packaging. and/or exfernal energy circuit connections or other
substrates G"tddcduplihgE NSeitionsathanieeh | Q%d?éw bRd 2BAergizet ¥BnEG&@REBY Source

ically, the present invention

with respect to one another in a harnonious fashion, yet in an oppositely
ed or chatd@iedIOpRice ph iorelirect TRRuUhRENC | Riddules! dNdovhste ener gy
conditioning in such forms of EM filtering and surge protection while
mai nt ai nisng speéifical} 6V iterebnriteting GRkdrghd uliidingh Gtegrarel XirtlSt VRIPE & gour ce

phased or

and an energy utilizing-load when placed.into

(1C device packaging or direct .

a circuit and energi zed. The

vari ous enbe#hteandicul fbobhE (10)\device Packadihg oF dredtanowhéd IC tddules dsaeous and

effectively provide energy conditioning functions that

I ncl ude bypassi ng,

~ decoupl i ng, ifterbaNection’ Medium \betveeNHCst &idthegr Gorfipdriant padkadiiy aRdpri N SSO
(Si nmul taneous Switching QOperations) states wi thout contributing 20
di sruptive extengl energgi titoult berectionso or hether rsubkiratey séantainingt BRergpvent i on

- is passively operated within the circuit.

Background of the Invention

| nt er poser pathwayslexdingio dnel frohe dn ienelgysourveudnicaruenergy plilizingdeadf si ngl e

~and multi-chi.p nodules. (SCVMs or MCMs) to electrically connect one or
25 integpated ci Move tspebifipally( it )présent ipventior daliowsc paitedd oa rmightiosing eet

mor e
I C

. electronic WO 01/ 10000 PCT/US00/ 21178 3 packagi ng, or other substrates.
The i nt er posendystive ipdtravays i electmodes) taodperate wills respect to one another in a

15

20

25

harmonious fashion, yet in an oppositely phased or charged manner,

respectively. The invention will provide energy conditioning in such forms of EM|

filtering and surge protection while maintaining apparent even or balanced .

voltage supply between a source and an energy utilizing-load when placed into
a circuit and energized. The various embodiments of the invention will also be
able to simultaneous and effectively provide energy conditioning functions that
include bypassing, decoupling, energy storage, while maintaining a continued
balance in SSO (Simultaneous Switching Operations) states without contributing
disruptive energy parasitics back into the circuit system as the invention is
passively operated within the circuit.
. Background of the Invention

Interposer structures can be used in the manufacturing process of single

and multi-chip modules (SCMs or MCMs) to electrically connect one or more

integrated circuit chips (ICs) to a printed circuit board, discreet IC electronic

A1



forns of energy propagating along the contained internal interposer
conductive pathways |ocated between an energy source and an

energy- utidj zi oad such .as an IC. The interposer can provide energy
pat hs  bet V\J/eyie)éi/pﬁ%d I C chips and a 5 PC board or substrat Eflglgﬁ??’41¥7sdesi red,
bet ween different active conponent chips nounted on the interposer,

i'tsel f. A main di sadvantage of conventidnal approaches to interconnecting
and packagi packefingCocothps sibstidtds. IThetinterpdset prideSTddntitiohingest viakions t he

t:hi nness of the substrates used in traditional nultichip nodules results
i-n the ener giprhe ofl enéi@y tpropdyating aldngithe [tamiair@drintemal Visteypdsief bonduetivence.
This results in undesired noise, energy |oss and excess thermal energy
producti on. pathwayslochiedrbetween ananergyndourdeland an Emetgy-ttilizivg 1oad SuéH em
integrity when routing or propagating energy along pathways though an

i nt er poser saah @4 Ehe interpbseraan myvite ehefyy\pathsbetvesn ¢he IO chipsrandust |ife
cycles over the last 15 decade. A systembuilt just two years ago can be
consi der &5l oP€dloatd:ort substrate, and ifadeskred, Hetwemmdifferenbactiverdonipomenbéhipdie sanme
application. Accordingly, passive electronic conponents and the circuitry
built into tmosrtedloa tby interposercitsklft 0 evol ve just as quickly. However, the
evol venent of passive electronic conponentry has not kept pace. The
performance of a Amapudisadvantagehef cotVentional approactsstodnterdormetting amd | y been
constrai ned by the operating frequency of its slowest active -el enents.
Until recentpackagingof @ chipeir MulteChiptNMedules (MOMsparisesdronithid thinhes®6dr y
conponents that controlled the overall system s specific functions and
cal cul at i onsthe [debstrates used jn traditioriah enudiibhi;ymodiiles mesuligean aheeheryy foéds

m croprocessors, menory conponents and their data, the 25 focus has
changed. 10Thetpdhe IC chipe hadng ralativelychigh impedance rithis resplts in pmdesirde nbise, WO

01/ 10000 PCT/ US00/ 21178 4 systemuser with increased processing energy and
speed at a cRnergxdossy andi excasssthenfisl energyt prbduction e¥bhess\problensname nust

al so be elimnated or m nimzed

relevant and can be critical to system integrity when routing or propagating
energy along pathways though an interposer substrate.

Electrical systems have undergone short product life cycles over the last

15 decade. A system built just two years ago can be considered obsolete to a third

or fourth generation variation of the same application. Accordingly, passive

electronic components and the circuitry built into these the systems need to

evolve just as quickly. However, the evolvement of passive electronic

componentry has not kept pace. The performance of a computer or other

20 electronic systems has typically been constrained by the operating frequency of

its slowest active -elements.  Until recently, those elements were the

microprocessor and the memory components that controlled the overall

system's specific functions apd calculations. Nevertheless, with the advent of

new generations of microprocessors, memory components and their data, the

25 focus has changed. There is intense pressure upon the industry to provide the



to neet international em ssion and/or susceptibility requirenents.
Processor operating frequency (speed) is now natched by the 5 devel opnent

and depl oynent of ultra-fast RAM (Random Access Menory)

These bre

operating frequency (speed) of the active conponents past the |

archi t ect ur es.

PYMhs have allowed an increase of the oveCGAUSOV2YBt em - -

Gz nmark.

During this sane period, however, passi4e conponent technol ogi es have

failed to kegftemPuddrivith!inERBsEE Prdtessilig Bh

i ncr ement al

changes in conposition and perfoOrnmance. These advances

hendodpbebanttn BeqdyGRg uar! Y 10

In ‘

passi ve congesicrEMAeeha iAtrbseheHvitBAmBaté i Gisoese Blirhiatdd or Hbfhized ONPONeNt

si ze reducti on,

. . slight nodifications of discrete conponent electrode .
| ayering, dighwret nteinstionaPerdissidn.and/ti siBsbptibifityirequifenténtslevi ce manuf act uring

techni ques or rates of production that decrease unit production cycle

times. 15 In addpidcessoraiopehfting fegtiency' r(Sseed

Cis2Snove NAiaticheBatpwaws shoul d

normal |y be grouped or palred as an electrlcaPIy conpl enentary el enent or

el ement s5t habvelgprteitodnd RIpldyntetit 'dfCaltrh-Yast "RANR (Reridof®| Adtebs) Mrhamy

y and in

bal ance within an energi zed system Attenpts to |line condition propagating

~energy Wi thaphiteéturs! THeEOBRIakthrbighs! IRfet Sllowed &esvsleay 6f theObverall

interference in 20 the formof EM, RFI, and capacitive and inducti

par asi ti cs. sysiems- oparairsiequency (Speed) of tha faktivedcormpoients pastiige i IGHe ances

and performance deficiencies of

ve

t he passive conponents that create or

i nduce i nt erfaek.eDakng thiscsdnie pericd) howeesh, padsivet doniineft teehhdlogies hws e

probl ens have created a new I ndustry focus on passive

25 conponents

wher-eas, onfafled tbekestr apswith othesd memo breaktirsughs and i haveo pradaeed ranlyr: WO
01/10000 PCT/ USO0/ 21178 5 interference created by the active conponents
f r om souo cemcramentainchdrngessin sompositiory @ndagerformantanThese agvbncksoin bot h

sides of a
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conmon reference or
passive component design and changes have focused primarily upon

component size reduction, slight modifications of discrete component electrode
layering, dielectric discoveries, and modifications of device manufacturing
techniques or rates of production that decrease unit production cycle times.

In addition, ét these higher frequencies, energy pathways should
normally be grouped or paired as an electrically complementary element or
elements that work together electrically and magnetically in harmony and in
balance within an energized system. Attempts to line condition propagating
energy with prior art components has led to increased levels of interference in

the form of EMI, RFI, and capacitive and inductive parasitics. These increases

- are due in part to manufacturing imbalances and performance deficiencies of

25

the passive components that create or induce interference into the associated
electrical circuitry. |
These problems have created a new industry focus on passive

components whereas, only a few years ago, the focus was primarily on the

o

11



ground path, spurious voltage transients fromenergy surges or hunman
beings, or other electromagnetic wave generators. 5 At higher operating
Speeds, EM._.C | so be generated fromthe electrical gj ' at hway
itself, |°c%ﬁ®3€es shieldinng fromEM desirable:. D ff%’@%ﬁ’%ﬁl&and conmon
node noi se energy can be generated and will traverse along and around
cables, circuit board tracks or traces,®and al ong al nost any hi gh-speed
transm ssi olintefférence deested ibyetheaadtivaycomponents/ froas seyrces eandr contditions0 of
these critical energy conductors can act as an antenna, hence creating
energy fi el dach astvoitage ambalbnces bbbated armbaihcsides ofhaccomypomvefeeericeeomr obl em
even nore. O her sources of EM interference are generated fromthe active
sil'i con conmgened pathsspurieys apltage transiertsifioahendigy sargesadr remsars beingss SSO
are notorious causes of circuit disruptions. Qher problens include
unshi el ded @ndtheb sjeetrasiagneticomaveggertenatorsi r eel y coupl es upon or onto the
electrical circuitry and generates significant interference at high
frequencises. U. At Highernbpévatihg cspeieds, EMI564n 2480 fhe egeneratéprirom2the 2000
and U S. Patent Application 09/579,606 filed on May 26, 2000, and U. S.
Pat ent  Applelectridabrcirogit Tthwial itself, esthich rhakes Bhieldhig Groah dEl wesinable.S.
Provi si onal 20 Application No. 60/200,327 filed April 28, 2000, U S.
Provi si onal D¥ferentialtandrcohonon Bi0de 0diseahefgy ean bageneratedcuel will iraverse.
Provi si onal Application No. 601215,314 filed June 30, 2000 by the
appl i cant s raldngt and eraundtdablesd cireyitr boerddracks oo traces, zarid glong alestranye,
mul ti-functional energy conditioners. These multi-functional energy
condi ti oner highespees transmission inesombusdljinecpathway.| {n maoyicasies, omedarondree 25
el ectrode of a structure that can sinmultaneously interact with energized
and WO 0/ 1efdbeseCTritisb@retgyr sondugtersr ean aohdacan astenaahhence | aseatingdes
contained in energy-carrying conductive pathways. These energy-carrying
conduct i ve eaetgyaiields dnatoradiate érom thase consiuciors lapd Aggravate the pseljem nanner
Wi th respect to each other and are

even more. Other sources of EMI interference are generated from the active

silicon components as they operate or switch. These problems such as SSO are

notorious causes of circuit disruptions. Other problems include unshielded and

15 parasitic energy that freely couples upon or onto the electrical circuitry and
generates significant interference at high frequencies.

U. S. Patent Application 09/561,283 filed on April 28, 2000 and U. S.

Patent Application 09/579,606 filed on May 26, 2000, and U. S. Patent

Application 09/5694,447 filed on June 15, 2000 along with U.S. Provisional

20 Application No. 60/200,327 filed April 28, 2000, U.S. Provisional Application No.

60/203,863 filed May 12, 2000, and U.S. Provisional Application No. 60/215,314

filed June 30, 2000 by the applicants relate to continued improvements to a

family of discrete, multi-functional energy conditioners. These multi-functional

energy conditioners posses a commonly shared, centrally located, conductive

25 electrode of a structure that can simultaneously interact with energized and



separated from one another by a physical shielding. 5 Sunmary of the

| nvention Based upon the foregoing, there has been found a need to provide
a manufactured interposed circuit connection device that uses a | ayered,

mul ti- fult®PBI¥®  comon conductive shield structure CSTHENHRAT

ener gy-conductive. pathways that share a common and centrally positioned
conductive pathway or 10 el ectrode as pért of its structure which allows

for energy quivddtdondutivedsathiay eRetrodes tirithihed en eﬁe@yléafryﬁwgr&huaaﬁ:e
si mul t aneously in one conplete unit. The invention will also conprise at

| east one i ngtineayse Hﬁd@s@dbﬁa@y—c@ﬁymgf‘fmmm Ieéhtckp@rateOiiﬁ%ﬁses a
uc

commonly shared and centrally positioned con I ve pat hway or el ectrode

as part of idppositalyqihased orSchidiged mvatiNer WithVirédpedt %@ dachVvotHer bRt are
si mul t aneous physical and electrical shielding to portions of an active

chip struct Lgepamed\&bdnmén@theriby%?@blcamdiﬁgtl ng energies wthin the new
structure by all ow ng predeterm ne si mul t aneous energy interactions to
t ake pl age between grouped and Sunfharvdfthe Inoestiont | ve pat hways to be fed by
pat hways external to the enmbodiment 20 elenents. This application expands
upon this concepBasad! uponithe fordpsing Otirse hasdencloundid néed & prsidde a
conprising a nultilayer, universal nmulti-functional, commobn conductive
shiel d strughandactied intensbsedi sieuit Tohnedtivnt deice that ases anlayéred]) multi-di scr eet
versions of various prior art devices with a single individual unit that WD
01/ 10000 PCHindtional? torfinon/ conductive Shield stictard eoitainings gaérgpcohdedtiveui t
protection and conditioning that will -help solve or reduce industry
pr obl ens angathveysthatsshase daommdreandibemteally pdsitioned oonductivd pathelaytoron t o
| ow i npedance energy distribution above several hundred MHz lies in thin
di el ect ri0c electrgye pisgaet dfdisistraktugy which allbwa doroerénagyc eonditidmirighas welbasnt
I nvention, which is nmuch nore effective than

a multitude of other functions simuiltaneously in one complete unit.

The invention will also comprise at least one inclusive embodiment or
embodiment variation that possesses a commonly shared and centrally
positioned conductive pathway or electrode as part of its structure.

15 ‘The invention will also provide for simultaneous physical and electrical
shielding to portions of an active chip structure as well as for internal
propagating energies within the new structure by allowing predetermined,
simultaneous energy interactions to take place between grouped and energized -
conductive pathways to be fed by pathways external to the embodiment

20 elements.

This application expands upon this concept and further discloses a new
circuit interposer comprising a multilayer, universal multi-functional, common
conductive shield structure with conductive pathways that replaces multiple,

discreet versions of various prior art devices with a single individual unit that

ER 1



mul tiple, discrete decoupling capacitors. It is an object of the invention
to be able to provide energy decoupling for active system| oads while

si mul t ane i ntaining a constant, apparent voltag .al for that
sane port%ﬁnh%’fomaactive conponents and its circuitry. 10§?ff9|§@ayrz§obj ect of
the invention to mnimze or suppress upwanted el ectronagnetic eni ssions
resulting fromdifferential and common de <currents flowng within

el ectroni c praevides s cosheffeclive ayatem of kiscuihprotaction andn¢andéioning that will an
object of the invention to provide a wide variety of nulti-layered 15
enbodi ment s helpisalve of reduee industry proflemssand obstagiesas describediabove.ed by their
specific physical properties that can, when attached into circuitry and
energi zed, provi &scordingly, the selision; i9e lovws inapedanse neneray clistdigtioanabove
protections as will be described. It is an object of the invention to

provi de t he sgueral thundeed HMHz Slias i thin \ielegirie benargy aplane niechmologys Mot net
with prior art devices which include, but are not 20 limted to,

si mul t andouscserdanee with thed pPresent invesdian.: whishuisc mugb cvars ieffgetive thasr ent i al
mode and common node EM filtering, containnment and exclusion of certain
ener gi es sudhultiplecdisrreterdegeupling ¢apagitarsve parasitics, as well as parasitic
contai nment and surge protection in one int eg{rat ed enbodi nent and t hat
performs these dédeanebieckel theinvestiomthbe ableite iprayide ersray derouplingder or

pat hway. WO 01/10000 PCT/USOQ 21178 8 It is an object of the invention to
be easily ad¢iive@ystgmuioads,while simpitanegusly imaintaining om cconstanbr aprsrentr nal
conductive attachnents to a conductive area |ocated external to the

origi nal | 'y Yelkgepetantial foribatsameporiinr obagtive gamponents @pdiitsieirewitrs. conduct i ve
area - can aid the invention enbodinments in 5 providing protection to

el ectroOc syst eth 6 pRUPRIEGE. of ithe Jnygntignj toc Migimizen©rj sHrRPTEsSOMNWENtRdoVi de a
physically integrated, shield- contai nment, conductive electrode

ar chi t ect ur &lecypmageetic; erissians neesyitingefrem differential and common mode

currents flowing within electronic pathways that come under the invention
influence.
It is an object of the invention to provide a wide variety of multi-layered
15 embodiments and utilize a host of dielectric materials, unlimited by their specific
physical properties that can, when attached into circuitry and energized, provide
simultaneous line conditioning functions and protections as will be described.
It is an object of the invention to provide the ability to the user to solve
problems or limitations not met with prior art devices which include, but are not
20 limited to, simultaneous source to load and/or load to source decoupling,
differential mode and common mode EMiI filtering, containment and exclusion of
certain energies such as capacitive and inductive parasitics, as well as parasitic
containment and surge protection in one integrated embodiment and that

performs these described abilities when utilizing a conductive area or pathway.



el ectrode materials and/or an independent dielectric material conposition,
that when manufactured, will not Iimt the invention to a specific form
shape, or size 10 for the nmultitude of possible enbodi nents of the

i nvent i onWOWAE0%%% be created and is not linited to eRBHUFMHBI® shown
herein. It is another object of the invention to provide a constant
apparent voltage potential for portiors of circuitry. It is another object

of the inventionyt® ap’objdct of Bk PVBAINB e basily adaptédziosutilization withlar d
manuf act uri ng processes and be constructed of commonly found dielectric

and conduct iyfiofiBlopel & Moké exestasICEdndakiveatischméms itels conduatiae raréa ght
capacitive, inductive and resistive tolerances between or along electrical .
pat hways W fdtated Nexté&iaIodb M . origidilg riamutcined uinhvgntion. nThe nierigrreal const ant
and uninterrupted conductive pathway for energy propagating froma source
to 20 an epghRBctivhitol ai Benduetvk dréa i-Scamaiid&he Ghyertionoembbdiments/dmt i on to
provide a neans of lowering circuit inpedance by providing and maintaining
conducti ge B?d\}iﬂiﬁg’ﬁroléwbn% BlecttSsic By stémlcircuitrypar al | el within the interposer
to the energy source and the energy- utilizing | oad when attached into
circuitry between i Beobjechef thechesmtiondo piovide aZshysicdlly imtegratedc shieldr ef er ence |
node or ground as a low circuit inpedance pathway. 111 WO 01/ 10000
PCT/ US00/ 21 EdftainthdntSédnductive istectrode kyrehitieciufe tfivetHenuse twitnindependent de an
enbodi ment that couples pairs or groups of paired electrical pathways or
conduct or s éRictrodé aréials andioe laatindependentrdielactdt materialt compositiosathat  space
partially envel oped by a plurality. of comonly joined conductive
el ect r odes, whieptmanufactured; wilknot limitrtole inventiorotol alspécific foeay sheipehomsizéioi ce of
sel ectively coupling external conductors or pathways on to separate or
common qondfartthe enuititubievas possible|ematiodinents lof thesinventionethat\cambe created sane
enbodi nent .

and is not limited to embodiments shown herein.

It is another object of the invention to provide a constant apparent
voltage potential for portions of circuitry.

It is another object of the invention to provide an embodiment that utilizes

15 standard manufacturing processes and be constructed of commonly found
dielectric and conductive materials or conductively made materials to reach tight
capacitive, inductive. and resistive tolerances between or along electrical
pathways within the embodiment, while simultaneously maintaining a constant
and uninterrupted conductive pathway for energy propagating from a source to

20 an energy utilizing load.

It is another object of this invention to provide a means of lowering circuit
impedance by providing and maintaining conductive pathways that are
essentially in parallel within the interposer to the energy source and the energy-
utilizing load when attached into circuitry between these their energy conduits

25 and to a circuit reference node or ground as a low circuit impedance pathway.



Nuner ous ot her arrangenents and configurations are al so disclosed which
| npl emrent and buil d upon the above objects and advantages of the 10

i nvention wo ﬁ{og&r to denonstrate the versatility and w de s[{%r ead

appl i cati on uni versal energy conditioning intérposBFTHPORITE cui t
architecture for energy and EM conditioning and protection within the
scope of the present invention. Brief D8scription of the Drawings FIG 1A

shows an expl oded.astly,sipés tanvebjgctest Bk invertiBAO” prRNIde! a9 Bmbddirhant that
mul ti-functional energy conditioners; FIG 1 B shows an expl oded

perspective couplesqiairsrorarbeps cfipairedietttrivanpathivagsol bendurtark Yery closely
mul ti-functional energy conditioners shown in FIG 1A, FIG 2 provides a

circuit schanmmelation tpores amdthér into @ areb@rBpsice patialpeeldpRatby £ plutdlity-FI G 1A
and FIG 113 when placed into a |arger electrical 20 system and energi zed;

FIG 3 showsofzonmponly jpineaf candpotiviel electrides Oplates| ot pethways, Aat edn ppsdigsli nent
el ements conprising a portion of a Faraday cage-li ke conductive shield

st ruct ur & araluserwittpahoicertd selectivelpesupling extentdlrceuctbisr phtiakiassoran
expl oded perspective view of a portion the non-holed 25 enbodi nment

el enent s t hato separate oF gomtiion congactiviekpathwayh ot eleetrody platbsSibEated Within/\O
01/ 10000 PCT/USOQO 21178 10 that conprises a non-hol ed, interconnected,
paral |l el , cdhesameenthodimest. shiel d structure; FIG 5A shows an expl oded
cross-section view of a non-holed, nmulti- |ayered by-pass arrangenent of

the circuit archiNumerous oiserdafrangemens tandSconfiguiritions srenflsgUdisélbssts Wit h
outer image shields; FIG 5B shows a second expl oded cross-sectional view -

of a | ayer edvhigh ipplement aridobwild npén Ghe bose bbjedtatad advatggesesf ter e
from FIG 6A shows an expl oded view of a |ayered arrangenent of an
10  invention in order to demonstrate the versatility and wide spread application of a
universal energy conditioning interposer with circuit architecture for energy and
EMI conditioning and protection within the scope of the present invention.
Brief Description of the Drawings
FIG. 1A shows an exploded perspective view of an embodiment from
15  family multi-functional energy conditioners;
FIG. 1B shows an exploded perspective view of an alternate embodiment
from the family multi-functional energy conditioners shown in FIG. 1A:
FIG. 2 provides a circuit schematic representation of the physical
architecture from FIG. 1A and FIG. 1B when placed into a larger electrical
20 system and energized,
FIG. 3 shows a top view of a portion of some of the non-holed .
embodiment elements comprising a portion of a Faraday cage-like conductive
shield structure and a by-pass conductive pathway electrode;

FIG. 4 shows an exploded perspective view of a portion the non-holed

25  embodiment elements that form a Faraday cage-like conductive shield structure



enbodi nent of the present invention with outer inmage shields; 10 FIG 6B
shows a partial view of the interposer arrangenent depicted in FIG 6A
nount ed above an Integrated Circuit Die placed into a portion of an

I nt egr at ed¥&PVOMO: Package that uses wirel eads or pin iRETEFOHMBCt i on
instead of ball grid interconnections; FIG 7 shows a top view of an '
i nt erposer arrangenent; 15 FIG 8A show8 a cross-sectional view of an

al ternate | Watr Saffrisesahl AGBAGRE! Recehstiéd) Fardllel/ coffinfon Bnditave a

partial cross-sectional view of the interposer arrangenent depicted in
FIG 7 now ghielt sttlicturepet ween an Integrated Circuit Die Integrated Grcuit
Package with ball grid Interconnection is shown; 20 FIG 9 shows a close-up

view of a sol der Figil A isho@kCa Bgslblde cifsssklich\view bfCa Adh-RhledSmaltparti al
top external view of an Integrated Crcuit Package show ng the outline of

a prior art |dyated byspassWatrangerhentnof | tiie NBirdlite Architdttafy Qisedain girésanted to
assi st energy conditioning ; FIG 11 shows a partial top external view of

an | nt egsat afvefliérrcorifiguriioRs with @btetimadeshigldgdepi cted in FIG 10 but with
out the prior art interposer but the WO 01/10000 PCTIUSOCO 21178 11 new

i nvention placedFig:tsBshowsalsetet axmoldd cross-bedtional View ®T A lagleret rsuli t
Package with ball grid interconnection is shown; Detail ed Description of

the Preferr pdssadsiiovireim FISs SATRd rbated 90 dédreesitherfromt er s " UECI CA" wil | be
used to nmean a 5 universal energy conditioning interposer with circuit

architecture forFiGe6Aystiows ahMexplodedi Vieaniohga daybred cdreatigementicfham t he
scope of the present invention and refers to all types of discrete

ver si ons of efribediteent obthel preseit irivention with outerlinfejecshields;he acronym term " ACC
" for the words "predeterm ned area or space of physical convergence or
junctiono" whi chFliG: 6B shows a partial view of the interposer arrangement depicted in
FIG. 6A mounted above an Integrated Circuit Die placed into a portion. of an
Integrated Circuit Package that uses wireleads or pin interconnection instead of
ball grid interconnections;
FIG. 7 shows a top view of an interposer arrangement;
15 FIG. 8A shows a cross-sectional view of an altemnate interposer
-arrangement depicted in FIG. 7;
FIG. 8B shows a partial cross-sectional view of the interposer
arrangement depicted in FIG. 7 now mounted in between an Integrated Circuit
Die Integrated Circuit Package with ball grid interconnection is shown;
20 FIG. 9 shows a close-up view of a solder ball interconnection of FIG 8A;
FIG. 10 shows a partial top external view of an Integrated Circuit
Package showing the outline of a prior art interposer with externally mounted,
discrete arrays used to assist energy conditioning ;
FIG. 11 shows a partial top external view of an Integrated Circuit

25 Package sirﬁilarly dépicted in FIG. 10 but with out the prior art interposer but the

18T



10 defined as the physical boundary of manufactured-together invention

el ements. Non-energi zation and energi zation are defined as the range or
degree to ' el ectrons within the "ACC' of either discrete or

non- di scr d"vgb@{e@(gi'ons of UECICA are in notion and are t&@ﬁ%@@f’i"ﬁg to

and/ or froman area |ocated outside the,  pre-determned in a bal anced
manner. 15 U. S. Patent Nunber 6, 018, 4481,1 which is a continuation-in-part of
appl i cat i on new iinvention piagedo bethe@nf ahclitebratedr Qirduit Di®dBtegnated i Skcwdtd as

U S. Patent Number 6,097,581, which is a continuation-in-part of '

appl i cat i on Paskage withiball gad Bvercommtection dsishgwn;| 8, 1997, now issued as U.S.
Pat ent Nunber 5,909,350 and US Patent U. S. Patent Application 09/561, 283
filed on April 28, 20 B d ptof the PyefdriadiEinbodig®nt 79, 606 fil ed on
May 26, 2000, and U S. Patent Application 09/594,447 filed on June 15,
2000 al ong wit h BsSisedrheseins thehatronpml teoms i“OECHGA" &0 Ba Sysed4ofmeanl aJune 30,
2000 by the applicants relate to continued inprovenents to a famly of

di scret e’ munivergal gpeigyeenditioningintetnoset with circuit anchitentunei fof enetgyamal - ener gy
conditioning shield structures and are 25 incorporated by reference,
herein. WO hewddionoy arsiopyotectips within theescope ofEiBE Gresandiineerdion aand

conbi nation of electrically conductive, electrically sem -conductive, and
non- conduct iréfersfoaalidypes of disemetp apesions of tee devieg.s, | ayered or stacked in
various structures. These |ayers can be conbined to forma unique circuit
when pl aced and bhadditiondas wsed hyeseipmtheriagranymntesm AGCehiiardiheewosdscan

i nclude | ayers of electrically conductive, electrically sem -conductive,
and non- condrfédetpEmingd carealos spage of physigabegnyergencemrgbnctiomntimbidhvis pat hway
el ectrodes, differentially phased conductors, deposits, plates, VIAs,
filled dRd Qefined é%iﬂ'&mﬁ@@i)b@:m pfimasufastwred:togethier inention efeneents.o at
one time or another, herein as neaning 'energy conductive pathway' . Herein,
10 the t er MNOPFRARRGIZAtIONANG enasgizatipmare defined asdhe frngecer dagree to whichat hway

t hat

electrons within the “AOC” of either discrete or non-discrete versions of UECICA
are in motion and are propagating to and/or from an area located outside the
pre-determined in a balanced manner.

15 U.S. Patent Number 6,018,448, which is a continuation-in-part of
application Serial No. 09/008,769 filed January 19, 1998, now issued as U.S.
Patent Number 6,097,581, which is a continuation-in-part of application Serial
No. 08/841,940 filed April 8, 1997, now issued as U.S. Patent Number
5,909,350 and US Patent U. S. Patent Application 09/561,283 filed on April 28,

20 2000, U. S. Patent Application 09/579,606 filed on May 26, 2000, and U. S.
Patent Application 09/594,447 filed on June 15, 2000 along with u.Ss.
Provisional Application No. 60/215,314 filed June 30, 2000 by the applicants
relate to continued improvements to a family of discrete, multi-functional energy
conditioners and multi-functional energy conditioning shield structures and are

25 incorporated by reference, herein.



may all be joined together in one conductive structure as a conmon ener gy
pat hway of | ow i npedance as opposed to a differential conductive pathway
that is usually witten as with respect to another pathway that is paired -
up with t HeO0¥ in an energi zed circuit that woul d haREE9VIEtrical |y
opposite pathway 15 functioning el ectromagnetically, in nost cases, 180
degrees opposite our out of phase withl2its counterpart. Dielectric,

non- conductive arfheSrew -WETIDAC bieyifis e b UdBmisihatioht 6 é@bﬁica%aaoﬁdlﬁﬂy&e
referred to as sinply insulators, non-pathways or sinply dielectric. Sone -

of these el cxggtiicallyr sepiiicondwdlive) andemehaohyudivsaldisibctiie! dhdepantem W th 20
respect to one another and to a predeterm ned pairing or groups of simlar

el ements t hahatedalsllgy@red Wrustacke ii® UmariooshitArhires)s Thése daibes tdare beat hways
and their layering made into a predeterm ned or manufactured structure.

