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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

5 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
integrated circuit (1C) device packaging or direct nmounted |IC nodul es. and
nore 5 specifically, for interconnectigg energy utilizing integrated
circuit c% s to.a |nted circuit board, (1C) device packaging or direct
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conponent packagi ng and/or exter nal energy circuit connections or other

subst rat 8§ ciaecaiplinag apesatigns phetwesrs gemtfiedy sod arehdrgiaedancemiicyye sour ce
and an energy utilizing load. 10 Modre specifically, the present invention
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5 integrated circuit chips ( printe rcult SCr eet
elecigonic 3 wMore specifically, the present invention allows paired or neighboring

conductive pathways or electrodes to operate with respect to one another in a
harmonious fashion, yet in an oppositely phased or charged manner,
respectively. The invention will provide energy conditioning in such forms of EMI
filtering and surge protection while maintaining apparent even or balanced

.5 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

!0 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

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



packagi ng, or other substrates. The interposer provides conditioning of
various forns of energy propagating along the contained internal

i nt erposer conductive pathways |ocated between an energy source and an
energy-utilizing load such as an IC. The interposer can provide energy
paths between the IC chips and a 5 PC Roard or substrate, and if desired,
between different active conponent chips nounted on the interposer,

itsel f. RIGEPGING: S5 QMSH suRstiates o itetnger appyidas menditioning of cenieest i ng
and packaging of I1C chips in Miulti Chip Mdules (MCMs) arises fromthe
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in the energy feeds [0 to the IC chips having relatively high inpedance.
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cycles o the,last, 5 decade, ,A.systembuilt just two years ago can be
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application. Accordingly, passive electronic conponents and the circuitry
bui | t i nfPYHEdON he iBlespesey. el to  evol ve just as quickly. However, the
evol vement of passive electronic conponentry has not kept pace. The
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conponents that controlled the overall system's specifti unct1 ons and
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energy loss and excess thermal energy production. These problems are
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 Tast
.5 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 compuler or other
0 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 and calculations. Nevertheless, with the advent of
new generations of microprocessors, memory components and their data, the

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



system user with increased processing energy and speed at a decreasing unit
cost. EM created in these environnents nust also be elimnated or
mnimzed to neet international em ssion and/or susceptibility

requi renents. Processor operating frequency (speed) is now matched by the
5 devel opnent and depl oynent of ultra-fjast RAM (Random Access Menory)
architectures. These breakthroughs have allowed an increase of the overall
syst em - SYplEMAMUSEH Wik ieeprsed prcessing energyaand speedmiohdeceeamsy unite 1
GHz mark. During this sane period, however, passive conponent technol ogies

have faidostl Edikereptaghiniheisetdresmnnmaamtdmeadttdiso behsliraimdtédoe rampdizead only
10 increnmental changes in conposition and perfornmance. These advances in

passive compestanterdgtont) exmdsioRaidRs: HaseptibfiisRAuirehi@ids! Y upon conponent
size reduction, slight nodifications of discréete conmponent el ectrode
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10 incremental changes in composition and performance. These advances in
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,

15 in addition, at 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

20 the form of EMI, RFI, and capacitive and inductive parasitics. These increases
are due in part to manufacturing imbalances and performance deficiencies of
the passive components that create or induce interference into the assdciated
electrical circuitry.

These problems have created a new industry focus on passive

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



interference created by the active conponents from sources and conditions

such as voltage inbal ances | ocated on both sides of a conmon reference or -

ground path, spurious voltage transients fromenergy surges or hunan

bei ngs, or other el ectromagnetic wave generators. 5 At higher operating

speeds, EM can al so be generated fromthe electrical circuit pathway

Itself, mgﬁé&h nmakes shi el di ,rl}g?-f romEM desirable. D fferential and common
e
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cables, circuit board tracks or traces, and al ong al nost any high-speed
t ransm ssudh asi yaitage bubalannes patdtedyon bothaidescak asgoromororefererecedoof
these critical energy conductors can act as an antenna, hence creating
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even nore. O her sources of EM interference ar€ generated fromthé active

silicon gpRRUreMdSrénahbh&Ye QBGE Péto?st""i tch. These probl ens such as SSO
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are notorrous causes Cl rcul I'stuptions. O her problens include

unshi gl ded ang,5 rasitic.ener ha reely coupl es upon, or onto.the

el ecttical ci upﬁ%raﬂﬂera&ﬁeﬁa%% S'S;Eﬁhi P82 RS9 ﬁ%eerg%%éﬁteéf dfoR; e
frequencies. .U S. Patent Application 091561, 283 filed on %ri | 28, 2000
and U selecpigal ngircail patway rtsets sylycle omakes eshislding.yiram, EMJodesiableu. .
Pat ent S%;‘)I i cation 09/594,447 filed on June 15, 2000 along with U. S
Provi si oRdfereotizipmd caminoon Nwde0oize @rigegy tah ded demerate and 0G0 trdvefse
Provi sional Application No. 60/203,863 filed May 12, 2000, and U.S.
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applicants relate to continued inprovenents to a famly of discrete,
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energy fields that radiate from these conductors and aggravate the problem
even more. Other sources of EMI interference are generated from the active
silicon components as they operate or swilch. These problems such as SSO are
notorious causes of circuit disruptions. Other prbblems include unshielded and”
5 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 09/594,447 filed on June 15, 2000 along with U.S. Provisional
!0 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 1o continued improvements to a
family of discrete, multi-functional energy conditioners. These multi-functional
energy conditioners posses a commonly shared, centrally focated, conductive

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



pai red conductive pathway el ectrodes contained in energy-carrying

conductive pathways. These energy-carrying conductive pathways can operate

in an oppositely phased or charged manner with respect to each other and

are separated fromone another by a physical shielding. 5 Summary of the

I nventi on Based upon the foregoing, thee has been found a need to provide

a manufact.ured innggposq% circuif éonneciLon device that uses a | ayered,
% 9
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ener gy-conducti ve _ pat hways that share a common and centrally positioned
conduct i WREIPWENSayf Bise1 GNera:eavriegasopduetive patewsys ucanir epétate hinaldnows
for energy conditioning as well as a nultitude of other functions

si mul t aneappgisitelyn pbased ooplchbegadinanifére withy eespent 1o lelachl ethezoapd i 5@ at

| east one inclusive enbodi nent or enbodi ment variation that possesses a
comonl y sep@raddanemasiy aadther boS phyiedl spaidingt | ve pathway or el ectrode as

part of its structure. 15 The invention will al'so provide for sinultaneous
physi gal and el ectrical shiekdifda oPREL RIS an active chip structure
as well as for internal prop hin the new structure by

all owi ng pred } ned si pul t aneoys energy interacfions to take place
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external to t&%‘ enbodi ment  ?0 el enents. This application expands upon this
concept dREN¥KGCIYEr igtereperd Sirguitsonneictionidevier dhatouses @otayersd ngti-

mul tilayer, universal multi-functional, comon conductive shield structure
wi t h condubetionalpaonmgs edmauctiep| shield stlittupd eontalhing eabropyecshOndivel
various prior art devices with a single individual unit that 7 provides a
cost ef f quathweys fisateshart & commén BhatGetiN EAdICHRIDESHATERG S&tRlvay &

10 electrode as part of its structure which allows for energy conditioning as well as
a multitude of other functions simultaneously 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

0 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



hel p sol ve or reduce industry problenms and obstacles as described above.
Accordingly, the solution to | ow i npedance energy distribution above
several hundred MHz lies in thin dielectric energy plane technology, in 5
accordance with the present invention, which is nuch nore effective than
mul tiple, discrete decoupling capacitorgs. It is an object of the invention

to be able ta growd ﬁ % ecouplln% for active system|oads whi]e

si mul t andBRYLES ACRELP @‘9 SYIRET Shcircyib paptastion\and §Q€dﬁ§|@ﬂtﬂ§l that willr t hat
same portion of active conponents and its circuitry. 10 It is an object of
t he i nverieipsolve afiredhte industenppblares andabistatles ke desoribgd eboveeni ssi ons
resulting fromdifferential and common node currents flowing wthin

el ectroni ¢ patAwaydirighgttheoselutivaero 10w inpedanicenenéridy! drRAMSutidH a'b%vén
object of the invention to provide a wide variety of Tulti-I|ayered
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specific physical properties-t ot Yy and
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provide the aﬁel tothe user to solve problens or limtations not net
with pridnulgp r@'@s SFAUNNG FEPEEROTShut are not 20 linited to,
si mul t aneous source to | oad and/or |load to source decoupling, differential

mode and conmohisnaebeat of tite Ewiention dobezabieto pravide @oergy devooplingfort ai n
energi es such as capacitive and inductive parasitics, as well as parasitic
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performs these described abilities when utilizing a conductive area or
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utilization with or without, one or nore extern conductive att chrrents to
a conguctive {68 an object of the invention to minimize or suppress unwanted
electromagnetic emissions resulting from differential and common mode
currents flowing within electronic pathways that come under ‘the invention
influence.
Itis 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 o load and/or load to source decoupling,
differential mode and common mode EM} 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.



| ocated external to the originally manufactured invention. The external
connection to a conductive area - can aid the invention enbodinments in 5
providing protection to electronic systemcircuitry. It is an object of the
invention to provide a physically integrated, shield- containnent,
conductive el ectrode architecture for %he use with independent el ectrode

mat eri al s and/ or an i ndependent dielectric material conposition, that when

manuf act ur ed, Itvisldn objedtiofithetineentivretu bereésillyaacﬁamédftbmtfleéﬂbnSﬁiﬂrp@r or
size 0 for the mul titude of possible enbodiments of the invention that can
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obj ect of the invention to provide a const ant appar ent tage potenti al
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resi stive tol erances bet ween or along electrical pathways within the
enbod? neRfQVIGIAGIRsOSCHON ta sesligINC Aystamatimuilgy.a constant  and uni nt er rupt ed
conductive pathway for energy propagating froma source to 'O an energy

utilizing |oattislan objetaf ke imbjraioh tof ptdvide amtepiically intedgrated, dshigldreans
of lowering circuit inpedance by providing and maintaining conducti ve
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energy source and the energy- utilizing | oad when attached into circuitry
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0 for the multitude of possible embodiments of the invention that can be created
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 invéntion to provide an embodiment that utilizes

5 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

0 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

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



in relation to one another into an area or space partially envel oped by a
plurality of commonly joined conductive electrodes, plates, or pathways,
and can provide 5 a user with a choice of selectively coupling external
conductors or pathways on to separate or common conductive pathways or

el ectrode plates located within the s&me enbodi nent. Numerous ot her

ted vi _ Nurre |
bui Ta upon ¢ heSiuet oAb PbiRAR o e hPEnlit dp BiRkiel g RUBRGIDRN W der

to denonstrate the versatility and w de spread application of a universal
ener gy cARUPIFORPIY O BfQYRHeEPaIRd Blastiicalinathways peconduectbes veneciggelynd

EM conditioni ng and protection within the scope of the present invention.
Bri ef Dedorelptionroanet arotbernintogs dred.orlshbagequetially exnpiloged byes pRealityve

vi ew of an enbodi nent from 15 famly multi-functional energy conditioners;

FIG 1B sffatmmdnBiredeshmaictine Bdcdesepidtés 0t Phiheada! s BaRGIGRRE from

the famly multi-functional energy conditioners sho n h'tectu?e
[ | ht [ 1,0, i ca rc
From B G2 5eLEhi SEOERR IS aRERRE g %*t%aé,gﬁnﬁpféiw Peaaj‘wnget em
' . El h . view of a portion of sone of the
non- hol ed0 ERBtHerCoRME APad BivE palhRgya Borier Broe pidiordeaalad Wie- 1 | ke
conductive shield structure and a by-pass conductive pat hway el ectrode;
FIG 4 sHB&sage embogdieanier spective view of a portion the non-holed 25

enbodi ment el enents that form a Faraday cage-|i ke conductive shield
structure 10 Nuwaerewmthersr@ngemdns eshd idunfigomitiet ede #186adiselosegonmon

conductive shield structure;
which implement and build upon the above objects and advantages of the
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 conduclive pathway electrode;

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

!5 embodiment elements that form a Faraday cagé-like conductive shield structure



FI G 5A shows an expl oded cross-section view of a non-holed, nulti- |ayered
by- pass arrangenent of the circuit architecture used in present 5

i nvention configurations with outer inmage shields; FIG 5B shows a second
expl oded cross-sectional view of a |ayered by- pass as shown in FIG 5A and
rotated 90 degrees there from FIG 6A9shows an expl oded view of a |ayered

arrangenent of an enbodi nent of the present invention with outer |nmage
Shi o de. T GArePas haien-BOlss | BIETGPRRPGRO: IRBTAIR e OBRBPNa EPLAHEN:
depicted in FIG 6A nounted above an Integrated Circuit Die placed into a
portion tielhstrydiueggr ated Circuit Package that uses wirel eads or pin

I nterconnection instead of ball grid interconnections; FIG 7 shows a top

vi ew of an i nFEpp6seshaws aavy @xphidedl brdsisGedhidnstiews ol £ nosshaled! natd  vi ew
of an alternate interposer arrangenent depicted in FIG 7; FIG 8B shows a

par ti al fi,@R%s SERRSY kiR Uaht tHE 1hEt BIBGPCArchABERAGCUBEY AERbELER: | N

a
FIG 7 now nounted 1n between an Integrated Crcuit D e Integrated Crcuit

i ow ot BVERIGEcbpfurSikb SHAIREF il Rl 'aA “Fi G 10 shova a partial

top external yjew_of ,.an Integrated Circuit Package, show the outline of
Lo art i HIGr 58N BrocbentraaIode b isscEc onas He 61 dripsedibu s o
assi st energy conditioning ; FIG 11 shows a partial top external view of
an i nt egpageds ehpwiliin F195 SPeand itatad 90 depieascbiece E8Min FIG 10 but with
out the prior art interposer but the 11 new invention placed between an
| nt egrat ed C Ftli t6AI showe egr axpibdéid view ofPac kagmedi shrabgkmegtti df an
i nterconnection i s shown;
embodiment of the present invention with outer image shields;
t0 FIG. 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 intérposer arrangement;
15 FIG. 8A shows a cross-sectional view of an alternate interposer
arrangement depicted in FIG. 7;
FIG. 8B shows a partial cross-sectional view of the interposer
arrangement depicted in FIG. 7 now mounled 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 similarly depicted in FIG. 10 but with out the prior art interposer but the



Det ai | ed Description of the Preferred Enbodi nent As used herein, the
acronymterns "UECI CA" will be used to nean a 5 universal energy
conditioning interposer with circuit architecture for energy and EM
conditioning and protection within the scope of the present invention and
refers to all types of discrete versions of the device. In addition, as

used herein, .the acronymferm"AOCC " for the words "predeterm ned area or
space of nﬁ%é’i"fﬂ]“"@orﬂ%@&tﬁ@g}wﬁﬁnj ﬂ’ﬁc't”i??ﬂfa*e%\rlﬁ'éWW Pie1 ingefatad dCisut he
physi cal boundary of manufactured-together invention el enments.

Non- ener §iagkpgewvitnbalbgad ditgeaarmectipe ishewad as the range or degree to
which electrons within the "AOC' of either discrete or non-discrete
versions of UECI CA Qetiled Derdriptionmnd tiee Prefeopadainbadirhentand/ or from an
area |l ocated outside the pre-determned in a balanced manner. 15 U.S.

Pat ent Nunber A 0484 4%Feinvith ' C jaN ' ¥ R |1 i on
Serial No. 09/008, 769 fienldtl-:-,w(;lt %L?]ddg?gnlg?mfgggcﬁ% Pgﬂgﬁ%%ugéd 6.6@5‘3""'@3% ent

No. o/ T el R8BhicRinie B eRE! M (it arneBps GfbhRinpaRs ™
537% S0 IT oeFE  SHb) W B m sh o
U S Patent Agii)l i cation 09/594,447 filed on June 15, 2000 along with U. S

Provi si oféfersaispall bieso digcresorersmrsiaf theldsyickune 30, 2000 by the

applicants relate to continued inprovenents to a famly of discrete,
mul ti-functi ohaladstibeyyas cesedi thieosiar sharatromyrii tdroncADID &l f@NBgWords
conditioning shield structures and are 7?5 incorporated by reference,

herein. igredéternined Ureh@r bpgtd of ashyaicaPEdhnnatdeiteobr fhkdion C%&r}ib!h is

conductive, electrically sem -conductive, and non-conductive dielectric
| ndepgndggtined as the physical boundary of manufactured-together invention elements.