Gt her el enajoisbindd folferm AMmIGUetIroUt WHeh pladethdrilendrgized @narsybteyn. Taeal | el
relationship with respect to one another and yet wll be in a generally

per pendi Gul drventioatentbodiménts 2an indiddeckaliers. of lefavivatly cbnduvtive,adlectiicalignt i on. .
WO 01/ 10000 PCTI USOQ 21178 13 Predeterm ned arrangenents are used in

manuf act ur i gniilcenductieat and non-coadudtiveematenglsothat fsme lgroupst 6f cominofescr i bed
such as dielectric layers, nmultiple electrode conductive pathways, sheets,

| ami nat es, depdadtive, pathivay péleceades) ndifferentiallyt phiaseaaiconayctorss deposlits, sheet s,
| am nat es, or deposits, together in an 5 interweaved arrangenent of
over | appi ng pigtes,tViAs, fited and luafifedgpnao ctivecapertaresr thatganall hposférrethid ati t h
respect to other physical structures with in the invention nade up
i denti cal | y ook tirhe os anethertereial a8 neaniagcendriy condudiiye pathwadeHerein, ned
configuration sequence of the end manufactured result that connects
speci f i dot y e tevin “coremonTanductivelemeansdoe saras spédies olerdrgyepathwal thatr s, 10
mul tiple el ectrode conductive pat hways, sheets, |am nates, deposits,
mul ti ple comyall benjdineditogethet innane copdiuativel structueetas, a icammuont esgrgpr
deposits, together :
pathway of low impedance as opposed to a differential conductive pathway that
is usually written as with respect to another pathway that is paired up with the
same in an energized circuit that would have an electrically opposite pathway
15 functioning electromagnetically, in most cases, 180 degrees opposite our out of
phase with its counterpart.
Dielectric, non-conductive and semi-conductive mediums or. materials
.can also be referred to as simply insulators, non-pathways or simply dielectric.
Some of these elements are oriented in a generally parallel relationship with
20 respect to one another and to a predetermined pairing or groups of similar
elements that can also include various combinations of conductive pathways
and their layering made into a predetermined or manufactured structure. Other
elements of the invention can be oriented in a generally parallel relationship with
respect to one another and yet will be in a generally perpendicular relationship

25 with other elements of the same invention.

NH U1



for final energizing into a |larger electrical systemin a predeterm ned
manner. O her conductive energy pathways can intersect and pass through the
various | jUst described and can be in a generally n-parallel or
even 15 %@%‘Z‘R". cular relationship with respect :to thegélplg 11é’foups of

| ayers. Conductive and nonconductive spacers can be att'ached to the various
groups of layers and intersecting, perdendicul ar pathways in a

pr edet er m ned nePredeterntinéd atrAngements iace) asetk iy masufaotlirihg nié inveatief teener gy
conditioning to occur with portions of propagating energy passing into and
out of the icombiie manpOCthedlerenisgustaddscripdabsiicheas dietdctriciayqrs emaltiple
Lnvention depicted and those not pictured, the applicants contenplate a
manuf act ur erelecirodeveontdbetiveppathways) sheets, lamiretes, Hepositsrinultiphy cemweon ety and
wi de range of possible materials that are selected and conbined into the
final make- wondactiveepathwaysd,i shields$)i sheets, ilaminates, rdradeposits,stogether imear |y al |
of the desired degrees of electrical conditioning 25 functions of the

i nventi ord afitterweaveds amangémeniu rafd overthppingc epartiallyo evetlappingt anddnd>
01/10000 PCT/ USO0/ 21178 14 energized. Materials for conposition of the

i nvent i on cawvedapping osiioas owitmoespect dy eothen fphysicalr strlictetesnwith sincthepat i bl e
with avail abl e processing technology and is not limted to any possible

di el ectric rienestiom mads ape identicallyadts theasame matesials yendres teffectedtimy iaal such
as silicon, germanium galliumarsenide, or a 5 sem -insulating or

i nsul ati ng rpredetermineth Configuratitre sequénces of Hhe enat manufdolred oresaly thatat eri al
having a specific dielectric constant, K Equally so, the invention is not
limted: to cenpegisspetifictypes ofithesesameslements ssich lasadAspdislettric, layers,

ni ckel -based materials, MOV-type material, ferrite material; - any

subst andds anuitiple wlecirode consuctivenpathways sheets; dainiratest depasits, ifultiple a
conductive material such as Mylar filnms or printed circuit board materi.als;
or any substCceRtraen eandyctinecpathways: shieldsn sheets.tieaminates, or depositse degetherh as,
but not limted to, doped polysilicons, sintered polycrystallines, netals,
or pol ysi | i &ifinal energizing into a larger electrical system in a predetermined manner.

Other conductive energy pathways can intersect and pass through the
various layers just described and can be in a generally non-parallel or even

15 perpendicular relationship with respect to these same groups of layers.
Conductive and nonconductive spacers can be attached to the various groups
of layers and intersecting, perpendicular pathways in a predetermined manner

" that allows various degrees and functions of energy conditioning to occur with
portions of propagating energy passing into and out of the invention AOC.

20 As for all embodiments of the present invention depicted and those not
pictured, the applicants contemplate a manufacturer to have the option in some
cases, for'combining a variety and wide range of possible materials that are
selected and combined into the final make-up of the invention while still
maintaining some or nearly all of the desired degrees of electrical conditioning

25 functions of the invention after it is manufactured and placed into a circuit and



silicates, polysilicon silicide. Wien or after the structured | ayer
arrangenent is manufactured . as an 15 interposer it is not limted to
just | C pack it can be conbined with, shaped, buried within or
enbedded, %ﬂQ@*“B@ed or inserted into various el ectrica®CTH@¥MHE ng, ot her
substrates boards, electrical arrangenents, electrical systens or other
el ectrical sub-systenms to perform sinmull#daneous energy conditi oning,

decoupl i ng, emrg.zédawhtemmlaommmaﬂ ofsih%qmvérﬁ.ah cah &oRiprise bﬁé ofmdrger gy
into a 20 desired electrical formor electrical shape. An alternative

embodi ment  Gaybrs 6f Matefial SleRRAR dInthatlitievith HVail e prsde8Sing tdchnblo g?%hd platform
that contains both active and passive conponents along Wth di t1onal )

circuitry, li@net SMitt® t8 =My Fessihs dickictid) mabaiak! i thesd anstehifRtmbPbe a

condi ti oni ng propagated energy froma source to a |load and back to a

return. 25 Femicoptlitor ahaterialt Slidh0 28T Silicdhe gerhanitn, Lﬁd!lidrﬂ-bf&nléfeedﬁté’r m ned
| ayered WO 01/ 10000 PCT/US00/21178 15 conf i gurations with V VIAs to service

or tap the ‘ééfrﬂ:-ﬁi&_&laﬁﬁ?@ﬁﬁish%n § MidigiY and the Ni@YSUch dsh Bt rkdt@in#tea\tsan a
dielectric or an insulating material. The invention will also corrprlse at

| east one Ihﬁdt@iﬁlh@vﬁwe&]ﬁabgewctnﬁmwnﬁﬂot vari ation that possesses a
comonly shared and centrally 5 positioned conductive pathway or el ectrode

as part of its SEqusliyUES, thEhenveRtiemts aiot Viinhited2! tooaiy Possiblel @bndiiclivé t aneous
physi cal and electrical shielding to portions an active chip structure as

wel | as for maws sath Yaspmagaeti, infukel-savet onateridls) MOViype materal, rfeaitelr e by
all ow ng predeterm ned, sinultaneous energy interactions to t ake pl ace

bet ween gr owpsetiakndarnsutgtartds -and probesses/that ¢4n priate\Borwductive pathedydy
pat hways external to the enbodi nent el enents. Existing prior art discrete

decoupl i1pg forEacoriductive atateridisuch a$ Mytdrifilme os priated cieait boafdOmbrtdrialsf-or
exanpl e, nounting inductance for 0603 size capacitors has been reduced to
appr oxi mat elby afy SulpdtancEssomprocesss that cenrcrédie condustivelareas such as, but
not limited to, doped polysilicons, sintered polycrystallines, metals, or polysilicon
silicates, polysilicon silicide.
When or after the structured layer arrangement is manufactured. as an
15 interposer it is not limited to just IC packages, it can be combined with, shaped,
buried within or embedded, enveloped, or inserted into various electrical
packaging, other substrates, boards, electrical arrangements, electrical systems
or other electrical sub-systems to perform simultaneous energy conditioning,
decoupling, so to aid in modifying an electrical transmission of energy into a
20 desired electrical form or electrical shape.

An alternative embodiment can serve as a possible system or subsystem
electrical platform that contains both active and passive components along with
additional circuitry, layered to provide most of the benefits described for
conditioning propagated energy from a source to a load and back to a return.

25 Some prior art interposers are already utilizing predetermined layered
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capaci tance of the capacitors, this equates to a total of 500 pH, which 15
corresponds to 1.57 -Chns at 500 MHz. Accordingly, current discrete

capaci tor t effective. Wiile it is possible.to u i ple
conponent ??klzltomhave various val ues of series resonant gﬁ/gg'iﬂ}@h@{;es and | ow
ESR capacitors to drive towards |ow i npedance at 500 MHz, the capacitance
required to obtain 500 MHz with 500 p ESL is about 200 pF. Current board
mat eri al s ( Fd@nfigurati@ts with /IAs ¢b setvices pr tapgthie Ritioup fcohductiveepathwaysaoe i nch
of energy planes, which would require nore than one discrete capacitor
every squar dayers that llie betwden, a dialeictricsor anrihsulgtingematerialat contain nmul tiple

di screte passive conponent structures offer into the circuitry a |ack of

el ectrical bal anddetinwention willraisa compdse at deéast mnal incldsive cembaodimenter wi t h
their presence in the energized circuit system WD 01/10000 PCT/ US00/ 21178
16 A superi eambggiiment lvaviation uhat ippssessear ao gommundy sharedttanth qenérefiyr ns and
nmet hodol ogies for direct IC chip attachnent configurations to a PCB or

ot her padckgmpsitivnad eonduntive pathivay or elacttedé as/partpé ilsistrectireom t he ener gy

pat hways or el ectrode planes using a single enbodinent. It is inpractical
to utilize many TFheiipeendion,will @lsa provitkenfos-sirauitanebus physipalcand etectricabn

I nterposer or PCB, if low inpedance energy planes are not available to
hook t hem ugshielding tapptioosan aativexghip gsuctpreras wWelbas fon irdetnaliy grdpagatirg

di scloses a new circuit interposer conprising a nmulti-Ilayer, universal

mul ti - f unct ieneagies cthimthe cemd structuee dlyi allavisg rpredetermined,h siowitdneous e

pat hways that replaces nmultiple, 10 discreet versions of various prior art
conponent s \@nengyinteéractionsitodake placé betwaen groupedand edergizedcosandakcfiect i ve,

si ngl e conponent enbodi nent variations of what the applicants believe to
be a neviOunipathways to\betfedby pathways iextepnal te thel embodiment e@lementsi oni ng t hat
will. help solve or reduce industry problens and obstacles as described
above with sinpl iBxisting grier arhdisgistsdegdupling:capasitorsdossstheir effeciivemeds atyl y, t he

solution to | ow i npedance energy distribution above
: ' about 500 MHz. For example, mounting inductance for 0603 size capacitors

has been reduced to approximately 300 pH. Assuming 200 pH for the internal
capacitance of the capacitors, this equates to a total of 500 pH, which
15 corresponds to 1.57 -Ohms at 500 MHz. Accordingly, current discrete
capacitors are not effective. While it is possible to use multiple components that
have various values of series resonant frequencies and low ESR capacitors to
drive towards low impedance at 500 MHz, the capacitance required to obtain
500 MHz with 500 pH ESL is about 200 pF. Current board materials (FR-4, 4
20 mils dielectric) - get 225 pF for every square inch of energy planes, which wouid -
require more than one discrete capacitor every square inch. Normally, various
interposers that contain multiple discrete passive component structures offer
into the circuitry a lack of electrical balance that in tumn creates additional

discontinuities with their presence in the energized circuit system.



several hundred MHz lies in thin dielectric energy plane technology, in
accordance with the present invention, which is nmuch nore effective than
mul tiple, discrete decoupling capacitors. Therefore, it is also an object
of the i nVOMAYM to be able to operate 20 effectivel yPGEPHORIFS hr oad
frequency range as conpared to a single discrete capacitor conmponent or a’
mul ti pl e passive conditioning network ¥hile maintaining a conplete energy.
deli very . prot 0CoA shferidr appflath WheltiiziRg Qatislis! iftePéonnaction’ flatformoaent s
utilizing portions of propagating energy within a circuit. Ideally, this

i nvention cCaptiRiolbaieseros direétNO Eiipatidhmahi Eohfipofatiohs 20 3, PEBdomythab
utilizing various enbodi ments of predeterm ned grouped el enments, a working

WO 01/ 10000p54khok'S8RNE0tbRS is th/provide i fiipatiante @ront thelshergy pathivaystor
effectively wthin a system operating beyond I GH of frequency. To
propagat e epRefrbRTBRANGS USInGNd Slnghy embediaitat. g\t istimprdtichlts atilize mani red, an
electric field and a magnetic field. Electric fields couple energy into 5
ci rcui t s5 t hguele, 16\ inpéddge-décdislingrdapatitdrs onesmintesposer oriRCB,dblow s.
Changing electrical fields in a space give rise to a nmagnetic field. Any
time-varyi ngnpddaBesbhérgl planesiakd nét available ® habkthemlupctric field. As a

result, a purely electric or purely magnetic tine-varying field cannot

exi st i ndependenthi®bpgicatio® eRgands Udvnvtals! concéptravid feethet disoloses Bmewn as t he

di vergence theorem based on Gauss's 10 law. This equation applies to the
accunul at i Ogirduit inferpdses icomprisigr 4 enulfiidyer, raiersal muoltidlrctionals tcatmintorf i el d,
("E-Field") and is best observed between two boundaries, conductive and
nonconduct i gghduttives shield etuigtureomith t comduttivieapathwayse tieatereplades multipless' s | aw
causes a conductive enclosure (also called a Faraday cage) to act as an

el ect r opp at digcrebt ebdiond of Aarieup peior] attecompoadntsowithd ar single individualelinitt ri c

charges can be kept on the inside of the internally |ocated conductive
“boundary of that paivites)ya edst ieffective, single component embodiment variations of what

the applicants believe to be a new universal system of circuit protection and
conditioning that will- help solve or reduce industry problems and obstacles as
described above with simplicity and an exponential effectiveness.

15 - Accordingly, the solution to low impedance energy distribution above
several hundred MHz lies in thin dielectric enéergy plane technology, in
accordance with the present iﬁvention, which is much more effective than
multiple, discrete decoupling capacitors.

Therefore, it is also an object of the invention to be able to operate

20 effectively across a broad frequency range as compared to a single discrete
capacitor component or a multiple passive conditioning network while
maintaining a complete energy delivery protocol to a single or multiple units of
active components utilizing portions of propagating energy within a circdit.
Ideally, this invention cah be universal in its application potentials, and by

25  utilizing various embodiments of predetermined grouped elements, a working
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I nvention as a result of pre-determ ned design actions taken when the

I nvention was built, specific manufacturing nethodol ogi es and techni ques
described__herein account for the end product perfornman aced into
a circuit YAHIM energized:. Electric charges that exi s?&)’%@ﬂggka
pre-determ ned boundary or edge of the_internal conductive boundary of a
pat hway inside the invention are al so Idxcl uded from effecti ng the very
sane i nt er nahentioe Wil cantitiué ite pedortr gifedtjvely withinva system cpeanatingdraygoditve

pat hways. WO 01/ 10000 PCT/ US00/21178 18 Maxwel|l's second equation

i I ustrat es Ghabf frétgredcpr e no nagneti ¢ charges (no nonopol es), only

el ectric charges. Electric charges are either positively charged or
negatively chargdd. phiymete celectednmiagnetie imterfaremce ténergyh twhefields i are  of
electric currents and fields. Electric currents and fields ("E-Field")
emanat e as Sequifed, ah etevtricfield Whd aahagnetic delds Electric fields @duple@mergyriotnd t he
current that generates fields |ocated on along the energi zed conductive
pat hways.s Maireeitd thsoughhthedvaitage wiffenential betweeh| teo aramargagoiats| dwhanging

| nduction, describes a magnetic field (HField) traveling in a closed |oop
circuit, gersiectticaldields ireat spakeegivairise tocgumagoetialfeldr i hey time-vaning i on of
electric fields fromchangi ng nmagnetic fields. 10 Magnetic fields are
conmonl y f ounagrietictfluxnsifl @iveerise tor ameledtricdfield.s Asha sesultepdurrely eleadicoes
generators, and the |ike. Together Maxwell's third & fourth Iy, equations
descri be hovwpurelypinagnetice time-varying! fieldycannat eéxist independenyofcegachm@thare) at
the speed of light. This equation al so describes the concept of "skin..
effect," wiaiweltscfiist eguation iskhewn as dnedivergenne ghearem kased|an Gausssl can
even predict the 15 effectiveness of non-magnetic shielding. There are two
ki nds of 10yr dawdEhia @quatidn/applies do the acsusylation|of enelgatriccharge that creates

an electrostatic field, (“E-Field”) and is best observed between two boundaries,

" conductive and nonconductive. This boundary condition behavior referenced in
Gauss's law causes a conductive enclosure (also called a Faraday cage) to act
as an electrostatic shield.

15 At a pre-determined boundary or edge, electric charges can be kept on
the inside of the internally located conductive boundary of a pathway of the
invention as a result of pre-determined design actions taken when the invention
was built, specific manufacturing methodologies and techniques described
herein account for the end product performance when placed into a circuit and

20 energized.

Electric charges that exist outside a pre-determined boundary or edge of
the internal conductive boundary of a pathway inside the invention are also
excluded from effecting the very same internally generated fields trying to leave

the same conductive pathways.



earth-ground and circuit ground. The earth is not an equi potential surface,
so earth ground potential can vary. Additionally, the earth has' other

el ectri cal ro erties that are not conducive to its use as a return
conduct or WOAYZ0089 - - it 20 However, circuits are oftenPEHHMORINEY to earth
ground for protection against R Ii shock hazards. The ot her kind of

ground or conmon conductive pathway, ci8cuit conmmon conductive pat hway, is.

an arbitrari |y SabaRIRgssRhaRERM AESiratés fhat firé tid né aghegteotids 1 espect

to which other node voltages in the circuit are neasure

conductive gt huAvpdIes))tonly Bldch: éhérﬁé%tEléetnBOéhdlgéC%EaFé’ e&ﬁerg éuﬁve@g o

external grounded lt:’race on a PCB, Carrier age, t can

01/ 10000 PC&‘%sﬂéihlve@%haFg’ébeMaéhéﬁtCﬁést hre ﬁr’ﬁ&uéébt HFdiigh th8 BERh

conductive pat is’| eaves each «current Toop inthe circuit free to
conpl et e it gedibcttie ciiérits wAd fisRs! El%lrnéfchﬁénfé'a‘ﬁhcﬂélds&@%l@? BAfaflatefad €ast

| npedance for portions of energy effected in the new I nvent I on.

It can vor kafsiint! sQtEE."MaBhetid) AERIS Mo eciBsdd Icfps! 8R%hd thel &H?éi'ﬁ‘
primarily inductive. Wth respect to grounding as just descrlbed a ove

there are agerderatds fieldIctatabrehldhg thd éhtrgized sonditive pathivays. I ivdiie

invention. First, a physical shielding of differential conductive pathways

acconpl i sheir®YequBgorsi #iSo @Ellédwearaﬁagsu.rav@@ﬂmmictwﬁ deHchBey @ g ﬁ@clcat i onshi p
to the size of the dlfferentlally 1 onductive pathways and by t he

ener gi zed, fidid (HRSIHR tradelMdDiRr £ TRised 166p ciftull, 'Hehsidting dirrchRifd tHils
originating fromthe sandw ched differential conductors as well as

preventi ng egdation deseribesthé crsution of eletticMields! frorh RRasging Madmetic flélfé.er enti al
pat hways from conversely attenpting to couple on to the shiel ded

di ffererti alagwitiowields ave nesmivonlyr folind rie crarsforiiens opt Windihgss saélpaei tive 15
coupling. Capacitive coupling is known as electric field E") coupling and

this electric motors, generators, and the like. Together Maxwell's third & fourth

equations describe how coupled electric and magnetic fields propagate (radiate)

at the speed of light. This equation also describes the concept of "skin effect,"

which predicts the effectiveness of magnetic shielding a_nd can even predict the

15 effectiveness of non-magnetic shielding.

There are two kinds of grounds normally found in today's electronics:

earth-ground and circuit ground. The earth is not an equipotential surface, so

earth ground potential can vary. Additionally, the earth has' other electrical

properties that are not conducive to its use as a return conductor in a circuit.

20 However, circuits are often connected to earth ground for protection against

shock hazards. The other kind of ground or common conductive pathway, circuit

common conductive pathway, is an arbitrarily selected reference node in a

circuit-the node with respect to which other node voltages in the circuit are

measured. All common conductive pathway points in the circuit do not have to

25 go to an external grounded trace on a PCB, Carrier or iC Package, but can be




shielding function amounts to primarily shielding electrostatically against
electric field parasitics. Capacitive coupling involving the passage of
interferi agating energi es because of nmutual or stray capacitances
that ori g{%ﬁ%{’@h&@r omthe differential conductor pat hvvay's’CT’ggogﬁb‘ﬁ? essed

wi thin the new invention. 20 The inventjion bl ocks capacitive coupling by

al nost conpl etely envel opi ng the opposligt ely phased conductors w thin

Far aday cagdakérkdirecilydodhe intestal ebrhmast corducties pathways. Thisheaves exdtde an

€l ectrostatic or Faraday shield effect and wth the positioning of the

| ayeri ng ancumest op dén theneirtuit dreerto mpmpdete titselfi inowhéateverecdnfigadatipn yietds
horizontally (inter-mngling). WO 01/10000 PCT/ US00/ 21178 20 In other

prior art dewiniewn path ehleastdimpedamcegfer pertions of 80éfgyteiffecteliinltite AQC oft ure i s
usual |y grounded to ensure that circuit-to-shield capacitances go to

pr opagat i ng theenayy inwntioanitecammmark foonfdeguiencies pwhéreiry thetpath dfhleasect as
feedback and cross-talk el enents. However, the present invention can use an
5 i nternal pmppdanceisgrimadlygydudtite&r ence conmon conductive pat hway or an
imge ground within the device for this.. The device's FCLS are used to
suppress and pr ¥itmrespacictongiouadingeas frsh aesénitiedhabamep dodret aret dicledsIC)
capacitive coupling between a potentially noisy conductor and a victim
conduct or, Hiregnshieldingi functionsothat oosoun withinl ube i inesntiahhwairst, ay ephysieaksi t i oned
bet ween each differential 10 conductive pathway conductors any stray
capaci t ance shigiding of giffesentiah conduntive eethwaysi acgosiplishet! by the siue alithenhi ch i s
used against inductive energy coupling and is also known as nut ual

i nductive ¢camman gonductive pathwayisziat refationshipotot thensizefofether differentiaipgat i ng
al ong separate and opposing conductive pathways. 15 Finally, a physical

shi el di 4§ f grodudiivef pathrays canck by dbeicenergized,ueléatrgsiatic suppression forel d
("H') coupling, so this shielding function amunts to shielding against
magnet i ¢ shimingzation tafi Pasasitiosdioriginatiogr from t tha nsardwichedi cdiffetentialgh

conductors as well as preventing external parasitics not original to the contained
differential pathways from conversely attempting to couple on to the shielded
differential pathways, sometimes referred to among others as capacitive
15 coupling. Capacitive coupling is known as electric field (“E”) coupling and this
shielding function amounts to primarily shielding electrostatically against electric
field parasitics. Capacitive coupling involving the passage of interfering
propagating energies because of mutual or stray capacitances that originate
from the differential conductor pathways is suppressed within the new invention.
20 The invention blocks capacitive coupling by almost completely enveloping the
oppositely phased conductors within Faraday cage-like conductive shield
structures (‘FCLS’) that provide an electros.tatic or Faraday shield effect and
with the positioning of the layering and pre-determined layering position both

vertically and horizontally (inter-mingling).



mut ual cancellation or mnimzation. RF shielding is the classical
"metallic barrier"” against all sorts of electromagnetic fields and is what
nost people 20 believe shielding is about. There are two aspects to -
def endi ng VO BVI8MWi t agai nst i nductive pickup. One aspeRET/ISH2BTR ry to

m nimze the offensive fields at their source This is done by m nim zing
the area of the current loop at the solBlce so as to pronote field

cancel | ation or Ij HtRerZaldroa ddviceSS R HRIE doVerads. i§ S1dt! Rib9RNtheCuhibRAN!

| oops. The other aspect is to mnimze the induCtive pickup 1n the victim -

25 circuit hind M8 G ; " ' f Lenz's
Co m@érf/etfg% ('i)ﬁoéélsdggysi’&r@é&% ehsirddthatdifcufi-shigleapafsiites 'dood

this area. $opdathgRreidieeisreh@R bommioRveindacivecpatiRaf rRRePHaRtdd Gsact i on:

m nimze the areas of the current loops. In other words, mnimzing the

of f ensi veneggedfack ahid' sroés-tallBRARALY. HOWEVEFtAS Prddent irvBAGAPEARUSE b
Shi el di ng agai nst i nductive coupling neans nothing nore than 5 controlling

the di mensi GRenddll pidpRgatiNg eitdrgy RAEBNES coMmoni doftliidtive Pathwaly o iftidigel Nt he
circuit directly relates to signal and energy distribution networKs al ong

with bypasyr@m@wﬂhiﬁqwuwb@mptﬁ_& The BeVites FOLSarel UseHAb supprees @ngd as
har noni cs of clock and other digital signals. Signal and propagating

ener gy di st rgré\énit GitehR] endkexteinal (With 38spet? t6 Thé |AGS) Rapaditiles chgpliigni M ze
the loop area for the RF return currents. Bypassing and decoupling relate

to the curr gatwékrd poteitialLiadisy 6enductdiamdad vidtim HoABE@EH, iby GarEifiogition
di stribution network, which has by definition, a |large.loop area for RF

return curr efitcdbmrhon adfAductve, pathway d8yare| Risitionéd Bewedro@BchIdiffsrentidt  nust
be reduced, electric fields that are created by inproperly contained 15

t ransnmi g9i ocohdiittive Pathwaywondistorsny\stray@apaciancd.he best way to minim ze
| oop areas when many current | oops are involved is to use a conmobn

conducti ve pat hwSgcordhg & choadbetbr pdsikibningi stislding tethniglatwHichis \w@eyi ng EM
fields induce currents in the shielding material. The
against inductive energy coupling and is also known as mutual inductive
cancellation or minimization of portions of energy propagating along separate
and opposing conductive pathways.

15 Finally, a physical shielding function for RF noise. Inductive coupling is
magnetic field (“H") .coupling, so this shielding function amounts to shielding
against magnetic shields and this shieilding occurs with in the device through
mutual -cancellation or minimization. RF shielding is the classical “metallic
barrier” against all sorts of electromagnetic fields and is what most people

20 Dbelieve shielding is about. There are two aspects to defending a circuit against
inductive pickup. Oné aspect is to try to minimize the offensive fields at their

~ source This is done by minimizing the area of the current loop at the source so
as to promote field cancellation or minimization, as described in the section on

current loops. The other aspect is to minimize the inductive pickup in the victim

25 circuit by minimizing the area of that current loop, since, from Lenz's law; the

S00/ 21178 21 induced voltage'is proportional to

11T



freedomto use any material and dielectric in the construction of the
assenbly 20 allows this constraint to be overcone. Mire formally, |osses
comonl y f to an absorption |oss, re-radiation
reflectio °§é§°§9can be nore controlled. A common concﬂéﬁs@‘z’nﬁg{ hway is a
conducting surface that is to serve as_,a return conductor for all the
current loops in the circuit. The i nveAlion uses its 25 common conductive
shi el ds as imiusepuoltage is ptaportidnattorthisrarea i8hutheitwe ageds radiydovolve the
PCT/ USOQ 21178 22 pathway | ocated between but sandw chi ng the non-aperture
usi ng condusamescdoperativevactiona mihipize dhé \aredasgbf the cofrentviaopd. énethgr | oop
between the interposer and the active chip that the energy is being
condi tion. f eords) iirimizing the coffensivenessdiiicai ciecuitairthesgntlyo sninimizesg itst r uct ur e
wor ks as well as-a non-hole elenent 5 of the assenbly as far as for
m ni m zi ng lsosgeptibility. iShielding eagainst industive wouplingameansiinaghing rmonenthiaoop ar eas
for atl the current | oops together is to let the comobn conductive pat hway
cur r ent s5di sontrdllingthedimesasions ofitheucwirent doapstin the ciscuity The R eugentionent ' s
common conductive pathway area el enents as freely as possible. 10 By
sur roundi ng the eictitedirectiy delates da sidgnat apdiiehergy distibutiondeetwarkshaloagaith i ke
structures nmade up with one centralized and shared, commobn conductive
pat hway or hypassingdand deoouplingat hway or area becones a 0-reference conmon
conductive pathway for circuit voltages and exists between at |east two
opposi t el y phaseBFoeurients age ulimately igenerater @as tharmopics uaft clecks anghiatheri n t urn
are 15 | ocated each respectively on opposite sides of the just described
sandwi ched digiiat sighals.cSignalcandhpriopagatingrensngy distribution sefworksveusbbe #sea. The
addition of two additional conmon conductive pat hways can be added to the
previ oudPy smalll ascubssibles te ominimizeotheu énopy ergaafordlyes RMtretuin cwrends.rical |y
common structure that now al nost conpletely envel opes the two

Bypassing and decoupling relate to the current draw that must occur through a

propagating energy distribution network, which has by definition, a large loop

area for RF return currents. In addition, it also relates to the loop areas that

must be reduced, electric fields that are created by improperly contained
15 transmission lines and excessive drive voltage.

The best way to minimize loop areas when many current loops are
involved is to use a common conductive pathway. The idea behind RF shielding
is that time-varying EMI fields induce currents in the shielding material.- The
freedom to use any material and dielectric in the construction of the assembly

20  allows this constraint to be overcome. More formally, losses commonly referred
to an absorption loss, re-radiation losses, or reflection loss, can be more
controlled.

A common conductive pathway is a conducting surface that is to serve as
a retumn conductor for all the current loops in the circuit. The invention uses its

25 common conductive shields as an separate internal common conductive



20 differentially energized pathways as just described is a type of
configuration that significantly conpletes the energized functions of
suppressing or mnimzing E- Fields and Hfields, stray capacitances, stray
i nduct anc €0 HWPWsi tjcs, and allowing for nutual cancelGTAHSONRIT

m nim zation-of oppositely charged or phased, adjoining or abutting,
electrical fields of the variously posi2gi oned 25 propagati ng ener gy

pat hways. | pag Ibétitéd BétudehBut baRIWIEHinG el n-apariié 0Sing'cORGsdors i VO
01/10000 PCTI US00121178 23 of a 7-layer interposer, two additional common :
pat hways sampgwiddia phgsitallytighbor hrikifiizZedasnerdyerobp betwedietie! inteRsbsefaidM or

MCM for exanple, burlt wi-th the invention can take advantage of the

various thi g %@Wﬁhib\/tﬁapﬂ’i&\éﬁémyciﬁfﬁ%ta chRJIBGIE ferN X hdle-Mfu, t Gonirhien
groundi ng, schenes used now by |arge SCM and MCM 5 manufacturers. In the

i nvention, tchRdctics! patiwayipvssessing sisctt work9as ddlings 8 htioleBiénidne et urn
path for simlar portions of propagating energy wwth in the invention are

separ at e byf e asseintly adifai agder AiimiaigRobYarey i eblcdied THEREY to _
conductive pathway and some predeterm ned dielectric. Such a configuration
al lows for aflainingPmitmumniodp areas forzgll it camehtNoopETitégther isCRNRetise t he
portions of circuit energy that exists in the magnetic field and that is
produced by comimonvesniduttivey pathway @0irehts adistriblite rthémsélugs arolsidythefdrtied | ve

mut ual cancellation or mnimzation of inductance of opposing but shiel ded

di f f er ent i akrez0sfctthe tcorponeits\eammoh Icondidties ipathway areai eldrhernts isefraety f | uX
remai ni ng and nmeans m ni mal susceptibility to 15 inductive coupling,
anywher e i nagpogediblg. of the inventions el enents. The new invention mmcs
the functionality of an electrostatically shielded, transforner.

Transf onger s: ar eBysweounditg predetecmined gonductice pathiway elecidees With dage! at i on.

These devices depend on a differential node transfer (DM across their

i nput to nalikecstrestlirey madeup Indthponereentralized] angd Shaed|, kommon conductive
pathway or area, this common pathway or area becomes a 0-reference common
conductive -pathway for circuit voltages and exists between at least two
oppositely phased or voltage potential conductive structures which in turn are

15 located each respectively on opposite sides of the just described sandwiched

centralized and shared, common conductive pathway or area.

The addition of two additional common conductive pathways can be
added to the previously disclosed five common conductive pathways into an
electrically common structure that now almost completely envelopes the two

20 differentially energized pathways as just de'scribed is a type of configuration that
significantly completes the energized functions of suppressing or minimizing E-
Fields and H-fields, stray capacitances, stray inductances, parasitics, and
allowing for mutual cancellation or minimization of oppositely charged or

phased, adjoining or abutting, electrical fields of the variously positioned

25 propagating energy pathways. In the last step for the horizontal layering process

I



20 secondary windings in their attenpt to transfer energy. As a result, CM
voltage across the primary wwnding is rejected. One flaw that is inherent
i'n the g ring of transforners is propagating e e
capaci tance lgg(w\een the primary and secondary w ndi ngsrfé%sot&ﬁlleﬁfr equency
of the circuit 1increases, so does capaﬁgi tive coupling; circuit isolation
I's now conprom sed. |If 25 enough parasi“tic capacitance exists, high
frequency Riof @nddaygr (ritatposen, awe iadditional\wonsnon patvays mandeishthe figst 54 ESD,
I'i ghting, etc.) may pass through the transfornmer and cause an upset in the
circuits on layess @ashpreviously descritiesl. i 408EM on MR, faraexample. bl with the
transient event. Depending on the type and application of the transforner,
a shi el d maynveatiopcan takecadvantegerof theevariousdhigd contiuctive pathwaysicommess. Thi s
shield, connected 5 -to a common conductive pathway reference source, is
desi gned t o tpoeeanotheagatoibe greysling, sckeroes psechaow by Jaroe SGM anddMGM: s of

w ndi ngs. The new i nvention also resenbles in energy transfer or energy

pr opagat iSon manufaetulersigs of a transforner and the new device effectively
uses not just a physical shield to suppress parasitics and such, it also
uses 10 posi ti onimthednventiop, thefeed path fevportions ehpropagating engyay andytheand t he
external conbination with an external circuitry, to effectively function
in a novel dekrn pathios sireitarpeptionstofpropagatingienergy wish ip the inyentao aliene
transients, this type of function will provide the fix. In prior art
devices, to sspaate%by micsonsof distencs,ard nermaliy by oaly kina cammon eanductiverust be
connected to an external commobn conductive pathway. However, the new

i nventi on prRethways aneh seme: pregeterminegl diglestriexiSueh 2 canfigiration: allowhiferect ur e,
such as utilized by the invention, can be built to condition or mnimze
both typds AUPRFeSSigp 9 minimizatien andrMinimizes @i gancels the| partionscef cissiik em
Wiile the invention is not necessarily built to condition gne 20 type of

field nore tengrayathat exists Wothevaagnetic field andthalis areduced by this vewdifly t ypes

current loop. Maintaining a very effective mutual cancellation or minimization of

inductance of opposing but shielded differential conductive pathways will effect

the minimal magnetic flux remaining and means minimal susceptibility to
15 . inductive coupling, anywhere internally of the inventions elements.

The new inventiﬁn mimics the functionality of an electrostatically
shielded, transformer. Transformers are also widely used to provide common
mode (CM) isolation. These devices depend on a differential mode transfer
(DM) across their input to magnetically link the primary windings to the

20 secondary windings in their attempt to transfer energy. As a result, CM voltage
across the primary winding is rejected. One flaw tha.t is inherent in the
manufacturing of transformers is propagating energy source capacitance
between the primary and secondary windir;gs. As the frequency of the circuit
increases, so does capacitive coupling; circuit isolation is now compromised. If

25 enough parasitic capacitance exists, high frequency RF energy (fast transients,



of materials can be added or used to build an enbodi nent that could do such
specific conditioning upon one energy field over another. In the invention,
| aying hqQrizontal perinmeter connections on the sides of the passive '
conponent WRPEMM: of the assenbly or placement of ver tECTAISOUHET ur es

t hrough passive 25 el enent, selectively coupling or not coupling these VIAS
and/ or conductively WO 01/ 10000 PCT/ US®%¥ 21178 25 filled apertures, allows
the passage E$DPightingaétc.) ehay 1RIsE Yhrblugh thd thefrisfitfnel nd 88634 arfGpddt it they wer e
going a feed-through-like filtering device. Wen prior art interposers are -

pl aced into drcits 6Hithe atiér ey ¢fi the tholdtidAigap thatdcaived this trahsibat @sts of the
devices are carried to "the circuit and revealed 5 at circuit

ener gi zat i orDepending bfithé apse andrdpplicationasfetheLtrangfortd, @i dhield may addi tion

of multiple pathways and cause voltage inbalances in the circuit. Use of

the inventi qiroviéd batwedn theqriatary and Secorfdaty Wirkligst Thls! shislgcectinedted
circuitry and will provide a virtually electrically balanced and

essent i al§ y toestammarnRoAdIcInG athvwsil pifbrenca nsburRS ii6 tdveRpel abepretes of one
i nvention unit, that is 10 shared and | ocated between each paired energy

pat hway w t higairisheaptitivecoupkigiisdtiveen thedworsets sfatindingsl el ectrical nanner.

I nvention manufacturing tolerances or pathway bal ances between a comonly
shared central cThduneiv dnveptibivaigo f resemhblésntier edrgy traisiem drhenérgyent i on
is maintained at levels that originated at the factory during

manuf act ur i rpyopegatioe therwerkingsnof 2 transfointdr dridethéhewsdeviée effentively uses
non-conductive materials, dielectrics or conductive materials, which are

wi dely and nobrjustnlay physical f $hield atwo sgppless rperasitics tand Sirahs, it aalso iuseent i on
that is manufactured at 5% tol erance, when manufactured as described in |
't he di sclitos positiohing ef d9ts Hiayeting, conmexdtiahs dof5 thec ll@yeiring,c @ndt thec eatesmal bet ween |
single or multiple, paired energy pathways in the invention when 20 pl aced !
i nto an enercgmbéition swithmanTéxternak aincuitnh do effactively cfunétion ial & navet Baduse of - '
relatively inexpensive materials, due to the nature of the architecture's
' unexpected way. : : _ oo
If a system is being upset by AC line transients, this type of function will
provide the fix. In prior art devices, to be effective in this type of application; a
15 shield must be connected to an external common ‘conductive pathway.
However, the new invention provides an alternative to this axiom. . -
A passive architecture, such as utilized by the invention, can be built to
condition or minimize both types of energy fields that can be found in an
electrical system. While the invention is not necessarily built to condition one
20 type of field more than another, however, it is contemplated that different types
of materials can be added or used to build an embodiment that could do such
specific conditioning upon one energy field over another. In the invention, laying
horizontal perimeter connections on the sides of the passive component

element of the assembly or placement of vertical apertures through passive

25 -element, selectively coupling or not coupling these VIAS and/or conductively

e



m nimal structure such that variation is reduced and the proper bal ance
bet ween energi zed paired pathways or differential energy pathways is

obt ai ned. ﬁmﬁdove, non-commonly used, specialized, di Fbgﬁ%‘{”}&iﬂ terials
ohger

are no 2 needed for nmany delicate bypass and/o ecoupl i ng
operations in WO 01/ 10000 PCT/ USOQ 21\%28 26 an attenpt to naintain a
energy conditioning bal ance between t 5syst em conductive pat hways, as

wel | as gi vifillgd aaperiuves; tallows uther passiage apfppropagating energy dransmissionse tdhal anced
el ement that is honbgeneous in material make up within the entire circuit.
The new i nvesucupas if sheyowerplgoingia feedwbrougpedike dillering device.red 5 plurality of
energy pathways or differential conductive pathways in the invention;

whi | e the conmmon Wheniptor art intenphserssare piaced isto awireuitipnd lepergizeshithein can be
connected to a third conductive pathway or pathways that are conmon to all
el ement s of maeufgciuring talenances of thepdaviogsyare icatriadrtal the reirchié andrevesdledh and
common to an external conductive area, if desired. 10 - The invention wll
si mul t andousatpeinsuitd energizagion.c dhase i imbalance uvariabless are Imultiplied wdth tygpassi ng,
ener gy, ene;ag% | i ne decoupling, energy storage such that the differential
el ectrodes itiomaf Ingyyitinle wathways and causpwltagatimbalances indhe aiccuit e and are
free fromalnost all internally generated capacitive or energy parasitics
trying to escape Useodh thecinventionowilldallown placement inde eadifferantialyliopgratéd each of
the conductive pathway electrodes. At the same time, the shield structure
wi || act to gicuibyrandawijl previde @avirtyallycelectically kalanced and essarntially, saguial as
"floating capacitance" for exanple fromcoupling onto the very sane

di f f er ent i alcapaeitange: inductive: andhyesisiance tolerancgshoone invention dinitgthahds t he
separation of the electrostatic shield effect created by the energization
of the démishateshandlecated hebvean: eache paired ienergy: patbway rwithin tthe dewicen neans
know to the art to an internally or éxternally |ocated conductive area or

pat hway. At tesegibn@ndo imna cRelapeed eleatdigal imanner.e dnyentiond evamufadtwingst r y

- tolerances or pathway balances between a commonly shared central conductive
pathway found: intemmally within the invention is maintained at levels that
originated at the factory during manufacturing of the invention, even with the

15 use of common non-conductive materials, dielectrics or conductive materials,
which are widely and commonly specified among discrete units. Thus, an
invention that is manufactured at 5% tolerance, when manufactured as
described in the disclosure will also have a correlated 5% electrical tolerance
between single or multiple, paired energy pathways in the invention when

20 placed into an energized system. This means that the invention allows the use
of relatively inexpensive materials, due to the nature of the architecture’s
minimal structure - such that variation is reduced and the proper balance
between energized paired pathways or differential energy pathways is obtained.

Expensive, non-commonly used, specialized, dielectric materials are no

25 longer needed for many delicate bypass and/or energy decoupling operations in



attachnment nmet hodol ogy that includes industry accepted materials and
processes used to acconplish connections that can be applied in nbst cases
25 openly without additional constraints inposed when using a different

devi ce . 1W@P£1/10000 \\0 01/ 10000 PCT/ US00/ 21178 27 archi tBET'H?‘@’.m?ﬁr ough ot her
functions such as cancellation or mnimzation of nutually opposing '
conductors, the invention allows a | ow2¢npedance pathway to develop within

a Faraday Cﬁﬁeat{énlﬁﬁ 16Ninkintdif N 'ERBRRFC Eorditionilgy Barate etgeer: N6 usysiewe conmon
shi el ds pat hways that can subsequently continue to nove 5 energy out onto -

an exter nal kyndiR6ad 6§thwa?éi,la%twleasagiﬁagrahaﬁvemm Users Wieoppottunitytoass |imted |
to, a "floating', non-potential' conductive area, circuit or system ‘
|

ground, Ccirguidglé BalaRERd Blbkieht thak ASRorRogeneBiBiromatenal makeaipewittsin tissar t h
ground. The various attachnment schemes described herein will normally'.allow

a 0" vol t agRtireSéiRURNTRe trewd fivehiidh bhh Ibe’ pribed tbetweern phirgiior zopaipédir al ity
of paired 10 differential conductors |ocated on opposite sides of the

shared cent Pmalwdf SHUNGPPathways 6t differeptialivongiuctive pathways iathe/iavertioppsi t e f or
each unit of a 'separated paired energy pathway or structure, between the

central ly peilé tHe\6&smmbh condutive pathwvaystinat alsadvake up tiehineentiqretanizey used.
Use of the invention allows voltage to be maintained and bal anced even

Wi th nul ti pgenriestedifo § Shird bomductives pathiwayhompativaysathiabasy cematarstoaalbng
transi stor gates located w thin an.active integrated circuit all wthout

cont ri but i ngleflients! BF ithee comMPrialy coductiee tpatravdysciktermal dntthe ieventipnzant syst em -
as the invention is passively operated, wthin its attached circuit. Thus,

par asi ti cs -gémalon tb ypextemal conductive aced, ifdesinedset t i ng the 20 .capaci tance,
i nducti ve and resistance tol erances or bal ance that were manufactured into
the unepgr gi-zed Tmy drivention wilhsimuitaneoas tprovide reoergy! conditidninge functiofiects from
free parasitics in both directions to disrupt a circuit despite the best ;
that include bypassing, energy, energy line decoupling, energy storage such o
that the differential electrodes are enveloped within the embodiment- shieid
- structure and are free from almost all internally generated capacitive or energy
.parasitics trying to escape from the enveloped containment area surrounding
15 each of the conductive pathway electrodes. At the same time, the shield
structure will act to prevent any externally generated energy parasitics such as
“floating capacitance” for example from coupling onto the very same differential
conductive pathways due to the physical shielding and the separation of the
electrostatic shield effec-t created by the energization of the common conductive
20 structure and its attachment with common means know to the art to an internally.
or externally located conductive area or pathway.
Attachment to an external conductive area includes an industry
attachment methodology that includes industry accepted materials and

processes used to accomplish connections that can be applied in most cases

25 openly without additional constraints imposed when using a different device

FHTHA



attenpts to the contrary with all prior art devices to date. As previously
not ed, propagated el ectromagnetic interference can be the 25 product of

bot h el ectyd magnetic fields. Until recently, enphasis in the art ' WO
01/ 10000 B@%@% 21178 28 has been pl aced uponon fi | PEVPHY2ERE from
circuit or energy conductors carrying high frequency noise with DC energy
or current. However, the invention is 2t?apabl e of conditioning energy that
uses DC, 'ACarehitectae. Dlhroygh iotheryfoactions cquehads cancdllatiore iog ynininmizgtionoofduct i ve
pat hways found in an electrical systemb5 or test equipnent. This includes
use of the immutealty apposingconductors) therisventionrallowy atlewsmpbdanceqatihway twany
different types of energy propagation formats, in systens that contain
many ki nds dlevelop cwithiny ap Fapadpyt icage-likearunitt eviths respect viot lthen ervelopigme

el ectrical systemplatform Principals of a Faraday cage-1li ke conductive
shi el d |i ke canduclivecommon shieldspatioeayscthatcard sutiseqaeniyt tomtinae 36 engvei ned t o
one anot her and the grouping of these conductive pathways, 'together co-act
wi t h t he5l aegergy aktantoan ederdaliy locatedpannductive areahthat/ carr awlunie, Sut fsace t hat
provi des a greater conductive surface area in which to dissipate over

vol t ages andoblimifed tana@ i ffloating’ e nBarpatémtiak eopductive aareandiraufti ore systeml d
structure electrostatic functions of suppression. or 15 mhim zation of
parasitics gmeundt biesuittsystem eatum, chassisl ard?CB geiund, dhevencarpéarttegrotipd. of
common conductive pathways as just described are electrically coupled as

ei ther a system The vetdus atidchneant schendes describledswrsingwit nodmalyiafjowe an be
relied wupon as a commonly used, reference conmon conductive pathway for a
circuit i n"§inaitage referencertoidevelop witharesgettrto eash cpaimarn glumdity. of Ahirede or
nore of a plurality of conductive or dielectric materials having different
el ectri dal gifterentiakb condudterss logatednen appositer sides dfethienskared dcantral ameli nt ai ned
bet ween conmmon conducti ve pat hways and differential el ectrode

common conductive pathway, and be equal yet opposite for each unit of a
separated paired energy pathway or structure, between the centrally positioned
interposing, common conductive shield pathway used. Use of the invention
allows voltage to be maintained and balanced even with multiple SSO
15 (Simultaneous Switching: Operations) states among transistor gates located
within an active integrated circuit all without contributing disruptive energy
parasitics back into the energized system as the invention is passively operated,
within its attached circuit.
Thus, parasitics of all types are minimized from upsetting the
20 capacitance, inductive and resistance tolerances or balaﬁce that were
manufactured into the unenergized invention. The prior art has normally allowed
effects from free parasitics in both directions to disrupt a circuit despite the best
attempts to the contrary with all prior art devices to date.
As previously noted, propagated electromagnetic interference can be the

25  product of both electric and magnetic fields. Until recently, emphasis in the art * f:



pat hways.
plurality of commonly conductive structures, they are performng

di fferenti_al I{vﬁ 25 phased conditioning with respect to a "nate" or paired

plurality ¥P%E¥sitely arum WO 01/ 10000 PCTI USOQ 21178PCHASONRH A or

Al t hough. a specific differenti al

charged structures that formhalf of the total sumof all of the
manuf actured differential conductive padhways contained with in the

structure.
normal |y be separated electrical

i ndi vi dual

Ha¥bdedt plbcet ipon ort fﬂfériﬁb EMITRIM LirduiteRdrRIycondLibtor Gffryitlg |

y in an even manner w th equal "nunber of :

pat hways useigl fidqiiehéymoreswith IDE etetdy BRlchimbhe HoWeVer,Sthe mvedti is

differential conductive pathways approxi mately 180 degrees out
of phase frosagabR 6PROALRIGHIKG diigy ititegses DCPiATS and! ACT Hbri

and conductive material nornmally includes a predeternined type o
di el ectric ahropagatiohlof dneRjyellONs coriiuetive path@hgs fduntdh iafrEiédriceP 8P88m

conductive pathway, which in alnost all . . ly
coupl e t o andr ekt ehgipaieht. cTiES incNides @sEe bR tHe thveAtisH ¢ icoRdiBen ewasgy inw t hi n
the invention, itselt or its AOC. In contrast to the prior art, the new

i nvention t csystems ¢RR contafimany’ difeenetypes ofi érmdtby propRfAEoe doimwgs,! int at ed. by
opposi ng conductive pathways that are
mai nt ai ned isysteied that costaianinany kinds @f thcultny prdpabation charatiefistics, withipect i vel y
within the interposer and with respect to the
the circuit'the sameaedtidal bysta platfodmwhen attached and
circuitry between these their energy conduits and to a circuit
node or conmmon c@nifcipbisvel P Fakaday cagedikaToaductive Ghietdiilike iarg aséd whenpat hway

providing interaction of nutually

by portions of propagating energy. At the same tine, a entirely 20

di f f er enf0 grthe pommomdondlttiveqratingaysaare foted toi one grvtheranddhe grovbingastn be
mai ntained in what is essentially, a parallel relationship respectively to

one anot hernthesedconeiuctive pathways; ltbgetipaTqoeand iwdthl the ldrget, lexternal Tondedtive f
mut ual |y

par al | el

15

20 -

25

pathway, pathway area or surface that provides a greater conductive surface

- area in -which to dissipate over voltages and surges and initiate Faraday cage-

like conductive shield structure electrostatic functions of suppression or

minimization of parasitics and other transients, simultaneously. When a plurality
of common conductive pathways as just described are electrically coupled as
either a system, circuit reference node, or chassis ground, they can be relied
upon as a commonly used, reference common conductive pathway for a circuit
in which the invention is placed into and energized.

One 'or more of a plurality of conductive or dielectric materials having
different electrical characteristics from one another can be inserted and
maintained between common conductive pathways and differential electrode
pathways. Although- a specific differential pathway can be comprised of a
plurality of commonly conductive structures, they are performing differentially

phased conditioning with respect to a “mate” or paired plurality of oppositely

pat hway can be conprised of a

eectric

cases and do not 10 physically

circuit energy source and
energi zed into
ref erence

1T



opposi ng conductive pathway el ements sinmultaneously working in conjunction
with the second set just described. WO 01/10000 PCT/ US00/ 21178 30 The user
has options of connection to an external GnD area, an ?Hgﬁg(ﬂa“’ e common
conduct i v&"Q PN path, or sinply to an internal circui sys?%{em circuit
comon conductive pathway or conmon conductive node. In sone applications,
it mght be desired by the user to exte?gnally attach to 5 additional
nunbers of pshiased erxtisarged stuotlves ithat foarnhhal of rtbe tofal tsuen of iaji nhithe

di fferential conductive pathways to take advantage of the | owering of
circuit i npagafacturscdiffeientalvednductivenpathwags containe@hwith irothe stpeaiunece pat h
phenonmenon can occur by using alternative or auxiliary circuit return

pat hways, apheveital. sunm of thes differantiabpathweys wilhalsorwill tioemally be separated nal and
si mul taneous 10 functions occurring to create a | ow i npedance conductive
pat hway al ongleétHeallycowmam everdunanner withhvemyal | mirsberalof t pathimayseusédhvent i ve
structure is used by portions of energy propagating along the differenti al
conduct i s psimaltanyeously but sith iiaif divé total ser afl the lindividwed diftenential conductive: '
interposer as it nornmally operates in a position, physically placed in

bet ween t he pathivayss approliroaielye 189t ldegrees bt rofnphase ffram theergppositely ce and
the energy-utilizing |oad and back as attached into an energized circuit.
Di f f er ent i al pesitithedt groepingser dYicrons nfadisleoiric| angecendustiveimatenal norgiallyui t " 0"
Vol t age reference i nage node or "0" Voltage comon conductive pat hway node
creat ed al onigcludes angredeteiminedntype ofadielectric\aiongwithaaiptérposiog andshialth wi t h

t he comon conductive energy pathway shields 20 that surround the

di f f er ent i al functithing cerempatdondyctival patiewvay; ovhitheinedlinostialll casescand do rnetj oi ned
t oget her common conductive structure to facilitate energy propagation

al ong t hi0 | ophyisivatlyl noupleptat By yaf thetditferenﬁdlydbperatiwtqoagu@ib/ehnatywayand

all ow ng unwanted EM or noise to nove to this created pathway at

ener gi zat i onwithio theainventiono fisattariitstAOCat her t han detrinentally effecting the
ver _
Y In contrast to the prior art, the new invention to provides a means of

lowering circuit impedance facilitated by providing interaction of mutually
opposing conductive pathways that are maintained in what is essentially, a
15 parallel relationship, respectively within the interposer and with respect to the
circuit energy source and the circuit's energy-utilizing load when attached and
energized into circuitry between these their energy conduits and to a circuit
reference node or common conductive pathway used as a low circuit impedance
pathway by portions of propagating energy. At the same time, a entirely
20 different group of mutually opposing conductive pathway elements can be
maintained in what is essentially, a parallel relationship respectively to one
another and yet be physically perpendicular to the first set of parallel mutually
opposing conductive pathway elements simultaneously working in conjunction

with the second set just described.



I's WD 01/10000 PCT/USOCQ 21175 31 circuit and portions of energy that are
being conditioned in the ACC of the new interposer. The attached plurality
of internal conmon conductive el ectrode pathways that make up a Faraday
cage- | i keWOIMAWE i ve shield structure as part of the BCWHHMOELIt er poser
invention wll allow the external comon conductive area or return pathway"
to beconme, in essence, an extended ver3on of itself, internally and

closely positi onpgk iusep hass spfidris2bf YeoRRsGtloneto & BRGFVER NGO biea)l & ons of
di stance fromdifferentially operating conductive pathways that are them

sel ves  ext gisrhatie 6minoR conda&tvel retlirh fpatiRnér SimpROROLR tintéfat cREMObE W t h
respect to their 10 position | ocated apart and on either side of at |east

one conmdn §gtéhClitcuR cop@hbivapndldiive | Fatividy BF cOmniBr todutivd indde!

functions sinultaneously during energization. This phenonena occurs

internal |y sémetdpplicationedithaidth t5e'desiféd bybthe 08ér td BixiepshllyOattathi & ed
circuit boards ( ), daughter cards, nenory nodules, test connectors,

connect 0§ s, addifictiaP @ufibers of pSirétDbefdal Bohibive patiwald ndt!dfithéldriginkpdul es
(SCM or MCM or other integrated circuit packages utilizing interposer

I nt er connecgifferential soHuueive Phthvags db 2aké Advaritlge tof aha!lowdirRe bf cirawlt

advant ages of the invention will|l becone apparent to those skilled in the
art upon r eijedance t octringl etvithine thé e imienfibh.OIMMHISK B | ImpetlaRte n@lathon Wit h
the provided figures. 20 Turning nowto FIG 1, an expl oded perspective

vi ew of mul pherforerion@anl occanby gsing ahelinativier aublliady pirsLiti refurn pathwdysct ure i s
shown. Multi-functional energy conditioner 10 is conprised of a plurality

of common cagekelll try ¢hip daBepEE ehdrgidiation,cthet varivus dhtertal cahel sisduitanscusl 6A and
16B where each el ectrode pathway 16 is sandw ched between two common

conduct iive faattionsyscclfringo treat a dowe impedarde Gdnducihvad pathaviay GiiorilyitHeor s 12A
and 12B i s disposed through insulating apertures 18
common conductive pathways internal to the new inventive structure is used by
portions of energy propagating along the differential conductive pathways in
essentially a parallel manner and within the interposer as it normally operates in
a position, physically placed in between the various conductive pathways,
15 running from energy source and the energy-utilizing load and back as attached
into an energized circuit. Differential conductive energy pathways will be able
utilize a circuit “0” Voltage reference image node or “0" Voltage common
conductive pathway node created along the internal common conductive
pathway in conjunction with the common conductive energy pathway shields
20 that surround the differential conductive 'pathways almost completely, and coact
as a joined together common conductive structure to facilitate energy
propagation along the low impedance pathway, not of the differential pathways

and allowing unwanted EMI| or noise to move to this created pathway at

energization and passive operations rather than detrimentally effecting the very




WO 01/10000 PCT/ USOCO 21178 32 or coupling apertures 20 of the plurality of
common conductive pat hways 14 and el ectrode pathways 16A and 16B with
el ectrical_conductors 12A and 12B al so being selective cted to
coupl i ng %@P{){?P%’s 20 of el ectrode pat hways 16A and 16E¥T’@§W17gconductive
pat hways 14 conprise of a conductive material 5 such as netal in a
different enbodinent, or in the preferr3éd enbodi nent, they can have
conducti ve rmirtwit and pdetions iof edergyttiateard ibeingodonditioned dén thel AOC ofdhe mewe  (not
shown) simlar to processes used to manufacture conventional nulti- |ayered
chi p capaci tisteposer.mul ti -1 ayered chip energy conditioning el enents and the
like. At |east one pair of insulating apertures 18 are disposed through
each 10 conmon cTheaithchet platalityeof interal commohionductiviecalecttodet pativadys
conductors 12 to pass through while maintaining electrical isolation
bet ween comtiat makel wpt a \Raragmyt bageylikel dormdudtied ebield stilicturendsiqak of tte. The
plurality of common conductive pathways 14 may optionally be equi pped with
f ast eni ng amwhdel irderpagerainventipadwilli allow theceidersahtorathoancbnductive argaparsi ti on
to enabl e each of the plurality of 15 commobn conductive pat hways 14 to be
coupl ed secuetehy pathwaydo decommer int éssengé, ars extended] vérsioneofi itsglfnintersalyuch as
screws and bolts or in alternative enbodinents (not shown) by neans that
al | ow t he deandcelosely ipesitiamed irc anressentially pavalted driangemant ovlydaictbns of
nmonolithic-like, multilayer enbodinents simlar to the processes used in
t he i ndust r distancesfinorh aliffarentiglly ioperating cohdyctive qpatiywaysrtbat arertheg svesl enent s
and the |ike. Fastening apertures 22 or even a solder attachnment of conmon
i ndust ry- meaxtensions rofithe extesal idifferential conductivee atements with respeit éo thedr
term nati on bands (not shown) nmay al so be used to secure nulti-functional
ener gy déndipositinnriocated @apartandeon reither side (of tateass roneoeemmop osonducliviee
surface such as an enclosure or chassis of the electronic systemor device
the nulti- 2@thwaythabrialtaking rany mudtipé tshislding fandtiond eiimyltanssyslyndwring unct i on
with, iii

energization. This phenomena occurs internally in other embodiments such as,

but not limited to, printed circuit boards (PCB), daughter cards, memory
modules, test connectors, connectors, interposers for Single Chip Modules or

15  Multi-Chip Modules (SCM or MCM) or other integrated circuit packages utilizing
interposer interconnection at subsequent energization.

Additional objects and advantages of the invention will become apparent
to those skilled in the art upon reference to the detailed description taken in
conjunction with the provided figures.