Non-energization and energization are defined as the range or degree to which
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,

X0 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.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 and multi-functional energy conditioning shield structures and are

!5 incorporated by reference, herein.



materials, |ayered or stacked in various structures. These | ayers can be
conbined to forma unique circuit when placed and energized in a system
The 5 invention enbodi ments can include |ayers of electrically conductive,
electrically sem -conductive, and non-conductive materials that form
groups of common conductive pat hway qlzectrodes, differentially phased
conductors, deposits, | ates, VIAs, filled and unfilled conductive
apertures that'h€afew UESEGhethagined asoaatombinativinef etecncallyecondiestdien as
meani ng ' energy conductive pathway'. Herein, 10 the term "common

conduct i etectricaignssemmécondectspeciaal ohoarsrglchaé NVdiglddd  indebetidenpe

j oined together in one conductive structure as a conmon energy pathway of

| ow i npedateRaRs IapBREEGrt StakeHf frenambLa! sﬁﬂ&ﬁk@é.i ¥heRB! IWRYs LA pd S

usually witten as"with respect to another pathway that is‘pairéd up with

the sa LI ' Cl Lt..tha uld have an.electricall osite
pat hway "?gh'P)ﬁé(H %ﬁ{rﬁ*gég'ﬂﬁé@f% §ﬁg®hgﬂeba%§eg iaﬁ'%n%%‘?rgb?i?ge@, a fgg‘eﬁi‘ig—f s
opposjte. our .out of phase with its counterpart, Dielectric, non-conductive
and semi "VERYEREN Owﬁmrﬁ%aarm%ﬂ@rlm@ ofcelgcticady sendetive.celectsically si npl y
i nsul ators, non-pathways or sinply dielectric. Sone of these elenents are
ori ent edSeMi-gopaHelvE, | gngAoa-t@iductivat ineterkile thiat flor2® grespscof tomonsn
another and to a predeterm ned pairing or groups of simlar elenments that

can al soconductive \mthway clchiodet aiferehtiandueidad didustys, dasbditee r
| ayering made into a predeterm ned or manufactured structure. Oher

el enent sppited,h@ AlsNYikeH bAA &ﬁﬂe@%oﬁﬂﬁ&%ﬁp%@hﬁﬁgﬁgﬁﬁ 'aﬁ PR EL 10 ALy 1y

relationship with respect to one anot her € 1n a gene

o respect "o one anot fier' a N GeritPal 1y
3 r ol er G 2 PRRh Rerelt ofy habe enBIE bR e, BOURE o bHERon 1o

conmbj he 110 of. the el eme ts.\; yst deSCFIi bed such as dielectric |ayers,
mul t'(gl cli1€ term “common con uctive’, means the same species of energy pathway that

may all be joined together in one conductive structure as a common energy
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

!5 with other elements of the same invention.



el ectrode conductive pat hways, sheets, |am nates, deposits, nultiple conmon
conductive pat hways, shields, sheets, |am nates, or ‘deposits, together in
an 5 interweaved arrangenent of overl apping, partially overlapping and non-
over | apping positions with respect to other physical structures with in the
I nvention made up identically of the dame materials yet are effected by a

pr edet er m ned ' ' e_of the.end nuf actured result that
connect s specﬁ?a(;gt%e%rer?dogﬁ?ﬁgg@gggsn%%ep% H’{@%‘ﬂ-@ﬂ&&émgﬁ JnyeieEtq i ¢

| ayers, O |tiple electrgde conductive pathways, sheets, |am nates,

deposi t sSORHING [HEdy %@ﬁﬁlﬁﬁe'&?ﬁ Rist deserteedhayeh asmiislegdric kiyees, snultiphe nat es,
or deposits, together for final energizing into a larger electrical system
in a prealepﬁpﬁemdmhnerpatmws. shewtac tarinates rgppaits hwaylEpladomii@t sect
and pass through the various |ayers just described and can be in a

gener al | gomductiver phthelays) stields, BhoetsPeaaifaear of YedblsREs iy LE R respect
to these same groups of |ayers. Conductive and %once?gdug't ﬁ\%tﬁ%g%rﬁcan be

2t ashednlanidedardriitesnannr AhvehaNsrs, 2Bl o RTbbAf PSP SAghY

pat hways in a predeterm ned nmanner ari

functio ] : | t.].qni ccyp wth .portions of propagating
ener gy B%%!ar@ﬁﬁoﬁﬁ%oﬁlﬂgfrggﬂé&i ﬁ eﬁf‘%rpwaﬁ%?oﬁﬁ%&f—'fﬁs &ith dRbB® nent s
of the present invention depicted and those not pictured, the applicants
cont enpl 'RYE" Orﬁdﬁagﬁc?ﬁr'gﬁn IcRlya0b thecsapei owtenalsoyel ammsftectéadrbyc @i ni ng
a variety and wi de range of possible materials that are selected and

conbi nedPliefeternteed i eenfigwiakiconsesiuenne ohikat érmh mbhLEactdied res®i nhai ni ng
sonme or nearly all of the desired degrees of electrical conditioning 5

f unct i oneorutectispediienypemohiiiese sdme elamasnfsasiol 88 \aRg, BleRs@Ac Iads @
circuit and 14 energized. Materials for conposition of the invention can

conpri semafiipl@relstirade lcanalstivel paBivaysdl sHIASERIMinS P Ad ks Wrhihigisd! | abl e
processi ng technol ogy and
common conductive pathways, shields, sheets, laminates, or deposits, together
for final energizing into a larger electrical system in a predelermined 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

5 perpendicular relationship with respect to these .séme 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.,

0 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

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



is not limted to any possible dielectric material. These materials may be
a sem conductor material such as silicon, germanium galliumarsenide, or
a 5 sem-insulating or insulating material and the |ike such as, but not
limted to any material having a specific dielectric constant, K Equally
so, the invention is not limted: to aagy possible conductive material such

2 any subtEsited TrIPTRIE uCuBhedlion oife indBRUSE sim SornveSpanaven@om for

conductiye material such as Mylar filnms or printed circuit board materials;
or any s 2Rt F@lgpalplamente sompatibleamith prallable pndcessing tenhwedogyuaid as,
but not limted to, doped polysilicons, sintered polycrystallines, netals,
or pol ysid neblimitsid ta anyspogsibles dieientric shatecialie, TH¥ N nwtedlsemdyhBe a
structured | ayer arrangenent is manufactured as an 15 interposer it is not

limted semicriducmaskadas such Gansikéort 0gBimasuM t Ballish? id@Ybl
wi thin or enbedded, envel oped, or i r:sert'eg@i ntoumir Pgll]}ghgﬁg%}nrlqéc{aﬂeéj

packagi ngenfth&l] ; ni r nments.., el gctrical
Cyet oo Jor i RLa iR Bl Irhisting IARIe B ABHARP G 3B A ST RusGL REpey gy
condi tiopi . ecoupl ing., s o,aid in nodifying an el ectrical

t r ansni s@#%ﬁn%lfrg%vﬁ@ gfﬂe%!ft? (ﬁefegglcd%gqsrt%@, ectrical formor electrical
shape. An alternative enbodi nent can serve as a possible system or
subsystem el &QUAIlEa$0.plthE fipyemtianatis captt Himitedbdoh aayt peesibled quasisictres
conponents along with additional circuitry, |layered to provide nost of the

benef i t smAledali dech fasr magostict nickekgased pagatiald, MOV PR eMHtEISOMEIER t 0 a
| oad and back to a return. !5 Sonme prior art interposers are already

o S T ey s becaapnaat ) nsta A FGR
utili1@i nebrps dABBEIVERTEIEANSIRS SOMNSUIRTd BPPrittdd cVedi® board materials:
or any substances or processes that can create conductive areas 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 insered 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.

!5 Some prior art interposers are already utilizing predetermined layered



to service or tap the various conductive pathways or layers that fie
between a dielectric or an insulating material. 5 The invention will also
conprise at | east one inclusive enbodi nent or enbodi ment variation that
possesses a commonly shared and centrally positioned conductive pathway or
el ectrode as part of its structure. The invention will also provide for

si mul t aneous physical and electrical stbielding to portions an active chip

struct ure gropaghtededndrgy figph &' i, n 0 _energies within the new
structure byngI ow ng 'g?eéﬁ‘ grér@ﬁ%é(dtooéﬁﬁ%??hﬂ@%ﬁg%‘éﬁer i 2erPobag to

t ake pl acenkebyese . rgized - conductive pathways to be fed
by pat hwaygl egt er naﬁ}é%h% t% ﬁgq@ﬂ%@g%{gﬂ?tegpmnl?!é‘?reﬂﬁ%ﬁgﬂgatmﬂsownhr\(lAs

di screte G, ' citors lose their effectiveness at about 500 MHz.
For exarrpldtg, rm'tl’]\'lﬁp:ﬁ n%%ﬁﬁau‘@}'ﬁwé&chmsaﬂwwswpwemmt lieSbétmedrean
reduced todi%lgg{roxi mat el magoo pH. Assum ng 200 pH for the internal

i nduct ance L' ApRePrYPg matarial. equates to a total of 500 pH, which

corresponds to E‘.SY -Chnms at 500 MHz. Accordingly, current discrete

capaci fors are Inventien iwill alsthicoeprisei at [eass obkeintishee e MPddiMkRt or
conponents that have various values of series resonant frequencies and | ow

ESR capaci@fehadimenpovariatios tthatapisseosss pesanapnt $ifledHangt
capacitance required to obtain 500 MHz with SOOH:}IH ESL I's 2803“{%"588%;

Current b@@sﬂhmade:dndbeti\(d:ﬁhtﬁwxg o¥ieigctide! ACh4an 6F its s@ELwpe® PF for every
square inch of energy pl anes, Ich would require nore than one discrete

capaci tor ever Theqinweatiom el ahy BRivide f&@%ihﬂﬂéne{a?%%ﬁ‘@%%%ﬁ 3nd' Ql%tgtr@% tcﬁ: o y

mul ti pl e discrete passive conmponent structures 0

G 2o o e S i SEAG, kb lBlraoatn
super y@r eRBfdies FwitAIR trdt hel? Ef}gctﬁ?ér ib?/usallci)\mitnegr %Pepdqe?grtni\iggdf) ls?%ngggmjisnd

energy interactions to take place between grouped and energized - conduct'ive

pathways to be fed by pathways external to the embodiment elements.

Existing prior art discrete decoupling capacitors lose their effectiveness at

about 500 MHz. For example, mounting inductance for 0603 size capacitors

15 has been reduced to approximately 300 pH. Assuming 200 pH for the internal

inductance of the capacitors, this equates to a total of 500 pH, which

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

20 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

mils dielectric) - get 225 pF for every square inch of energy planes, which would

require more than one discrete capacitor every square inch. Normally, various

interposers that contain multipie discrete passive component structures offer



met hodol ogi es for direct 1C chip attachment configurations to a PCB or
other 5 package connections is to provide | ow inpedance fromthe energy
pat hways or el ectrode planes using a single enbodinment. It is inpractical
to utilize many discrete, |ow inpedance-decoupling capacitors on an

I nterposer or PCB, if |low inpedance energy planes are not available to
hook them up. This application expands 1@pon this concept and further

di scl oses iaton#ve cli@uitiyr auldcki Of eI SNIRE SHAO; 5 el , .uni ver sal
mul ti-functional, comon conductive shi efm?iééstst?%g{rﬁrtgﬁlwbﬁétg%n%‘f%ﬁ?w

pat hways tdisdoritinnities aeitHHeir fre8en instﬁé%%te{%gééigﬁg@? gg%gari ous prior art

conponents with a single individual unit T-cost effective,

si ngl e conponerg H@,@(gp hat. . of what . fhe applicants believe to
be a new uni ver ng systﬁ}é?&?wh%hi 'ﬂm&n&‘@J{quéd"gﬁﬂﬁprl’%p‘%@ﬁdﬂ@“@m%gndhat
will help r.reguce ingqustr. obl ens and obstacles as described
above Wit r?%és{#‘ég?@ ﬁsy%gncﬁrefﬁqu%ﬁéﬁ{chm%ﬁ feopfigyeations tose RERBi orgbthert he
sol utign }?% Low i nBedance energy distribution above several hundred MHz
lies iR t RPRFAYRCEEDPFIONS8 g PTRYide dow dppadancs fromtheaenergg patewais brt he
present inyention, which is much nore effective than 20 nmultiple, discrete
decoupl i n§'&P5EI PIBNES USiRG &f Bingle embodinadngo Hris divipeadtical to hRilize \ABRY ON t 0
be able to operate effectively across a broad frequency range as conpared

to a si ngdiscaetec faw émpedanacs-tecoupsingcapakcitors 6n 2wl inte?p8sdI8S PLB, if low
conditioning network while maintaining a conplete energy delivery protocol

to a singlirpedanne energy plamidssaref notavailable 2o HOBRAMERLp Ut i | | zing portions of
propagating energy within a circuit. 17 ldeally, thi's invention can be

S oo ‘T A S DR D,
conti neie thcwiintergBsel fmiprihy aVhidM-fayRr SYSLER P RE AN ° 0 mkon
conductive shield structure with conductive pathways that replaces multiple,
discreet versions of various prior art components with a single ‘individual unit
that provides a cost effective, single component embodiment variations of what
the applicants believe to be a new universal system of circuit protection and
15 conditioning that will help solve or reduce industry problems and obstacles as
described above with simplicity and an exponential effectiveness.

Accordingly, the solution to low impedance energy distribution above
several hundred MHz tfies in thin dielectric energy plane technology, in
accordance with the present invention, which is much more effective than

20 multiple, discrete decoupling capacitors.

Therefore, it is also an object of the invention to be able to operate
effectively across a broad frequency range as compared to a éingle discrete
capacitor component or a multiple passive conditioning network while
maintaining a complete energy delivery protocol to a single or multiple units of

25 active components utilizing portions of propagating energy within a circuit.



GHz of frequency. 5 To propagate el ectronmagnetic interference energy, two
fields are required, an electric field and a magnetic field. Electric
fields couple energy into circuits through the voltage differenti al
between two or nore points. Changing electrical fields in a space give
rise to a magnetic field. Any tinme-varying magnetic flux will give rise to
an electric field. As a result, a purelly electric or 10 purely magnetic

time-varyiiggalfy, ahit Gdntibn edrsthe RERRBRIMIGAL itﬁgﬁegti%tentiﬁﬁx%tjl til first

equation is known as the divergence theorem n Ss's 1law. S
equati on i h t 10 . lc charge that creates an
cl'ect r oot SpENEPlp e EroBRAEAR iYL e S ildGech SBifitn & wBHGRb
boundari e t and nonconductive. Thi s boundary condition behavi or
ref erence \{enn?i‘%g%@&gﬁﬁgu? %\PEQ&%?@%"@E’GW@H% s¥Elen sherting keyd 1 ed a
Far aday Cﬁﬁ% @ act as an electrostatic shield. At a pre-determ ned
boundary 85 CAYFR_At ri c charges can be kept on the inside of the
internally |ocated conductive boundary of a pathway of the invention as a
resul t2of pre- gé’t d'ePagated clegroraganalies intgiderendeenendrgyi nivemt figlds 2@revas
built, specific manufacturing nethodol ogi es and techni ques descri bed

her ei n acé&eamited, @n elgetrigriglp and aonagesticfierdn &eatrie fiefisacmplée whergy oite cui t

and energized. Electric charges that exist outside a pre-determ ned

boundary eirceitiythrobigh tthe voliage riifferential ietiveen brorstampre pomtpatdvemginhgsi de
the invention are also 18 excluded fromeffecting the very same internally

gener at ed electlicl figlils g 4 Gpaeavgive! fige I8 reAGRL KR, p%W‘@NﬁE-VWﬁM@' I"s
second equation illustrates that there are no magnetic charges (ro
monopol esinagritti MHEHIN §ive TR @Pan @il fibk. CAATIRSSR & FlidiPIRAR bl Vel Y
10 purely magnetic time-varying field cannot exist independent of each other.
Maxwell's first equation is known as the divergence theorem based on Gauss's
law. This equation applies to the accumulation of an electric charge that creates
an electrostatic field, (“E-Field”) and is best observed between two boundaries,
conductive and nonconductive. This boundary condition behavior referenced in
15 Gauss's law causes a conductive enclosure (also called a Faraday cage) to act
as an electrostatic shield.
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 résult of pre-determined design actions taken when the invention
20 was built, specific manufacturing methodologies and techniques described
herein account for the end product performance when placed into a circuit and
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



or negatively charged. Magnetic fields are produced through the
2cngLg§? elect?ic curyents gnd fields. Electric currents and fields
("E-Field") emanate as a point source. Magnetic fields formclosed | oops
around the current that generates fields |located on along the energlzed
conductive pathways. Maxwell's third equation, also called Faraday's Law 4
of Induction, describes a magnetic 10 flifeld (HField) traveling in a close

| oop ci r cunclugmhbront ieffecting ffiVery Fatnd P\Eérﬂalglﬁg{éﬁéﬂa?@eﬁg@grﬂﬁﬁ%hci[é%aef ol ds

creation of electric fields from changi ng nma

A dof i ndi [ tors
are commo s or w ndings, such as electric no ,
gener at org,héag;]d tﬁghﬁégg.arb‘lgé@gt er Maxwell's third & fourth equations

i " ' t] i el ds propagate (radiate) 15 at
the specd of |1 ARFREREEbh SalBo U hisS shrEiere Res Berbagnets chargen

" i i.cts the effectiveness of magnetic shielding and can
glraﬁ(:tp,r edi(\g{p ﬁﬁggbgﬁsgcf)m&eﬁ'gg ICo EhATgRS ndrderttic chetiges diregeittiiepesitivelyt wo
ki nds qf roundé normal |y found in today's electronics: earth-ground and
ci rcui S g%\?ﬁ@ﬁ ?ﬁ@eﬂﬁ'i“fqu FRangsd. Magsetic Sistdsnareaproducédittapugh th@Getient h
ground potential can vary. Additionally, the earth has other electrical
pr oper t i ePfElRAtria CUrRBts anshfields. Electic cisTente and fieldsel BtFieRPNEMEHate b8 2
circuit. However, circuits are often connected to earth ground for

ot ecti orft #giitnseurcehddagriaticafiells fomm eldsed ldopd afoulidCWws QindMRE |
ggnductive pat hway, circuit conmmon conductive pathway, is an arbitrarily

Sther node vol tages In s he ol raond ‘ﬁ??hﬁ%’%ﬁ@ﬁ%@wﬁ@%%%ﬁgt e
i juati ' ' ' . t erna rounde
pat hway pdhind quatibhe aiior 6alicd F'Qrd?f&g é:f‘ﬁgﬁ SPIndIRtibR Qﬁiﬁﬁﬁ% gcan;.,gn? C

' he
trace on a PCB, Carrier or |C Packa ut can be 't -t
' ' ' | oop i n the
I nt ernal H-Fiery Uedy RAt s..]l eaves each current ]
ci rcuir]tg f?igemr'?o colr?gl Fe\ét gﬁlﬁ? s@l%%%ahfétg v‘é‘@i‘ﬁ‘%"&(ﬁc‘m BH"?PQIUEE third

equation describes the creation of electric fields from changing magnetic fields.
Magnetic fields are commonly found in transformers or windings, such as
electric motors, generators, and the like. Together Maxwell’'s third & fourth
equations describe how coupled electric and magnetic fields propagate (radiate)
15  at the speed of light. This equation also describes the concept of "skin effect,”
which predicts the effectiveness of magnetic shielding and can even predict the
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
20 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.
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

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



5 mnimum path of |east inpedance for portions of energy effected in the
ACC of the newinvention. It can work for frequencies wherein the path of
| east inpedance is primarily inductive. Wth respect to groundi ng as j ust
descri bed above, there are at |least three shielding functions that occur
within the invention. First, a physical 10 shielding of differential
conductive pathways acconplished by thd9size of the conmon conductive

pat hways imeasirati ansddndmbA Liferenti.al Ly, copductive

pat hways and by the energi zeg, g?{e'%eteP g{s}}da%]yﬁ%&éﬁsp@rtz'gs?'rcﬁ‘l"toqo nﬁpﬁﬁﬁ?ﬂation
of parasitgsL i | r ndw.ghed differential conductors as
wel | as ptrgevent i r%‘lt %}Qtra'egﬁ)a ndggrtggsk%’t $@§%E gﬁ"é?rn%’l qu % ackage ditHancke 15

di fferenti from conversely attenpting to couple on to the

shi el ded ‘%’%?f??ﬁ%‘é@/i? tﬁgt"ﬁ'ﬁé"ﬂ ,C%Wﬁéf'i GRuductivye pathways. arhis deanesceachs
capacitiv oupling. Capacitive coupling is known as electric field ("E")
coupl i ng gHH%{’ﬁ F%"P @h‘ihsl ‘8’@%’5 fraghtor ¢RPlgim tiself in whateven configuratien gields

el ect rgstat.i cally against electric field parasitics. Capacitive coupling
i nvol v ng MAENYRRAE of deastimpepance fpramrionpafianemy effester @5 tHeaa s of of
mut ual or stray capacitances that originate fromthe differential

conduct or tiitnewykvestienplir cas edomk fon freghenciew WRSRIN I 1B. pafihefi fagept i on
bl ocks capacitive coupling by al nost conpletely envel oping the oppositely

phased cofmpedance isi pritharilifamduhtiyecage- | i ke conductive shield structures
('"FCLS') that provide an electrostatic or Faraday shield effect and 20
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both vertically and horizontally (inter-mnglii | t
dovices, Ureshameing vBhetshs idCbodiOlnh e i fions’ IR ghistatott Vg
ener gyo r ekRietdIng &%ﬁ@fbn@igr'%ﬁ&tij&ﬁepgétnv\@%% ra%cg%plig od b?(ci[heagize of the
common conductive pathways in relationship to the size of the differentially
conductive pathways and by the energized, electrostatic suppression or
minimization of parasitics originating from the sandwiched differentiai
conductors as well as preventing external parasitics not original to the contained
15  differential pathways from conversely attempting to couple on to the shielded
differential pathways, sometimes referred to among others as capacitive
coupling. Capacitive coupling is Aknown 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
20 propagating energies because of mutual or stray capacitances that originate
from the differential conductor pathways is suppressed within the new invention.
The invention blocks capacitive coupling by almost completely enveloping the
oppositely phased conductors within Faraday cage-like conductive shield

structures (‘FCLS’) that provide an electrostatic or Faraday shield effect and



feedback and cross-tal k el ements. However, the present invention can use an
I nternal propagating energy reference comon conductive pathway or an inmage
ground within the device for this. The device's FCLS are used to suppress
and prevent internal and external (with respect to the ACC) capacitive
coupling 10 between a potentially noisg@conductor and a victimconductor,

a

by an inposition of comon conductive thway | ayers positioned between
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Secondl y, a conductor positioning ng technique
agai nst i Qgﬁ%hygngnﬁ{r&h%xQ}n'¥é}qnﬁ.@ﬂn' al so known as nutual inductive 15
of por

cancellation or  mnimzatio I oT's of energy propagating al ong

separate and ' . I Me. pat s. Finally, a physical shielding
function for Rﬁp%ﬁéﬂggnﬁﬁ%t& %8%33'0 p?tm%é paveragg st et f1péfy'd thershield

coupl i ng, | $. shielding function anpunts to shiel ding against nagnetic
shi el ds aﬁ‘éﬁ?ﬁafPés?ssHF‘é?q - HSUoded e epsuRe hat cheulik sbield rApagtarzesma ol
cancel#at ion or .mnim zatiPn. RF shielding is the classical "netallic

barri et REPRAYANG grergy refepenca eemmaragoardudiivei pathwaymather thaat across
people believe shielding is about. There are two aspects to defending a
circui t afpadback angiossalkpelemepts. Gimversre the predent timyeritionnédH k&S he

of fensive fields at their source This is done by mnimzing the area of

t he cur r eindemnabprapagaling ®nergyerederefbe admimom EORBI@IVE petAwa oF A ifld or
m nim zation, as described in the section on 21 current |0oops. The ot her

aspect i sgtoundi withinzbetdevidenfbn this v Theidekise’'s PCLEEaN Gddo Sbﬁ;?l’é'sg ;{?ﬁl
mnimzing the area of that current |oop, since, fromLenz s Taw, e
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I nvol ve the same cooperative action: nimze the a
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of common conductive pathway layers positioned between each differential
conductive pathway conductors any stray capacitance.

Secondly, a conductor positioning shielding technique which is used
against inductive energy coupling and is also known as mutual inductive

15 cancellation or minimization of portions of energy propagating along separate
and opposing conductive pathways.

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 shielding occurs with in the device through

20 mutual cancellation or minimization. RF shielding is the classical “metallic
barrier” against all sorts of electromagnetic fields and is what most people
believe shielding is about. There are two aspects to defending a circuit against
inductive pickup. One 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

25 as to promote field cancellation or minimization, as described in the section on



susceptibility. Shielding against inductive coupling nmeans nothing nore
than controlling the dinmensions of the current loops in the circuit. The
RF current in the circuit directly relates to signal and energy

di stribution networks along with bypassing and decoupling. 10 RF currents
are ultimately generated as harnonics of clock and other digital signals.
Signal and propagating energy distribu#ton networks nust be as small as

nd-decoupl | ng Telaa to tooshesants NYaitieqte hEhe BB Tndng e "0

and decoupling relate to the curren

propagat i gre ihSdin [ t , ich has by _definition, a |arge
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| oop area . duced, electric fields that are created by

i npr oper | ?/n%dc}%tda\{ér!%@te '??’5‘?@?#8@‘%39%'?r?é%a-mt@t’!&%mﬂ%fealb invdlvade The
best vvaymt?% mnimze |oop areas when many current |oops are involved is to
use a comtBM'tSTGREANYE BeMaPinimize the areasiofidhel cursénitelotipsg In26thies t hat
time-varying EM fields induce currents in the shielding material. The
freedo t&qai% AAYIMEING ithe affensivenesst rif cai nircuit inherentlychigimigés t e
assenbly allows this constraint to be overcone. More formally, |osses

conmonl y Supeeptiity + Shiaiding sagainstoinduotive coaplimylintédran nb#ise® Smof than
reflection | oss, can be nore controlled. 22 A common conducti ve pat hway

i s a condgoniralijing dhé alireensiahs icf the cBAEHE IRPsdnthe ‘Hir@uﬁ.o'ﬁﬁé'ﬁlﬂrcuirgﬁt | the
current loops in the circuit. The invention uses its comon conductive

shi el ds atheaoirsgipairetty relaRsna! sigRAMHA éﬁi‘ﬂﬂ%ﬁvisuyﬁﬁéﬁﬁ%%gégﬁg‘&H’&Et ween

but sandwi ching the non-aperture using c ctors ically

tight or Bygéggiﬁgqngwcgﬁpii,gj)p bet ween the interposer and the active chip
that the energy is being condition for. A hole-thru, comon

10 RF currents are ultimately generated as harmonics of clock and other
digital signals. Signal and propagating energy distribution networks must be as
small as possible to minimize the loop area for the RF return currents.
Bypassing and decoupling relate to the current draw that must occur through a

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

15 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
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

20 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
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.



conductive pat hway- possessing structure works as well as a non-hol e el enent
of the assenbly as far as for mnimzing |loop area is concerned. The key to
attaining mninum | oop areas for all the current | oops together is to |let
the 10 common conductive pathway currents distribute thensel ves around the
entire area of the component's conmmon conductive pathway area el enments as
freely as possible. By surroundi ng pretletern ned conductive pat hway

el ectrodes w t hA phegatd Al : de up,w th one
centralized and shar ed, %}Sgumﬁhgféxﬁéﬁbgbgﬁlﬁwﬁt@F 15,10 $6{V€ a8onmon
pat hway or = e ce .common, conductiyve pathway for circuit
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pot enti al ti ruct yr. which in turn are | ocated each

respecti ve@“gﬁ%ﬁé@gﬁ%‘é"% i %@a%f 3% hanj serargies dpteseal  commion coenbuctive

centralize nd share ommop conductive pathway or area. 20 The addition
of two ada‘??‘ﬁﬂ’ﬁ‘aﬁ%%ﬁ&{?ﬁ 8 but saiwichingdhe noarapseture ddingy ¢anduetors to
previ o%sl y di sclosed five common conductive pathways into an electrically
conmon st rRIGVideca Physicabintighthersminiminsideeredrgy dooe betvaseri e int@rposer and
differentially energi zed pat hways as just described is a type of

conf i gur atthenaetivet chipi that fthe aendrygy asrgming ednditrefi! ¢ FRfe-thHC dofioR |
suppressing or minimzing E 25 Fields and H-fields, stray capacitances,

stray i ndusnauctes ppthvesy-possessingOstaturdl Wemisnss (vl 424 %n-ﬁ@i@ﬁ@%}rﬁfﬁton or

m nim zation of oppositely charged or phased, adjoining or
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In the last step for the horizontal lay
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area of the component’'s common conductive pathway area elements as freely
as possible.
By surrounding predetermined conductive pathway electrodes with
conductive cage-like structures made up with one centralized and shared,

15 common conductive pathway or area, this common pathway or area becomes a
O-reference common conductive pathway for circuit voltages and exists between
at least two oppositely phased or voltage potential conductive structures which
in tum are located each respectively on opposite sides of the just described
sandwiched centralized and shared, common conductive pathway or area.

20 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
differentially energized pathways as just described is a type of configuration that
significantly completes the energized functions of suppressing or minimizing E-

25 Fields and H-fields, stray capacitances, stray inductances, parasitics, and



to one another or to the grounding, schenes used now by | arge SCM and MCM
manuf acturers. In the invention, the feed path for portions of propagating
energy and the 10 return path for simlar portions of propagating energy
with in the invention are separated by m crons of distance and nornal ly by
only by a common conductive pathway and sone predeterm ned dielectric.
Such a configuration allows for suppr@3sion or mnimzation and mi nim zes

or cancel alibWingP 96t irRORaP| carickfal] NRfiS¥hi i L.t he magnetic
field and that s produced bféﬁil!&s" \?Zrﬁ{"ﬁhr'%&% %r%ﬁ?s'r%‘bp&%gat% ning a
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m ni mal ¢ f I ni_n ns mnimal susceptibility to

"nduct i vePR %Bu%aiﬁﬁé € aﬁé»‘&ﬁéihw%t @Wﬁsﬁ%ﬁ $3¢P {9rdhe fiperRpRia ByeribgwioeessThe new
I nvention fn n}rfs the functionality of an electrostatically 20 shielded,

t ransf or n8F @ T1AYRLABIERRISEr o W0 2ddiionakierpmane gathwayssangbwich the dfirsmede ( CM)
i sol atj on, These devices depend on a differential node transfer (DV

acr oss’ t hiyers AfuRrevieusligreseried y A BAIM tdreMEM, nfor yexsimslen dsilt withhgie
secondary windings in their attenpt to transfer energy. As a result, CM

vol tage tyeatien che take advantapedi tee varicus BrdasbndGesvd pamvid\al commiopher ent
in the 25 manufacturing of transforners is propagating energy source

capaci t antoeordsl anbttienee o tegiundigy sBREmMes ¢RBE 3ol B? 'I‘é’dg@%c nd MCcm
frequency of the circuit increases, so does capacitiveé coupling; Circuit

I sol at i onmanutetgreeepr om sed. If  enough parasitic capacitance exists, high
frequency RF energy (fast transients, ESD, lighting, etc.) may pass

(Irouah the IS e SRR P55 el S e o
the type aAGrPpRh fb?téirﬂﬁapﬁoﬁilaﬁstorfa;%ﬁc)géar{%rg’ eﬁer%?iﬁiltr? in the l’i)r(la\.renticm are
separated by microns of distance and normally by only by a common conductive
pathway and some predetermined dielectric. Such a configuration allows for
suppression or minimization and minimizes or cancels the portions of circuit
energy that exists in the magnetic field and that is produced by this very tiny
15 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

inductive coupling, anywhere internally of the inventions elements.