20 Turning now to FIG. 1, an exploded perspective view of multi-functional
energy conditioner 10's physical architecture is shown. Multi-functional energy
conditioner 10 is comprised of a plurality of common conductive pathways 14 at
least two electrode pathways 16A and 16B where each electrode pathway 16 is
sandwiched between two common conductive pathways 14. At least one pair of

25 electrical conductors 12A and 12B is disposed through insulating apertures 18



WO 01/ 10000 PCT/ USOQ 21178 33 El ectrode pat hways 16A and 16B are simlar
to common conductive pathways 14 in that they are conprised of a
conductive material or in a different enbodi nent, can have conductive

mat eri al WOIY4®d onto a dielectric lamnate (not shB@HPSORIES i | ar, that
woul d al |l ow t he new enbodi nent 5 to be manufactured and joined into a )
standard nonolithic-like, nultilayer ¥hbodinents sinmilar to the processes
used in thegf gfliphind dpdriuréRR0 bhfHelieralityio Eomaioh cohdiictvagiathwaendi dridoni ng

el enents and the qu% and have el ect Etlycal conductors ?2A aér?g 12B di sposed:

through resgggtrddecpaARays!NBA andM BEK with @ldbhital coRIUTRITS CIRANAE 19B afsdt hway's
14, el ectrode pathways 16A and 16B are 10 selectively electrically

connect ed 1t geifg8eleétiveliecdnnectedas bbilpling apRmtdrsi2Y of elsttrodélpatitvailsadiv ode
pat hways 16, as shown in FIG 1, are depicted as snmaller than common

conduct i ve g M8BY Cohfiném conduttite path@ys Ma Eolrprisé of bhiohdootive ipatedial on  has

been done to prevent el ectrode pathways 16 frominterfering wth the

physi cals coglighi &0meRkirs a Wiffdrantt fibsdimens bt it the préfepredodrbodimentitey met hods
15 (not shown) and should be ideally inset within the conmon conductive

pat hways ldarRgve bovductiey niner epositaal brto o diettictric materiabar tdminateormon
conductive pathways 14. Electrical conductors 12 provide a current path

that flows (not tshewsl) Isirfilarotd proudisses ededd\tot inanafaciure qonventiomakdnuiti- ei t her
end of the electrical conductors 12 20 as shown in FIG 1. Electrical

conduct or lgyereg phipscapatitons orlmuiti-layerdd chip eheadyi conditioningyelementsanid and
el ectrical conductor 12B represents the propagating energy return path.

Wi l e only tpadikeaint lezkt ehe pair of msulatingl apértures 18 2¢e dispos@Bthreughheaah,
Appl i cant contenplates multi-functional energy conditioner 10 being
confi gureed doinmon \conidudtive tpathiway elettrode b4 to allow elertrigahicosdustorg S 2etoect ri cal
conductors |ike 12A and 12B, as well as, electrode pathways 16A and WO
01/ 10000 PGrdssIndugh Whie maintaining electrical isolation between common conductive
pathways 14 and electrical conductors 12. The plurality of common conductive
pathways 14 may optionally be equipped with fastening apertures 22'arranged
in a predetermined and matching position to enable each of the plurality of
15 common conductive pathways 14 to be coupled securely to one another through
standard fastening means such as screws and bolts or in altemnative
embodiments (not shown) by means that allow the device to be manufactured
and joined into a sténdard monolithic-like, multilayer embodiments similar to the
processes used in the industry to manufacture prior art chip energy conditioning
20 elements and the like. Fastening apertures 22 or even a solder attachment of
common industry means and materials that can subsequently place conductive
termination bands (not shown) may also be used to secure multi-functional
energy conditioner 10 to another non-conductive or common conductive surface

such as an enclosure or chassis of the electronic system or device the multi-

25 functional energy conditioner 10 is being used in conjunction with.




34 16B and common conductive pat hways 14 which are joined together for
creating a high-density nulti-conductor multi-functional energy
condi tioner. Another el enment which makes up mul ti-func} rgy
condi ti ond¥OIBI®Y raterial 28 which has one or a nunber{’g?ﬁgqoggl??i cal
properties and surrounds 5 the center gomon conductive pathway el ectrode
14, both el ectrode pathways 16A and 168 and the portions of electrical
conductors 12A and 12EBleutedengathnaysedBAt aodt W6Bo@rer sidlanole comeR i ve
pathways 14 in a manner which isolates the pathways and conductors from
one anot her geiaptive pathivays 14 brthetthey areccaraprisediof argeadudlivepatgrial orim and
12B and coupling aperture 20. 10 The electrical characteristics of
mul ti - f unct i gndifferener gmbodiment,i carerhave eonductive ematariall deposited Q@R on of
material 28. If an X7R dielectric nmaterial is chosen, for example,
nul ti - f unct i diskectricdaminge (rmtdhownher simiamthat wesddballow thernew embadiment v e
characteristics. Material 28 nmay also be a netal oxide varistor nmaterial
that wi | |5 prtovibde mamptaciured eanch joined giotopreostandatsh roenglithie-bke, s multilayety her 15
materials such as ferrites and sintered polycrystalline may be used wherein
ferrite matesanbbdiments sicnilanto thelproeesses nsed: tndhedndusiiydo vinarnvfagiurgdprior
protection characteristics in addition to the inproved conmon node noise
cancel | at i onantr chipi eheigyatonditicrieg elemantss ahdothe: Hike nand ahaveo QieGtrgsl
cancel lation or mnimzation effect. The sintered polycrystalline material
provi des condoreductors 18Acinect2B dispesed thoughgespeactive apprires.e dnlike jaingdsd
polycrystalline is described in detatl in U S Patent Nunmber 5,6 500, 629,
which is her eommonc copductive cpathwayst diderrlectradlei ipathwaysr 16Agand, 1BEGare t he
physi cal relationship of common conductive pathways 14, el ectrode pathways
16A and 16B, selestivelyi ekectriceliyl conngated o\ o dof @23%&'%@@? pamd%ormf now be
described in nore detail. The starting point is 25 center conmpn conductive
pat hway el ecWhildceldotrodempatwaysatth esshownrin £1Gne, are depicterha® smeferibery 21178
35

common conductive pathways 14 this is not required but in this configuration

has been done to prevent electrode pathways 16 from interfering with the

physical coupling means of fastening apertures 22 or other bonding methods

15  (not shown) and should be ideally inset within the common .conductive pathways

14 and thus they posses a smaller conductive area than common conductive
pathways 14.

Electrical conductors 12 provide a cﬁrrent path that flows in the direction

indicated by the arrows positioned at either end of the electrical conductors 12

20 as shown in FIG. 1. Electrical conductor 12A represents an electrical

propagating conveyance path and electrical conductor 12B represents the

propagating energy return path. While only one pair of electrical conductors

12A and 12B is shown, Applicant contemplates multi-functional energy

conditioner 10 being configured to provide filtering with a plurality of pairs of

25 electrical conductors like 12A and 12B, as well as, electrode pathways 16A and



pair. of electrical conductors 12 disposed through their respective

I nsulating apertures 18 which maintain electrical isolation between comon
conductive at hway el ectrode 14 and both electrical conductors 12A and
12B. On e??Hﬁ?mm%ide, both above and bel ow, of center ®EHWsMW2tTRduUCti ve

pat hway el ectrode 5 14 are el ectrode pat hways 16A and 16B each having the °
pair of electrical conductors 12A and34.2B di sposed there through. Unlike

center cCoOMMYEB ST Bofirhdie mﬂb?m BathwhyP0R %icflpfyré/ ngsdeioﬁsfh@ f@% A o

conductor, 12A or 12B, is isolated from each el ectrode pathway,

16B, by an reatihgra ihith-@erity wivlti-éhducor suiti-funborit rcal
conductors, 12Agoi€ %IB, i styel e::t ri (l:jal |y coupl ed tghtta%g c%&igérgé&i at ed

el ectrode pat hwaanotfiek 6lemaRBwhieh Meakes R Mu&i%ﬁéliﬂha?@h%)?&%ﬁndiﬁ&%rt e 20.

Coupling aperture 20 interfaces with one of the pair el ectrica

~conduct or s 4natiigl 2B which had @At r aGiiinfser iof Blettzal ﬁ%péﬂi%@'aﬁ&rsu%ﬁﬁhs a

resistive fit or any other standard interconnect nethodology to provide a

sol i d arsl sweuenterponhom bordudtive pathivag lectib8e Al bSth AbctRiRYRIIE)"Cd
conductive pat hways. For 15 -multi-functional energy conditioner 10 to

~function prigreahy, 16E08RY teé POioASF esttrivaR oRdubtors ST2A08nd 198! passfd ¥

coupled to the opposite electrical conductor 12A than that to whi'ch | ower

el ectrode podthesy tﬁ@liilvbSo@éﬁ@drﬁﬂnﬁﬁ'dohd@éwégﬁéihwéwu iR RanfbEWhichcal
conductor 12B. Multi-functional energy conditioner 10 optionally conprises

a pluralityiselatesutiRy pathiways @addosriducird ardmashe ldnothét & fft e ConmoN.
conductive pathways 14 provide a significantly |arger conductive conmon

~conducti ve qonhbetion erediedrby thedsonduetdls 12 and 2B ahd! edlpling #pbrtGRMPEN
conductive pathways 14 are electrically connected to an outer edge

conduct 10ve Thenelebfrisab ychaeauteristics coft muli-foaétional rm:b?y' abndifiorfrt 66 had
directly by tension seating neans or commonly used solder-like materials to

an 25 | ar gedetentimachby the nsdlextion of natbAsle28. 14 ananXi7R Aicléctaié radtema)) ist hat are
physi cally WO 01/10000 PCT/ US00/ 21178 36 separate of ‘the differentially
conduct i ve ghaséndps etdmplenchultisfBnetiviél renergyyconditioner 10 will have primarily
capacitive characteristics. Material 28 may also be a metal oxide varistor
~ material that will provide capacitive and surge protection characteristics. Other
15 materials such as ferrites and sintered polycrystaliine may be used wherein
ferrite materials provide an inherent inductance along with surge protection
characteristics in addition to the improved common mode noise cancellation or
minimization that results from the mutual coupling cancellation or minimization
effect. The sintered polycrystalline material provides conductive, dielectric, and
20 magnetic properties. Sintered polycrystaliine is described in detail in U.S.
Patent Number 5,500,629, which is herein incorporated by reference.
Still referring to FIG. 1, the physical relationship of common conductive
pathways 14, electrode pathways 16A and 16B, electrical conductors 12A and

12B and material 28 will now be described in more detail. The starting point is

25 center common conductive pathway electrode 14. Center pathway 14 has the




plurality of electrical conductors such as 12A and 12B for exanpl e.
Connection to an external conductive area helps with attenuation of

radi at ed magneti c em ssions and provides a gre e area in
3o Friob hEE Sl

which to ate over voltages and surges. Connecti xt er nal
conductive area helps electrostatic syppression or mnimzation of any

I nductive or parasitic strays that cam’radi ate or be absorbed by

di f f er ent i alpajr. eboelegtrical copductowayt? dispaseditrougB theid/respentiye ghsulatirig y of
differential electrical conductors such as 12A and 12B for exanple. 10
Princi pal s @peruresr Hlahichamaintaikcelectrical dsolatiors betwednscommonr eonaduetives ed
when the common pat hways are joined to one another as descri bed above and
t he groupi nathiwayoelaetrodec bh @ndtbioth efemtrivabigenductprs HEA arahd2Bwi Om either | ar ger
external conductive area or surface to suppress radi ated el ectromagnetic
em ssi ons arsifigpbeth geove and below, of wanter icomman ¢enductive pathwayheledtrade

di ssipate 15 over voltages and surges and initiate Faraday cage-|ike
conduct i ve d4i arejelestrode pattwaysetiA andat6B gaghchaving the pairpefr elesirical or

m ni m zation of parasitics and other transients, sinultaneously. This Is
parti cul ar | ywondugionsh#2A Aang 1RBt dispesed: there rthranghiu c tUnlise peertterageminbnar e
electrically coupled to earth ground but are relied upon to provide an

i nher ent coeRpductiye Mathwayeelpetradeals.ranly ane electrical conduatarni2h or H@Bj isvent i on
is placed into and energized with. As nentioned earlier, inserted and

nai nt ai ned HRciated ﬂom%rﬁle@mgmatwaspaﬁnmﬁmny andnsyiating apesiure t8le

pat hways 16A and 16B is material 28 which can be one or nore of a
plurality ofoneefdhe pais ofhelectrigalsondusters; 12A or 2B Jdalelestrigally coupled tathe FI G 1A
shows an alternative enbodi nent of nulti-functional energy 25 conditioner
10, whi df i ReBeRidted plerireds Nathwal 164 arodBBi resperctively i thedughl couplipg01/ 10000
PCTNS00/ 21178 37 conductors or circuit board connections to

mul ti - f unct iAeRAVrect Gouplingiarertiie 20 interfaces with one of the pair of electrical

conductors 12 '_chrough a standard connection such as a solder weld, a resistive
- fit or any other standard interconnect methodology to provide a solid and secure
physical and electrical connection of predetermined conductive pathways. For

15  multi-functional energy conditioner 10 to function properly, upper electrode
pathway 16A must be electrically coupled to the opposite electrical conductor
12A than that to which lower electrode pathway 16B is electrically coupled, that
being electrical conductor 12B. Multi-functional energy conditioner 10 optionally
comprises a plurality of outer common conductive pathways 14.

20 These outer common conductive pathways 14 provide a significantly
larger conductive common conductive pathway and/or image plane when the
plurality of common conductive pathways 14 are electrically connected to an
outer edge conductive band 14A by conductive termination material or attached
directly by tension seating means or commonly used solder-like materials to an

25 larger external conductive surface. 14A and 14B (not shown) that are physically



10. Essentially, the plurality of common conductive pathways 14 are
electrically connected together by the sharing of a separately |ocated
outer edge conductive band or bands 14A and/or 14B (not shown) at each
conduct i v&V®VOL:  5de exit and which in turn, are therPGTAISA¥MIENG/ or
connected to the sanme external conductive surface (not shown) that can
possess a voltage potential when the i3fivention is placed into a portion of

a |larger cirsepatataiofl the iiffdrentiblly ldonductivel patiwapOeAr hid 16BaghG/oNidnk t he
external conductive surface area or areas through conductive bands 14A

and/ or 14B (pnablity lopelektrizabcdnidacions sudchoas ¢R2AER0 128 fopexatfpley Cofhétibhodes 14
of the enbodinent, as well as any of the conductive elenents (shown or not

shown) that tér @nneg@déesial Ocsriductivee arezonnelps i aitht hettenuatiorP\Waf € Redigtedt O
propagate. In addition, each differential electrode pathway 16A and 16B has

Its own ouleRictrefr@gneti) érmidsions SadgBovidess dr jreater stiFacenited OB wisisivaet i vel y.
To provide 15 electrical connections between el ectrode pathway 16A and 16B

and thei 5 r dissipate geerooitages andesurgesl $dAnedtidn46 Bnwxtdraalajontibétivecareat i me
mai ntaining electrical isolation between other portions of

mul ti -funct helpsl eleceosiaticc suppréssioreior minimizatiom of any rindietivatdrparasifici s

el ongated and positioned such that the elongated portion of electrode

pat hway 16Astraysiihatcarechdiateosbé absdrbéd by diffesaritinlycatiduetivecpathaeypdbAvay 16B
is directed. The el ongated portions of electrode pathways 16 al so extend

beyond t he dhdtBBcand/or ahy plurilitg of diffexéntiay elefctrivahoonmductors duch iase12mt hways
common conductive pat hways 14 extend with the additional distance isolated
from outer addd2Bdodeample bands 40A and 40B by additional material 28.
El ectrical connection between each of the bands and 25 their associ ated
pat hway30i s accoRymgigdie of ehFamaghy whge-like (conduntisig tshiekd \stracturDatd us€d00
PCT/ USOQO/ 21178 38 each band and its associ ated common conductive or
conduct i ve whentthe demmoatpathwagysrare jeined toedne another as described above and
the grouping of common’ conductive pathways together coact with the larger
external conductive area or surface to suppress radiated electromagnetic
emissions and provide a greater conductive surface area in which to dissipate
15 over voltages and surges and initiate Faraday cage-like conductive shield
structure electrostatic functions of suppression or minimization of parasitics and
other transienté, simultaneously. This is particularly true when plurality of
common conductive pathways 14 are electrically coupled to earth ground but
are relied upon to provide an inherent common conductive pathway for a circuit
20 in which the inveqtio_n is placed into and energized with. As mentioned eatrlier,
inserted and maintained between common conductive pathways 14 and both
electrode pathways 16A and 16B is material 28 which can be one or more of a
plurality of materials having different electrical characteristics.
FIG. 1A shows an alternative embodiment of multi-functional energy

25 conditioner 10, which includes additional means of coupling electrical



FIG 2 shows a quasi-schematic circuit representation of an energized
portion of a circuit when the physical enbodi nent of nmulti-functional

energy 5_conditioner 10 is mated into a |larger circui e i zed.
Li ne-t o- | V1M gy conditioning el ement 30 is conpri sé’&q‘@g"%ﬁiﬁr ode

pat hways 16A and 16B where el ectrode ﬁat hway 16A is coupled to one of the
pair of electrical conductors 12A wit ¥ the ot her el ectrode pat hway 16B

bei ng coupl eghduotorsrer cirpyiibboar edmmettionsato muitisfuactional 2Betdyecariditigmeovi di ng
the two parallel pathways 10 necessary to forma energy conditioning

el ement. Cet0.cEssantially) tihe phinality efcconmadm condustiee pathsays 44i ave @iectricalint i al

el enent anong all enbodi nents or connotations of the invention and when

j oi ned wi t hcdrinectedn dogethem dyo theershaving ofo ranseparately c locatedp auterapdgd 4

t oget her act as inherent common conductive pathway 34 and 34b which

depi ct s concorducthvee band of4banud 1418 ahdfwr BB\t steowif) atoeaddc comductive a | ar ger
external conductive area 34 (not shown) and line-to-line energy

condi t i ofi neglectradecexit 80d whiChah arns are/thendained andfor tcosnected fathel $arhe:

pat hways for each .line-to-comon conductive pathway energy conditioning

el enent 32. exfamab eondwttiparsaifacs (mottdhown) theal dancpodsess @avditagenpotentiat ormon
20 conductive pat hway energy-conditioning elenment 32 is supplied by the
cor r espondi whemrthecinventionps placed inté B.poRioncafraditgelr gircwit andeengrgiged This 1 and
FIG 2, the energy conditioning pathway relationships will becone

appar ent . Byoltageopatential coactsewith theexteroald cenductive suiface aréaarrardas 14 from
each el ectrode pathway 16A or 16B with nmaterial 28 having el ectrical
properti es, thréughreasdictiiesbandd 3 4Arandépr 148r{dot shown) @nd dhevintérnaloommom conmon
node bypass energy a:un; W) 01/10000 PCT/ U500/21178 39 conditioning

el enent 180 eonductivenglebtrodasciv of thet embadiment dscwell 8s apy ofitie coRiuctiviel

| i ne-to-comon conductive pathway decoupling energy conditioning

elements (shown or not shown) that are needed to utilize a connection that
allows energy to propagate.

In addition, each differential electrode pathway 16A and 16B has its own

outer edge conductive bands or surface, 40A and 40B respectively. To provide

15 electrical connections between electrode pathway 16A and 16B and their

respective conductive band 40A and 40B while at the same time maintaining

electrical isolation bet\;veen other portions of multi-functional energy conditioner

10, each electrode pathway 16 is elongated and positioned such that the

elongated portion of electrode pathway 16A is directed opposite of the direction

20 electrode pathway 16B is directed. The elongated portions of electrode

pathways 16 also extend beyond the distance in which the plurality of common

conductive pathways common conductive pathways 14 extend with the

additional distance isolated from outer edge conductive bands 40A and 40B by

additional material 2'8. Electrical connection between each of the bands and

25 their associated pathways is accomplished through physical contact between



el ements 32 coupled fromeach electrical conductor 12A and 12B to | arger
external conductive area 34. 5 The |arger external conductive area 34 w |
be described in nore detail |ater but for the tine being it may be nore
intuitive WO e that it is equivalent to earth or REWEWMIF ound. The
| arger external conductive area 34, can be coupled with the center and the
addi ti onal common conductive pathways 384 to join with said’central pathway

14 to form eyeR KHnd"BRE itef assoRileYd s6mARAJSSHIUEEVER 2P BB ductide tdiditroat e
conductively joined and can be coupled to circuit or earth ground by

comon meangafiwdy) fespetbtiveiieh as a sol dering or nounting screws inserted
t hrough fastening apertures 22 or just lamnated as a standard pl anar

nul tilayered cer gig.c2 efibadi drglasi{sehématity eifduit¥ephosehtation adf ah energieBasi ted
conductive material |ike 14A and 14B which are then together 15 coupled to

the sane exigpftivhl ofc 8reieit GeeH tHe pRysidat @nfiodMértVelymUidtin&tidPsN bnerg
encl osure or grounded chassis of an electrical device. Wile

ul ti-fungti @Baditiomsterol mamrei ihiood tirgdlcinalt lehdeshergibad iGhé-tMindehdrgpr ent
common conductive pathway 34 coupled to earth or circuit conmon conductive

pat hway, oneonditloring agemeit B0 isi cdmprized aifablecieded pathaiyst 160&Ind1968
physi cal architecture is 20 that dependi ng upon energy condition that is

needed, a phhere aledifodenpathyray CIBA €St coubletiato el BN ehe Sseir Yf | dlectcat
specific applications. Referring again to FIG 1 an additional feature of

mul ti - funct iconducters eTy withothei bthen electridé pathvayN$6B ety Byuplédakthee and
counterclockwi se flux fields, 24 and 26 respectively. Maxwell's fourth

equat i on, woppbsiteselettricali cbnauctor ddBaRerdby Arpading thé awo parallebpathivays magnet i ¢
fields arise fromtw sources, the first WD 01/10000 PCT/ US00/ 21178 40
source i19 daecesshadtoaformwr eseryy iconditioning blenemt. NCeinter donamem eondudtied ect ri cal

charge and the second source is described by how the changes in electric
fields pathway electrode 14 is an essential element among all embodiments or
connotations of the invention and when joined with the sandwiching outer two
common conductive pathways 14 together act as inherent common conductive
pathway 34 and 34b which depicts conductive band 14 and 14B (not shown) as
15 connecting to a larger external conductive area 34 (not shown) and line-to-line
energy conditioning element 30 and also serves as one of the two parallel
pathways for each line-to-common conductive pathway energy conditioning
element 32.
The second parallel pathway required for each line-to-common
20 conductive pathway energy-conditioning element 32 is supplied by the
corresponding electrode pathway 16B. By carefully referencing FIG. 1 and FIG.
2, the energy conditioning pathway relationships will become apparent. By
isolating center common conductive path\-/vay electrode 14 from each electrode

pathway 16A or 16B with material 28 having electrical properties, the result is a

25 energy conditioning network having a common mode bypass energy

100 -



traveling in a closed loop circuit will subsequently create sinultaneous,
magnetic fields. O the tw sources just nentioned, transported el ectrical

charge 5 is the description of how electric currents crﬁ gtgﬁtic fields
that if tYEO0¥88uctive source pathway and the return e @W@ way are so

posi tioned, mathematical equations can be used to describe how E & H
Fiel ds: can be suppressed or mininized%ithin the new interposer device.

To mi ni m ze Bdtishiméiemeht 80 exniingasshivéen elechicabesnductdrai2Acahd 12B
structure that 1s béing. used in an energy transm ssion network, the

concept of  SAdiXirfedidc@Inrmbh OBorluctive! xpathwayi detoupling eenergy o corditicring
Because magnetic lines of flux travel counterclockwi se within a

transmi ssi onglbinRAtsOB2! dotpledofemcéath electrical eonductorwt2/Arandg128 do Rargeet ur n
path parallel and adjacent to its corresponding source trace, the magnetic

flux |ines ogasmaeeonductivicareatd4r n path 15 (counterclockwi se field), related
to the source path (clockw se field), will be in the opposing directions.

Wien we conbine arkd Reder Gerhbleéshdictive areacd4imilbbe Ideséribedeinf iereddetail
cancel lation or mnimzation effect is observed. |If unwanted nmagnetic |ines

of flux betvwggst ButSfoi®e g Belhg!in meat beamere drtoitieé td assumenitmatzitds t hen a
radi ated or conducted RF current cannot exist 20 except within the

m nuscul e boggsidéigntoo édrth e0BiFtIt gregndaiveclgrgen eixtbenal Honduetive argaldd, ng

t echni ques described herein, this m nuscul e boundary of escapi ng RF energy
is critical pan béebupieeaithangténtet arahtheaiditionabédnaroon cehductive patiways by t he
energi zed shield structure alnost entirely enveloping the differential
conductive paslrsajoin With $ald coeptrabbathwayet® rtoi fognf lone oramoe |oft cammps, or

mnimzation is sinple, especially when the opposing conductors can be WO
01/ 10000 1&CT bifdotivd pathways b thati are esbndactivielya jdinedaand feani beogoupled tei t h
respect to the earth's hori.zon, within mcrons of distance to one another.
The i nventi ogircuipor earth growrd by momimart meanstafcthei artisucho @sua splagring or
si mul t aneous to one another during flux cancellation or )
mounting screws inserted through fastening apertures 22 or just laminated as a
standard planar multilayered ceramic embodiment (not shown) with externally
“deposited conductive material like 14A and 14B which are then together
15 coupled to the same external common conductive area or pathway (not shown)
an enclosure or grounded chassis of an electrical device. While Rulti-functional
energy conditioner 10 works equally well with inherent common conductive
. pathway 34 coupled to earth or circuit common conductive pathway, one
advantage of multi-functional energy conditioner 10’s physical architecture is
20 that depending upon energy condition that is needed, a physical grounding
connection can be uﬁnecessary in some specific applications.
Referring again to FIG.1 an additional feature of multi-functional energy
conditioner 10 is demonstrated by clockwise and counterclockwise flux fields, 24

and 26 respectively. Maxwell's fourth equation, which is also identified as

25 Ampere's law, states that magnetic fields arise from two sources, the first



m nimzation creates and foll ows convention theory as it is prescribed with
the 5 use of inage planes or nodes. Regardless of how well designed a

passi ve co onent is, magnetic and electric fields will normally be
present t¥ O smal | insignificant amount, even at sBEBESRBTSe 2

G gahertz and beyond. However, if we cancel or mnimze magnetic lines of’
flux effectively and than conbine thi40cancellation or mnimzation

t echni que widurcs!fededicriBed bSBaPertifidRan tﬂ&fo%%f%hra@isﬁbﬁéu SleLiiehltiatad hen EM
cannot exist. To explain this concept further, the direction o

i ndi vi dual ahdithé isecead Is@urdéEIsed&dﬁﬁdd%Wh&ﬁﬁh@%ﬁﬁ?ig@s%baleétﬁe'ﬂélw

Anpere's Law and using the. right hand rule. doing so, an individual

pl aces t heitravelingbinp 3 aidsel lodpa BifcupOiwill eghbséﬁuérh? Bidafs tdiplitsieory! r ent
flow through el ectrical conductors 12A or 12B as 15 indicated by the arrows

at either emegnetic fidids. OF tishiNoBourceejast rﬁétﬂnohb&”’f&dsﬁorté@él@&tﬂéal'dha?d%ﬁ sane
direction as the current flow, the direction in which the remaining

fingers %n jshthepdastfiption bRhdwColeritici cuiientd efoatd) ndalneli€ ifie®is fhat it i on  for
the flux fields. Because electrical conductors 12A and 12B are positioned

next to onecondattiver seurce pathwayaandetheoretutnredefgyt pathWway @ré 38 pdsined) r ent
| oop 20 as found in many |/ O and data |ine conflguratlons the currents

ent eri ng anwathearticalgequativns icande ased te des¢ibechowli B i80 PR Fields. e @ee One
anot her, thereby «creating a closely positioned opposed flux fields 18, 20,
24, 26 whi csuppressed opminimizediwithin thediewdhterposendevieeicel or ninimi ze

I nductance attributed to the device. Low inductance is advantageous in

nodern |/ 0 and Mogmisiptzed Rfatcarredls withinsamps passive neonissedit oM kagbiedg speeds
and fast pulse rise tinmes of nodern WO 01/10000 PCT/ USOO/21178 42

equi pneldt  ctreatuce tinatds dpingllsed i lahagrergytriirsmission metwork otheYcopeeptesfaged by
| ow i nduct ance surge devices and networks.. It should al so be evident that
| abor i nt dlugicaaceligtion tos flox mirimizgtion heeds tonind useth IBeeagsegmagnetit linegsner 10 as
conpared to conbining discrete conponents found in the prior art provides
an easy andfdluxttravel counterclocksze within a transmission line or line conductor or
layer, if we bring the RF return path parallel and adjacent to its corresponding
source trace, the magnetic flux lines observed in the retum path
15  (counterclockwise field), related to the source path (clockwise field), will be in
the opposing directions. When we combine a clockwise field with a
counterclockwise field, a cancellation or minimization effect is observed. .
If unwanted magnetic lines of flux between a source and return path are
canceled or minimized, then a radiated or conducted RF current cannot exist
20 except within the minuscule boundary of the conductive pathway inside.
However, by using techniques described herein, this minuscule boundary of
escaping RF energy is critical in high-speed applications and is effectively .
contained by the energized shield structure almost entirely enveloping the

differential conductive pathway. The concept of implementing flux canceliation

25.  or minimization is simple, especially when the opposing conductors can be




5 effective nethod of manufacturing. Because connections only need to be
made to either ends of electrical conductors 12 to provide a line to line

capaci t angfg pfoodp€ Circuit that is approximately half %ﬁ_ﬁg%@bgl@%of t he

capaci tance neasured for each of the line to conmon co at hway
capaci tance al so developed internally within the enbodi nent. This provides
flexibility for the user as well as 10 %r ovi di ng a potential savings in
time and sppesitionedrueritaltyt and hgrizontallyguith respectt toi theleasth'st hornizonj Withinng t he
invention. A portion-of a Faraday-cage-|ike common conductive shield
structure fmicnedsiof distancertosanet anathem The inventios Isuppressiod air anihimizatieinG. 3 and
in FIG 4. Accordingly, discussion will nove freely between Figure 3 and
Fi gure 4 t o tdahnitiues| ancurringesimujianequscte o anathEa dadeg fluxgemniceliationoormon
conductive shield structure plays in conbination with various external
comon condiminimjizatiopzareatay @nd HFoklpwsconvehtion theopoas iitois Besdibediwitththeonpr i ses
a portion of the conplete Faraday cage-|like conductive shield structure 20
as shownSi nuse®f imagerplanes,pe nedesli Regardless aif hown ovellt desigied papassiMeect r ode
pat hway 809 is - 20 sandwi ched between the shared, central common conductive
pat hway 804/ceuyponentl isi magnetic and electein dieldsnwill narovally diel peeseat tovapm@10 ( not
shown in Fig. 3), which is seated above pathway 809 in depiction Figure 4.
Posi ti oned &owldnsigaificant| amownt. sxen abapeads adove 2 Qigatiarizeand ibeyomsd.eri al or
medi um 801. Common _conductive pat hways 804/804-1M and 810, as well as

pat hway 809 Howexep|if weransglpraminimizeomagastic linescof flux effétivelysandothan by a
general parallel interposition of ] 71 WO 01/10000 PCT/US00/21178 43 a

pr edet er mi nE8MAINg) thistgangellation or minismizationitechrimie witih use of en phage glane
deposited - during the manufacturing process between each of said conductive
pat hway 10ap9n¢éaplmsthreﬁthmﬂwEMemte comon conductive pat hways

860/ 860-1 M 840, 804/804-1M 810, 830, and 850/850-1Mare offset a
pre- det er m ned To explain this concept further, the direction of the individual flux fields is

determined and may be mapped by applying Ampere’s Law and using the.right
hand rule. in doing so, an individuai places their thumb parallel to and pointed

in the direction of current flow through electrical conductors 12A or 12B as

15 . indicated by the arrows at either ends. of the conductors. Once the thumb is
pointed in the same direction as the current flow, the direction in which the
remaining fingers on the person’s hand curve indicates the direction of rotation

for the flux fields. Because electrical conductors 12A and 12B are positioned

next to one another and they can also represent a more than one current loop

20 as found in many I/O and data line configurations, the currents entering and
leaving multi-functional energy conditioner 10 oppose one another, thereby
creating a closely positioned opposed flux fields 18, 20, 24, 26 which cancel or
minimize each other and cancel or minimize inductance attributed to the device.

Low inductance is advantageous in modern IfO and high-speed data

25 lines as the increased switching speeds and fast pulse rise times of modern



5 distance 814 fromthe outer edge of enbodi nent 800B. In addition, all of
the differential conductive pathways 809 are offset an additional distance
806 from the outer edge of enbodi nent 800B such that the outer edge 803 of
di fferent %8P 9198Wducti ve pathway 809 is overl apped by tHEEHIFO5 of the
common conductive pat hways. Accordingly, differential conductive pathway
809 10 conprises a conductive area that42wi || al ways be | ess than any of one

conductive euifnéit chette undédeptdbiél vo ikeWhieh ic¥R oif beeidnage@myguct i ve
area when <calculating its' total conductive area. The commobn conductive

pat hways W libw itRicRingk |skirgd devivesRRineWerksyit ERculd ar® Sevident itaattiatiorbi | ity
controllable conductive area that is honbgenous in area size to on another

as well in Jhtefsivg bpect@dfusing milifanctiongl éhietgyéoriditneanol s ebmpereddsTON

conductive pathway's will posses a total top and bottom conductive area

sum al ways  cahitiiing disbrefe Edrapbritntd foufd Ghithel pHdr aftgRoviees andadpanepstumnmed of
any one differential conductive pathway and w |l al ways be al nost

conpl et elsy pissiiveanbthod o rindetliing! IBecaasictiinettiors! drily Aéedittybe maten

conductive pathway of 20 Faraday-cage-like comon conductive shield

structure. Loelthéreenals ofelectrital cdndustors ¢2 té provideimentaliie vaprasitdiee/te60- | M
840, 804/804-1M 810, 830, and 850/850-1M are al so surrounded by

dielectric thatircuittthaBislappradtimatety halfthesuafueoof the tadpacitamice masasagedfor t he
i nt erposer conponent. Conductive connection material or structures 802A

and 802B ar @ach ofjthe ilind td @ommaen condudtive pathivayocapagitarivechido idvBloped _
structures edges 805 of WO 01/10000 PCT/US00/21178 44 said common pat hways

of a struct internally withiatthé eamodinvent s THisprevidessflaldyility ferdhe usefaGvellagnd as i s
depicted for 804/804-IMin FIG 3. This enables the electrical

condi t i d0i nrdviding i 20 petdntialo paviags iptiopeang  spacehins mappfactiringnbddigeent . A
break down of structure 20 into even snaller, paired, cage-like conductive
structure 5 efentricabsystens utiiiging therinventiopl e conductive' structure 900A which
s further A portion of a Faraday-cage-like common conductive shiek;l structure
found in the present invention is. shown in detail in FIG. 3 and in FIG. 4.
Accordingly, discussion will move freely between Figure 3 and Figure 4 to
15 disclose the importance that a Faraday-cage-like common conductive shield:
structure plays in combination with various external common conductive
pathways. Figure 3 shows a portion 800B, which comprises a portion of the
complete Faraday cage-like conductive shield structure 20 as shown in FIG. 4.
In Figure 3, differential conductive by-pass electrode pathway 809 is
20 sandwiched between the shared, central common conductive pathway 804/804-
IM of structure 20 and common conductive pathway 810 (not shown in Fig. 3),
which is seated above pathway 809 in depiction Figure 4. Positioned above and
below by-pass pathway 809 is a dielectric material or medium 801. Common

conductive pathways 804/804-IM and 810, as well as pathway 809, are all

25 separated from each other for the most part by a general parallel interposition of

T



conprised of common conductive pat hways 804/804-1M 808 and 810,

I ndi vidual ly, and now together, with conmon conductive material connections
802A and 802B that will forma single, comon conducti Veerb&ithfihg Structure
900A of | AYQENV10W0, ¢t yre 20 that woul d al one, operate stffro eﬁt?y as one
10 conmmon conductive cage-like structure of 900A, if built as such,

i ndi vidual |y and connected in a sinil#3 manner into a circuit. To

condi tion adéj{ﬁe'ki@fb@ﬂnidédfdiéléaﬁb nwiterizd o retivne 84, wiviely is [flaced artdepopitehs  part
of a larger stacking of a interposer utilizing conmon conductive pat hway

el ectrodes Cdlmn? e MadeRciufing processceatweem aegich aafhsaith conductive -patlsways shown
in 15 FIG 3 or for a feed-thru configuration, not shown, but disclosed in
pendi ng  appjgphgationss Alledfethe reonduttiveetommeh | contactivespativeays] 860/868+Mper
device functions, as |ong as conductive connection material connections

802A and 802§40Te804/804:IMpPi8%6] @30, and 850850-IM adrec offsetct avprerdetenmingdbr t i on
of common pat hways edge electrodes 805 of each, respective, common
conduct i v& pgistaney 81aftbrthe ovter 28ge of emblodinmeht806By i ddditionn all &ff theit hway
I s sandwi ched by at |east two commbn conductive pat hways and said

di f f er enti al differeptiait donduplivienvathways 80% ate- dffset anradditiogehdistanty 886 fiom 806
positioning so that the stacked yet separated differential el ectrodes,
each enbodi mpatouteredyessfaimbddiraentr 8008 suchithatzhe iooteradge 8030 diffesential
functions in a bal anced manner with respect to conductive material 25

areas as j Usgorfliugtives Pathwa)O809/ is000&rapped Uspthe ledge 805 ebtthe rtommen F| G
4, paired, differential energy propagation shielded container conprising

conducti ve pedriviesie spathways.t o ARBrdimgly,S Uifferential s bonductiven patheay 3808 | |
utilize conductive connection material or structures 802A and 802B t hat
conpri sespa comnpristsia/comitictive aleadkatavith biwayk bevessihan aoy of pne cordugtivet o 5
el ectrically connect conductive pathways to one another in a typical
circuit syshmem ofamagives shicheomsiangcgnductiven pathmays'ochriduglives area when
calculating its’ total conductive area. The common conductive pathways will
_generally - all possess nearly the same as -manufacturability controllable
conductive area that is homogenous in area size to on another as well in
15 general make-up. Thus, any one of the sandwiching common conductive
pathway’s will posses a total top and bottom conductive area sum always
greater than the total conductive area top and bottom summed of any one
differential conductive pathway and will always be almost completely physically
shielded by the conductive area of any common conductive pathway of
20 Faraday-cage-like common conductive shield structure.
Looking at FIG. 4, it is seen that common pathways 860/860-IM, 840,
804/804-IM, 810, 830, and 850/850-IM are also surrounded by dielectric
material 801 that provides support and outer casing of the interposer

component. Conductive connection material or structures 802A and 802B are

25 applied to a portion of said common shield pathway structures edges 805 of



Bef ore enbodi nent 20 of FIG 4 is placed into circuitry and energi zed,
structures 802A and 802B shoul d electrically connect conductive pathways to
one another in a typical circuit systemand provide externally |ocated
conduct i vWOI1I¥ hways or areas (not shown) or sane exPETmsdo2tURductive

pat hs (not shown) a good electrical connection w thout any conductive
interruption or gap between each respéttive conductive structures 802A and

8028, 1 FI Soig SomMarchanhafiol b Shudhi s b 8t BAGEH GHAX 3o B Ao AEC | 1 o

structure 800C except that " differential electro wn) cont ai ned

15 within, pygl£ynd 68H aema%f:Bb&mmmg@ﬂ@ﬂsﬂnﬁ%@a@tﬁggﬁg%@ vel | as

conductive pathway extension structures and are

positioned ¢ ioBfigef - ' ; | Ael Y ne
anot her or éﬂdglogai regbﬁrg‘tsga%%ﬁﬁpﬁ%g??ﬁ '%%g)l%i @a%%@%ﬂhfﬁ}%woper ate

i | ect g4 ' . a
1,20 el et aaibt wrudiahepo 3o YRR il e, BARL Y cGRIHN ol ey

differential electrode of 20 conductive 'struc with

exi tt enty anseHiGRC trb@uhis 18P dxdfiple S&Hﬂﬁﬂéﬁv&héﬁu&g& eolan vﬁwﬂ.\iﬁ%}e’rfgh# r Opposi ng

direction, approx. 180 degrees to that of conductive pat erenti al

el ect 1 00e. oforRREHC of VErmEHC bR ot O4ETPILIB08 3RS B9 8124

Differential structures contained within these two comon conducti ve,

-cage- | i ke shdivialigiiye an@l név@ 1BGtherO With ddfirfior eBhdiitive MatBAAEchhn c%dlh a

positioned and el ectrically par all'el relationshi p, but nost /810000

PCTI USOQO' 21800 add 802BOhEEMI TormSa ishigle! 'c@mmo oLt OBbriter Rticthrad

structure 900A are sharing the sanme, central common conductive shared

pat hway 8044094 of %rgbhatruemf@szo Wiat PR6IiId OAloRE.C Bpsrtd | stifficiehlif-ad 'ohe
structures, 800C and 800B, when taken individually. Together, 800C and

8008 crpat eommomedriuelve tagaive SRIBANS bi S6DA, IfANIRES ¥odR SRiiddely @RgT™N -
conductive shield structure 900A that acts as a double or paitred shiel ded

comon condipahested fred Binilar ainher Y a cikiugth cont ai ner 800C and - 800B can hol d
an equal nunber of same sized,

To condition additional differential conductive pathways (not shown), as
part of a larger stacking of a interposer utilizing common conductive pathway
electrodes could be added in a pre-determined fashion, for by-pass as shown in

15 FIG 3 or for a feed-thru configuration, not shown, but disclosed in pending
applications referenced herein. All that is needed for proper device functions, as
long as conductive connection material connections 802A and 802B maintain
physical and electrical contact with some portion of common pathways edge
electrodes 805 of each, respective, common conductive pathways and as long

20 as each and every differential pathway is sandwiched by at least two common
conductive pathways and said differential conductive pathways are set-back in a
generally equal 806 positioning so that the stacked yet separated differential
electrodes, each embodimént may operate the units minimization and

suppression functions in a balanced manner with respect to conductive material

25 areas as just discussed.




differential electrodes that are not necessarily physically opposing one
another wthin [arger structure 900A, yet are oriented in a generally

physi cal | el ectrically parallel manner, respectively. Larger,
conduct i v??gﬂﬁé‘g}y-cage-l i ke conmon conductive shield EFF’Hg‘l"@F’e?"QOOA with
co-acting 800C and 800B individual shield-like structures, when energized,
and attached to the same external comfh conductive path area by common
conduct i ve mat er Retumingntee FlGods firdd, aliffbréliaB dngrgyn prapagation eshiadets of
commonl y acceptable 15 industry attachnment nethods such as refl ux sol der
conduct i ve epotaimer comprisindlvesduativegathwdys similar t¢ B0® and818H{notshowmérone one
electrically, at energization. The predeterm ned arrangenents of the
common condUdGL Bewiltl utitize oorductive cohmeation matefialor stiucture 80RA amadn8028 i ve
el ectrode 810 and 808 with a centralized common shield 804/ 804-1M
connect ed bythatcoroprisesnal cohduative 20aterislegenErallyoknonet and us883A thedr8&2B t o'
an external common conductive pathway or area are sone of the el enents that
make up One electrically comnectc conductivg epdthwatyssta one varotiidiOif. aQypitah cirauitiuct i ve
cage-like 800B is an elenent of the present invention, nanely the energy
condi t i oni nysteneap oarebe Woné using ipdor art aethodotogiesce. i:irr WO 01/ 10000
PCT/ US00/ 21178 47 The central conmmon conductive shared pat hway 804/ 804-1 M
Wi th respect t o Beforeientodinent 20 of FGwWesnplabed ditd foircaitryi arld eherglzeddes 809
and 818 (not shown) needs the outer two additional sandw ching common
el ectrode patiuctyyes 802A and BO2BOshauld electricallyl eormnbch conductiver gathways fear aday
cage-li ke conductive shield 5 structure 900A. To go further, the central
common pat hvneg B®hesdnlatypical icircuitsysters cindipnadidexternally Idoatdabednddicliveer ent i al
el ectrodes 809 and 818, at the sanme tinme, but with opposite results with
respect ilde tpathweyspr asedst (Dbt shpwrijloe samel extérnal .condurdtivepatishnbt sledvar)ence t o
common conducti ve pat hway :

good electrical connection without any conductive interruption or gap between

each respective conductive structures 802A and 802B.
In FIG. 3, single cage-ike structure 800B mirrors single cage-like
structure 800C except that differential electrode 818 (not shown) contained
15 within, and exit/entrance sections 812A and 812B (not shown) as well as
conductive pathway extension structures 812A and 812B (not shown), are
positioned in a generally opposite placement position relative to one another or
its paired mate in multi-paired applications, and will opefate in an electrically
balanced manner with one another conductive pathway differential electrode of
20 conductive structure 809B (not shown) with exit/entrance section 812B (not
shown) that can be in a generally opposing direction, approx. 180 degrees to
that of conductive pathway differential electrode of conductive structure 809A
with exit/entrance section 812A. Differential structures contained within these
two commonly conductive, cage-like structures or common containers 800C and

25 800B are in a positioned and electrically parallel relationship, but most



804/ 804-1M also apply to comon conductive pathways 808 and 810. Common
10 conductive pathway 804/804-I1Mis offset a distance 814 fromthe edge of
the invention. One or nore portions 811 A and 811 B of the conmopn
conduct i v&¥OPAPMay el ectrode 804/ 804-1 M extends t hr oud&THEOA11™| 801 and
Is attached to comon conductive band or conductive material structures
802A and 802B. Al t hough not shown, co#dfion 802A and 802B el ectrically

connect s - COfPdriditlyC Siigiitres \BBOZAAMYBUCB ZA{pASihg | uckf 9BDA stéGsHafingach
other and to all other comon conductive pathways (860/860-1M 840, 830,

and 860/ 860tHdBarné, cetrdl comioh cohdddtive Shatfedsathviay 804/804-105that niakes 3.

enabl es the common conductive pat hway 804/ 804-1Mto extend beyond the

el ectrode paphp@y of GhachOsmaie?ViatR-likesStredtere8 J800G tarP BDOBWheh ®Rer gy f 1 ux
fields (not shown) which mght 20 have normally attenpted to extend beyond

the edge 8031de11le.0| Fogsthérp BO0Ca4rkV8P0B Aedtata ‘Mﬁ?b bhd Nargef ebnduttive

el ectrostatic shielding effect of an energi zed araday- i ke cage systens
resul ting i Farzidyaiagedlike comnonTicondudive ashidle astrutiuee ®O0AOtHaL idtts Bstaeen
ot her internal electrode pathways such as 818 (not shown) or to external

di f f er ent i adogbleor paited shidldedigomaionroontdctivéipathway contdiger. of f set 806 25 can
be stated as approxinmately 0 to 20+ tines the vertical distance 806 WO

01/ 10000 PCT/ USCE¥chldoftainérBC0Et awi800B earchaid bn @gdaal-mmiberaf s8he sied, t he
common conductive pathway 804/804-1M The offset distance 806 can be

optim zed f differertial électrddes thaipgrel ot necessakilyt physicallly epposiresond ansthel ap 806
anong each respective pathway is ideally, approximtely the sane, as
manuf act ur i withinolaegexnstrsctuse | S00A, | yatv.ar®/ oriented i acgehdrily physicaligr and

uni nportant in distance and area 806 between pathways as |ong as

el ect r 050 at electsicalyt paratlelf mannerp respeoctivelyh dvangerp tosdudtive daradap-dgelike

structure 20 is not. conprom sed. In order to connect el ectrode 809 to
ener gy pat heemmoposonductiee shield: rstrakture G0BAO witheto-acting 806C ande80B t he
800B, respectively (not shown), the el ectrode
individual shield-like structures, when energized, and attached to the same
external common conductive path area by common conductive material
connections 802A and 8028 by any possible means of commonly acceptable -
15 industry attachment methods such as reflux solder conductive epoxies and
adhesives and the like (but not shown), become one electrically, at energization.
The predetermined arrangements of the common conductive electrodes
are shown in FIG 4, with common conductive electrode 810 and 808 with a
centralized common shield 804/804-IM connected by common conductive
20 material connections 802A and 802B to" an external common conductive
pathway or area are some of the elements that make up one common
conductive cage-like structure 900A. Common conductive cage-like 800B is an

element of the present invention, namely the energy conditioning interposer with

circuit architecture.

T



10 809 may have one, or a plurality of, portions 812 which extend beyond

t he edge 805 of the commobn conductive pat hways 804/ 804-1 M and 808 to a.
connection area 812A and 812B which are in turn conduc}j nected to
conduct i v&"O %%y naterial, deposit or el ectrode 809A“é%§é0§’5§g§ whi ch
enabl es the by- pass electrode 809 to be electrically connected to the
energy pathways (not is 15 shown) on é7ther side. It should be noted that

el enent 813 is aTyRaniral-corfbiEestiuativedshavéd phihway B0BB04<M witpraspeciof t he
t-hr ee- di nensi onal energy conditioning functions that take place within the

i Nt er poser it 8 htefiosition tbebhéamine differentialielectraldes i808 anidt 818 opebown) t he
final size, shape and position of the enbodinent in an energized circuit.

20 Ref erri ngheagy thé obtdr twh, additonab samdwiching tcommon electratle pathwaysf808ct i onal
common conductive shield structure ( for use with the applicants discreet,

non- i nt er pQFRIrg 10N HEYconeititrdd amaneheigizetl) Paradayvageiike eosdiictive shield
mul ti-functional, conmmon conductive shield structure 20 conpri ses

mul tipl e,5 StghplRile 900ATPS goCfarther the certey eoinivion pathway 804/809aBAwill 9@0B and
900C as depicted and which in 25 turn are conprised of multiple, stacked,

common  condygsel \éimaRdiReoublyeby BotQifdrbatis) @lodRCies/B00/ &l 888, atGthetsanet ures or
contai ners 800A, 8008, 800C, and 800D (each referred to generally as
800X), in a tyesdutvith oppositd rebultsaivit fespettive.to Ehaigecwitebing. conduct i ve cage
| i ke structure 800X conprises at |east two common conductive pathway
el ectrodes, 830, THéOfollGWihgSsettions thdiSrefarencdit cdmmorucbedudtive Dathwayed,
comon conductive cage-like structures 800X is not linmted to the number
shown her ei rg04#604-IM ralsreapply teesummon cengductive pathwiays 808@ndr8 18t Cosrewked,
comon conductive cage-like structures 900X is also not |limted to the
10 conductive pathway 804/804-IM is offset a distance 814 from the edge of the
invention. One or more portions 811A and 811B of the common conductive
pathway electrode 804/804-IM extends through material 801 and is attached to
common conductive band or conductive material structures 802A and 802B.
Although not shown, common 802A and 802B electrically connects common
15  conductive pathways 804/804-IM, 808 and 810 to each other and to all other
common conductive pathways (860/860-IM, 840, 830, and 860/860-IM) if used.

This offset distance and area 806 of FIG 3, enables the common
conductive pathway 804/804-IM to extend beyond the electrode pathway 809 to
provide a shield against portions of energy flux fields (not shown) which might

20 have normally attempted to extend beyond the edge 803 of the electrode
pathway 809 but were it not for the electrostatic shielding effect of an energized
faraday-like cage systems resulting in reduction or minimization of near field
coupling between other internal electrode pathways such as 818 (not shown) or

to external differential electrode pathways elements. The horizontal offset 806

25 can be stated as approximately 0 to 20+ times the vertical distance 806



nunber shown herein and could be of an even or odd integer. Although not
shown, in other applications, each paired comobn conductive cage-like 10
structure 800X sandwi ches at | east one conductive pathway el ectrode as
previ ous| YOI¥WP hed in relation to FIG 3. The cormonPEBHBNBLI7§e cage-|i ke
structures 800X are shown separately to enphasize the fact they are paired’
t oget her and that any type of paired c#nhductive pat hways can be inserted

Wi thin t hepgtRBBR Cthe VéleSRIHED PathayUgd9 \dRdCHEE comiRdnS ESAtICHTE Daltfity:  AS
such, the 15 common conducti\?e. cage-like structures 800X ha\s?e a universal -

appl i cat i ongo4MEeRINRAIThed offeéte idiinceC 806 €aa® bl &timiSeMBR & OpuHisUlar €
cage-li ke structures 900X, which are delineated as 9008, 900A and 900C,

respect i vel ypriication?Bubsil disifides Bf 6RSHADTBUE Aoy bicH AdspBEtivepkINGAY 14©

pat hways in discrete, or non- discrete configurations such as, but not

i m ted to.idaaye dpprbahatbly s isained S rinurdhuity Rirandds Wil B Higr oot

conponent networks, and the |ike. The commobn conductive pat hway el ectrodes

830, 81G &iA Siférenbbs 8RSUNIMBARantaN istnte aAD Aved BWbWe%h?agﬂfﬁyQ@sed as
S (0]

shown at 802A and 802B(s) which provide connection point an ext ernal

conductive |an?eaas( RRSCroBRYID) shiéldmg fupelio P In6lOBHOWH) \OF $tRidiike Y9604 i ode 830,
810, 804/804-1M 808, 840, is WO 01/10000 PCT/US00/21178 50 forned on

di el ectri c diickiré 2b i3ttt cofmprstgize805 and reveal opposite side bands also
conprised of dielectric material 801. As has described in FIG 3, the

di el ectric mat el ardeBtblcormRitisletirotl 809 toimeFdit RAhWANS pdlitioned extersanmon
conductive pathway el ectrodes 830, 810, 5 804/804-1M 808, 840, fromthe

conduct i ve tp00ywst o eitiierasides of thet 80UB, wespetiveiy(itdtashowng thk eledtiddaddi t i on,
as described in relation to FIG 3, a mnimum of two cages, for exanple

8008 and 8@DY mswhhave ok @r apliralitg@f, poativhs BA2Avhicinegtend Geysreithb@dgake up a
mul ti-functional |ine-conditioning structure for use in all of the |ayered
enbodi ment 80&foftthe comamantonductive pathways 804/804+4\1\andt 808 © arcennection
area 812A and 8125 which are in turn conductively connected to conductive
pathway material, deposit or electrode 809A and 809B, which enables the by-
pass electrode 809 to be electrically connected to the energy pathways (not
15 shown) on either side. It should be noted that element 813 is a dynamic
representation of the center axis point of the three-dimensional energy
conditioning functions that take place within the interposer invention (not shown)
and is relative with respect to the final size, shape and position of the
embodiment in an energized circuit.
20 Referring now to FIG. 4, the concept of the universal, multi-functional,
common conductive shield structure ( for use with the applicants discreet, non-
interposer energy conditioners) is shown. The universal, multi-functional,
common conductive shield structure 20 comprises multiple, stacked, common

conductive cage-like structures 900A, S00B and 900C as depicted and which in

25 tum are comprised of multiple, stacked, common conductive cage-like




10 a m nimum of two required common conductive cage |ike structures 800X,
as represented in FIG 4 per each 900A, 9008, and 900C, respectively. No
matter t t of shield | ayers used or the process rive the
final for 3’?%3@3&& rived at, :the very basic conmon: _condugﬁ’bgewﬁggﬁway
manuf acturing result of any sequence (excluding dielectric materials,
etc.) should appear as an 15 enbodi ment4%tructure that is as follows: a
first comorstuehotes torv eontainersaB00AS 80082 800Qjuand VROOEht(kaecty refesteds kwn)
then a second common conductive pathway, second conductive pat hway (not
shown) and aenerally asn8@0X), cinndugenarally gpdralie) . reldtionskipon dEachmoommanduct i ve
pathway in the preceding results becones the centrally positioned el enent
of the resuldondbctiveacigjetlikersiructdte 8OQX% comgrisds atdeastdwe covwnorecondugtive i onal
results of a manufacturing sequence would yield as follows for exanple, a
t hi rd conducpathway alénteodes,n 880,s Bd0ON BO4/804AM, BG8o Lot B4G.omtbe wumbercof ve
pat hway, a fourth conductive pathway (not shown); than a fifth comon
conduct i & pstadckedy .cohfmam conduptive liagedike catfuctiiesi 800X iis snotdiirsitece to tthe be used
as is showmn in FIG 4 as pat hways 850/ 850-1 M and 860/860 25 IMthere is no
di fference inumier shavet hemjmrand: sah tbeoahy reviehainteger.asthusetheofhumipen of 10000
PCT/ US00/ 21178 51 sandw chi ng conmon conducti ve pat hways 850/ 850-1 M and
860/ 860- | M astackes demimoAganductivecagedike structurdsniSNOX israjsaeotlimiteddothey
sequence as follows: (excluding dielectric material, etc.) 860/860-1M
comon conduwimber shownibgreirs ang|caulddbe ofizan even o odd dnteger. Adthaugh inpt
pat hway, then a conductive pathway 5 (not shown), then a second conmon .
conduct i ve pstiowmayin otharndpplivations, i each paitedagomman ceodugtiven gageike r d
common conductive pathway a third conductive pathway (not shown), than a
fourth cthmuostrustureu890X sapdwichey , ataleastiiong ive ipathvay leleojrodecds shown) ;
than a fifth comon conductive pathway, finally a 850/850-1M comon
conducti ve ppreviausly wlestcribes 'lnhllelatiesdbtﬁ/lﬁg 3st The cammarpcenguctive cagedik®l e in
FIG 4.In summary, nost chip, non-hole thru enbodi ments of

structures 800X are shown separately to emphasize the fact they are paired

together and that any type of paired conductive pathways can be inserted within
the respective common conductive cage like structures 800X. As such, the
15 common conductive- cage-like structures 800X have a universal application
when paired together to create larger common conductive cage-like structures
900X, which are delineated as 900B, 900A ana 900C, respectively and can be
used in combination with paired conductive pathways. in discrete, or non-
discrete configurations such as, but not limited to, embedded within silicone or

20 as part of a PCB, discreet component networks, and the like.
The common conductive pathway electrodes 830, 810, 804/804-IM, 808,
840, are all conductively interconnected as shown at 802A and 802B(s) which
provide connection point(s) to an external conductive area (not shown). Each

common conductive pathway electrode 830, 810, 804/804-IM, 808, 840, is



the applicants discreet, non-interposer energy conditioners will have a

m ni mum of two el ectrodes 809 and 809" (not shown) sandw ched bet ween
three conmon conductive el ectrodes 808 (not shown) and 804/804-1M and 810
(not showAP 010 hect i vel y, and a ni ni mum of two el ect PEHESOORUYS and 809
(not shown) 15 connect to external structures 809A and 809A" (not shown).
Three comon conductive el ectrodes 80® (not shown) and 804/ 804-1 M and 810

(not  shown)formé® oRAéIENAE YnaAerihl BRANBEdRE 808 SndAdvesl dCSPb‘ésité dePhaisand 8028
are connected such that they are conductively considered as one to form a-

singl e, |arggs compfistdidof dicléitric imaterial 8ot ure 900A. Thus when a single,
| ar ger Faraday-cage-like 20 structure 900A is attached to a | arger external

conductive area AsNRas Hes¥fbed inhFIG.COMHealcldttrid) Riabsrial BU10 dbndictivelyaneous! y,
energi zed line conditioning and filtering functions upon the energy

propagat i NGsepafilds the ifdvidudlt 85rimBR Scartitictivel Bathwagt elebfydes. 83@ngyo,ched

within the cage-like structure 900A, in an oppositely phased or charged

manner . sCorguga04oM, o808, N's1Q, dfons dhé VSHBUCIRE SRRV lelettrodss! (ﬁavslhmgng,
mul ti pl e conmon shi el d pat hways 808 (not shown) 01/ 10000 PCT/ US00/ 21178

52 and 810 danaivichBa\Werein! A RRIEIIOHELY debdribed i PeTENON REFIG. 3, byminifighed common
conductive pathway 804/804-1Mw || becone |ike the extension of external

conductive df'tﬁﬁ%?eﬁaeﬁexﬁﬁplém ad BOGE, whichmmake bp Idrger gy 900¥Gd i n such
a nultiple parallel manner that said common conductive elenents will have

5 mcrons Gire féquiRkddo ragkeanp ki raditidundtional linestnditiohing 'strtiptieé forausehin
conplinentary, phased differential electrodes that are sandw ched

t hemsel ves giinsf thelayered ermlssdimentsbffthe présbat inavértioni Accofdinply,the@l areonduct i ve
el enent |ike 6803, showmm in FIG 5B by a distance containing a dielectric

medi um10Thizs mérimbhrest twWeeretiiréd Sommar conduetiveatageolikéustructdres | 800Xntas! i ke
6803, 10 shown in FIG 5B to performelectrostatic shielding functions,

anong ot herrepresémted i FES. enpargiach ©00ATB00B,tandro08C, respiectiedy. r Nbavlatter| |
enhance and produce efficient,
the amount of shield layers used or the processes that derive the final form are
arrived at, the very basic common conductive pathway manufacturing result of
any sequence (excluding dielectric materials, etc.) should appear as an
15 embodiment structure that is as follows: a first common conductive pathway,
then a conductive pathway (not shown), then a second common conductive
pathway, second conductive pathway (not shown) and a third common
conductive pathway. The second common conductive pathway in the preceding
results becomes thé centrally positioned element of the result. For additional
20 layering of pathways desired, additional results of a manufacturing sequence
would yield as follows for example, a third conductive pathway (not shown), than
a fourth common conductive pathway, a fourth conductive pathway (not shown);
than a fifth common conductive pathway. If an image shield configuration is

desired to be used as is shown in FIG. 4 as pathways 850/850-IM and 860/860-

25 IM there is no difference in the first layer result other than a last set of




si mul t aneous conditioni ng upon the energy propagating on or along said
portions of assenbly 900A' s differential conductors 809 and 809" (not
shown) . ' rnal and external parallel arrangenent_groupings of a
conbi ned E&g%{ran&r@n conductive 900A will also cancel or ?‘@Q Binwant ed
parasitics and electromagnetic em ssi Es that can escape fromor enter
upon portions of said differential conmductors differential conductors 809
and 809' (nsandwiching caraaionyconsactiveppathivays 850/860=iM \ands 860/800-tagret es

al ong a conductive pathways (not shown) to active assenbly |oad(s), which
i s expl ai ne@dded.t Again aschoresult of anast a0 maufaRbfringr $evuenocey asofofidvas. 5A and
5B, a further enbodi nent of the |layered, wuniversal, nmulti-functional
common cond{@xduging dielgctricsmaterial, reic. ) B60/860 pMezommrnon icondundtive patisvahiswn i n a
by- pass configuration 6800 hereinafter referred to as "by-pass shield
struct ure". pRgegathansaifisstccommonr icondudise patiowdyl thes @ canductive pathway
configuration of 'feed-thru shield structure”" 6800 in terns of relative

st acki ngSwo(met/shopmd. them/asecorzil earamob Topduttivieopatbivay, sacanhd coedbetivierrent of
each. There would be relatively no difference between these two possible
confi gur at i @athwadnot shome) and @ thind cgrosionicondutive fpathswayc thirdtoondactiveon
conductive shield structures 1000A and 10006 or of common conductive

pat hways 6808thway 1ot adhewn).cthen arfaudie mommhor monductives pathedy c anfbucthi ve

pat hway 6804 that coul d make up each enbodi ment. Wile appearing

physi cal | y §Padyciive jpathway (aetnghawn)s dhan ahfifth chinghah sondudtive gyatBsy) and
“by-pass shield structure" 6800, each would still yield the sane possible
functional &oalyra BE@/B86-IMrantaor gendyctive pathwaywilh edhe sesiiltingustructddevever
the way to_which the non-common pat hways 6809 and 6807 are constructed and
10 subsd@uefartiis gxampledn&aGust Imsuramen; mass chipr nen-holpdhiuwembadimentsrant s

woul d al so _determ ne the final type of energy conditioning results that
coul d be expecarplicants disceeet; ponsinterpegnienewmy conditiogersawill baye aiminimumous

shi el di ng fgpctions, hysi cal and

two electrodes 809 and 809’ (not shown) sandwiched between three common
conductive electrodes 808 (not shown) and 804/804-IM and 810 (not shown),

- respectively, and a minimum of two electrodes 809 and 809’ (not shown)

15 connect to extemal structures 809A and 809A’ (not shown). Three common
conductive electrodes 808 (not shown) and 804/804-IM and 810 (not shown),
respectively and connected external structures 802A and 802B are connected
such that they are conductively considered as one to form a single, larger
Faraday-cage-like structure 900A. Thus when a single, larger Faraday-cage-like

20  structure 900A is attached to a larger external conductive area (not shown), the
combination helps perform simultaneously, energized line conditioning and
filtering functions upon the energy propagating along the conductors 809 and
809’ (not shown), sandwiched within the cage-like structure 900A, in an
oppositely phased or charged manner. Connection of the joined common

25  conductive and enveloping, multiple common shield pathways 808 (not shown)
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conducti ve tiecerenigiped bombind8onl as st desaribedi wjll eahanmceandprodune efficienty W t hi n
the circuit (not shown) with the formation of a third but common el ectrical
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20

25

simultaneous conditioning upon the energy propagating on or along said
portions of assembly 900A’s -differential conductors 809 and 809’ (not shown).
The internal and external parallel arrangement groupings of a combined
common conductive 900A will also cancel or suppress unwanted parasitics and
electromagnetic emissions that can escape from or enter upon portions of said
differential conductors differential conductors 809 and 809’ (not shown) used by
said portions of energy as it propagates along a conductive pathways (not
shown) to active assembly load(s), which is explained further, below with FIG.
BA.