The new invention mimics the functionality of an electrostatically
20  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
secondary windings in their attempt to transfer energy. As a result, CM voltage

across the primary winding is rejected. One flaw that is inherent in the

25 manufacturing of transformers is propagating energy source capacitance



provi ded between the primary and secondary w ndings. This shield, connected
to a common conductive pathway reference source, is designed to prevent

agai nst capacitive coupling between the two sets of wi ndings. 10 The new

i nvention also resenbles in energy transfer or energy propagation the
wor ki ngs of a transforner and the new device effectively uses not just a
physi cal shield to suppress parasitics @apd such, it also uses positioning

of it's la ' i gns, of the layering, and the external
conbi nat i o%éﬁv(‘n} Bﬁr?o @ﬂ&@%&""cﬁ‘@&p?ﬂy?‘Xfﬂf{in%?-f/é%tth%éregﬂuenﬁmofothei circauihovel

and 15 unﬁ‘?Pect ed vvarf}/ If a systemis being upset by AC line transients,
this type of TIn%E: £8/HGS $aPagilye crupling: eiroult isalation ds nemt compramisedt o be
effective in this type of application; a shield nust be connected to an
external ¢ BAMHIK caracianeeweyists, Highe frequendye RFeandrgy 4ftist dankicpié des an
alternative to this axiom 20 A passive architecture, such as utilized by

t he i nvent &SR, lightinhetb)niay pass mmnﬂheﬁrmfsféﬁﬁérférﬁﬁcélﬁé'?ﬁh fthener gy
fields that can be found in an electrical system Wile the Pﬁ\é}teﬁttlhgn i's

not necesseirduitg druthe other aidedbf fHeniseRfion tgapethat ré&eg\lféh rrgﬁée ?ﬁa&?@éﬁé%&%bger ’

however, it is contenplated that different types added

or used t Dbpeidingrore the di o tind: Babicfishcor e lahe RmeP o5 ! 6t ¥yl baon! 9

upon one energy field over another. In the Invention, Fzont al

Becombl y oo Seena oAb ARt ed el Windiaf TRSSHRI. Eodhamtes |

assenbly or placenent of ver

sel ecti vel o) ] . CO i ng these VIAS and/or conductively filled
apert ur es,%aﬁl %%e%%@%&&g %&hB’ngr EPRg THEEGy ISt AgnigRedstcopeevents

occur as i -hey r oing.a feed-through-like filtering device. \Wen
prior art %%%'@ﬁp‘:@@%@"gﬁé’ugv%&éﬁf‘*{eﬂ"&ka twpsets of winglingser gi zed, their

10 The new invention also resembles in energy ftransfer or energy

propagation the workings of a transformer and the new device effectively uses
not just a physical shield to suppress parasitics and such, it also uses
positioning of it's layering, connections of the layering, and the external
combination with an external circuitry, to effectively function in a novel and

15 unexpected way.

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
shield must be connected to an external common conductive pathway.
However, the new invention provides an alternative to this axiom.

20 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
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

25  specific conditioning upon one energy field over another. In the invention, laying



manuf acturi ng tol erances of the devices are carried to the circuit and
revealed at circuit energization. These inbal ance variables are multiplied
with the addition of nultiple pathways and cause voltage inbal ances in the
circuit. 10 Use of the invention will allow placenment into a differentially
operated circuitry and will provide a virtually electrically bal anced and
essentially, equal capacitance, inducbve and resistance tol erances of one

I nvent i on Hetizbntdl hpéritngters B8R c -bet weepn each paired energy
pathway within t hep%levi ce, e@%céf&ﬁg, Bgng%e?%“geesogﬁaﬂ.@ec?aeﬁs@& SOTHRONE ner .

| nvent i on Ji@&R | | er an or pathway bal ances between a
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i nvention j jntained at levels that originated at the factory during
nmanuf act uﬁl%%' r]%ei%a“’ﬁ{)’eﬁ?‘i’@mg 8t &Rt \wopRling dheses VIAE ardfanconductivelguct i ve
material s, dielectrics or conductive materials, which are widely and
comonly Jpedian fﬁ%ﬁ@o‘w dbecpassaget of propagating ederigyybansmissidiat to S
manufactured at 5% tol erance, when manufactured as described in the

di scl o3ur &cqit as Kithey weie 0ainga feedathealiditdile fitririgoddvide! er ance  bet ween
single or multiple, paired energy pathways in the invention when placed

into an energi ¥¥aen psieart ifitérposeranaret plated hftoi 1 ¢RBiit ARdBAYEehhdlse  Of
relatively inexpensive materials, due to the nature of the afchifecture's

26 i ni nadamifactaring dolermivssethuaidviidsosd Sarfigd 16 Ife Akul Ynd QAR ance
bet ween energi zed paired pathways or differential energy pathways IS

are o | onger nesaed o eamest, irbBfanclRalabiet i HofluPSd BuBLHE n

are no |onger needed for many dellcate % ng
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bet ween two system conddctive’ patt Hhvent i on
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circuitry and will provide a virtually electrically batanced and essentially, equal
capacitance, inductive and resistance tolerances of one invention unit, that is
shared and located between each paired energy pathway within the device,
equally, and in a balanced electrical manner. Invention manufacturing
15 tolerances or pathway balances between a commonly shared central conductive
pathway found internally within the invention is maintained at leveis that
originated at the factory during manufacturing of the invention, even with the
use of common non-conductive materials, dielectrics or conductive materials,
which are widely and commonly specified among discrete units. Thus, an
20 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

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



entire circuit. The new i nvention can be placed between paired or a paired
plurality of energy pathways or differential conductive pathways in the
i nvention, 10 while the common conductive pat hways that al so make up the
i nvention can be connected to a third conductive pathway or pathways t hat
are common to all elenents of the common conductive pathways internal in
the invention and conmon to an externd® conductive area, if desired. The

i nvent i on mihirhals strutfur@ eslieh AV UARatRRCIIY reQ0Hd Iy TKe ;ﬁ\g&@%k Pands that

i ncl ude bypassing, energy, energy |line decoupling, energ Oorage such
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the shield 20 structuyre will act to prevent any external |y generated energy
par asi ti cONHRIfegged.fpf BE‘PMP&%E%*S&W@%@@d’qrcﬁneéghﬁﬁ%unimwwabpnﬁ@ ont o
the very sanme differential. conductive(ﬁat hways due to the physical

shi el d? ng28nattemet dapmaiitaipnacenergy candilinning thalances bebveer ftivec systeeat ed by
the energi zati on of the common conductive structure and its attachnent

wi t h comméandective patbways, ashwelias givingianiimientioal users S oppertbmsityidl dse

| ocat ed conductive area or pathway. 27 Attachnent to an external

conduct i ve single balaneeibelearert iidatsis hondderriviierih matehiarflakayup Wathi fd udes
I ndustry accepted materials and processes used to acconplish connections
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conductors, the invention allows ow | npe

a Far gglay whlgtné Icbmh okl QiveSSRti%hyd thdt s H’\\é‘?(leotpﬂ fi invention can be

connected to a third conductive pathway or pathways that are common to all
elements of the common conductive pathways intemnal in the invention and
common to an external conductive area, if desired.
The invention will simultaneous provide energy conditioning functions
15 that include bypassing, energy, energy line decoupling, energy storage such
that the differential electrodes are enveloped within the embodiment shield
structure and are free from aimost all internally generated capacitive or energy
parasitics trying to escape from the enveloped containment area surrounding
each of the conductive pathway electrodes. At the same time, the shield
20  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 effect created by the energization of the common conductive
structure and its attachment with common means know to the art to an internally

25  orexternally located conductive area or pathway.



conductive common shi el ds pat hways that can subsequently continue to nove
energy out onto an externally | ocated conductive area that can include, but
is 10 not limted to, a "floating', non-potential conductive area, circuit
or system ground, circuit systemreturn, chassis or PCB ground, or even an
earth ground. The various attachnment schenmes described herein wll
normally allow a "0" voltage ref er ence &40 devel op with respect to each pair

or plurality ofAtaihment dbf faer enitbmal CESBALOES Jres alrRILANS CARORidiRLS! des
of the shared central and 15 conmon conductive pat hway, and be equal yet

opposi t ¢ fattachdhtuhsthelioRoy CRASAIAEUARL FiiRRG' BRI MR L TURLUT €.

between the centrally positioned interposing,

pat hway u ' - tage to be i nt ai ned and
bal anced Z‘ﬁgﬁeév?ﬁ%t%h%r%q Itﬂl? SFEH@EE%W? g?%%@ﬁ%e%& %@%ECHPR'&&M%tWSst at es
anong trangi - S ated 20 wthin an active integrated circuit all
wi t hout corbﬁeﬁ’glﬂ'ﬁﬁ%ﬁcﬁdéﬁmq?\?@néﬁaw WBQ%%@MH'% Usk 3 differeMedevieeqi zed
system.as the,i nvent_li on i s passively operated, wthin its attached
circuip. ThEIteqiure, Jihrpugh dﬁh%{l nclipes syech a8 gaRcelationr emmipisaizationy fhe
capaci tance, inductive and resistance tol erances or balance that were 25
manuf act urBdfuafly eppRsing fendrgiors dhe inventipo mlloWse jowi innpexdanceasathwagab| v

al lowed 28 effects fromfree parasitics in both directions to disrupt a
circuit dégyelap twithinest Fasadaynagetliket hmitc avithr aeypadtt bo athe rEdivelopig
devices to date. As previously noted, propagated el ectronmagnetic

i nt er f er ercoaduetivebeotimon phietiischathivabs tthatet R blibsequeMtyRBMINLE thi Bbs
Until recently, enphasis in the art 5 has been placed upon on filtering

A A i S L i
ener gyot halot Urhited o, AC. “MRAING'/idn-HtBAtiSI- EdMfuctive area, circuit or system
ground, circuit system return, chassis or PCB ground, or even an earth ground.
The various attachment schemes described herein will normally allow a
“0” voltage reference to develop with respect to each pair or plurality of paired
differential conductors located on opposite sides of the shared central and
15 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
(Simultaneous Switching Operations) states among transistor gates located
20  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

capacitance, inductive and resistance tolerances or balance that were

25 manufactured into the unenergized invention. The prior art has normally allowed



propagation of energy along conductive pathways found in an electrical
system or test equipnent. This includes use of the invention to condition
energy in 10 systens that contain many different types of energy
propagation formats, in systens that contain nany kinds of circuitry
propagation characteristics, within t%@ same el ectrical system platform
Principals of a Faraday cage-like condaCtive shield like are used when the
common corfffests frempliea payasiticseinj koth etirectionsito disnipier cirduit ddEHie PBRkieay Of

15 these conductive pathways, together co-act with the larger, external
conduct i veatienoptadg the abhinary witteall priosart iaereet hatiafer ovi des a greater
conductive surface area in which to dissipate over voltages and surges and

i ni tiate Faradapsqrggiouslykmtedpusadated %'Iﬁrﬁﬂdha'ﬁﬁéﬁﬁti%ﬁe?érﬁfeg &t p&‘%&

functions of suppression or mnimzation of parasitics an

transi ent progieLbLERAR Qstie amerﬂagn&#d’ﬁé‘*i% LUl ré’éee@?@g%h%%ﬁ? #';{higﬁ em

pat hways as just described are electrically coup

[ i r r | h , i h can be relied upon as a
commonly (EeeEpBeed uph shr¥iRng AEYPO s aheral cwciycﬁere: " wh ot
[ J | | aced .l nto. .and.enerqgized. One or nore of a plurality o
conduct | veig HsuRLBY Pl e SERdy o ot Hovera dhecrvenian 's
haracteri gti from one another can be inserted and 29 nmintained between
go?nmn cor?%bgﬁfevé)fp%ﬁ hRPEEeY ftg?*eHFPﬁlf)@l ¢ 90d AGAPGwhybrid-Ayperough a
specific differenti rE)at hway can be conprised of a plurality of comonly
conduct i v@r?;‘??%mr‘gfjs‘? R plendcorductivainaghways fauadtinan glectivas eystem
conditioning with respect to a "mate" or paired plurality of oppositely 5
phased or %&SﬁbéﬁquMt Jhiss indludest usen ofalhe inventien totadndition eheady irof t he
manuf actured differential conductive pathways contained with in the
st r uctllir e systeas ttmtagorstain ofaryhdifférdritelypes iofl ey viaypagation dbeeatsi i
normal |y be separate
systems that contain many kinds of circuitry propagation characteristics, within

the same electrical system platform.
Principals of a Faraday cage-like conductive shield like are used when
the common conductive pathways are joined to one another and the grouping of
15  these conductive pathways, together co-act with the larger, external conductive
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
20 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

25 different electrical characteristics from one another can be inserted and



electrically in an even manner with equal nunber of pathways used

simul taneously but with half the total sumof the individual differential
conductive 10 pat hways approxi mately 180 degrees out of phase fromthe
oppositely positioned groupings. Mcrons of dielectric and conductive
material normally includes a predeterm ned type of dielectric along with a
I nterposi ng and shield functioning coggon conductive pathway, which in

al nost al | S| | . couple to an the differentially
oper at i ng Tangted HotbEeR Bom A2 GRGKE ThFAVE Ao ATiereaial CETPRE. ACC
In contra eapLlor art, the i nvention to praovides a neans of

| oweri ng ?}apﬁ:@?ﬁq ﬁg@%@%& REFIIC aﬁgﬁerﬂ@?ﬁb‘f‘@’n‘@aﬁ R reeemprisedofof nait ual |y
opposi ng ¢ ndbjct ige at hways that are maintained in what is essentially, a
paral | el aliyoq ﬁ?‘%‘,m‘?@% FopduGiney, stipetres, ithey i are cperbarmning ndifferentiatie s pect
to the 20@# rcuit energy source and the circuit's energy-utilizing |oad
when at t aPREACARPNILINNIRD 26t raspectia eutrate” et paest phaalityt biebppesitsigy
conduits and to a circuit reference node or conmon conductive pathway used

as a | &w phesedton shargedc strugtatdsidlyatbforpohilfoss tied torPRAgAt bNGlCHE IR, Al
the sane time, a entirely different group of mutually opposing conductive

pat hway e h@rerfastuceth differ@tiataiontiactived phthwiiat cdritainad SRk h 'th eﬁn‘%i |el
rel ati onship respectively to one 30 gnot her and yet be ph;s?cal y €.
%gé;& ive

per pendi cThartotal $ume dfithetdifiélentsl PathNals!willhiss iy nofhafy

i
pat hway el enments sinultaneously working in conjunction ttﬁgﬁé second set

b 5 ol Sy Conann SYena g R v, R nLRherC D BN b ne

an 5 alternative compn conductive return’path,  or _
ode. 1 n' ARG 6t RAFIRICETACHTL G REYHY oo Coaddehes nal |y
attachyt 0pathways approximately 180 degrees out of phase from the oppositely
positioned groupings. Microns of dielectric and conductive material normally
includes a predetermined type of dielectric along with a interposing and shield
~ functioning common conductive pathway, which in almost all cases and do not
physically couple to any of the differentially operating conductive pathways
15 within the invention, itself or its AQC.
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
parallel relationship, respectively within the interposer and with respect to the
20 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
different group of mutually opposing conductive pathway elements can be

25 maintained in what is essentially, a parailel relationship respectively to one



addi tional nunbers of paired external conductive pathways not of the
original differential conductive pathways to take advantage of the

|l owering of circuit 10 inpedance occurring within the invention. This |ow
i npedance path phenomenon can occur by using alternative or auxiliary
circuit return pathways, as well. In this case, at energization, the
various internal and sinmultaneous fund0ions occurring to create a | ow

[ d e ' i : i ve ngva jnt er nal
P Ehe e LSy B O R S o Sl b
mannar - andPhee s EondictfB ey LA SinBne 85 upding i BRivdstion on,

[ : ' t he vari ous conductive pathways, running from
g%féﬁalsL)&'@eﬁ%ﬁ%%gbﬁﬁfeﬁ@ﬁaﬁ%@ ng load and back as attached into an
energi zed circuit. Differential conductive energy pathways will be able 20
utilize a ci rctﬁr{e ‘Uger\pas [ptionsr ef dnpeerheydonate esternal” GrdD t arga, cammon
conducti ve pat hway node created along the internal common conductive

pat hway i RiteBmtiyeceormmon conduative geton pathdoc tsimplyeeagyinfirbaMeycsihioe! ds
that surround the differential conductive pathways al nost conpletely, and

coact as sysienn mirduit ozprhimen comduntive QrEthWwaY ST SbMETINH CBnEACHRC hbiibals
energy 25 propagation along the | ow i npedance pat hway, not of the

di f f er ent semepaipiplieatiory] innflight Ibanidegired N tRE M & RRiRSH) GHERRES 0 this
l‘ner an

created pathway at energization and passi've operations rat

det ri ment aditiophf eakhibgs td?%g\{@HYextéHa‘FV‘déohflﬂ@g/reBgéWy% %tﬁﬁﬁ{e%ﬁ@@%ﬁ are

bei ng conditioned in the ACC of the ne
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phenomenon can occur by using alternative or auxiliary circuit return pathways,
as well. In this case, at energization, the various internal and simultaneous
functions occurring to create a low impedance conductive pathway along the
common conductive pathways internal to the new inventive structure is used by
15 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,
running from energy source and the energy-utilizing load and back as attached
into an energized circuit. Differential conductive energy pathways will be able
20  utilize a circuit "0” Voltage reference image node or “0” Voltage common
conductive pathway node created along the internai common conductive
pathway in conjunction with the common conductive energy pathway shields
that surround the differential conductive pathways almost completely, and coact
as a joined together common conductive structure to facilitate energy

25 propagation along the low impedance pathway, not of the differential pathways



return pathway to becone, in essence, an extended version of itself,
internally and closely positioned in an essentially parallel arrangenent
only mcrons of 10 distance fromdifferentially operating conductive

pat hways that are them sel ves extensions of the external differential
conductive elenents with respect to their position |ocated. apart and on
either side of at |east one comon condlictive pathway that is taking on

mul ti pl e sidebéwiigl UARBNRAS ENIMY LRIIEOUS! Il 1'Inise BREALE b 4RayThES

phenonmena occurs internal i n ot her enbodi ments such as,

y
limted t b ok b CUL r P er cards, nor, nmodul es,
t est connt%(?te gg%gﬂcggﬁﬁ%&% (%J‘F“g’e In{%fog%srgméfftﬁ%qgé&wpgn%ljyﬁﬁg{r}gggélge yery
Mul ti - Chi p. |l es CM o r, ot her, integrated circuit packages
i 112+ no GPUE 8P dukions, BLeberih 488t S eing GobdhRoRd 16 tes AGIardne hew
Addi ti onal ,objects and advantages of the invention will becone apparent 20
to those é’!@?[doé&r-i n the art upon reference to the detail ed description
taken in conjunction with the provided figures. Turning nowto FIG 1A an
expl oded per spdé&eiatachied plwnlityeftintetnal comman condectiye eleatiotie patwa s
physical architecture is shown. Milti-functional energy conditioner 10 is

conpri sedthet mape wmlai Faradaycoagelikes aodduadtiveesinieichsimystuie zat pafi beass two
el ectrode pat hways 16A and 16B where each el ectrode pathway 16 is 32

sandwi chewhodd imderpdsen invemion Willnsllon thee eRRIMARYSMABN Sdnd Rk &a gpir of
el ectrical conductors 12A and 12B i s disposed through insulating apertures

18 or corgturmpattveiy i BEcotde Oln & ugald I t hways
14 and el ect rgge peﬁ hvvay% 1%Anan%%f%% emﬁtékﬁée/qdea;?tgl cal 8@&%5?%@&?% and
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extensions of the external differential conductive elements with respect to their
position located apart and on either side of at least one common conductive
pathway that is taking on multiple shielding functions simultaneously during
energization. This phenomena occurs internally in other embodiments such as,
15  but not limited to, printed circuit boards (PCB), daughter cards, memory
modules, test connectors, connectors, interposers for Single Chip Modules or
Multi-Chip Modules (SCM or MCM) or other integrated circuit packages utilizing
interposer interconnection at subseguent energization.
Additional objects and advantages of the invention will become apparent
20  to those skilled in the art upon reference to the detailed description taken in
conjunction with the provided figures.
Tuming now to FIG. 1A, 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

25  least two electrode pathways 16A and 16B where each electrode pathway 16 is



onductive material deposited onto a dielectric material or
f:2122¥2 C(not shown) simlar tg processes used to nenufacture conventional
mul ti 10 layered chip capacitors or multi-layered chip energy conditioning
el enments and the like. At least one pair of insulating apertures 18 are
di sposed through each conmon conductive pathway el ectrode 14 to allow
el ectrical conductors 12 to pass throu¥h while maintaining el ectrical

i sol ati on sandwiched bBTRSer RIS BEHIMG c&ﬁimﬁﬁmﬂr@{/ ‘fhﬂ%&‘%ép#%hﬁgqoqqﬁg tors

12. The plurality of common conductive 15 pa : term! onary
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cesses ,used | .he industry to manufacture prior art chip energy

E(r)(r)ldi t issoni‘?ﬁjng SPISTUMRY congetsd tpjgeupling aperures 2hef electrod@ pathway= 64

sol der attachment of common industry means and materials thqt can

subsequent3id pPBc LCemman eonductive matmaaysona lronttsisenof a sbAdOgtivERatésa be

used to secure multi-functional 25 energy conditioner 10 to anot her

non- condudiicheas metahinon differentembedineritaorinthe pretbrras e%ﬁbéﬁ]ﬂe‘?ﬁ,“t’h%yor
chassis of the electronic systemor device the nulti- functional ‘enefgy

condi ti onexanlbave coadagtives athtefalCREHosRed | ctlo VY Hitledi€ thiRFG RAUDNM e 16A
and 16B are simlar to conmon conductive pathways 14 1n t%at tﬁey are
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the like. At least one pair of insulating apertures 18 are disposed through each
common conductive pathway electrode 14 to allow electrical conductors 12 to
pass through while maintaining electrical isolation between common conductive
pathways 14 and electrical conductors 12. The plurality of common conductive
15  pathways 14 may optionally be equipped with fastening apertures 22 arranged
in a predetermined and matching position to enable each of the plurality of
common conductive pathways 14 to be coupled securely to one another through
standard fastening means such as screws and bolts or in alternative
embodiments (not shown) by means that aliow the device to be manufactured
20 and joined into a standard monolithic-like, multilayer embodiments similar to the
processes used in the industry to manufacture prior art chip energy conditioning
elements and the like. Fastening apertures 22 or even a solder attachment of
common industry means and materiais that can subsequently place conductive

termination bands (not shown) may also be used to secure multi-functional

25 energy conditioner 10 to another non-conductive or common conductive surface



enbodi nents simlar to the processes used in the industry to manufacture
prior art chip energy conditioning elenents and the |i ke and have

el ectrical 10 conductors 12A and 12B di sposed through respective apertures.
Unli ke joined, comon conductive pathways 14, el ectrode pathways 16A and
16B are selectively electrically connected to one of the two el ectrical
conductors 12. Wiile el ectrode pathwagg 16, as showmn in FIG 1A are

depi ct ed apch®d Lar C opdyctive 'pathways 14 this is not.
required but in £ hi%ﬁ%hgérﬂll*rlegur aigl%’%’ {i]gH}?agleﬁ’&@ﬁ'co%‘\flggmoorp%\’/'éﬁtthéIf@b'ltlr ode
pat hways ' Ing W th . the. physical coupling neans of fastening
aper t ur es*ggétgdﬂgé?ﬂéfﬂ){égméﬂﬁj@e&aBH%EQ'"Q( IB1GOANCAl Wihoul d be i deal Iy
inset withint [oX0) n _conductive pathways 14 and thus they posses a
smal | er conduc[krﬁegtr %é’#‘h‘ﬁﬂyscd%ﬁ“@omo@l'ﬁ'vélmll@atms)mnlm @hdbictes ri cal
conductorsé&é %Ego){i de a current path that flows in the direction indicated
|

by the ar PGHW it they are ermprset of a chadedtivetmaterial opitaclifsrent2 as
shown in FIG 1A Electrical conductor 12A represents an el ectrical

propagat i BRiMephean banencomtlictive rhaterial demstedtdtito &&er&m@ﬁa%ﬁihﬁté he

propagating energy return path. Wiile only one pair of electrica

conduct or $NQI5 st@ivrgnar 1 2Bnilar, sthannwodiad! IR theO THRPbAlbRIMEA | fof Yt | onal
energy 34 conditioner 10 being configured to provide filtering with a

| ural i tymaEnyfactusedf aml e bef AlintpoNn i ke. 21 s well as,
pluralitymdnyactused! andl efdiféd alintgongucdighdald @'{&%ﬁtiﬁ@-ﬂlﬁ%}ay&l{@amri ch are

el ectrode pathways 16A and 16B and conmon conductive pat
R T e L = p—
rheror % ), 8386 cEARLAASBfrkhe e 16F o Sl ncsmoce e
pat hway eb§Rinadrs 19a Mt ﬁﬁh%%%ggg thr ﬁgt;ltul Vr\ggpsective apertures. Unlike joined,
common conductive pathways 14, electrode pathways 16A and 16B are
selectively electrically connected to one of the two electrical conductors 12.
While electrode pathways 16, as shown in FIG. 1A, are depicted as smaller than
common conductive pathways 14 this is not required but in this configuration

15 has been done to prevent electrode pathways 16 from interfering with the
physical coupling means of fastening apertures 22 or other bonding methods
(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.

20 Electrical conductors 12 provide a current path that flows in the direction
indicated by the arrows positioned at either end of the electrical conductors 12.
as shown in FIG. 1A. 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

25 12A and 12B is shown, Applicant contemplates multi-functional energy



16A and 16B and the portions of electrical conductors 12A and 12B passi ng
bet ween the two outer common conductive pathways 14 in a manner which 10

i sol ates the pat hways and conductors from one another except for the
connection created by the conductors 12A and 12B and coupling aperture 20.
The el ectrical characteristics of multi-functional energy conditioner 10
are deternmned by the selection of mat3drial 28. If an X7R dielectric

mat eri al igondaftee™mo bein Eé‘r'iﬁﬁ | &b ' | ... enerqy.conditioner 10
will have primarily 15 caggaci t |L€%d gﬁaérg\é@gwgrﬁggwlt%%]@lﬁél' o8 Rayseﬁ so be
a metal oxdidQrivar dsHdk it 6 i3l Wl | provide capacitive and surge
protection ¢ gggcdt; eri &?@F‘S&zﬁe‘?ﬁ&ﬁgf‘eﬁéﬁ £S5} e%?‘%e??l&wsa% andi ered
pol ycryst ' used rein  ferrit terials provide an inherent
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| mproved common nod aoi se cancellation or 20 m nim zation that results
fromthe fIERLNY gg\!é’!' pesymult-eendustorgpultiifuneional eoergyetdratitionefhe si nt er ed
polycrystalline material provides conductive, dielectric, and magnetic
proper Pi es. Si ringther glemantywhiah imakes sp dedti-fumetibnahedetgi tonditithas: 10 Pat ent
Nunmber 5,500, 629, which is herein incorporated by reference. Still

ref erri ng is oatedal 20 whidhchashgse oala mehbér ohelbipical properiss S0 dufbuMas 25
pat hways 14, el ectrode pat hways 16A and 1613, electrical conductors 12A and

35 12B attbe wehtericdmm8nvidndubtive pathiesCelebRsds M4mBbeth Riciiobe Jathwaler ting
point is center common conductive pathway el ectrode 14. Center pathway 14

has the @A anli T8 et il peeBAY U aliEctidarh LRl uBRl palgapect i ve

insulating apertures 18 which maintain electrica comon
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connection created by the conductors 12A and 12B and coupling aperture 20.
The electrical characteristics of multi-functional energy conditioner 10 are
determined by the selection of material 28. If an X7R dielectric material is
chosen, for example, multi-functional, energy conditioner 10 will have primarily
15 capacitive characteristics. Material 28 may also be a metal oxide varistor
material that will provide capacitive and surge protection characteristics. Other
materials such as ferrites and sintered polycrystalline may be used wherein
fernte materials provide an inherent inductance along with surge protection
characteristics in addition to the improved common mode noise cancellation or
20 minimization that results from the mutual coupling cancellation or minimization
effect. The sintered polycrystalline material provides conductive, dielectric, and
magnetic properties. Sintered polycrystalline is described in detail in U.S.
Patent Number 5,500,629, which is herein incorporated by reference.

Still referring to FIG. 1A, the physical refationship of common conductive

25 pathways 14, electrode pathways 16A and 16B, electrical conductors 12A and



conductors 12A and 12B di sposed there through. Unlike center common
conductive pathway el ectrode 14, only one electrical conductor, 12A or 12B,
is 10 isolated fromeach el ectrode pat hway, 16A or 16B, by an insul ating
aperture 18. One of the pair of electrical conductors, 12A or 12B, is
electrically coupled to the associated el ectrode pathway 16A or 16B
respectively through coupling apertur8520_ Coupling aperture 20 interfaces
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mul ti-functional energy copditioner 10 to function properly, upper
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el ectrical conductor 12A than that to which |ower electrode pathway 16B is
el ect ri caPP§rtetasp(t8 whichamairtaipe¢lagtrichk isolatizel betwesinc tomma&B.conductive

Mul ti-functional energy conditioner 10 optionally conprises a plurality of
out er Zonpathwahelectrode Phahddoth BlectidsE sndutirs CRMBRd CEBIUTH \wjheat hways
14 provide a significantly |arger conductive commbn conductive pat hway
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el ectrically connected to an 25 outer edge conductive band 14A by
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One of the pair of electrical conductors, 12A or 12B, is electrically coupied to the

associated electrode pathway 16A or 16B respectively through coupling

aperture 20. Coupling aperture 20 interfaces with one of the pair of electrical

conductors 12 through a standard connection such as a solder weld, a resistive

15 fit or any other standard interconnect methedology to provide a solid and secure

physical and electrical connection of predetermined conductive pathways. For

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

20 being electrical conductor 12B. Multi-functional energy conditioner 10 optionally
comprises a plurality of cuter common conductive pathways 14.

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 electricaily connected to an

25  outer edge conductive band 14A by conductive termination material or attached



hel ps el ectrostatic suppression or mnimzation of any inductive or
parasitic strays that can radiate or be absorbed by differentially
conductive pathways 16A 10 and 16B and/or any plurality of differential

el ectrical conductors such as 12A and 12B for exanple. Principals of a
Faraday cage-|i ke conductive shield structure are used when the common
pat hways are joined to one another as @géscri bed above and the grouping of

conmon co i : : r.coact wth the Jarger 15 external
conduct i veraﬂgreghé‘sgrtggﬁlr ﬁ%@t'bgg@%ﬁr%%@m%”&f v F@'IQFF“ ke gratenals ondasi ons
and provi reater conductive surface area in which to dissipate over
vol t ages gﬁggrsg?%égaela‘f?d’diuﬁﬁ‘f‘? Sy qfar@%a?“@ﬁ@@-mpkéh%ﬁlm@@WQPQNBEBUY
structure el ectrostati c_r%l#nct_i ons of suppression or mnimzation of

par asi t i c SERAPte Rfhthe difigrentallyscondusiive spatbwaysy . 16/iand 96Baandfarl anyy true
when plurality of 20 conmon conductive pathways 14 are electrically coupled
to earth ehﬁaﬁu of plectrical easidustorsisuch s RAendel 28hforrexansgle. Confiesdtion
conductive pathway for a circuit in which the invention is placed into and
ener gi Zedtav @n.  extenmalt | coretiictiee | izeea Helser with aatleniitiindi Bed rBgiav&aen
common conductive pathways 14 and both el ectrode pathways 16A and 16B is

material 2Rchiohwpnetic bmissivhsOandDsBvRisaa I__g%’rgafélruétﬂ#édey afda Wﬁfﬁhicﬁ' havi ng

different electrical characteristics. 37 B shows an alternative

enbod menyiseipadlloer (oMl oaM saRRSOICGHELOhIE Hn dtemblicBRaL B4 LS,

addi ti onal nmeans of coupling elecCtrical conductors or circul
ti bt ' : . L 10, tiall th
ol U al 1y P Sraenbtat b eiaf Tt e, SE iy, Feusive ' parRlis ed
t th i.0g; tely Located out d duct | band
or “bands TR 43 rifefk of o8 RBRKERR th BTN SpoauctbRRathuRes S0A “and

whi Chlé n EHE "YWe ra%dpcpregnﬁ' %Ilur}gl aé}déiﬁére%?igpggc?r?cgl %o%gﬁct%?gesuch as 12A

and 12B for example.