Referring now to FIGS. 5A and 5B, a further embodiment of the layered,
universal, multi-functional common conductive shield structure of the present
invention is shown in a by-pass configuration 6800 hereinafter referred to as
“by-pass shield structure”. By-pass shield structure 6800 cou-ld also take on a

configuration of ‘feed-thru shield structure” 6800 in terms of relative stacking

‘111



node, separate of the two distinct and separate differential nodes utilized
by 15 differential conductive pathways 6809 and 6807 and their respective

conductiv Lnking el ements 6820 and 6821. In order t y- pass
shield stWﬁ?l}b‘{é}%soo to an energized circuit, differ e“rﬁl?l%d&%g?%uct ive

pat hways 6807 and 6809, respectively, are each inserted into one of the
two commn conductive shield structure®? The first common 20 conductive

shi el d st r uposition b0 GtaticermudimentofteaehTherevould be delatively:no diffeneroe 6810
and central conmmon conductive shared pat hway 6804. The second conmon
conducti ve betwedeh thesadworpossibi onfigurations dviiet inspectingnthve rpositioningcof ve

pat hway 6808 and central common conductive-shared pathway 6804. To use

by- pass shi atatket riwot noran@R0foraduttives shigld fstruetatesall 0@@% canct 10@0R orpeft hway
6807 is placed within the first common conductive shield structure and WO
01/ 10000 PCtolinan 2dddittive patrersysabl08, f6840) 6B¢1,c681D and wentral commupex hway
6810 and the central comon conductive-shared pathway 6804 by a dielectric
mat er i al 568@haretheondiuetivecpathway 6804 that|cotiltirhake ppresich embatiirabetc Whileal | vy

i solates the first differential conductive pathway 6807 fromthe first
comon condappearng phydichllytsimitarun aarrdngemeat t Hfeed-thau Shiald strdctdre”f @808t i al
conductive pathway 6809 is placed wwthin the second conmmon conductive

shi el d struandr éyapasssshield atridture’o8800) @ach wanid stilb yigid: thevsama tpossible6808 and
the central common. conductive-shared pathway 6804 by a dielectric

mat eri al 68@dnctidhal dantriutiondo thecenaigyl conditianing ef a crouit:dHowayepdhbweays 6807
and 6809, 10 respectively, are then electrically connected to external
conducti ve doewijgh thet heragemB®©ndOpathwaygs BB09r ang cBR07v alg/ comsteuatéd and cal
connections can be made by any neans known to a person of ordinary skill
in the dot, subhséquently pbsitionast with respectitotaircuib pathwayrattaichments would slsoket s,
and conductive adhesives. Conpleting the by-pass shield structure 6800 are
t he addi ti oseterminecthedinablyge of poengyicenditioning results that could be expected in

the circuit. Whatever configuration, the various shielding functions, physical and
electrical, work about the same way with respect to propagated energy (not
-shown) in the AOC of By-pass shield structure 6800.

15 Referring specifically to FIG. 5A, the by-pass shield structure 6800 is
shown in cross section extending longitudinally and comprises a seven layer
common conductive pathway stacking of two common conductive shield
structures 1000A and 1000B, which form the present embodiment of the by-
pass shield structuré 6800. In FIG.5B, the by-pass shield structure 6800 is

20 shown in cross section perpendicular to the cross section shown in FIG. 5A.

Referring to both FIGS. 5A and 5B, the by-pass shield structure 6800
comprises a central common conductive shared pathway 6804 that is connected
with elements 6808, 6810, 6811, 6812 and energized and will form a zero
voltage reference to circuitry (not shown) with the creation of 6804-IM, 6811-IM

25 and 6812-IM which is formed and relative ohly to the active circuit elements



15 and 6812, which sandw ch both common conductive shield structures 1000A
and 1000B with dielectric material 6801 interposed between. Each of the
outer compn conductive shields 6811 and 6812 formimage structures 681
1-1M and “BWIM as just described, when energized, tHATYSWMH®es an outer
conductive portion of shields 6811 and 6812 (not shown) and the outer
conductive portions 20 of external com¥n conductive el ectrode structure(s)

6802A and 6&adEhddasmmiofly ol sh6Wid ibli€hit bebREcSTicetion Bt 68X ahg Vol tage
reference with 6804-1M by ' external comon conductive structure 6803. The - '

outer skin p8opB¢s) Byosdiréelivh melfs 68080 xterRal G&indubi sirfaé B8D3.ONRRTN

conductive el ectrode structure 6802A and 6802B and the outer shield inage .

onduc _ _ outer sShi ¢
structures @%r%zdﬂbﬁ,ndh@%%uh?yamr BRowr® WIlE lifoludd e \Agdos%v%% ggeﬁanr@

energi zed and than act as an ad i onal "envel opi ng

PCT/ USQQO' 21 Lafkerdab riliti-hhrittiohalUedmimen \bbhdudtios BRield struchife $800 that S be _
differential conductive pathways. |f the by-pass shield structure 6800 is

at t ached st o ugéd ey €& CEIUTEE (noP NshoMin) v andd aéheigy-ufiitihy dbadn(s§NRItIYY
condi tioning ci rc%i tﬁbggyserrbl y (( ECCA' ) by known neans 6805, n(szch as sol der

material, perdpaRateddne?eindy balanted manAér thabwillle aniflablea@idtendigizédpedance
pat hway that exists internally, with common conductive structure el enents

6812, 6808, abfiicorforentsSthbl sk in 88l dirBLitr§ (notasndwin) Bemahé pdiions @Anect i on.
6805 to third conductive pathway 6803 and be able to return by this

pat hway 6803akiGnergy. Eemiétts asljesteisberibedlincledingportions &f all b theadopfrhépde
structure(s). 6802A and 10 6802B are connected to electrical circuits by

means known comduckive @lémetitsl in tHeeghzirm ok conmectivrssiers803nasjuist Aesdribed @il | | mi t ed
to discreet structures but could, for exanple, be forned in silicon within

an i nt egoat hdve creatédtfor $aid epergidedmircuibglements 6807, 6820,6800,6821¢ aGRed) and t he
two comon conductive shield structures 1000A and 10008, effectively

enl ar ge t hevaitage reféreacs; 68F1civNE6R046IRM)468 12-IMb 8dspbetivélyg nahdl Wwith 8deéttdaM wi t hi n
the area of convergence ACC 6813. The ACC 6813 is the ;
common conductive shared pathway 6804, electrically balance coupled energy
within the circuit (not shown) with the formation of a third but common electrical
node, separate of the two distinct and separate differential nodes utilized by
15 differential conductive pathways 6809 and 6807 and -their respective
conductively linking elements 6820 and 6821.

In order to couple by-pass shield structure 6800 to an energized circuit,
differential conductive pathways 6807 and 6809, respectively, are each inserted
into one of the two common conductive shield structures. Thé first common

20 conductive shield structure 1000A is formed between common conductive
pathway 6810 and central common conductive shared pathway 6804. The
second common conductive shield structure 1000B is formed between common
conductive pathway 6808 and central common conductive-shared pathway

6804. To use by-pass shield structure 6800 a first differential conductive

25 . pathway 6807 is placed within the first common conductive shield structure and

KT



energy central balance point of the circuit. The result of the by-pass
shield structure 6800 when energized within a <circuit is increased

physi cal | ing fromexternally generated and internall ropagati ng
par asitic?%@fgb represented by the doubl e sided -'arrowsfc'ﬂﬁs‘mgflﬂgas 20

provi di ng | ower inpedance paths generated al ong the comon conductive

pat hway el ectrode 6812, 6808, 6804, 68159, 6811 6802A and 68028, surfaces to
ext ernal corsepatatedframttheegma@idtcontietivel pathway 6810 and tive tértrs comaions hown)
occur in an energized state to energy parasitics 6816, which are al so

r epr esent at icoadudtiveshareshpathivag 6864 iyl & dieleddric niaterizl68910rTiE dieldchit ener gy
25 parasitics 6816 that would ot herw se di srupt portion of propagated
energy. The matedal 6800 sepaitéd andPelectisaly Rblatés the firsbdifferentiaideshdactivens show
t he charged el ectron exchange representative of the electrostatic

functi ons t lpathwaydBB07i frorathe fiest gometnstomtdactive shielg spractass.t Incaddifichha Wi t hi n
a shielded container. The doubl e-sided arrows al-so represent the

si mul t andousectnd diffgrestial ecariductie pathway 6869 iscplaced awithig theeseécdfidns' of
the 5 conductive material that is |ocated within each respective

cont ai ner. Tommory conguctiveri shield Astracturey earidn gseparatet cfromf the soomeama nount
energy conditioning interposer 30 with circuit architecture is shown.

| nt er poser Ionduating pPathwaya68a8hand theoéerttrab camiriosr eontduetivesshated pathavagyat hway s
303, 305. Interposer 30 also conprises a mninmumof three common

conducti ve [$80hig diglectsiomated) 880804, 306, which are electrically

I nterconnected and surround the differential conductive pathways 303, 305,
bot h above and bé&heirst and secondadifferential dondudtive pathevalys KB80Z camtb 880®nduct i ve
shield structure about each paired differential pathways, as has been
previ oudPy despectivalyl. aten them elastrinally mennhected rtpeexterraal Gihdatthve eneryyi ses an
addi ti onal common conductive pathway |ayer 15 301/301-1M 307/307-1M or

i mage shi el @athwpays 6820 and 8824, respectivelyc The eledbical connections can be made

by any means known to a person of ordinary skill in the art, including but not
limited to solder, resistive fit sockets, and conductive adhesives. Completing
the by-pass shield structure 6800 are the additional outer shield structures 6811
15 and 6812, which sandwich both common conductive shield structures_1000A
and 1000B with dielectric material 6801 interposed.between. Each of the outer
common conductive shields 6811 and 6812 form image structures 6811-IM and
6812-IM as just described, when energized, that includes an outer conductive
portion of shields 6811 and 6812 (not shown) and the outer conductive portions
20 of external common conductive electrode structure(s) 6802A and 6802B that
forms a relatively large skin area and a zero voltage reference with 6804-IM by
external common conductive structure 6803. The outer skin surface formed by
the combination of the external common conductive electrode structure 6802A
and 6802B and the outer shield image structures 6811-M and 6812-M absorbs

25 energy when the circuit is energized and than act as an additional enveloping



conductive pathway | ayers 302 and 306. These imge shield | ayers 301/ 301-
IM 307/307-1M are also electrically interconnected to the other commn
conductive pat hway | ayers 302, 304, and 306. The centrally positioned
conmon cHﬁﬁﬁ%WWWe pat hway 304 separates differential GVINB pat hways
303, and 20 305. Common conductive pathway 304 is shared such that it forns
a portion of a Faraday cage-like condd@tive shield structure surrounding

both the fi shieldsteuctirearithcrespédtes 6809 ahd 6807 differentiabesrdvetive Fathwayy] 305.
Each common conductive pathway | ayer 301/301-1M 302, 304, 306, 307/307-IM

conpri ses alfceielbytpass shieldt stotturen 6800 ab d@dthdd ptos iahedxternat domymon 25
surrounded on at |least a portion of a perineter thereof by an insulation

band 34. WOcBAdutive pabttiwky SEIY 3fldr @nefgy domditioRing airchit Rdserblys(ECOR’) of a

non-conductive material or dielectric material. Protruding through the

i nsul ati on bgngiewddmeans B80F)esucheiscsolddr matehial portions ofeandvgy Willctravad! hway

| ayer 301/301-1M 302, 304, 306, 307/307-1M are electrode extensions 32,
35 whi chsf agldngtthe &reatod dow impeddnet wathwadyhthat eristsninternallys Withecdmmen hway s
and 1/0O of various IC chips (not shown) in addition to other external
connect i ons comduttiverstructoreceierhents 6842, 68085 6804, 816, 6811 68024, and 68028; | v,
first and second differential conductive |ayers 303, 305 conprise a

conducti ve and ¢ extdmahedrmectidn 6805 Kethind comdlictive pathwag 6808 and bedable on at
| east a portion of a perineter thereof by an insulation band 37 and 38,

respect i vel to returalyahis pathivay880810 &5 saumde38 are nade of a non-conductive
material,' dielectric material, or even can be sinply an absence of
conductive mat erTle exterhéle commonl gpedudiife electeodealstruttate(sh€862Adand i ve
material resides upon. It should be noted that insulation bands 37 and 38
are gendd al 6§02B dxe donaected sol electdcalbeiranits oyomeahe knoamnimntheoaduand ve
pat hway | ayers 301/301-1M 302, 304, 306, 307/307-1M 15 such that there is
an overl ap therefetectheipresent inveatiarvismot limied ta disoreebstrunturgs butigauid, foeyond t he
edge of the first and second differential conductive pathways
example, be formed in silicon within an integrated circuit. In operation, by-pass
shield structure 6800 and the two.common conductive shield structures 1000A
and 1000B, effectively enlarge the zero voltage reference 6804-IM, 6811-IM and
15 6812-IM within the area of bonvergence AOC 6813. The AOC 6813 is the
energy central balance point of the circuit.
The result of the by-pass shield structure 6800 when energized within a
circuit is increased physical shielding from externally generated and internally
propagating parasitics 6816 (represented by the double sided arrows) as well as
20 providing lower impedance paths generated along the common conductive
pathway electrode 6812, 6808, 6804, 6810, 6811 6802A and 6802B, surfaces to
external conductive pathway 6803. The electrostatic functions (not shown)
occur in an energized state to energy paraéitics 6816, which are also
representative of portions of externally and internally originating energy

25 parasitics 6816 that would otherwise disrupt portion of propagated energy. The

HE



as has been previously discussed. First and second differential conductive
| ayers 303, 305 include nultiple |ocation electrode extensions 36 and 39,
respecti vq,{,é/wwg'{gch facilitate connections to the interpal int g‘gr at ed
circuit traces - and loads in addition to connecti onBCTES®RE Rt er nal
energy source and/or lead frame. As with previous enbodi nents, the |ayers
301/301-1M 302, 303, 304, 305, 306, add 307/307-1M are stacked over top
of each ot heloublessidedhdwbws shiow the ehgrged leleetron &lxehangesiepresentdtive e frect t o
each other. Each layer is separated from WO 01/ 10000 PCT/US00/ 21178 59 the
| ayer above elentrostitioVfuhgtions dhat! eoeur irc ansnergizdd étate tos trapuparasitidsoégnézner gy
conditioning interposer 30. In Fig. 6B, an integrated circuit 380 is shown
mount ed i n awithin rd shielded chrtainenr nifbé doublessided Dfows clisty eepréberstotifé gur ed
wi th connected wire pin outs (not 5 shown). As generally indicated at 300,
an i nt egr at simaltaneous, bitcopposiié abagenatidnt thaiCopars ajpng3the skink’ ohthesect i on
renoved and exposed for viewing of the internal and external

i nt er condectcopductiveanatedal thiatdplosgtedyvithireeachiespectivercentginercondi t i oni ng

i nterposer 30 of Fig. 6A. Interposer 30 includes electrode term nation
bands 320 and 321TurpinginiovhtaalFip. GA, a layetngrsequencedi@ surfacpahdwm\emeddy ar e
coupl ed are connected together at their respective el ectrode extensions 32
and 35. Theseondioning iptenposeri 30 withe cireuitd archifecturentis showandstefivgenrdd 321
can al so be connected. to a netalized portion of the |IC package 310 and
used as a '‘compyiges zajeminimeme of dwaodiffeantiab moaduectivet pathinvays i 303;i 805.0r
portions of energy |leaving the interposer 30 to an external connection.
(not shown) Intaenosee3q @soconBiseh@ minimumpaf dhreeccoparnbmegndietive pathwayer poser
30 also conprises differential electrode term nation bands 330

corr espdfdi lRyers 30Be 304, 306, whitie age telentrically dnteradane@ed anddsureounidntiiei on
bands 340 corresponding to the second differential electrode 305.

Di f f er ent i adifierential seaductiveinathways B2%h 0% 3wt aihose Gandr below, to form a

large Faraday cage-like common conductive shield structure about each paired
differential pathways; as has been previously disclosed. In one embodiment,
interposer 30 also comprises an additional common conductive pathway layer

15 301/301-IM, 307/307-IM, or image shield layer, stacked on the outer common
conductive pathway layers 302 and 306. These image shield layers 301/301-

IM, 307/307-IM are also electrically interconnected to the other common
conductive pathway layers 302, 304, and 306. The centrally positioned common
conductivg pathway 304 separates differential conductive pathways 303, and

20 305. Common conductive pathway 304 is shared such that it forms a portion of
a Faraday cage-like conductive shield structure surrounding both the first and
second differential conductive pathways 303 and 305. |
Each common conductive pathway layer 301/301-IM, 302, 304, 306,
307/307-IM comprises a conductive electrode material 400 deposited in a layer

25 surrounded on at least a portion of a perimeter thereof by an insulation band 34.



utilized for receiving energy and provide a connection point for
connections to 20 energy-utilizing internal |oads 370 of the IC die 380. It
shoul d be noted for the sake of depiction herein that interposer 30 is
normal |y gRO8Y90 v [arger than the active conponent ORCHWSp21178 attached
to and conditioning energy for. Wile there are many | C package pin-outs
350 located around the IC carrier edgeéh8392 for signal in return pathways,

there is onl ' sl el : ' at 391
b Cand oty MeBARbAPHA ' friade s nerhobRuckiRiedliof Meldi KAEEE % oo

return, desir%ﬁaaﬁ? tiougd e inShftibl blﬁﬁegéﬂeorﬁﬁﬂbéirﬁ’é&# 88k EsMimohat

multiple power entry points are reduced to one pair of power entry/return

pins 391A af&nd&&i’ve?aﬁbbé&hla C3ICHSORM,e3b2! 804, '806] 307 B0PIM &k diddcleode
term nation bands 340 and 330, respectively, by bond wires 393A, 393B or

ot her conducdetRidn8 3B Which Ricilifsle é6iHecAOR bétivesh HB&RMdN chhBudivBy! €
power entry portal represented by pins 391A and 391 B and the proximty of

t he el ectsr oGpytHvedydi diRf I/ of Rafislis [€5Bhipa (ribt Showhl il BEGHIGY &8 bthaP ekferhdle power

entry portal reduces the noise that can enter or exit the integrated

circuit and coRh&dtioRs %o \toiiindr Eenductive bathivalysiopofiier hieldX (Sirhildly, firstt he
Integrated circuit package 310. The connections are by standard 10 neans

known in t hendr sedomndifferentislt conductivarilavls 1303, V805e chMpHsé Weonblidiveand t he
like and is determned by the final application needs of a user. Turning to

Figures 7, ahdttrole nsatémdl 400 debositedVih adayer3UreGhdadbsilatTessta portiofrbfa 7,
which are FIG 8A and FIG 8B, the applicants will nove freely between all

three draw pefmetd! thbrioh Gyl ari ansdietion KHMA637 andf 38)Ciespectivand Mkiktianf or the
15 enbodi nents show herein. In Figure 7, interposer 60/61 is shown in this

case a t10p \bafds B RINAt3804re made of aionondidtive Tdtefall Bivlectrit matkial; @ses, but
not all, the opposite sides view or appearance of interposer 60/61 is
appr oxi mat eleyet lean sosiniply A absente bhcdridiuctive nidteridl @ theesame layer of
material that the conductive material resides upon. It should be noted that
insulation bands 37 and 38 are generally wider than insulation band 34 of the
common conductive pathway layers 301/301-IM, 302, 304, 306, 307/307-IM
15 such that there is an overlap or extension of the common conductive pathway
layers beyond the edge of the first and second differential conductive pathways
as has been previously discussed. First and second differential conductive
layers 303, 305 include multiple location electrode extensions 36 and 39,
respectively, which facilitate connections to the internal integrated circuit traces
20 -and loads in addition to connections to the external energy source and/or lead
frame.
As with previous embodiments, the layers 301/301-IM, 302, 303, 304,
305, 306, and 307/307-IM are stacked over top of each other and sandwiched in

a parallel relationship with respect to each other. Each layer is separated from

1S



20 I n one enbodi nent of the present invention, referring nowto Fig. 7,
I nt erposer 60/ 61 conprises Was 63, 64 and 65, which provide conductive

energy pr on pat hway i nterconnections through a plurality of
subst r at qu?gf/}{e“?@ wi thin the body of interposer 60/61 eﬁﬁ%@”’#’ﬂsmt eri al

6312 and surrounded by conductive material 6309.. This enbodi nent typically
utilizes 25 either a paired path or a t5|9ree-path configuration. In a

pai red, or tthelgyat Bbove ak®dbelbwi by @odieledtric/shateaal1(ndt shdwmolof foam remergyn,

i nterposer 60/61 utilizes a paired two-way I/O circuit pathway using both
VI AS 64 and cohdiioibg irderpoBer3:r gy propagati on pat hways, while using VI AS
66 for the QUT energy propagation pathways. Crcuit reference nodes (not
shown) coul d be floimigl 68 @niibtiegratedicirouiti3se is showin awamted in 4 b@mriéOM thie 5

i nt erposer 60/ 61 by a portion of internal conductive pathways (not shown)
pre- det er mforuioban Gor DSE pdakage 810 configuedd with genredted wire pirgyutsdnoti ci ng
the load or frominside the AOC, dependi ng on exact connection circuitry
out si de the showankr po genemdlly didicated at 309, an\integrated: tircuit diatihplaged ivthin
configuration is preferred and uses 10 VIAS 65 for IN energy propagation,
VI AS 64 for IQpackage e Ocwith pne pedtioagmiaved cande erpasedr fdr wiewingnof thees t he
center VIAS 66 as a separate, commbn energy propagation pat hway and
reference atintamishend externg ibteradnnestionsofeatwes displaying the finished)@hergy i n
either direction between an energy-utilizing |oad (not shown) and an

ener gy sour ¢enditioring sintexpgsero3doefe Figs 6Al ovintefpasep e3inincludes rajgctpaiehway
created within the ACC that can be pathed along externally designated
conmon condeyminatiophanda p20 @and 324 4e whichgillad theotornimen caadudtivatpathwdys pr ovi de
or share voltage potential- for the circuitry within the interposer's ACC
Thi s | oW0i mekeigeuRied ate ggnnestad iagether atithein respective ategtrods extensiogy 32r om

external pathway circuitry is transferred through differenti al
and 35. These common conductive electrode termination bands 320 and 321

can also be connected to a metalized portion of the IC package 310 and used
as a “0” voltage reference node or connected to the circuit for portions of energy
Iea\)ing the interposer 30 to an external connection (not shown) that serves as
15 the low impedance pathway retumn. Interposer 30 also comprises differential
electrode termination bands 330 corresponding to the first differential electrode
303 and termination bands 340 corresponding to the second differential
electrode 305. Differential electrode termination baﬁds 330 and 340 are
utilized for receiving energy and provide a connection point for connections to
20 energy-utilizing internal loads 370 of the IC die 380. It should be noted for the
sake of depiction herein that interposer 30 is normally physically larger than the
active component or IC it is attached to and conditioning energy for.
While there are many IC package pin-outs 350 located around the IC
carrier edge 392 for signal in return pathways, there is only one pin-out utilized

25  for energy entry, designated at 391B, and only one pin-out utilized for energy



20 pat hways 60C and 60D and continues on to external conductive pathways on
either one or nultiple sides of interposer 60/61. Portions of this energy
propagatin W|th| n the ACC of interposer 60/61 propagate to common
conductiv Wiys 6200/ 6200-1M 6201, 6202, 6203 and ECTASERYS| M and )
VI As 66, V\:hl ch I nterconnects the common conductive pathways within the AOC
WO 01/ 10000 PCT/ USOQ 21178 62 of 60 iM0this case and allows the energy to

propagat e akgtig, u@s@ﬁa@aralagqnmme ICHRIREEE BYE isPdédiyrraissuchRaRSfuREIeON

usage, there are sonme enbodinent variations of .interposer 61/60 not

depi ct ed ‘i npbivér 8MnAPEints dreGFédudtid toe RASHH powe? ShBYIrEHIRY Bin8BIA Arite

applicants that woul d have an I C nounting side only, with vias 64, 65, 66

configured 918 Kaicts ReVRohredrddto the diferentiaPerRerode RiminilioR Batdaad4o pat hway
connections that are to be nmade or utilized, a variant of interposer 60,

an al ter nat pH@ 380YVRBpb&IVely by bBAS Wire81398A, 9@33( oF 81HRF coduRiive phifvays, t hree
of the 64,65, 66 conductive Via groups vmth the sanme or al ternate coupl i ngs

to the 19 pgF eenvlintishal inerSbriee&ed Th omtle?m 6p°drta¢96§+e§ Ateg At hways
such. as conmmon pat hways 6200/ 6200 Il\/l , 6202, 03 and 6204/6204-1M

60C and 60pBinsFdg$a3Ehd B9 anahé Wl@%‘ﬂ%ble\éﬁodé ferRi dtioR)ands 330
penetrating conpletely through to the opposing side 6312, yet a sinple 2

way  pat hvay and 340 itt@HioRkt 80 16 M8 oer bhfrf paith RAuBSS HRSn8 thatAd Vi as,

(no via 66 penetrating to. the opposing side 6312, but coupling just to the

conmon pat hyasp or%’&%@%ﬁf&gl’d‘l’éd Q:%Qétt @AE AnteFréR> uﬁtﬂdcn%%ﬁ?ﬁy Bt “intehalCoreat ed)

as just energy input pathways, | e using the side conductive pat hway

6308 create ,mgg Ot 6202,
6203 and 62%’5}/ %hZa%gFtZSI IWWG%E% as a regtgw\r/lwgﬁer gy Hgaﬂgrépggsgt?ﬁgé?hr ough

from t hegg VVameBRis kRGwA ﬁ'ijth@%rt SULAMS, bt St limitéd 36, irENerRBjubdp Wirdsadd kel Nt er nal
ACC of device 60 and finally
like and is determined by the final application needs of a user.
Turning to Figures 7, and cross-sectional views of varied embodiments of
FIG. 7, which are FIG. 8A and FIG. 8B, the applicants will move freely between
all three drawings explaining interposer 60/61's, functions and makeup for the

15 embodiments show herein.

In Figure 7, interposer 60/61 is shown in this case a top view depiction
and it is quickly noted that in most cases, but not all, the opposite sides view or
appearance of interposer 60/61 is approximately the same as is shown in FIG. 7
the top view.