Principals of a Faraday cage-like conductive shield structure are used
when the common pathways are joined to one another as described above and
the grouping of common conductive pathways together coact with the larger

15 external conductive area or surface to suppress radiated electromagnetic
emissions and provide 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. This is particularly true when plurality of

20 common conductive pathways 14 are electrically coupled to earth ground but
are relied upon to provide an inherent common conductive pathway for a circuit
in which the invention is placed into and energized with. As mentioned earlier,
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

25 plurality of materials having different electrical characteristics.



external conductive surface (not shown) that can possess a voltage
potential when the invention is placed into a portion of a larger circuit
and energi zed. This 10 voltage potential coacts with the external
conductive surface area or areas through conductive bands 14A and/or 14B
(not shown) and the internal common cgonductive el ectrodes 14 of the

enbodi nent, as well as any of the cond¥ctive el ements (shown or not shown)

that are needefll60 1@ ishowe ancaliiaatverenibwiiment |IVMURPRIGYohSI BRERADAL €.
15 In addition, each differential electrode pathway 16A and 16B has’its own

outer edggoRdiienEt | UB RANES Wclsald ag&ditida QﬁélanSOBof ﬁéﬁgﬂ@gxe%%%tr'}gg and

provide electrical connections between electro pat

their TeeprflcR 6PRALGH bEard 2AndRAND AR HHA B! ohBfty® BBRalibAS:

mai ntaining electrical 1solation en er por

mul ti-funggi I Ltioner 20 10, .each electro at hway IS

el ongat ed?g'n?‘%gg | @%ﬁ%@@%‘ﬁyt‘ﬁ&ﬁ"ﬂ@ c 'i‘%"ffgﬁ?&?”%?ﬁ gﬁ 38? eé%’%&?%@de

pat h 16A is . directed opposjte of .the direction electrode pathway 16B is
B ot ot et B ke sGaring e bepapmiehysated pbe dAgnd
beyond the distance in which the plurality of commbn conductive pathways
common cofReneyctive bandaiykands d4feaadiar t 148 Keobshawn) @t rth ¢opductive

i sol ated from outer edge conductive bands 40A and 40B by 38 additi onal

mat eri al Q@d@ﬂ@cﬁmt’l@'zdg whiginincturo ranedhes doined andidr cdredrtedi $o Hnal satieei r
associ at ed pat hways i s acconplished through physical contact between each
band and extersalsoorichicide cunfaoa (aohshowhy thatr caropoesdssva wiieger pentigat hway,
respectively. 5 FIG 2 shows a quasi-schematic circuit representation of an

ener gi zedwhearthe dmveition is pladiedtineh e poition oty Rirger ciriRMd Emdrged. This

mul ti-functional energy conditioner 10 is nmated into a largéer circuit and

ener gig edvokadie potentidl ety With the external conductive surface area or areas
through conductive bands 14A and/or 14B (not shown) and the internal common
conductive electrodes 14 of the embodiment, as well as any of the conductive
elements (shown or not shown) that are needed to utilize a connection that
allows energy to propagate. -

15 In addition, each differential electrode pathway 16A and 16B has its own
outer edge conductive bands or surface, 40A and 40B respectively. To provide
electrical connections between electrode pathway 16A and 16B and their
respective conductive band 40A and 40B while at the same time maintaining
electrical isolation between other portions of multi-functional energy conditioner

20 10, each electrode pathway 16 is elongated and positioned such that the
elongated portion of electrode pathway 16A is directed opposite of the direction
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

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



condi tioning elenment 30 is conprised of electrode pathways 16A and 16B
where el ectrode pathway 16A is coupled to one of the pair of electrical 10
conductors 12A with the other el ectrode pathway 16B being coupled to the
opposite electrical conductor 12B thereby providing the two parallel

pat hways necessary to forma energy conditioning elenent. Center conmon,
conductive pathway electrode 14 is an38ssential el enent anong al

enbodi nment at hans i tio nd when jained with the

sandw ch %"2‘1‘5‘%"53q?ﬁ%“%&??bm%%;i%ﬁo?ggﬁ%@ %%Eﬁvmmﬁg:aghe [oiggtﬁzﬂinndug?gie

[ .an | [

band 14 andol At maliyai s Sekertatsteg Poouh arysicabeonashibatanenct ve
a 34 (not ,shown) a line-to-line energy conditioning elenent 30 an

er go ser\(/eeécgs and ?J'fdﬂlt('jtﬁea?%'?éﬁ? darenonpeandugiive f o dtivaeeleotrodemon

conduct i vg{#at hway energy conditioning 20 elenment 32. The second parall el

pat hway r GRiway respe i ne-to-conmmon conductive pathway
energy-conditioning elenent 32 is supplied by the corresponding el ectrode

pat hway 16B. ByIGarzsobws a etasiesutientatiel Groult rpdesdritation? of tAle cABRYISYd
condi tioning pathway relationships will becone apparent. By 25 isolating

cent er corpuntiore @ficucircuit vilgrhtiey phlysiehr efbotifinéfoBT PRARFEH@IINP Ehep

pat hway 16A or 16B with material 28 having el ectrical properties, the
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10 conductors 12A with the other electrode pathway 16B being coupled to the
opposite electrical conductor 12B thereby providing the two parallel pathways
necessary to form a energy conditioning element. Center common conductive
pathway electrode 14 is an essential element among all embodiments or
connotations of the invention and when joined with the sandwiching outer two
15 common conductive pathways 14 together act as inherent common conductive
pathway 34 and 34b which depicts conductive band 14 and 14B (not shown) as
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
20 element 32.
The second parallel pathway required for each line-to-common
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 reiationships will become apparent. By

25  isolating center common conductive pathway electrode 14 from each electrode



| ater but for the tine being it may be nore intuitive to assunme that it is
equi valent to earth or circuit ground. The | arger external conductive area
34, 10 can be coupled with the center and the additional comobn conductive
pathways 14 to join with said central pathway 14 to form one or nore of
common conductive pathways 14 that are conductively joined and can be
coupled to circuit or earth ground by3&omon neans of the art such as a

sol derin [ r | r t.hro fastening apertures 22 or
Pust | amBanagSatoA R AR AR TSRS Panto AP yed uSeuiss Besidsblingnt *(not
shown) with externally. deposited conductive material |ike 14A and 14B

whi ch ar E1518% t"c?d'lﬁ}['tﬁéfmg cgﬁﬁ}'cérg T8V % 2afONuReR  Mavde o hMBAST 0RABEDY ve
area or pat hway (not shown an encl osure or grounded chassis of an

el ect ri cfiongiioniag ajpmest gl extending bebyesn emgrrcw cobddetorpian amd iaBks
equally well with inherent common conductive 20 pathway 34 coupled to earth
or cir cuianccolmeito-coniuen i venguativeapationay ddeaupilinge efergul toniiitioatrigonal
energy conditioner 10's physical architecture is that dependi ng upon

ener gy caleinents 3habuplednfededacta aktscsiatotiadiing af@MER ttbORrgan be
unnecessary in sonme specific applications. Referring again to FIG 1A an

addi t i onadxté il dopdattiveidiela-Fqunct i onal energy 25 conditioner 10 is
denonstrated by cl ockwi se and countercl ockwi se flux fields, 24 40 and 26

respectively. Fh&Wslder exiéal BoSdlitave Urea U G 'b§ @ésiﬂbédqmr%}eeﬁeﬁie S

Ampere's law, states that magnetic fields arise fromtwo sources _
“oavce | SFIGLI 6 18 GHEBobo d tl b4 Mol RBRRRL VL LT
(101,95 ekl chh 5 876 bERRGSLIGAbgl A MR SEHEINE 578
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14 to join with said. céntral pathway 14 to form, one or more of common
conductive pathways 14 that are conductively joined and can be coupled to
circuit or earth ground by common means of the art such as a soldering or
mounting screws inserted through fastening apertures 22 or just laminated as a
15 standard planar multilayered ceramic embodiment (not shown) with externally
deposited conductive material like 14A and 14B which are then together
coupled to the same external common conductive area or pathway (not shown)
an enclosure or grounded chassis of an electrical device. While multi-functional
energy conditioner 10 works equally well with inherent common conductive
20 pathway 34 coupled to earth or circuit common conductive pathway, one
advantage of multi-functional energy conditioner 10's physical architecture is
that depending upon energy condition that is needed, a physical grounding
connection can be unnecessary in some specific applications.

Referring again to FIG.1A an additional feature of muiti-functional energy

25  conditioner 10 is demonstrated by clockwise and counterclockwise flux fields, 24



conductive source pathway and the return energy pathway are so positioned,
mat hemati cal equations can be used to describe how E & H Fields can be 10
suppressed or mnimzed within the new interposer device. To mnimze RF
currents within any passive conponent or |ayered structure that is being
used in an energy transm ssion network, the concept of flux cancellation
or flux mnimzation needs to be used.4@®ecause magnetic |lines of flux

travel co erhel ise,wthin a.transm ssion line or. |ine conductor or 15
| ayer, iflzl’\?\'/gi g§| %&Bﬁnﬁ@"% r&lllam”ﬁ"ﬁa ng]aﬁﬁy?té?”-a?fﬂ'cgdjsa@m identified as
correspon?%ﬁg soyrce trace, the magnetic flux |lines observed in the return
path (codMPESES (M, slates dhah maanelicbelds anse §lom dwopsourcesi dbevfirst
field), will be in the opposing directions. Wien we conbine a cl ockw se
field wt§oHrceci§ flaseribed asvausent flewdn the farmcet 4 ansported eletitnicad ahiaege ef f ect
I s observed. 20 If unwanted nmagnetic lines of flux between a source and
return pa@ndathe seaomd|soiroe isidesaribed, by o dhe achianged v efsuled Fletds RF
current cannot exist except within the mnuscul e boundary of the

conducfi vérapelifigweiy isnsileled Ibbpeviduit Wwill usiiduehpi Brate dspsilidiRBuRer ei n,
this mnuscul e boundary of escaping RF energy is critical in high-speed

il rbihngs e g i e
Tl cepant e bhh, AR BOE ot FRE rirdlle Mg ipllgdld o ' ©
i crone. of *Rar VAL sfge Rttt bl FRREEIm Sacro sitway e ey Rogtonea. "
Cancel | at EANSPeEabAVSRnRCRAR belssd TH AGRarPavow daorlt | FGRIAHERR oens i1
o P SBErasE ok RpinizSa Sithin T hehw ierposer devics, oA dl ess of how
To minimize RF currents within any passive component or layered
structure that is being used in an energy transmission network, the concept of
flux cancellation or flux minimization needs to be used. Because magnetic lines
of fiux travel counterclockwise within a transmission line or line conductor or
15 layer, if we bring the RF return path parallel and adjacent to its corresponding
source trace, the magnetic flux lines observed in the return path
(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.
20 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
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

25 contained by the energized shield structure almost entirely enveloping the



conponent is, magnetic and electric fields will normally be present to sone
smal | insignificant anount, even at speeds above 2 G gahertz and beyond. 10
However, if we cancel or mnimze magnetic lines of flux effectively and
then conbine this cancellation or mnimzation technique with use of an

| mage plane and shielding structures then EM cannot exist. To explain
this concept further, the direction of 4lhe individual flux fields is

. . i ' i . righ
det er ni neddiffaxntiay cordu@resathiwagPThi 2 cgpggg ?n?heﬁﬁt?ﬁﬂﬂ@ts:ggﬁgélra& e I

15 hand rule. In doing so, an individu O o5 and
poi nt ed i rort AfniflizRdd & sfhpRY', : rugh el ectrical conductors 12A
or 12B as indicated by tshep%F réos\%/gklaaily%é}'grtgén%o%"q WQ"sUﬁ'&'ﬁit%beOﬁce
the thumd 4 it | lhrection as the current flow, the
direction F?on%lt\ﬁ | ((:jﬂ‘t’?ﬂ(e:ém(r éﬁgih%?%n iy fgrﬁpqcﬁéom &SNS harigon uwithin

i ndi cat es rh@g?{ggiurfzgtgn o{ rotatign 20 for the flux fields. Because

el ectri cal gt BREnceAtofRe Phpthere The dnvendieadsunpsession asrmirimizatien and
t hey can a%l S0 .re%resent,a nore than one current loop as found in many 1/0
and dafa I'PHNGURS AGGHEING RENUItansous tpepne apotheri durirmn dux| emdeligtion or

mul ti-functjonal energy conditioner 10 oppose one anot her, thereby

creating dniiBFation sseates ansufadpws sehvehtion thedrdasit.is Phesdiively WRAGRE OF 25
m ni m ze each other and cancel or mnimze i nductance attributed to the

devi ce. 4aiseLofvimage qlanes dor snabsaRapRalessi 6F RBESWERI 'de@iiﬁ‘é& by gg@igged
data lines as the increased switching speeds and fast pulSe ris ?I nmes of

modern - egompurent dseatagnetio bRt igldsaafi ﬁBirhEl‘B(SH@i ﬁéss%@ﬂltgrgaql@%ebe

managed by |ow inductance surge devices and networ

evi dent t lspall #eiiniflcdrtt SMBUNE AERESE %Rgégy%t&&e”ﬁ' §?ﬁ§c§¢gﬁ LR03 ey 97

condi tioner 10 as conpared to comnbini Iscrete ¢ I'm the
ol 2 LA 58 0 B A 1 DY 35 A0
combine this cancellation or minimization technique with use of an image plane
and shielding structures then EM! cannot exist.
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
15 hand rule. In doing so, an individual places their thumb parallel to and pointed
in the direction of current fiow through electrical conductors 12A or 12B as
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
20 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
as found in many I/O and data line configurations, the currents entering and
leaving multi-functiona! energy conditioner 10 oppose one another, thereby

creating a closely positioned opposed flux fields 24, 26 which cancel or

25  minimize each other and cancel or minimize inductance attributed to the device.



to either ends of electrical conductors 12 to provide a line to |line
capacitance to the circuit that is approximately half the value of the
capaci tance neasured for 10 each of the line to comon conductive pat hway
capaci tance al so developed internally within the enbodi nent. This provides
flexibility for the user as well as providing a potential savings in tine
and space in manufacturing a |larger e#2ctrical systemutilizing the

i nvention. A pqr onductive shje

structure 15 ?‘%3@%‘?’?}%&% gggé?@%@%%t'honsﬁgmﬁ% S ﬁ@@t‘%ﬁ?ed rﬁ’l gﬁG 3
and in Fl Ssi 0 ve freely between Figure 3
and Figure ﬁnﬁé f}%‘p #éé%‘%/ﬁeﬂ{:'ﬁﬁﬁ %Pgﬁﬂé qqﬂa{arg ?%J‘é? @'H@% 9f; mededimon
conduct i V%@Eﬁ%@ uct ureng? s i.n combi nation with various external
common co crﬁg 8 ta Meltage salkeswiish iaapnordp de, mariageddonpri ses
a portlon of .the 20 conpl et e Faraday cage-|i ke conductive shield structure
20 as shol@Vi LM*@C%SUFQPMEMI%r@dBnqurk%rltaalnmﬂd atsmbe evident tiyatdaber

el ectrode_ pathway 809 is sandw ched between the shared, central conmon

conduc? i vintpasiMeaspects/dsing mublifustiioral mer@cmlmﬂm§@ﬂ%b§¥éd/ﬁ:
pat hway 810 (not shown in Fig. 3), which is seated above pathway 809 in

depi ctioncﬁmmiagdjsd?euai¢dmpmtbrﬁ$)%d&ﬁdh8?g6?bﬂ%r@%ﬂ@ﬁ%ﬁm 4Ry cBYP 1S a

dielectric material or nedium 801. Comon conducti ve pat hways

804/ 804- | bffectivedidthas ofwlahufiet g BYCRRS. coinBcibhs oﬁl?%fe%‘ &hd ridBe each

other for the nost part by a general parallel inter tion of

pr edet er migiafinék GhACor lciihPedituchirs ool V%ﬁﬁé T ihS 55' ack %%gwduct i ve

deposited during the manufacturing proce
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internally within the embodiment. This provides flexibility for the user as well as
providing a potential savings in time and space in manufacturing a larger
electrical system utilizing the invention.
A portion of a Faraday cage-like common conductive shield structure
15 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
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 8008, which comprises a portion of the
20  compiete Faraday cage-like conductive shield structure 20 as shown in FIG. 4.
In Figure 3, differential conductive by-pass electrode pathway 809 is
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

25  below by-pass pathway 809 is a dielectric material or medium 801, Common



differential conductive pathways 809 are offset an additional distance 806
from the outer edge 817 of enbodi nent 800B such that the outer edge 803 of
10 differential conductive pathway 809 is overl apped by the edge 805 of the
common conductive pat hways. Accordingly, differential conductive pathway
809 conprises a conductive area that will always be |l ess than any of one
conductive area of any given said conm®h conductive pathways' conductive

area when copbigsthval paghvidys aomeh-mpaﬁuce?gyl,etaﬁrﬁéu a5 BaltVP BOBONUCL) Ve 15

pat hways wi Il generally  all possess near e same as na ity

controlla eyt | [ nQus in are l.ze to.on apother
as wel | ?Eﬁgener gﬁ“n%ﬁ%%@.%’ Ef‘ﬂﬂ@e @%{/‘%8 W&'@'M&k@ H’i"tfr'&’%'i'ﬁﬁ)ﬁp
conducti v : ill,posses. a total . t and bottom conducti ve area
sum al vvayg p’g@%@@"e@hﬁﬁ'&ﬁ& T‘BF%E?BBHE?IHW\@%WH §lacrA podepasitadmed of
any one 2Q differential copductive pathway and will always be al nost

conpl et el UBT’@/stﬁEdT‘F‘Q” RIrigqeecess thetwesh iraah ob saidsonductive pathway
conductive pathway of Faraday cage-|ike comon conductive shield

st ructur e@PRlsEtioRg. All of| the adnductive comemon hetnduictive patiakays BSOBBILABO- | M
840, 808, 804/804-1M 810, 830, and 850/850-1M are al so surrounded by

di el ect r i 840.2808:8@4/Ba4-181) B10h 880pand i 858850 Mairt 6ffsbt Ot Srie-gdteimmedf t he

i nt erposer 44 conponent. Conductive connection nmaterial or structures 802A

and 802B distancappi4 dbnt ther optrtddye 6f embodinsemNBODE NilR | FdRRIN MY ofSfHelCt Ur es
edges 805 of said common pat hways of a structure 20 on at |east two sides

38 b eoeplitonshiian coftiive patuags BDodas! GHead dhosadiBdil Mstahbl okl fon. Thi

enabl es the electrical 5 conditioning functions to operate proper in this

f ! .
(yPe el riand e ndltinch SODRELAE, B0 L, BUP MR
exanpi¢ Camitlal ondutive Sdthehy S0 99 'Aéve%bggd by the edge 805 of the

common conductive pathways. Accordingly, differential conductive pathway

£

809 comprises a conductive area that will always be less than any of one

conductive area of any given said common conductive pathways’ conductive

area when calculating its’ total conductive area. The common conductive

15 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 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

20 differential conductive pathway and will always be aimost completely physically

shielded by the conductive area of any common conductive pathway of Faraday
cage-like common conductive shield structure.

Looking at FIG. 4, it is seen lthat common pathways 860/860-IM, 840,

808, 804/804-IM, 810, 830, and 850/850-IM are also surrounded by dielectric

25 material 801 that provides support and outer casing of the interposer



[ rised of common conductive pathways 804/804-1M 808 and 810,
:ﬁd{3{533{|§?ngnd now together, with comon conductive material connecplfgs
10 802A and 802B that will forma single, conmon conductive, center shie
structure 900A of |arger structure 20 that would al one, operate
sufficiently as one conmon conductive cage-|ike shield structure of 900A,
if built as such, individually and coddected in a simlar manner into a

[ [ ' | t¢ et 4 i f Lal, cqonduct,j a s (not
Shown), " as TR | CRRdace (Aetth rigelR! éfam%mségﬁtﬁa‘ﬁc{ gﬁ%ﬁ?ﬂ?‘éﬂ
i ' - erm ne ,
For by- pacaiediftla forfhidicla St Bon e dathivay susiusas ddass, SH(oTshown,
[ ' ' ' ' d h in. All that is
necded T orog SSBRERFrREvaEBt 2 Shucii 201amaf leastiwmiaidsias Eatapiedon
PrgteerGi al i ectigns 802A and 802B maintain 20 physi cal and el ectri cal
cont act vmc'ﬂﬁ:’ns‘gﬁﬁgpﬂﬁ' isi dppicted JorrBBA/894tIMvin E1G.d3 e This| ecbiesitise 8Rftridal each,

respective, comon conductive pathways and as |ong as each and every

di f f er ént iGANdBigniguncliona i wpenate migperty Irethis typaoofOMBBAIMERNIN Hrbie
pat hways and said differential conductive pathways are set-back in a

gener al | y dayemiof Sb6ichoei 20 intbnevesosinanér, et FREdhyY E&gé—‘ﬁﬁér&%nt‘?l‘si’:ctive

differential 25 el ectrodes, each enbodi mrent may operate the un
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respect to conductive material areas as just discusse N Compri i ng
conduct | ve %ﬂ%@?‘%’?"‘%@?‘fﬂméé%@ﬁ@*ﬁ%ﬂ%@ﬁ@ﬁ@gwﬁf @ZELZE%;@?K“;{ |
compr i Soc - ConiE PO e LR ST it o el Goppcsions o
g: fgbp?ca'dmc %ﬂae%zﬁO{F;%&‘C\w"%r%a%h‘s’.“i%%, tt?orr?%%naggéguecrtivle,n center shield
structure 900A of larger structure 20 that would alone, operate sufficiently as
one common conductive cage-like shield structure of 900A, if built as such,
individually and connected in a similar manner into a circuit,
To condition additional differential conductive pathways (not shown), as
15 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
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
20 physical and electrical contact with some portion of common pathways edge
electrodes 805 of each, respective, common conductive pathways and as long
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

25 electrodes, each embodiment may operate the units minimization and



system as can be done using prior art nmethodol ogi es. Before enbodi nent 20
of FIG 4 is placed into circuitry and energi zed, 10 structures 802A and
802B shoul d electrically connect conductive pathways to one another in a
typical circuit systemand provide externally |ocated conductive pathways
or areas (not shown) or sane external conductive paths (not shown) a good
el ectrical connection w thout any condystive interruption or gap between

each resp ' > iye.structures 802A and 802B. 15 In FIG 3, single
cage- | i keesglﬁ) ﬁ%SE%%QM%'Q P ”ﬁeﬁd'f’@”'&%rg‘@!ml‘ rgePec to genduetiveonaterial ept
that differential %I ctrod&( 818 (not shown) contained wthin, and

exi t / ent r NERS B8NS Us$9% and 812B (not shown) as well as conductive
pat hway extension structures 812A and 812B (not shown), are positioned in
a general |y opftvining|tacEKend, maited; differeintial eactgy prepagatidie’shisldd® it s
paired mate in multi-paired applications, and will operate in an

el ect ri calcPftaimen coroptising copdudtivelpathwapnsiniifar t6 609 4pidi 968 [fItAABWN) in
differential electrode of conductive structure 809B (not shown) w'th

exi t/ eht r kiBe 3switlt ittize8scHductivg coAficitibh iatdri 3 diictited ﬂﬂl@%ﬁb:{%’oéﬁ)p%i ng
way “di

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

el ect r ode tiedt eopticds ‘éec&’iddéﬁyé”rﬁatﬁﬁgﬁgﬁﬁ?r‘#gg&n%ﬁ | ﬁBtdééaCﬁ}ﬂ?@é?%ﬁ 812A.

Differential structures contained wt WO Conmo ctive,

osi 11 oned Su e et FRRENEP HathDES 16 0 Mot s Piepgredh 1y,
Central coruan 2ecan B bt pa B BRe A ERoehRasE. | M 1 hat makes 5 up part
o ot S et Bcehbgeabiial th 850 BIOGAY B00B, e Laken et ve
Far ad% C%ﬂﬁétluirgse BBMrrrld %%B%ugﬁdu\llg e?et]étgcl:glysé(;nun(gcltj rc(ta)ngl(zt(:)t/ia\\net gg;[h\n?:;sstoas :
one another in a typical circuit system and provide externally located conductive
pathways or areas {not shown) or same external conductive paths (not shown) a
good electrical connection without any conductive interruption or gap between
each respective conductive structures 802A and 802B.

15 In FIG. 3, single cage-like structure 800B mirrors single cage-like
structure 800C except fhat differential electrode 818 (not shown) contained
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 retative to one another or

20 its paired mate in multi-paired applications, and will operate in an electrically
balanced manner with one another conductive pathway differential electrode of
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

25  with exit/entrance section 812A. Differential structures contained within these



doubl e or paired shiel ded comon conductive pathway contai ner. Each
cont ai ner 800C and 800B can hold an equal nunber of sane sized, 10
differential electrodes that are not necessarily physically opposing one
another wthin larger structure 900A, yet are oriented in a generally
physically and electrically parallel manner, respectively. Larger,
conductive Faraday cage-like common cggductive shield structure 900A with

co-acting 0] Ladi vidu shield-1ike structures, when energized,
and att acwg%gggﬂ?ﬁﬁ%@éﬁgug%veef@g?%? s&"b’ﬁlﬂf S O RETERER eopiginera BO9GRNE ormon
conductiv terial connections 802A and 802B bﬁ/ any possi bl e neans of
commonl y g@@ép?é‘ﬁl 0 3 RRANNRda Angc Iplestic My sale) uratienshis, bt selogtr

conductive epoxies and adhesives and the |ike (but not shown), becone one
el ect ri calMRRrantlye firusturesi 8HC and §IARIcoamtisitg stuctarg &0OA areosharveg conmon
conductive el ectrodes 20 are shown in FIG 4, with common conducti ve

el ect r odeth@19amad ce0Baltammen armuctve shdretopathinay éod/8080 84 -rhikes
connected by comon conductive material connections 802A and 802B to an

ext erfal opnpanh cfoedokitsriglierpaaduviie QftrrtGes 2 BR0ECERIOBOOBE vl Baeh t hat
make up one conmon conductive cage-like shield structure 900A. Conmmon

conduct i vipdaadifally. KeodbiherS tegaet th BB drSada %iﬁ@ggnﬁ?ﬁggic&@aﬁ?ﬁ\}e

i nvention, nanely the energy conditioning Inter

L e el EafEE ey R R BB SR AR
RERE - LR o R L e
Cage K oo Rb e oS ol Rl e A S SER 2 o
el eCt{OOdeaiffBB(r)gnt%rll%lggt?ddeast th%? gres %gF necessarily physically opposing one another
within larger structure 900A, vyet are oriented in a generally physically and
electrically parallel manner, respectively. Larger, conductive Faraday cage-like
common conductive shield structure 900A with co-acﬁng 800C and 800B
individual shield-like structures, when energized, and attached to the same
15 external common conductive path area by common conductive material
connections 802A and 802B by any possible means of commonly acceptable
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
20 are shown in FIG 4, with common conductive electrode 810 and 808 with a
centralized common shield 804/804-IM connected by common conductive
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 shield structure 900A. Common conductive cage-like



time, but with opposite results with respective to charge switching. 10 The
follow ng sections that reference to comon conductive pathway 804/804-1M
al so apply to common conductive pat hways 808 and 8 10. Comon conductive
pat hway 804/804-1Mis offset a distance 814 fromthe edge of the

i nvention. One or nore portions 811A and 811B of the commobn conductive

pat hway el ectrode 804/ 804-1M extends t4fough nmaterial 801 and is attached

to 15 co YA n r._conductive teriagl structures 802A and
802B. Alt oﬁgﬁgno% QJ%Hg\Aﬁ"? %%&?Bﬁ 030 " Bﬁ?&eggé'ﬁg\’%]%@& el the, SneEa s
common  condyctive .pat hways 804/ 804- | 808 and 810 to each other and to
al'l other °°E§%BW%‘E??&B‘&?‘%I’M%S‘(W§%%BVGB60-|M 840, 830, and

860/ 860-1M if _used. This offset distance and area 806 of FIG 3, enables
the common 20 TOSHRRMGE gemmameendustivg sbaradwatbway 80480 vdth tespekect r ode
pat hway 809 to provide a shield against portions of energy flux fields

(not showtg itarinterponiten betveaan ther diffetentiat elechbdds BO9earice 848 ipYDSRoWhE edge
803 of the electrode pathway 809 but were it not for the electrostatic

shi el db ng nettis dhe afutemn tvem exdgitiond! séﬂ(ﬂ\ﬁidmng t&entA0elcewdHe Bathf@ystagw i n
reduction or mnimzation of near field 25 coupling between othér internal

el ect r ode apatamEpshes beMsiasedldh (AR eRiIoum)F Rhd4P caég-(l)igétc%haagﬁ&g t&iﬁi%roe”t | al

el ectrode pathways el ements. The horizont'al offset can be stated as

appr oxi makgl¥tfe tg@og\g"l'gtn ' | dﬁ&?tﬁ@&éﬁt%&o‘#ﬁrﬁbﬁr@?ﬁgﬁ ?@ME@ A&ipﬁﬂe The

el ect rode pat hway 8 e common conductive / )
o1 ey B P TS B ST R8P e
sl EE At e PR e N
o9 g5 el ectr grLatiwing Sediont HAICIEnto% SHamtn 2ondiihe pathay °"
804/804-1M, also apply to common conductive pathways 808 and 810. Common
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
15 common conductive band or conductive material structures 802A and 802B.
Although not shown, common 802A and 802B electrically connects common
conductive pathways 804/804-IM, 808 and 810 to each other and to all other
bommon conductive pathways (860/860-1M, 840, 830, and 860/860-IM) if used.
This offset distance and area 806 of FIG 3, enables the common
20 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
have normally attempted to extend beyond the edge 803 of the electrode
pathway 808 but were it not for the electrostatic shielding effect of an energized

faraday-like cage systems resulting in reduction or minimization of near field

25  coupling between other internal electrode pathways such as 818 (not shown) or



structure 20 is not conprom sed. 10 In order to connect electrode 809 to
ener gy pat hways positioned external to 809, yet on either side of the
80013, respectively (not shown), the electrode 809 may have one, or a
plurality of, portions 812 which extend beyond the edge 805 of the conmon
conductive pat hways 804/804-1M and 808 to a connection area 812A and 812B
which are in turn conductively connecté8 to conductive 15 pathway material,

BoDOTy! oo ReshbPdRrcRAR SRR St € B ST BoRYan R 3eg( 56 1 0%

809 to be electrically connec to the  energy pat hwa on

ei ther si {5@# trele t,.813 is a dynani.c

repr esent gtgpohéo$ t ed%sg%tp@r%@%#s otl)?][? gﬁgt‘}lrg'ef'hﬁhgeyaa%@ﬂrsa'ﬁtﬁ&meﬁ%@gy
condi ti oni .0 hat take pl within the interposer invention (not
shown) 20 HAEHE b BReldd; bANREYLBEE ¥ the ferhemons cpeduch ey
position %b Hbe ““ﬁ di nept in an enero%ifzed circuit. Referring nowto FIG
4, the cofP8fR0%M nbherplissat sdistanag (805 waex it optimizedmior e rparticilae
shield structure ( for use with the applicants discreet, non- interposer
ener gy? coR@Pticaian: but iad distanpes vhevenap 808 amongkach respedtivagiath@ay ¢onmon

conductive shield structure 20 conprises nmultiple, stacked, common 49

conduct i videgdlye appraxireately thes samet @semafiRéturdOBleradc8d ¥Rl afodeMigbed and
which in turn are conprised of multiple, stacked, conmon conductive

cage- | i kesizetdiffetances ave unimparitareris d&iSrce 309 hrea 866 Betrideh 38MH 4

referred to generally as 800X), in a generally parallel relatioriship. Each

conduct 1 ve pat ey et odes. Bob. S0, (§harGoTT N SUNCRES' S8R SR

nunber of strﬁ&@?@?@isﬁgﬂﬁ&%pﬁﬂﬂguet i ve cage-like structures 800X is not
limted to the nunber shown herein, and can be any even integer. Thus, the

nunbejg g of In order to connect electrode 809 to energy pathways positioned external

to 809, yet on either side of the 800B, respectively (not shown), the electrode

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

805 of the common conductive pathways 804/804-1M and 808 to a connection

area 812A and 812B which are in turn conductively connected to conductive

15 pathway material, deposit or electrode 809A and 809B, which enables the by-

pass electrode 809 to be electrically connected to the energy pathways (not

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)

20 and is relative with respect to the final size, shape and position of the
embodiment in an energized circuit.

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,

25 common conductive shield structure 20 comprises multiple, stacked, common



stacked, common conductive cage-li ke shield structures 900X is al so not
limted 10 to the nunber shown herein and could be of an even or odd
i nteger. Although not shown, in other applications, each paired common
conductive cage-like structure 800X sandwi ches at | east one conductive
pat hway el ectrode as previously described in relation to FIG 3. The
common conductive cage-like structured49800X are shown separately to
enphasi ze doneluttvd chfedikarshidai trduia t%ﬂﬁ t YabdiRbLhnfai red
conducti ve pat hways gan be inserted Wlst in' t oeBargggpec 93‘% g%%@f)eﬁoang
conduct i VeyiGaR n kilifeCart EdHbb - e conman conducti.ve
RO NtpIL St chRirof ANV Ergelive

cage-li ke structures 800X have a universa

t oget her e . CQ ti cage- | | shield structures
000%, wni GHUEHERYCpt XctfAineAH0e: B0H5, RGRG Fih SOtRc{ract veRyredotand can
be used i | nat i .t h paired conductive pathways in discrete, or
non-di scr &eg'%g%hf iagc’ugzilpyénénsﬂcﬂe'a%r,aﬂ)ﬁuf’amﬁi I'Elaticaghipe, EasBd&ommpn hi n
silicope or as.part of a PCB, discreet conponent networks, and the |ike,
The coﬁm)ﬁ'oegH IX& FIelkg: Hueiure 8Q0X% samprise at ieest t80HBIMoh Mor@iigtive 840,
are all conductively interconnected as shown at 802A and 80213(s) which 25
provi de c&IHBYRY Fieplrdrs; s§30.0840, SQMEB04aIM,c 808 lri 840ar She( mumisdroon) .