20 In one embodiment of the present invention, referring now to Fig. 7,
interposer 60/61 cdmprises vias 63, 64 and 65, which provide conductive
energy propagation pathway interconnections through a plurality of substrate
layers within the body of interposer 60/61 encased in material 6312 and

surrounded by conductive material 6309. This embodiment typically utilizes

25 either a paired path or a thrée-path configuration. In a paired, or two path



propagating outside the internal AOC of device 60 as portions of the energy
return to its source by externally attached conductive pat hways (not shown)
such as wige, E\ﬂi ngs made to nmaterial 6308 or conductiyve attachment nodes
25 (not shownj. 1t should also be noted that dotted |inBCEE¥RMBesents

i nterposer riin W 01/10000 PCT/USCQO 21178 63 enbodi nent 61 or simlar
boundary or demarcation line of its noﬁlpenetrati ng configuration of
common  cond configueatioet, linterpose? G0/6320flized| a Galtéd Gddavays YOS cireuit] pathvay6204- | M
that do not make a conductive attachnent within to.6309 |ocated on 6312S

portions of usingehqtiv34AS & alid BAASNEE farki®dl energl i propagation eathwayss whiley to
vias 66 as shown in FIG 8A, and not to nmaterial 6308 as is shown for

common condusing WlASa66 \fary thel OLITr energy GREOSHGREON -pathwHRA0 1 CFE0IR refefotize and
6204/ 6204-1Min FIG 8B of interposer 60. In interposer 61 it nust be
enphasi zed nbdes (ot shawm)couldbel fovmidvamdputiibed insitecsrt adjatsmt €2 tHe ABCLFl M

6201, 6202, 6203 and 6204/ 6204-1 M do not penetrate material dielectric or 10
i nsul ati §e Beerposenfi0/éhbygepartion 0biriérhalcaridutivespathivags (wottshb@n) prea- Wi t h
conductive material 6309 that is applied on interposer enbodi nent 60 as

shown on FdeesBinedidytheuset for pertivnstof prapagdting energp aehicing thelbat attes

6200/ 6200- I M 6201, 6202, 6203 and 6204/ 6204-1M still extend closer to

6312- S t hanfram inside $EDAOE, depmentiiid @ncexachl conaetticry sirauitry coutsidattad or
delineated by dotted line 15 60F in FIG 7. Because of this positioning of

t he diff er eiterppser@®/G@brmon pat hways to one anot her interposers of the new
i nvention will partake in the electrostatic shielding functions attri buted
to these types oA tiyeetway consuctivegypathway WO configyrationvik ipedfemed and nisesr | y
described in detail within this disclosure. 20 These various pat hway

confi gul@t i ¥IAS r@efar N eenssgy apropagations VIAS @4vifare OldTidpathed t badrgyhi | e t he

common conductive pathways 6200/ 6200-1M 6201, 6202,
propagation or energy return, and uses the center VIAS 66 as a separate,

common energy propagation pathway and reference attachment. VIAS 66 aliow
portions of energy propagating in either direction between an energy—-utilizing
load (not shown) and an energy source (not shown) to move to a low
15 impedance energy pathway created within the AOC that can be pathed along
externally designateq common conductive pathways or areas outside of the
AOC that would provide or share voltage potential for the circuitry within the
interposer's AOC. This low impedance energy pathway, or area, is created as
energy from external pathway' circuitry is transferred through differential
20 pathways 60C and .60D and continues on to external conductive pathways on
either one or multiple sides of interposer 60/61. Portions of this energy
propagating within the AOC of interposer 60/61 propagate to common
conductive pathways 6200/6200-IM, 6201, 6202, 6203 and 6204/6204-IM and

VIAs 66, which interconnects the common conductive pathways within the AOC



6203 and 6204/ 6204-1M appear to have a limted positioning criteria, it
must be noted that pathway Was 64, 65,66 are nuch nore flexible and
versatile in positioning configurations, shape, sizes, and can be utilized
to provi deVAOVINYrts 25 of energy conditioning functlongCaﬂﬁmmatnmay
configurations as one in the art or WO 01/10000 PCT/ US00/21178 64 not can
dream up. Interposer 60/61 is conflgurdn |n a way that uses a nulti-

aperture, mafghliRiis cds aIWHh?'e% eéféhég?%&e?ﬁﬁ?%ﬁﬁﬁ

enbodi nent in a substrate tornmat |t|o ng pr Ing energy along-

pat hways 'Segﬁh&d&ﬂe?%ttﬁfaélbve el enent such as, but.not limted to, an
I nt egrated clrcul or chips. Interposer 60/61 conditions propagati ng

energy by utili ZPEE apesfoaﬁ?'ﬂ o el 6 %&ﬁ&%ﬁﬂcﬁfﬁgﬂ?dn fefions naglon

conductively fil tures nown I n e art as

with.a multj 1é@xs§ér %gqurh&oagﬁ%a% ﬁaas?@ya Dt el 23

technol ogy wth parti y enveloped differentra con detTve el ect rodes or

fE ?ﬁ Bﬁ’?ﬁfe 'b COREARIES by e Bpolcafiar woblathdyd dT'e, W“*?%?E@ﬁ%@c?.“%‘ﬁ*‘”t B
;L‘Lc gggghﬁec%ﬁﬁrm%ﬁﬁ"fﬁ@“%@ ,'”L"?Gaﬂ‘y‘eé&tﬁ%* e S g extem Ly
ggogt cﬁlnzlégs ép%&e‘gﬂhg&oﬁ Iéactpo& b% rﬁ%&s%gt“%gg?%%?é@wer p ' and caz
conduct i ve. B0 ThamoBv inysfich BEHEREer Ry EABYSY onel %%@FW% As 66,
al | shown i g4 G5 °“°q'%t“’éM"H1§;ﬂ§’@| Wit Fhd s%fnodngﬁgit?l;ﬂéfeg Gﬂﬁlﬁ-g‘é" foNtHeESPect

to the higher’ hpe ance ocated a ntia conduct ive
o vt OS85l e, el o on S iR, 27
VIAs 66 all coimun patnivafs''6208/82009M 62015282, 6203 and 6204/6204-IM, 60C
and 60D.
FIG 8B shows the common conductive vic pathways 66 penetrating
completely through to the opposing side 6312, yet a simple 2 way pathway

15 configuration could utilize all 64 and 65 configured vias, (no via 66 penetrating
to the opposing side 6312, but coupling just to the common pathways
6200/6200-IM, 6201,6202, 6203 and 6204/6204-IM, created) as just energy
input pathways, while using the side conductive pathway 6308 created by the
joining of common pathways 6200/6200-IM, 6201,6202, 6203 and 6204/6204-

20 IM at 6308 as a return energy path, passing through from the vias 66 located as
shown in FIG. 7 and moving through the internal AOC of device 60 and finally
propagating outside the internal AOC of device 60 as portions of the energy
return to its source by externally attached conductive pathways (not shown)
such as wire bondings made to material 6308 or conductive attachment nodes

25 - (not shown). It should also be noted that dotted line 60E represents interposer

e



are utilized as the "0" Voltage circuit reference node (not shown) found
both 1inside and outside the conmmon conductive interposer energy paLhmay
,am WO 0 CT/ USOQ 21178 65 configurations (not shovvn%' as the

i-nt er pose%}j’gggﬂqoe{t rically positioned in an energized U2t erposer
60 is connected to an integrated circuit 4100 by commonly accepted

i ndustry connection methods. On one sid@ of interposer 60, the 5 various

di f f erent i aldmbodimentct1 ve simildryundancorderngrcation iR ol WdrRpédtathgy
connect ed between the energy source (not shown) and a | oad (not shown) and

the vari ous cdnfifuration ohtonmonrsbinductive pethaay 620076200LHN J620 106202 6208
connected by common industry neans between the energy utilizing |oad (not

shown) and  &nde620#6204-W thatedd ot nEkeVd coRdudtiveSittichnitt 'Within td@Bponcl udes
conductive 10 pathway vias 66 for portions of propagating energy. It is

under st ood ilgcatéd o 163128atportichs ©F iAtpdEers OBTES& NE1 PR inake CBGUliRg Pef or e
hook-up that would prevent each from changing energy propagation functions

such as fr orsohneglivhs loplyatd vigs 66 de showntih FIGBA, lapdthat So ARilSis 16308 Yas! I8
speci es hook up is maintained, once initiated on the device. 15 Figure 8A

shows i nt er phowh Ol comison Edmiticve patfvayealbrttls 8200/62008M,.0620% 6392
embodi'nent of energy conditioning interposer taken fromFI G 7 'surfounded

by non condg208 \andeag0ars204-IMinf RIG88 i intefpds 6 6O A infelpds@r 31 | if Mbist be
conductive differential energy pathway el ectrode 60-Cthat is coupled to

conduct i ve ‘éiphagizBdeiat ther 88menti eshductve!igabing Teie%iro@&@%%bofb%ﬁl’lg%’ 20

el ectrode 60-D that is coupled to conductive VIA pat hway eac

desi gnat ed 2068262082638 &R 6204/BIOSINY d MRt rhtbis! Siéié'ﬂc oper gy
pat hway 60-C and differential energy pathway 60-D are separate rom each
ot her byocersufitive SSED dnd COBRE 6GNTHIGB1YS SIS erMBdieNt &5 0GinaRfth f T om
conductive material 6309 that is applied on interposer embodiment 60 as shown
on FIG 8B. However, these common conductive pathway electrodes 6200/6200-
IM, 6201,6202, 6203' and 6204/6204-IM still extend closer to 6312-S than do the
60D and 60C differential pathways as demarcated or delineated by dotted line
15 60F in FIG. 7. Because of this positioning of the differential and common
pathways to one another interposers of the new invention will partake in the
electrostatic  shielding functions attributed to these types of pathway
configurations, many of which are similarly described in detail within this
disclosure.
20 These various pathway configurations reveal the versatility of the device
and the that while the common conductive pathways 6200/6200-IM, 6201,6202,
6203 and 6204/6204-IM appear to have a limited positioning criteria, it must be
noted that pathway vias 64,65,66 are much more flexible and versatile in
positioning configurations, shape, sizes, and can be utilized to provide éll sorts

25  of energy conditioning functions and pathway configurations as one in the art or



the top and bottom of the interposer 61 by commbn conductive energy 25

pat hways 6200/ 6200-1 M 6201, and 6203, 6204/ 6204-1M respectively. The WD
01/ 10000 PCT/ US00/ 21178 66 common conductive energy pathways 6200/ 6200-1 M
6201, 620 VOBBWA0 5ng  620416204- 1M are interconnect edPERHUSEHHATRCLi ve VI A
pat hway 66 as designated at 6308 by standard industry known neans. The
outer nost common conductive energy p&thways 620016200- | M and 6204/ 6204-1 M

act as i mgpob camideédin Qipe diteRidBEr 80Y8135 LoMfjurbd I EYW%%MQIS& Yt 1

adj acent common conductive energy pat hways 6201, 6203, respectively, as

desi gnat ed lpedirb]l- mulMagBiCtdnergy | domftidhiy Spathwald selNdaf® aBlBsthdtéectively

Isolated in a predeterm ned manner from comon conductive energy pat hways

and di ff er @fibodimém N U lsuib&raté bRt SoP XordifiHing Propagting ensrgyPaesg fi ! | ed
with 10 dielectric mediumor isolative or insulating material "and Can

ei ther be apathay8lsenisiiy ahlRtiveTBlefientbudt as,i iR Inot imited b, &h iARRgAEd | Ve
material that woul.d prevents coupling of the.various conductive interposer

pat hwayss | GiréliogHis! ob ehips! iatbrpdvar 6061 bontitivas i épa@aﬁﬁy\l@ti&gﬁﬁy ueifiziRgisses

t hrough the various conductive and dielectric material and 1s selectively

coupl ed to aldombihéd epeRly EdnditionmgdmethiodslodyfdfesonatictivelyeMRidldpatairbsay
el ectrodes as needed by the user. VIAs 64 and 65 can be chosen to receive

ener gy i npuknown ihthle d@it!a® WiAs, i combpatiorivithaymiisitiagsr commer gentiustivé) vi a 66.
Conductive VIA pathways 64, 65, and 66 are electrically connected to

external el Faridag Cayge-iikecshieldingy tebhhology ewith ThurtisllyC envetepado diffeedntiabe any
I ndustry-accepted type of 20 connection. As shown in Figs. 8A and 8B, a

connecti on gendugtive klectrppésy onpathweis s interconneation af theslibdtiate tatEBIC or an
i ndustry accepted contact material the of the for conductive seating pad

63 for goavahd tr aadheunting Btractersers poremplatetd withsielihes olviter bdrading 4007
which is a eutectic-type solder ball or industry standard equival ent.
interconnection, flip-chip ball-grid array interconnections, microBall-grid
interconnections, combinations thereof, or any other standard industry accepted
methodologies.
As shdwn in Fig. 7 and 8B, conductive material 6309 can be applied or
15 deposited on side 6312S of Interposer 60 and can be utilized as an auxiliary
energy return pathway. At energization, common conductive pathways
6200/6200-IM, 6201, 6202, 6203, 6204/6204-1M, VIAs 66, all shown in Figure
8B, will form a path of least impedance with respect to the higher impedance
pathways located along differential conductive pathways 60C and 60D as well
20 as VIAS 65 or 64.
Thus, when energized, common conductive pathways 6200/6200-1M,
6201, 6202, 6203, 6204/6204-IM, VIAs 66 all shown in Figure 8B and Figure 8A

are utilized as the “0" Voltage circuit reference node (not shown) found both

inside and outside the common conductive interposer energy pathway

Nl



WO 01/ 10000 PCT/ USOQ 21178 67 Now turning to Figure 8B, interposer 60 is
shown identical to that interposer 61 shown in Fig. 8A except that common
conductiv q’?jﬁ erm nation material 6309 extends al on Ctrmasmﬁi. s of the

I nt er poser an surrounds the perineter thereof as shown previously in Fig.
7. Also note that 5 common conductive e@ge termnation material 6309 is
electrically connected to comon conduttive energy conditioning pathways
620016200- | Morfigomatione dact st as dhe A0k eEern is Mettricallyt pasitioned NnFAIG SA.

| nt erposer 60 is al so showmn connected to an integrated circuit die 4100.
The i nt egr at energized gireuitdi e 4100 is al so shown with protective glob coating
or encapsul nent material 6212 just 10 above the die surface. The energy
condi ti oni ng i nt dniepaser 60 is conhecteddarameintegrated citduitt 410 bg @OMmonly
substrates to which the 1C assenbly will be attached either by ball grids
8009 and 801lacosptagy insiubtry coprectionomethdds. (G dnensidaeof inteposery 60THke | C
package pins 8009 provide interconnection to a substrate or socket

connect or5 covariuai differentiallyl camductive ipathwaysn including: viast 66ecares elactriocalll 5 goi ng
to interposer pathways, while 8010 pat hway connections although not shown,
coul d connectonnectedtbatwesr-thepruengyngaeurte (nasrisbown) pndpdoad (not shownkardil d  be
noted that 4011 is the predeterm ned | ayering used or pathway spaci-ng that
is part of tihe vanious differenfiahy caaduative pathways.iaeleding yiasThé sge connected

i nterconnections are only to offer that they can be varied as to any

st andar d i ndbycemmensndusily meansobetweenthe gnenog utiigradead thok shosn) &8 car d
and the like. In the cases of MM or SCM i nterconnections, interposer 60
or 61 can bethgienargy pource {ooleshawn) @ Bstetuin pathway that yincludes condugtivel

i ndustry methodologies. In FIG 9, a close up of a portion of FIG 8A
reveal s Ebrepathway ¥iagdiufer podions ofi propagating: energy: ilhig undensteed; irf the arhe VI A
structures 64,65,66. It should be 25 noted that the internal conductive

pat hways ar ethel ying 86 andi64:pases aomdlarily gbarge defare hook-opdbatreyldisoevenrt 178

each from changing energy propagation functions such as from In put to an
output function as long as consistency in species hook up is maintained, once
initiated on the device. |

15 Figure 8A shows interposer 61 taken from a cross sectional view
“A” of a main embodiment of energy conditioning interposer taken from FIG. 7
surrounded by non conductive exterior surface 6312. Interposer 61 comprises
conductive differential energy pathway electrode 60-C that is coupled to
conductive VIA pathway 64 and conductive differential energy pathway

20 electrode 60-D that is coupled to conductive VIA pathway 65, each as
designated at 6205 by standard industry known means. Differential energy
pathway 60-C and differential energy pathway 60-D are separated from each
other by central, shared, common conductive energy pathway 6202 and from
the top and bottom of the interposer 61 by common conductive energy

25 pathways 6200/6200-IM, 6201, and 6203, 6204/6204-IM, respectively. The



68 are not shown herein. On-conductive material 6209 is also called out.
Conducti ve capture pad 63 is disposed on one side of the non-conductive
portion 6312 of the interposer 61 around conductive pathway via 66, which
conmpri ses "2 YA gi anet er shaped pat hway of conducti vePGRUSBREIS 66A t hat
is 5 selectively coupled 6308 or non-coupled 6307 by standard nmeans known -
inthe art, either after vias are creéfed either by a laser or drilling
process thatonraen ednductivel dnéng% Paitthways06280/62002M 5201, 66202062080 ahlie

manuf acturi ng. process or at the sane tinme deposit of 66" is nage t hat

coupl es 63RO4E04HNR aré feebhnetted by Befttve VIR pa#Y 88 aSd8d 2, 6203
and 6204/ 6204-1M as shown in FIG SAWA 10 capturg pad 63 ias g%%’(‘)é%@rmed on

the opposi tat 6308 By StarEreT inbiietry) Kiowh ORE4RS. Vﬁ@%ié@hogg](%gghoﬁhe

i nt erposer 61 that coincides with conductive pathway via Ing to

conducti ve qopilietive eeighpathivals 6208/6900-(MPARI 6204/8204 1i°adtOkd FHaGE
I nterposer 61. An adhesive solder ball flux an industry accepted - contact
mat eri als orshigld nelectfdtids iahdt BRN veRRbile Spabed Stéme et tddiackht ! y 15

application of conductive sol der bal I}e4(5%7 of the type d)gaocfem*mn y o'}ltjnd. in

the art. IgondgctiveTsieh bamr?ggmoﬁ,f@éoat “‘@SP@%*{*%&EEE% th& ibpsmmocess

used to nmake an invention enbodi nent 60 or uentty attach it

to an acti \Gondabtive mimhﬂég%@nég} hivd 68 %réfnbﬁlé&t%ws‘imétégteﬁwy%“ be

acconplished in many ways. ther FIG 9 is an attenpt to ne out I'i ne,

| 9eneral preiewmiRGTeane 1A EBRHGRD\hildive RAREEH bARaRE gRnToct on

materials that can be used, added, renpved or are In abl'e and

wi del y var iagféréritin doRaLEVet phivals bwangép?‘(éswem@tsf:s?‘igggc;‘é“ﬁllé@.tvﬁ&i al s and

nmet hodol ogi es, overall for Interposer Tnvention herei n are not

l'im tedoi ndlecti@bhediUng of isoldtiva lor hultig ShateAVAHY L&l et} Y S0akfuby . T at her

Is sinply determ ned nore on the actual “25 attachnment arrangenents made for

the differ ggpbsitedALIRAE o SIFPANa SRRCHCEINRICHVE matdniad Wt WAy PreVehiROY 21178

coupling of the various conductive interposer pathways.

- It should be noted that conductive via pathways 64, 65 passes through
the various conductive and dielectric ‘material and is selectively coupled to

15 interposer 61's conductive differential energy pathway electrodes as needed by -
the user. ViAs 64 and 65 can be chosen to receive energy input, either output
or image pathway dutiés as needed with via 66. Conductive VIA
pathways 64, 65, and 66 are electrically connected to external elements as
previously discussed. These connections can be any industry-accepted type of
20 connection. As shown in Figs. 8A and 8B, a connection is made by applying
adhesive or solder ball flux 4005, or an industry accepted contact material the of
the for conductive seating pad 63 for gravity or acihesi.ve placement processing
using solder balls 4007 which is a eutectic-type solder ball or industry standard

equivalent.




69 pat hways and the differential conductive pathways to the external
conductive pathways respectively, |ocated outside the ACC that are key

el enent s | on as energy pat hways are conductively nonmi nal for energy

pr opagatizﬁm'&ggg‘%ri ng nowto Fig. 10, the exterior, or FZHE8 of a
prior art 1C 5 package is shown using an assenbly of externally nounted,
multiple | ow inductance capacitive devftes 8001 utilized in a prior art
configuration w tNow Harninghtter Figliley 8Bo dnateesbser i 80 isirshownt ideptisalr to That | C
package exterior 8007 is a standard configurati on where pin outs energe
from one porihferposef 6heshiwn cia Fig. 8At iexcéypte thatt commonu rdondgctiveb ssdget e, PCB
or daughter card assenbly, while 10 other energy pathways utilize either

combi nat i ongemhinhtidn rgaterials G388t extEAES atarih the Nsided Df OtheS inteipyséoaindt s 8006
whi | e conductive pin-outs are used by other pathways such as signal |ines,

for exanpl e sutroahéie thes perhtieted therasfsasisitsvn Prévicusly INCEIGE 7.y . ARBal notg ithat
sockets 8004 are typically conprised for receipt of eutectic solder or the

l'i ke and sar eommon abhdudtivs iedge terhinationfatdhial 6308 Is éledrioallycdorindetedGol5
package 8002 rather than the exterior regions of 8007 to be closer for

energy del icopinion eohdctiveteniergy tondiionivige pathivays ©200/62004M, @20m062820Wn) .
The ball grid sockets 8004 are |ocated wthin a perineter or outline 8003

of the inter6208 ard26204/6264-IMandfnot dené th MG ANt RiterPessr 69 ishalBo tshewhC
package 8007 as designated. Wthin the perineter outline, ball grid

socket s 8004ohnected tte andntegrited Bireuiedid 4 100X mhbﬁnfe?fat@ﬂl%rr&)ﬁt 8ienP100 B9 powver
by the I/0O pat hways 8005 of the IC package 8007. This prior art |C package

i s intended disb showntwithi prétectivat gibbaddaling PerSehdapeainght i rRstefial 6212 gagtoser
(not shown) requires an assenbly 8001 of |ow inductance capacitive array

chi p devioce dbove thatieasurfe82 Thefanefdy eohditiorit®y interpdser GO fafd molRted! ' NY
now to Fig. 11, the exterior, or underside of 25 an |C package 8007 is

% i1izing apregtsutisiatet 8607 bhsulistetasito WhichnihedlC Y63eMbiy QP BePitidcHegO 21178
either by ball grids 8009 and 8010 or by other means commonly used in the
industry. The IC package pins 8009 provide interconnection to a substrate or
socket connector containing signal 'al"ld ground connections not necessarily

15 going to interposer pathways, while 8010 pathway connections although not
shown, could connect to interposer pathways for energy propagation. It should
be noted that 4011 is the predetermined layering used or pathway spacing that
is part of the invention consideration, universally. These interconnections are
only to offer that they can be varied as to any standard industry means of

20 connecting an IC package to a PCB, PCB card and the like. In the cases of
MCM or SCM interconnections, interposer 60 or 61 can be directly attached to
substrate circuitry with standard industry methodologies.

In FIG. 9, a close up of a portion of FIG 8A reveals some of the actual

external interconnecting elements for the VIA structures 64,65,66. It should be

25 noted that the internal conductive pathways are typical but the coupling points



nount ed i nside | C package 8007 as is shown, "ghosted" for ease of
description. As before, the perineter outline 8003 designates the | ocation
of the IC and interposer 8006 within the I C package 8007 and the perinmeter
i s surrouWBaY1MYP bal|l grid sockets 8004. The mounted PEHPF¥2HEE t ure energy
conditioning 5 architecture device 60-61 or simlar is shown as a

i nterposer |ocated between the integrted circuit.or |1C assenbly (not

shown) and Zgraensb WhbiwAY hérdirst ORt-eondictiven nidterial d6R0S tisoalsbhealiaaliut.ng
substrate used is the final layering or groups of I|ayering naking up the -

out si de porgarmiuctie THprd Pall GO AKalispoSed bn bhe Sideubfl the nonadonduttivat

I nt erposer 60-61 or simlar can also be utilized to provide for an 10
addi t1 onal gowicH 6842 Jithée dhtegpdsentli sround icondwddivepdtineayvia 86, whichhi p or
chips connected to said interposer as well as it also provides the

si mul t aneouspniiitised ¥ smalndiainetsti shapéd pathwaly of eendigtive inteterial 66Ahatlisscl osur e.
Shielding of this nature is acconplished by interposers nere presence in

t he packagesehsctivelp Goagled 16808 af hon-eoapled 660D by stamdaid mheass kndwiminvthe portions
of its enbodi nent extending 15 beyond the perineter of interposer

i nvention. dpe\sithér dierivias!adne efeatarieither by addseroodriking prbcess thet teaves aener gy
condi tioning el ectrode(s) 60C and apertures 65 connected to internal

ener gy condjoid fonifiling WitaThaterisl(66 d6finy theanahufadturing: proeessiorat tB6 same
connected to comon conductive pathways 6200/ 6200-1M 6201, 6202, 6203,
and 6204/ 62fide Hopowit of6p’ Bddadé thatlcopples 6398 toocorhimen conductive pathways t hat are
utilized. It should be noted that in all enbodinents, it is optional but
preferred t6200/62004Ms6200f 6202,682030and 16204/6204-{Mvas pbowndy FI1Gr 8A.aher s
designated as -IM should sandw ch the entire stacking conf Lt%ur ation,
ei t her j0l acmgiture pdwe 63nisnalaciormed omthe: epposite side epening afetheceon-per haps
utilized frompart of the 25 nounting substrate serving as a platform ot her
than a di saoatective pateiab8312 of Ahe ItePosarnb thateningislay with Z@ndydtive
pathway via 66 leading to conductive capture pad 63 which is also deposited on
_the bottom of interposer 61. An adhesive solder ball flux an industry accepted
contact material or primer 4005 is then applied and subsequently followed by
15 application of conductive solder ball 4007 of the type commonly found in the art.
It is important to note that the actual manufacturing process used to
make an invention embodiment 60 or 61and subsequently attach it to an active
chip, chips or IC and than to a mounting substrate can be accomplished in many
ways. Rather FIG. 9 is an attempt to merely outline, in general terms, some of
20 the many mounting.procedures and connection materials that can be used,
added, removed or are interchangeable and widely varied from manufacturer to
manufacturer. Attachment materials and methodologies, overall for interposer
invention described herein are not limited in any way. The critical nature of
invention functionality, rather is simply determined more on the actual

25 attachment arrangements made for the differently grouped, common conductive




the | C package itself or even by utilizing an external conductive pathway
or larger external conductive area, alone or with insulating materi al
di sposed vP&BMf&EJ& to take the place of at |east one of the two outer common
conductive — patnways designated -1M The prine set of obtEISUEMTE,
conductive pathways 5 not designated as -1 M and closely positioned to the
described set of outer are critical t®the device as the common conductive
pat hways t hapathveays arite tHeadifferential tdrelustivie pathivags @b ahé rextienalagutiductiveand can
only be made optional in cases where the final shield is replaced or
subst i t ut ed pathwayarrespedtively) located uuttsides ther AQC thatibrec ey Elememtsso Wngt he
criteria described to allow the faraday cage-like shield 10 structure to
mai nt ai n i n@as@nergy pathwayssapeonductivelymoairal dyr energy piopagatiprf, unct i ons
desired. However in the case of the -1M designated shields they are
optional yet desirabReferting o ta Figy1@jithe exteriot, or aadérgiderdfansrior artriCui t
condi tioning performance and further shift outward the new interposers'
sel f resénatpackagenis shawsnusing ean aksemblyr ofi exteafally hmoantedyinultisle albad Wi t hi n
the ACC of the invention, as well. 15 It should be noted that if the conmon
conducti ve dnsuctincercapacitive devices 8201 utitized imia griorian eorifigaratiohavitthigal ance
according to the result of the stacking sequence as described herein, any
added or exinternally degated qrion rart inteposer e Thehi@| phckage rexteliosi 8007t &da- | M
beyond the primary set of common conductive pathways that are added by
m st ake or ﬁtaﬂdarcgemfbumjnn whieré pincutsiemergicfrem eng\poPtibnoafithié tievioe far
operations severely and this condition in sone cases can actually reveal a
potential calachmentntgsaimountingnsubsirate, [RGB prdaughter, canth aassemblya wihileat ed
| ayering processes coul d possi bly added one or nore additional outer |ayer
or | ayed® aothessoerayesppthwaysitiize either copbinationswf bal igfid rsoekets 808§ andot be as
critical. WO 01/10000 PCT/US00J21178 72 It is disclosed that these errors,
i nt ent i onal Py oulscorgeimpl sqgkets 8QA6 while conduntixk | pinoutsnatehesddabpotterof t he
i nvention containing the mni rrumtpr operly

0

pathways such as signal lines, for example or other standard means used in the

industry. Ball grid sockets 8004 are typically comprised for receipt of eutectic

solder or the like and are typically configured around the inner region of the IC

15 package 8002 rather than the exterior regions of 8007 to be closer for energy

delivery to the internally mounted active chip or IC (not shown). The ball grid

sockets 8004 are located within a perimeter or outline 8003 of the internal area

location of the IC and interposer within the IC package 8007 as designated.

Within the perimeter outline, ball -grid sockets 8004 for interconnection are

20 normally for energy supplying power by the I/O pathways 8005 of the IC

package 8007. This prior art IC package is intended to show that the internally

positioned prior art interposer (not shown) requires an assembly 8001 of low
inductance capacitive array chip device in location 8002 to function properly.

In contrast, referring now to Fig. 11, the exterior, or underside of

25 an IC package 8007 is utilizihg an embodiment of the present invention



sequenced stacking of common conductive pathways as discussed and is fully
contenpl ated by the applicants. 5 At least five or nore, distinctly

di fferent _ener conditioning functions that can occur within any

vari ati on Y0PV hvention; el ectrostatic mninizati on BT/USBORMAT,
parasitics by alnost total shield envel opnent; a physical shielding of
portions of the differential conductiv@@pathways; an el ectromagnetic

cancel | at i omountediinsideilC packayes8007! a8 is Shdéwn ClghostedT forsasendf desgigtionc f | ux
cancel lation or 10 m nim zation of opposing, closély positioned,

di f f er ent i alascClosfores tthey efimetercoutiingaB063 desighatesttheogtion ofGthevid ange
reference created by the central, conmmon and shared pathway el ectrode, the

sandwi chi ngimerpeserf8008twithin thef ICosakage 6007 und theeperimétbingysurrefAdédy of t he
-1 M desi gnat ed pat hways that are utilized as part of two distinct tconmon
conducti ve bhll egriti sbckets LBOO4CONTE mMmowitedh maltiaiperturel 2nprgyp agaditisringrovenent
of portions of energy providing a shielding effect as opposed to a series
pr opagat 5 onarohitectare dedicec6@464 yoresimitart is shotvheaspa linteposeniocatedbedwesrmwcat ed

wi thin the ACC. A parallel propagation novenent of portions of energy
occur s whenth#i infegrated cintuityoriCaemssdmbiyengt/ shomwrt) iand<the peuatieg sabstrate opposi ng,
yet harnoni ous fashion with said energies divide such that 20 approxi mately
%2 hal f. of intthis depictioncthe rmyourdingrsupstratessedfis divel final laysringnert groaps of t hi n t he
AOC of the invention will be |ocated on one side of the central common and
shar ed condiayeringemakinggp thetolotzide portian ef sulistratenpackagé 8007 a {irshibuld beoper at i on
utilizing its parallel, non-reinforcing counterpart that operates in a
gener al | y opgpledithgt inderpesdrag0-6h asrsimilar cary atsoobe tufilizednton pravider farmam nanner
that 25 does not enhance or create detrinental forces in a manner |ike that
of the p@i oadditional tphygicalishielding foTlacwdlizzdlbg the aictive 1Ghthih aspehipg es. in a
generally series-type nmanner despite the usage in a few cases of a nutual
magnet i ¢ f | connesteddbisaidi interposenas wvell astit also provides theesiotultaneous energy

conditioning functions as described in the disclosure. Shielding of this nature is
accomplished by interposers mere presence in the package as long as the
active chip (not shown) does not have portions of its embodiment extending
15 beyond the perimeter of interposer invention. Device 60 includes apertures 64
connected to internal energy conditioning electrode(s) 60C and apertures 65
connected to internal energy conditioning electrode(s) 60D. Conductive
apertures 66 are connected to common conductive pathways 6200/6200-IM,
6201, 6202, 6203, and 6204/6204-IM or any additional pathways of the similar
20 use that are utilized.

It should be noted that in all embodiments, it is optional but preferred that
one set of outer common conductive pathways or layers designated as ~IM
should sandwich the entire stacking configuration, either placed in the
manufacturing process of the entire device, perhaps utilized from part of the

25 mounting substrate serving as a platform other than a discrete IC package or

P



opposing differential conductive pathway. Prior art due to its structure
all but fails to utilize the sinultaneous sandw ching el ectrostatic

shi el di ng J&bGlebdg" S inherent in the new invention as pﬁ@[—' een _descri bed
i-n this disclosure. In all enbodi nents whether shown or YO8 hunber  of
pat hways, both conmmon conductive. pat g\lﬁﬁy el ectrodes and differential
conductive pathway el ectrodes, can be Itiplied in a predeterm ned manner
to create atheuifbeacktge iseifior ever byautiiizing an extemalcconiductivel pathwag grener al |y
physical parallel 10 relationship that al so be considered electrically

par al | el i nlargeragxtemsii gongluctive aespaalone ®rt witls dnsulatingn maténal adisposedgi zed
exi stence with respect to a circuit source will exist additionally in
paral | el whbehveendodake thedplace of stieast ong obthedwocayteccaramor coatiugtive. Next ,
addi ti onal common conductive pathways surrounding the 15 conbi nation of a
cent er cond@gthways designatedald. Ehepprimaliset of alitercomimon icosdudtive pathwiys ar e
enpl oyed to provide an increased i nherent conmmon conductive pathway and
opti m ze8 Fapkdesjgnated asi-M dndnejesedy pasitionad tpotheidesicribad set ofroederi are al |
enbodi ments. Fourth, although a m nimum of one central commopn conductive
20 shi el d pé&fiticalitontherdevioe asdtbie common gondustive patbwaysthat fomhvihe lbiasis afonmon
conductive pathways or shields are generally desired and should be

posi ti oned thensiggiining relectradessafdwitte apd neara bnlyoberumads ogtional \ie edses!| d
(other elenments such as dielectric material and differential conductive
el ectrode pwhee thefiogl shield is wplased on subsiituied withi aneaxternabeinductivetarab conmon
| ayer can be | ocated. between these 25 shields as described). Additional
conmon condth@t icae fib moskof dhe gritera dascribed tsoaipwttie fagaiay agedikeshigdpl oyed
such as _the -1M designated shields that do not have a differenti al

conduct 1@e PlGiYre toMaintaimintegrity with Jespeat 4o the energicoptitiohing dubdidnsent s
showmn and iis fully contenpl ated f?%/e AlDl\/ﬁ)l I cant .

desired. However in the case o designated shields they are optional yet
desirable in that they will electrically enhance circuit conditioning performance
and further shift outward the new interposers’ self resonate point and enhance
that portion of the circuit located within the AOC of the invention, as well.

15 It should be noted that if the common conductive container structures that
make up an invention are in balance according to the result of the stacking
sequence as described herein, any added or extra, single common conductive
shield layers designated -IM beyond the primary set of common conductive
pathways that are adaed by mistake or with forethought will not degrade energy

20 conditioning operations severely and this condition in some cases can actuaily :
reveal a potential -cost savings in the manufacturing process, wherein

automated layering processes could possibly added one or more additional

outer layer or layers as described and where the application performance may

not be as critical.



Finally, from a review of the nunerous enbodinents it should be 5
apparent that the shape, thickness or size nay be varied depending on the
el ectrical characteristics desired or upon the application in which the
filter i s YBOVHA,sed due to the physical architecture FEXUSERUTBom t he
arrangenment of common conductive el ectrode pathways and their attachnent
structures that format |east one singRe conductively honobgenous Faraday

cage- | i ke conduchijee distldsed hihat theée Uarrats e intehtior® NelU Glckiden®l esilir Age
pat hways. Al though the principals, preferred enbodi nents and preferred

oper ati on ofetriffentdliyIrinin the vaRhte bf ihafvdition cBREMINP R rminirfiéhrbpéify ei n,
this is not to be construed as being |limted to the particular

i I'lustrati veeduainggd Stokingséfbomrhdn bbhdudtive pal sSdBaiseBl dnd i HoRe
skilled in the art that various nodifications 15 of the preferred

enbodi nent sehifteRiplatédBy e eantst hout departing fromthe spirit or scope
of the invention as defined by the appended clains. WO 01/ 10000

PCT/ US004.21178 At lehst'fiveldr moka 1disthcliy tikfetdnt!enerdy cdrditioffnguhctiof8dhat S

clainmed is: 1. An energy conditioning interposer conponent assenbly

conpri si ng: cén dcBlitivithint iy vafitioi06f B riveRties, Slasikodtatid Rinimizitiohadf ty of
conductive apertures there through, wherein said plurality of conmon

el ectrodes grurgy ipurssitict by Affibstatofe? thicld erVSIBPMeft; &F Physieal shidldigtofcommon .
el ectrode, and a second Tconmon el ectrode; at |east one pair of

di f f er ent i aboribRs bf dafifictaktial Randuttive patiwaysi 4 elttrorhBgRétittiimcbiRiopPer t ur es
there through, wherein said at | east one pair of differential electrodes

conprises agr nfiAmization! shfeldld ff@MciBhi 8¢ naltaal hiided duk S85cNEtion or
differential electrode; wherein said first differential electrode is
- st ackedy@bowimatios B¥t dpHosing, closely positioned, differential conductive pathway
pairs; utilization of a “0” voltage reference created by the central, common and
shared pathway electrode, the sandwiching outer first set of common conductive
‘pathways and any of the —IM designated pathways that are utilized as part of .
two distinct common conductive shield structure containers; a parallel . .
15 propagation movement of portions of energy providing a shielding effect as
opposed to a series propagation movement of energy effect of the portions of
energy located within the AOC. A parallel propagation movement of portions of
energy occurs when differentially phased energy portions operate in an
opposing, yet harmonious fashion with said energies divide such that
20 approximately ¥z half. of the total energies or portions found at any onetime
within the AOC of the invention will be located on one side of the central
common and shared conductive energy pathway in a electrical and/or magnetic
operation utilizing its parallel, non-reinforcing counterpart that operates in a
generally opposing cancellation or minimization-type manner or in a manner that

25 does not enhance or create detrimental forces in a manner like that of the prior

T16F -



commpn el ectrode and said second differential electrode is stacked bel ow
said 15 central commpbn el ectrode, wherein said first differenti al

el ect rOdevﬁ{lﬂng&ﬁj}d second differential el ectrode sandvii sﬁ%ﬂ entral
conmmpn el ectrode; wherein said first common el ectrode i's stackéed above said

first differential electrode and said,second conmon el ectrode is stacked
bel ow said second differential electrd e; 20 a material having

pr edet er ni nad whickcoperates ip agenetlly seriestypeimanner despite: theiusage & adewt ai ned
between said plurality of common el ectrodes and said first and second

di f f er ent i ataseiseof a0 dutuglr magneticnfluxiicapeeliaior carr minimization dechnigue Kt ween
said plurality of comon el ectrodes and said first and second differential
el ect r odes; ofmsingSHiffereritiab couductive pathway. Prior artiduel 1ol ks siocore aidad |

PCTI USO0/ 21178 76 wherein said first differential electrode. is

el ect ri cal | fails donutizedtheo simuitaneous sandiwiching celagtegstatice shilding dungtipnural ity
of conductive apertures wherein said first conductive aperture provides an
el ectricél inberentin e new inverdionasrhas beien slescrikad indhis disclosuiéd wherei n sai d
first conductive aperture is insulated fromsaid second 5 differential

el ectrode and sdhdlirbedimeptsorhatbenshiows aroiatobe numbes of pathways, atBond
differential electrode is electrically connected to a second conductive
aperture of cemmenacenductive pathwaycelreliedeas, and sifferential eondvetive pathwaysecond
conductive aperture provides an electrical connection to an external

el ectrical electrodas, gaa beraulipliedsini aipredetermined fhannarje cegaie agnumber ofo
insulated fromsaid first differential electrode and said plurality of
common el eeendugtive pataway n element prembinatignsofa caenasalye| Riysical craralied

electrically i ) . . o
10 relationship that also be considered electrically parallel in relationship with

respect to these elements in an energized existence with respect to a circuit
source will exist additionally in parallel which thereby add to create increased
capacitance values.
Next, additional common conductive pathways - surrounding the
15 -combination of a center conductive pgthway and a plurality of conductive
electrodes are employed to provide an increased inherent common conductive
pathway and optimized Faraday cage-like function and surge dissipation area in
all embodiments.
Fourth, although a minimum of one central common conductive
20 shield paired with two additionally positioned and sandwiching common
conductive pathways or shields are generally desired and should be positioned
on opposite sides of the central common conductive shield (other elements such
as dielectric material and differential conductive electrode pairs, each positioned
on opposite sides of said central common layer can be located between these

25 shields as described). Additional common conductive pathways can be



I nterconnected to a third conductive aperture of said a plurality of

conductive apertures wherein said third conductive aperture is insul ated
fromsaid first 15 differential electrode and said second differential

el ectrode; QMU g plurality of common el ectrodes and REVUSOUNITEast one

pair of differential electrodes forma plurality of energy conditioning

el ements. 2. An energy conditioning i nférposer circuit assenbly conprising: _-
20 a pl ural ghiployed Suehtas tHeeCiMV designatéd ShRslds that @oPhot! idviet & differértianon i
el ectrodes conprises at |least a central common electrode, a first comon -

el ectrode, galiRti¢s pathvaydfERBnEDLGE goRAIBh with AryosTithe Bfmbbdimentd skbvir er ent i al

el ectrodes, wherein said at |east one pair of differential electrodes

conpri ses ahnd!%ﬂy@orftémgtatéﬂﬁ Rppiiebhial el ectrode and a 25 second
differential electrode; This Sheet Has Been Replaced 111~ "IIl ~~~VII

LET ~~11T 1T i Einglly; frorh- & Rvide @t/ th8 ORlinélolis UsiBodimbnts it7 shouMnesesi N sai d

first differential electrode is stacked above said central comon el ectrode

and sai dssegppdtent that tise shape, cthitRhdssder size ThAL bedvdiied cepehtig &t e al
conmpn el ectrode, wherein said first differential electrode and said

second di f f gleefichir¢haphdtetisties desivetdivt GorstheChpplitationl inadiieh thechilRe i e, 5
wherein said first comon el ectrode is stacked above said first
be used due to the physical architecture derived from the arrangement of
common conductive electrode pathways and their attachment structures that
form at least one single conductively homogenous Faraday cage-like conductive

10, shield structure with conductive electrode pathways.

Although the principals, preferred embodiments and preferred
operation of the present invention have been described in detail herein, this is
not to be construed as being limited to the particular illustrative forms disclosed.
It will thus become apparent to those skilled in the art that various modifications

15 of the preferred embodiments herein can be made without departing from- the

spirit or scope of the invention as defined by the appended claims.

111



differential electrode and said second common el ectrode is stacked bel ow
said second differential electrode; wherein said first differenti al

el ectrode i d second differential electrode inclu ity of

el ect rodevﬁgﬁfﬁ%ﬁ’gt i on extensions protruding 10 thr ouqhq’gﬁﬁ{sﬁ‘{s’%ﬁgslt i on band
ext endi ng about the perineter of each electrode, wherein said electrode
term nation extensions provide an ar eaor conducti ve“u,l w "\ﬂllumnn
external energy utilizing circuit; anClaimgd plurality A Ieicillodes
and said at |least one pair of differential electrodes forma plurality of
ener gy conditi oriwhgt islotaimetids: 15 3. The energy conditioni ng interposer
conponent assenbly as recited in claiml1, further conprising at |east a
integrated circuit fqan candegy i \conditioningctintenpose?0 dompdreent neasgembly
conditioning interposer conponent assenbly as recited in claiml, wherein
the ratio ogompiigingormon el ectrodes to said differential electrodes is
3:2. 5. An energy conditioning interposer for energized circuitry 25
conpri si §g: Thi sa pheality dfscdpemon adtredes! eath IHavirg &lpilirality of conductive
1111111211212112121212271212 1111 WO 01/10000 * C L Ms PCT/US0O0/ 21178 78
means for shpsrtires twre throaghdivikéreini said plufdiity ehéoramon etectrode® conpeises ener gy,
nmeans for decoupling differential and. common node energy; and neans for
partially suprRagsaideatrahtemndnl slegrite] at first eovandn eletiredsd, i a second

common electrode;
at least one pair of differential electrodes each having a plurality of

10 conductive apertures there through, wherein said at least one pair of differential
electrodes comprises at least a first differential electrode and a second
differential electrode;

wherein said first differential electrode is stacked above said central
common electrode and said second differential electrode is stacked below said

15 central common electrode, wherein said first differential electrode and said
second differential electrode sandwich said central common electrode;

wherein said first common electrode is stacked above said first
differential electrode and said secoﬁd common electrode is stacked below said
second differential electrode;

20 a material having predetermined electrical properties, wherein said
material is maintained between said plurality of common electrodes and said
first and second differential electrodes preventing direct electrical connection
between said plurality of common electrodes and said first and second

differential electrodes;

e

//
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5 -fromsaid ci rcwt co trom c conponent. 6. The energy
condi ti oni ng interpos ﬂ ﬁm@mﬂ circuitry as recited in claimb5,
further COFI(T))I’I Si ng rre Reously preventing radiation of

portions W from said energy conditioning interp8SEUSHIIE 10
shi el di ng sai d energy conditioning interposer conditioning neans from
external electrical noise. 7. The enef@y conditioning interposer for

ener gi zed ci rcuiykereSsaid qﬁéttdﬁ%réﬁhél lefdcifode-i$ idcftRally eBRidctdd b HHR&tS for

si mul t aneously shielding said 15 energy condi tioning interposer from
external el gsiduchivé apérie dﬁ’@bidea pliFdtiey B0cdRdLEe a éé Whefcht BAiTgstet veen
said first and second differential el’ectrodes. he energy conditioning

i nterposer &?rﬁﬁk&tﬁe ;ﬁ?éﬂu%' protides Hn! SIBEtritAl c&hﬁbﬁﬁr@t&ﬁﬁ@x&e%hélgele&ﬂcﬂeans for
si mul t aneously conditioning differential and conmon node energy; neans for

decoupl i ng Qfd(uiteérﬂ‘ﬁvhé’ﬂelrﬁgéid FRSTEBRAGENS égié%?gﬁ’ls iNSHatBatom fsai é’ i gal l'y

suppressing i1 nternally generated energy sitics from sai east one

pai r of gi f gk entibadieQldieldraden pidrIfNofontAg) n Repl aced
FTTTEET 2l I%I Il '? e111111 1111?[%11%1111111%11111 'l 1111 WO 01110000 *

CL Ms* PCT/ UW S ag? ségon@dnrf%&ﬁ"hﬁf‘%ﬁﬁfo&é’i@él“ehﬁi@bﬁﬂc&gﬁﬁéﬁé&oﬁﬁé circuit

assenbly as reci ted alm 8 er conprising nea I ncreasi ng

m ni m zat| hd ROnHUANS sHertufPBPESE £ PRy bf 8 d at
| east one g%dra of QB*@er eérﬁel gfep F@ctrglgesi.W Snduiofite! p@t‘ﬁ]rlé@%e?é}h
said second conduct_lve aperture provides an electrical connection to an
external electrical circuit and wherein said second conductive aper’ture is
10 insulated from said first differential electrode and said plurality of common

electrodes;
wherein said plurality of common electrodes are electrically
interconnected to a third conductive aperture of said a plurality of conductive
apertures wherein said third conductive aperture is insulated from said first
15 differential electrode and said second differential electrode; and
said plurality of common electrodes and said at least one pair of

differential electrodes form a plurality of energy conditioning elements.

2. An energy conditioning interposer circuit assembly comprising:

20 a plurality of common electrodes, wherein said plurality of common
electrodes comprises at least a central common electrode, a first common
electrode, and a second common electrode;

at least one pair of differential electrodes, wherein said at least one pair
of differential electrodes comprises at least a first differential electrode and a

25 second differential electrode;

[

25 Been Replaced
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5 10. The energy cogx ﬁ‘m\ er circuit assenbly as recited in
claim8, further m‘“mm"“n mnimzing internal electrical noise
of said at 5‘3@?&1 one pal £ of Wi fsferent ial electrodes; 10 wherein said

M ni mi zat ' Paternal electrical noise provides a | ofCHEIRAYAR e pat hway
al ong said central common électrode and either said first or said second
comon el ectrodes; and wherein said | ow4 npedance pathway at | east

partially surr ouMerenmesaldilfirﬁtedlﬁetenﬁhl electrbdeds stickedi dbtNe saidstemtrt pair
of differential electrodes. 15 11. A circuit assenbly conprising: an

i nt egr at ed commort elestréde and Baldustcopd aiffsrentizy eiscddeiis etacked belowasaigner gy
conditioning interposer conprising a first and second differential

conducti ve esntrgycermonaglectrodé, whérelry said fistTaifereatis UsTettrede 2R 9¥aid 20
pat hways, wherein said at |east one of said plurality of common conductive

ener gy pat heayond differemitial slectrbdesandwihdsdie tentra? @6mnin Sldkodd;r st and second
differential conductive energy pathways, and wherein said pl ural i ty of

common  gonduct | whemsier gid Péitstedramane efdctiobie | 2l dtacked! AbevaNgSstiCrstnd
connected to a netallized portion of said integrated circuit package; This

Sheet Has Bdiferéitial elettodé hhhfdaldlééobha domrhon klectrolié is stacked below said
11111211212122222222221212212211212121112 * CL Ms WO 01/10000 PCT/UsS00/ 21178 80 at

| east one i gbedrthdiffereptigleledtrddezi Nng | oad el ectrically connected to said
first and second differential conductive energy pathways;
wherein said first differential electrode and said second differential
electrode include a plurality of electrode termination extensions protruding
10 through an insulation band extending about the perimeter of each electrode,
wherein said electrode termination extensions provide an area for conductive
attachment to an external energy utilizirig circuit; and

said plurality of common electrodes and said at least one pair of

differential electrodes form a plurality of energy conditioning elements.

15
3. The energy conditioning interposer component assembly as
recited in claim 1, further comprising at least a integrated circuit for conductive
connection..
20 4. The energy conditioning interposer component assembly as

recited in claim 1, wherein the ratio of said common electrodes to said

differential electrodes is 3:2.

5. An energy conditioning interposer for energized circuitry
25 comprising:
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wherein said plurality conmmon COMQE I ve energy pathways and said first

of
and second di fferentizﬂ“ﬂ"r’lﬂ“!l I\Jul ways forma plurality of energy 5
condi tioning el enent s.!IRBEN K]

senbly conprising: at |east one

i nt egr at edVEI¥ MOt chip: an energy conditioning inter pd&3fUSPHIRConnect ed
to said circuit chip 10 conmprising a plurality of substrate | ayers wherein
said plurality of substrate layers ar@8formed in a paral.lel relationship

and include a pl yieahs tfyr eimultaRESUshP RBAGHGHING UfSEntRP HHaCEorfmon! melis odes, a
plurality differential conductive  electrodes; said interposer further '

conprising anéigyt al ity of conductive energy pathways formed.generally
perpendi cular to said plurality of substrate |ayers, 15 wherein said

plurality of congeahs for debsupling Aiffefermisbamd €dthadn Phcixt driek@); angonnection to
one or nore of said plurality of substrate |ayers and when energized

conpl etes a portinean® fopaialye Bupressing literzfly Qehefatéd! epbgyaparagitics ubst rat e
| ayers of forma plurality of energy conditioning elenents. 20 13. The

circuit asseohl saidsirduitidoneitionifg eleztrohitZompoaesti n the ratio of said comon
conductive electrodes to said differential conductive electrodes is 3:2.

Thi s Sheet Has Been Replaced 11111111 12111211 111 I 1Ll 11 HM
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14. The circuit @sserthey efsrgyecondiibning dhterpbsée fomienerjizeds irbuitry as
recited in claim 5, further comprising means for simultaneously preventing
radiation of portions of energy from said energy conditioning interposer while

10 shielding said energy conditioning interposer conditioning means from external

electrical noise.

7. The energy conditioning interposer for energized c_ircuitry as
recited in claim 5, further comprising means for simultaneously shielding said_ '
15 energy conditioning interposer from external electrical noise while reducing .

mutual inductive coupling between said first and second differential electrodes.

8. The energy conditioning interposer circuit assembly as recited in
claim 2 comprising:
20 means for simultaneously conditioning differential and common mode
energy;
means for decoupling differential and common mode energy; and
means for partially suppressing internally generated energy parasitics
from said at least one pair of differential electrodes.

25
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I nt er poser further co ' r ihulfaneously condi tioni ng
differential and co%mmﬂmwm L!lFans for decoupling differential and
comon nockgo%glﬁ'{og‘y; an s ially suppressing_internall

i y
generated energy parasitics fromsaid interposer. 15. CI/EF0R1A78 assenbly
as recited in claim12, wherein said interposer further conprises neans
for simultaneously preventing radiation’f 10 portions of energy from said
i nter poser whi | e9shi eThe Rpersy condiionintpBdrpdseraircalt tadsambhehs eédiieddh noi se.
16. The circuit assenbly as recited in claim12, further conprising neans
for simultantahms8y furthee|cdmigising fheiahs op icesasing Mivigitionl of bbfiohs Gl  noi se
15 while reducing nutual inductive coupling between said first and second
di fferenti alopposstlcariergy dlurcliélascbetwbén €dld eateledist Chedigairo Bf NfifférhfdIPoser
assenbly conprising: at |least one pair a differential conductive el ectrodes
each havi ng eddctiodast 20 two conductive apertures therethrough; at |east
t hree conmon conductive el ectrodes each having at | east two conductive
apertures therethrough ; wherein each differential conductive electrode is
sandwi ched by an upper and a | ower comon conductive el ectrode; This Sheet

Has Been Repl acedQ. | | The lehéigg\ébdridtldntd ihlek rlclrblit absdrhbiyldd tecliddid 111 | |
I I 1 I W 01110000 * CL M PCT/ US 21178 82 wherein'each differential

conducti ve Q;Imtg,mmea@dm@ﬁghgpommn

means for minimizing internal electrical noise of said at least one pair of
differential electrodes;

10 wherein said minimization of internal electrical noise provides a low
impedance pathway along said central common electrode and either said first or
said second common electrodes; and

wherein said low impedance pathway at least partially surrounds one
differential electrode of said at least one pair of differential electrodes.

15

11. A circuit assembly comprising:

an integrated circuit package including an integrated circuit die;

an energy conditioning interposer comprising a first and second
differential conductive energy pathway, a plurality of common conductive energy

20 pathways, wherein said at least one of said plurality of common conductive
energy pathways is positioned above and below each of said first and second
differential conductive energy pathways, and wherein said plurality of common
conductive energy pathways are electrically interconnected and connected to a

metallized portion of said integrated circuit package;
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conductive el ectrode i b igii N said interposer in a generally
paral l el and stacked ﬂ!ﬂmm ‘nn l ectrically insulated from each
other by a dielectric ernal;n am an outer conductive side surface

el ectri caY%¥9PMNected to each said common conductive BFEUSMZAESsuch that |
each said differential conductive electrode is shielded by said conmon
conductive el ectrodes and said -outer @&Bnductive side surface through which

conductive pat hvgyigast bﬁél!irﬂdmaeeﬁérgy lutilizing osd dleciically Iconsedtéd € sher ent i al
conductive el ectrode provide connection to an 10 external electrical :

ci rcui tt hr fieghind 8bebridf différaftial CORAGANE eRbigypaUMRaYs:T €s; wherein said comon

conducti ve el ectrodes, said outer conductive side surface, and said at

| east one pair oghéhefrf @éi@@ﬁrﬁli%@if%hfn&ﬁﬁéoﬁdifcﬂvé‘eﬁé#gyaéétﬁ\)éaﬁ an® B89y
conditioning elements. 15 18. The energy conditioning interposer assenbly

as recited fit @ndi S8cohd: diBRINGAINCAIAUCARS athvidysStormOBdMGHINE of RRBIGY € Of

said at | east two conductive apertures is eléectrically connected To a

first di§fegsiiiohingéleflenfde of said at |least one pair of differential
el ectrodes, wherein at | east a second conductive aperture of said at |east

two conductive apertures is electrically connected to a second 20
differential electrode of said at | east one pair of differential

el ectrodes. 19. {Ehe e\grdit £=88Mblyl OMpIGingnt er poser assenbly as recited in
claim 17, wherein said.common conductiveé electro des and said differential

el ectrodes eachytiidist B8 itbgraf@Sdirclit cRP; conductive apertures therethrough,
wherein at |least 25 a first conductive aperture of said at |east three’

‘{‘{2?‘{03 il\ﬁ aper 4 @hetgy cdMdiforih FitelfdtePHRtBrddnRbABE to! shill! circkktlddip 111111

10 comprising a pluraii_ty of substrate layers wherein said plurality of substrate .
layers are formed in a parallel relationship and include a plurality of ,
interconneéted comrﬁon conductive electrodes, a plurality differential conductive
electrodes; said interposer further comprising a plurality of conductive energy |
pathways formed generally perpendicular to said plurality of substrate layers,

15 wherein said plurality of conductive energy pathways provide electrical
connection to one or more of said plurality of substrate layers and when
energized completes a portion of a system circuitry wherein said plurality

substrate layers of form a plurality of energy conditioning elements.

20 13.  The circuit assembly as recited in claim 12, wherein the ratio of
said common conductive electrodes to said differential conductive electrodes is
3:2.
-
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electrically connected tﬁlmlﬂullmuﬂmrlmﬁnt ial electrode, of said at |east
one pair rentia rein at | east conductive
aperture ((}?Oggji“; I"gt | east three conductive apertures i ?@ﬁ%’?’gpﬁl |y
connected to a second differential el ectrode of said at |east one pair of
differential electrodes, and wherein at8yeast 5 a third conductive aperture
of said at | east14.hr €khe ocichuitt mssemblygr bsr axxited ineltgity i 13| Wierimnsaided to
each common conductive el ectrode. 20. A circuit assembly including an
i nt er poser édempobeéryfusthbs tampriaés yneans foesimultaneolsly ebnditibiting rdifferestizte t o
and as illustrated by the acconpanying 10 drawi ngs. This Sheet Has Been
Repl aced | ahdicbiintidn mbdélenetdgyt | | 11|
means for decoupling differential and common mode energy; and
5 means for partially suppressing internally generated energy parasitics

from said interposer.

15. The circuit assembly as recited in claim 12, wherein said
interposer further comprises means for simultaneously preventing radiation of
10  portions of energy from said interposer while shielding said interposer from

external electrical noise.

16.  The circuit assembly as recited in claim 12, further comprising
means for simultaneously shielding said interposer from external electrical noise
15  while reducing mutual inductive coupling between said first and second

differential conductive electrodes.

17. An energy conditioning interposer assembly comprising:
at least one pair a differential conductive electrodes each having at least
20 two conductive apertures therethrough;
at least three common conductive electrodes each having at least two
conductive apertures therethrough ;
wherein each differential conductive electrode is sandwiched by an upper

and a lower common conductive electrode;

-
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wherein each differential conductive electrode and each common

PCT/US00/21178

conductive electrode is positioned within said interposer in a generally paraliel
and stacked orientation and electrically insujated from each other by a dielectric
material; and

an outer conductive side surface electrically connected to each said
common conductive electrode such that each said differential conductive
electrode is shielded by said common conductive electrodes and said outer
conductive side surface through which conductive pathways oriented generally
perpendicular to said differential conductive electrode provide connection to an
external electrical circuit through said at least two conductive apertures;

wherein said common conductive electrodes, said outer conductive side
surface, and said at least one pair of differential electrodes form a plurality of

energy conditioning elements.

18. The energy conditioning interposer assembly as recited in claim
17, wherein at least a first conductive aperture of said at least two conductive
gpertures is electrically connected to a first differential electrode of said at least
one pair of differentia] electrodes, wherein at least a second conductive aperture
of said at least two conductive apertures is electrically connected to a second

differential electrode of said at least one paii' of differential electrodes.

19.  The energy conditioning inte_rposer assembly as recited in claim
17, wherein said common conductive electrodes and said differential electrodes
each include at least three conductive apertures therethrough, wherein at least

a first conductive aperture of said at least three conductive apertures is

_—
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electrically connected to a first differential electrode of said at least one pair of

differential electrodes, wherein at least a second cond;Jctive aperture of said at
least three conductive apertures is electrically connected to a second differential
electrode of said at least one pair of differential electrodes, and wherein at least
5 a third conductive aperture of said at least three conductive apertures is

electrically connected to each common conductive electrode.

20. A circuit assembly including an interposer assembly substantially
as described herein with reference to and as illustrated by the accompanying

10 drawings.

——
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