Each 50 conmon conductive pathway el ectrode 830, 810, 804/804-1M 808,

840, is fGiadked. esemmen exinductive toagedike8Stiudtoread §00R0% AGH fifmitedalo @posi t e
si de bands also conprised of dielectric material 801. As has described in
FIG 3, tinembes| shiwwn hereingrandl ciiVbe aaj-aenditgédere! Whus, 8@ HdhEsr bhe

i ndi vi dual conmon conductive pat hway el ectrodes 830, 810, 804/804-1M 808,

840, fromstdukedo odmmdn/eorﬁdewabagémRé O _sﬁﬂ%rééglggﬁx is SRNBA L

therein. In addition, as described in relation to a mninum of two

condugdi veo ¢ fruhibe? shoWChereRs and LouRBETF arS&RH Gpgdgqgggew.hﬁﬁot%%ke

not shown, in other applications, each paired common conductive cage-like

structure 800X sandwiches at least one conductive pathway electrode as
previously described in relation to FIG. 3. The common conductive cage-like
structures 800X are shown separately to emphasize the fact they are paired
15  together and that any type of paired conductive pathways can be inserted within
the respective common conductive cage-like structures 800X. As such, the
common conductive cage-like structures 800X have a universal application
when paired together to create larger common conductive cage-like shield
structures 900X, which are delifneated as 900B, S00A and 900C, respectively
20 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 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

25  provide connection point(s) to an external conductive area (not shown). Each




up larger cage-like shield structure 900A, are required to make up a nul ti
10 functional line-conditioning structure for use in all of the |ayered
enbodi ments of the present invention. Accordingly, there are a m ni mum of
two required common conductive cage-like structures 800X, as represented
in FIG 4 per each 900A, 90013, and 900C, respectively. No matter the
anmount of shield |ayers used or the pﬁ%kesses that derive the final form

are arri venamont hendwectivel pathesiyc efeoifige §30d84hI 684 WAy B@?n%@ctigri ng
.)'S

result of any sequence (excluding dielectric materials, etc oul

appear as farmedtuliietetirc mAteHar 801 16 3ugbatPald b oh b e STMBR

conductive pathway, then a conductive way

conmon co@w%#@ri@é&@ﬁ@k#eﬁﬁ&ﬂ%ﬁ@%gctive pat hway (not shown) and a

third conmon conductive pat hway. second common conductive pathway in

the preceding r 3 ent.ral | osi tioned el ement of the
result. For adﬁﬁ%%gfeg%?‘n%&g@’ ﬁ%&ﬂ\ﬁgﬁfﬁc mal $01agapniconductivalyl t s of
a manukac ' eguence . |ld yield as follows for exanple, a third
conduc?i vteslééé%gyﬁ%n ﬁ‘@ﬁ@%\ﬁn?? canedetiven pathiwan eledratiest B36, [Bithvay, a
fourth co lve.p (not shown); than a fifth 25 common conducti ve
pat hway. %@#ﬁ“ﬁdggbgﬁ%l% q&m@gumdl@ﬁve spathway eelectrothes Ftiot shownds i s
shown in FIG, 4 as 1ipat hways 850/ 850-1 M and 860/ 860-IMthere is no

di f f er enc&@NAWIGhed; thegein) dpaddition jas dascsbed imnelatibase FIG 30k Mg hi ng
common conductive pat hways 850/ 850-1 M and 860/ 860-1 M are added. Again as a

result ofof wesonduetivencage-iie structgresefprexampis 800B!US800E Xwhidhiriske
dielectric material, 5 etc.) 860/860-1 M common conductive pathway Is

pl aced, t kgnlasgén cagedikenshieldc singkitaid EGOAQtdﬁé\a’équﬁQGrloanﬁQBd%?té ulpat hway
(not shown), then a second conmon conductive pathway, second conductive

pat hwag ( hanctiohatiine-aofdidoningistéicRAETBNUSORAIFST the B DMBodifidts of
conductive pathway (not shown), than

the present invention. Accordingly, there are a minimum of two required

common conductive cage-tike structures 800X, as represented in FIG. 4 per

each 900A, 900B, and 900C, respectively. No matter the amount of shield

layers used or the processes that derive the final form are arrived at, the very

15 basic common conductive pathway manufacturing result of any sequence

(excluding dielectric materials, etc.) should appear as an 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

20 second common conductive pathway in the preceding results becomes the

centrally positicned element of the result. For additional 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

25  common conductive pathway. If an image shield configuration is desired to be



a fourth common conductive pathway, a fourth conductive pathway (not

shown); 10 than a fifth common conductive pathway, finally a 850/ 850-1M
common conductive pathway will be the resulting structure for this exanple
in FIG 4. In summary, nost chip, non-hole thru enbodi nents of the
applicants discreet, non-interposer energy conditioners will have a

m ni mum of two el ectrodes 809 and 80991 (not shown) sandw ched between

Lhr ee comuad aerigshoWsein Ficelacad pasiaay 8 Bhofdhl. v BRtHealo MGhERG M and

810 (not shown), respectively, and a“mninmmof tw € and

s O dFfiEde GRS Bhst By ILELR UnerShaHH [sF 6P 8P SafiicPin ol

shown). Three common c Ive el ectr B04-1 M
and 810 ( j and ed exter structures 802A
and 8028 SohIGARA el AT MU Rt 860885 iChrs. Rddest iAo s adredt as one
to forma iEﬁI & Iarger Far ada ca%e-l i ke shield structure 900A. Thus
when a si HSP oSty PHP&@HV‘Q@@ cR@sdRllawe (exeivding dielestricamatenalt ached
to a Ig}rger eééﬁ |..conductive area (not shown), the conbination helps
per f ortn sPHl @gﬁsﬂw,comfea@iczvaduq=twepaf@mw isoplaced.aién aifirsecomegnon
functions upon the energy propagating along the conductors 809 and 25 809
(not showRpNduciivenpathwaywithen ra corductiye- pathwayhinet dhstun)c there a986dond n an

52 oppositely phased or charged manner. Connection of the joined commobn

conduct i veommpre coatiogliveg patimay| seeond mondustivecpathRaiyyRotssHien)( 888 hown)
and 810 (not shown), respectively wit h a common centrally | ocated conmon

conduct i vehightdmmorBEaidiRbive Patividy amwﬁdmivéfpﬁtmaggﬁéﬂhm@ggﬁ nal 5

conductive el enent 6803, as shown in FIG 5B and w | I nterp I n such

a multi phdooak %bhﬁhoﬁ%ﬂﬂ@ﬁct%%atﬁ@iaﬁ &%Umﬂg&fvl\{iftéﬂ%r b&ﬂ\ﬁ%f@{%@%‘b! have

m crons of di stance separation or oop area spec

fﬁgpnl; leﬁgislﬁs([?’n 2 yﬁ@;ﬁgnmofnf Lohbbttile Patba?ItRalyal 8568530 So&thon
conductive pathway will be the resulting structure for this example in FIG. 4.In
summary, most chip, non-hole thru embodiments of the applicants discreet,
non-interposer energy conditioners will have a minimum of two electrodes 809

and 809 (not shown) sandwiched between three common conductive

15 electrodes 808 (not shown) and 804/804-IM and 810 (not shown), respectively,
and a minimum of two electrodes 809 and 809’ (not shown) connect to external
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

20  conductively considered as one to form a single, larger Faraday cage-like shield
structure 900A. Thus when a single, larger Faraday cage-like shield structure
800A 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

25 809 (not shown), sandwiched within the cage-like shield structure 9C0A, in an



separated fromthe extension of external conductive elenent |ike 6803,
shown 10 in FIG 5B by a distance containing a dielectric nmedium This
enabl es the extension of external conductive elenent |ike 6803, shown in
FIG 5B to performelectrostatic shielding functions, anong others, that
the energized conbination as just described will enhance and produce
efficient, sinultaneous conditioning @%on the energy propagating on or

al ong sai dpﬂ:ssimvtblwamemforaelsarpbﬂyrr&fﬁaér sc@hhéémmdfa{hec:jaﬂeet ebmnily and
na

809" (not shown) The inter and external parallel angerrent groupi ngs

of 2 ConbionRtuciResR oA AR Lothinbn i ARGy O BOB YR ERBHT ="

parasitics and el ectromagnetic em ssions that c n Iromd t 500
rt S dyct [ ntla conduct ors
anagbe! ' pRBCOR] (R8N eholh.EbsghAly %&ﬁr C@E@ﬁ“ﬁsﬁ Ay Bl poR e
I | ye h to active asse , I C
?‘s"QSpF‘aF%Qﬂ&%‘v% gRthAT SRt el Bhoorhe e i Sianeehrpteneiabnd 6,
a furt ine universal, multi-functional common
Conduct | vEORRHNE Semeot BBES FS Bhewi i Bl SBacwilrha iemossH rsuch
by- pass confiquration 6800 hereinafter referred to as 53 "by-pass shield
st ruct ur emul 'ﬁaepﬂé@”%l"@'m%'tﬂ'\%t%ﬁl@ eI afogenductive eddroents avill have
configuration of "feed-thru shield structure” 6800 in terns of relative

st acki ng Migensidddistanee sepaiatior s ddoprmea’ okitte ezdpect trethe vomptimeetary,
relatively no difference between these two possible configurations when

i nspect i nphased miifférential elpotrbdbs sthat leeel $amivieaPNheBENVes ¥6d Sfutehid
structures 1000A and 1000B or of common conductive pat hways 6 08 6810,

6811, 6812epardtert fonnthes extEPBionSEToEAEEP REHELAKR @lamam.kﬁ wiPul d
nake up each enbodi nent. Wiile appearing physically sim |n arrangenent
" feedig hrin Bit.GBIb§ o distancs cofifing a dielectric medium.
 This enables the extension of extemal conductive element like 6803,
shown in FIG. 5B to perform electrostatic shielding functions, among others, that
the energized combination as just described will enhance and produce efficient,
simultaneous conditioning upon the energy propagating on or along said
15 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
20 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.
5A.
Referring now to FIGS. 5A and 5B, a further embodiment of the layered,

universal, multi-functional common conductive shield structure of the present

25 invention is shown in a by-pass configuration 6800 hereinafter referred to as



and " by-pass shield structure" 6800, each would still yield the sane
possi bl e 10 functional contribution to the energy conditioning of a
circuit. However, the way to which the non-comobn pat hways 6809 and 6807
are constructed and subsequently positioned with respect to circuit

pat hway attachments would also determine the final type of energy
conditioning results that could be expé%%ed in the circuit. \Watever

conf i gur at fhyspasshehielt sbusturdti Bydiasg Shalat itARSurePSYS0 eBliIPAR.1BKE! GFLr i cal |
wor k about the sane way with respect to propagated energy (not shown) in

the AGC of cahfigusatiors B elféeditirl CdHiE18 S8R%reRBBBH" hNErRBSSH ljeiléi?)lel)%taégl{'Fl G

5A, the by-pass shield structure 6800 1s shown 1 n"cross sec gndi ng
tacking 1o Chae EERIFR ¢ ket PherCRPUR e flAt 0 5 eredogs,

FI G 55, 1 ool ERSB e BERIE NarPioukliBes nd itsaptino e aosiieninarr
P b, o arReka tcofRih, Eo6iaNe 2Biekt et sencioagmsnds d00RBCaniafal

common conductive shared pathway 6804 that is connected 25 with elenents

6808, 681CFOBEPY cerAuctivgpathways A998 6810 16811016812 ard wehtral \commgr
reference to circuitry (not shown) with the creation of 6804-1M 6811 -IM
and 6812- |31afed mndyc{\(ﬁ Reittwaydb804 that voulthinake g bach etiboiimieht While

el ements attached commonly (not shown), but not before connection of the
6802A and ame@rBg(physisallycsimdat iirarmegemetB0Feta-thrd Shiedl sFOBEHSt 5860
surface 6803. Wth 5 energization, the circuitry (not shown) will include a

passi vel y abrayipags shieldestasdturegg00; euok wana!still GREOMeCONAE SId hi el d
structure 6800 that will be wused by energy source "(not showr#C"I’ar'i%ﬁaIé

ener gytut ifunctiorgl lcontritiuaibn b ithe ePERRASTHARLAAG Y% diftud. PRWHREGHERRYE" t hat
wi |l be avail abl e when energi zed
to which the non-common pathways 6809 and 6807 are constructed and
subsequently positioned with respect to circuit pathway attachments would also
determine the final type of energy conditioning results that could be expected in
the circuit. Whatever configuration, the various shielding functions, physical and’
15 electrical, work about the same way with respect to propagated energy (not
shown) in the AOC of By-pass shield structure 6800.

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

20 structures 1000A and 1000B, which form the present embodiment of the by-
pass shield structure 6800. In FIG.5B, the by-pass shield structure 6800 is
shown in cross section perpendicular to the cross section shown in EIG. 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

25 with elements 6808, 6810, 6811, 6812 and energized and will form a zero



active conponents (not shown) in said circuitry (not shown) demand portions
of 10 said energy. Elenents as just described including portions of all of
the conmmon conductive elenents in the chain of connections to 6803 as j ust
described will have created for said energized circuit el enents 6807,

6820, 6809, 6821, a zero voltage reference, 6811-1M 6804-1M 6812-1M
respectively, and with central comorb&onductive shared pat hway 6804,

| . e A : - ith
Che 1 or mat s ooy ereee ARG Mgk pb i e R G B0%- M, SHITHRL 1\

the formation of a third

di stinct o f. L al. n utilized by ..differential

conduct i vgﬂga@?@%@t‘@gg@ !éaﬁéﬁ.@%%%ngn%?ﬁﬁ(& %nly et?p&@t %%"e &Hﬁﬂﬁcﬁl?’@@ﬂ?

| i nki ng elﬁ nts 6820 qng 6821. In . order tqg couple by-pass shield structure
6800 to afl" @ FoREQnly 4npt shown), hut mot beforg) ¢ eni fcthea68024 areBo7 and
6809, resggctively, are each inserted into one of the two common

conduct i VaB4R £$)b¥% epnregiioagneans 6805 e extemalrconduntive siface BBOB AVt uct ur e
1000A is formed between conmon conductive pathway 6810 and central conmon
conduct i venergirationp ahhwaicgi8y4 (ndthshoweronill doiude @ opassivélye oplrating
structure 1000B is formed between conmon 25 conductive pathway 6808 and
central comwersatandiicfuhytiorsacanmpatdonachie sH8RstrduiesesHy thaSFill P el d
structure 6800 a first differential conductive pathway 6807 is placed

wi thin thesdd rsy eeigyn sORREK!IClnoY CsisdW® Garidd T éifedrlyy RititAiflg AR & ey om the
common conductive pathway 6810 and the ‘central cohmon %onductlve-s ared

pat hwey 68RpbaBYted Shélg§Sh'd BaldREES hﬁw&?%tgﬁﬂ%{?%i%ﬁé gﬁmeglogﬂ%@gie@ 6801

separates and electrically isolates t erenti Ve

B £+ on, e EROAGD (ORI SSLEVEUY Tnd By AHFDY BB of 1 i n

t wo

conductive elements in the chain of connections to 6803 as just described wil!
have created for said energized circuit elements 6807, 6820, 6809, 6821, a zero
voltage reference, 6811-IM, 6804-IM, 6812-IM respectively, and with central
common conductive shared pathway 6804, electrically balance coupled energy
15 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
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,
20 differential conductive pathways 6807 and 6809, respectively, are each inserted
into one of the two common conductive shield structures. The first common
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

25  conductive pathway 6808 and central common conductive-shared pathway



conducti ve pathway 6808 and the central common conductive-shared pat hway

10 6804 by a dielectric nmaterial 6801. The first and second differenti al
conductive pat hways 6807 and 6809, respectively, are then electrically
connected to external conductive energy pathways 6820 and 6821,
respectively. The electrical connections can be made by any neans known to
a person of ordinary skill in the art,55ncluding but not 15 limted to

sol der, resd4ti Te (k¢ BPRPKSE Shidldds@RdKT 808 adhmidﬁéreﬁ_‘ﬁepgﬂo%heme the
sni e

by- pass shield structure 6800 are the additional outer structures
6811 andnSBdy BEER IQE?&"'\'nﬁtrﬁ'rprehf mﬂ? gll‘{ﬂ'- a8l ruct ures
1000A anI(D:I 100(¥B W th %i e ectrljc mat"glrpl al @8? I'n dél&%()siﬂ%ﬁbsg{l@é%r%é@ch of
t he outer ct i hi el ds,.6811 and forminmage structures
6811 -1 v S Ib GBI ol R v batr Wit SE U apd the gen Tk EOM @ Ldes. an
outer conductivye portion of shields 6811 and 6812 (not shown) and the

out er conﬁﬂﬁ%\f‘é& ¢ pathway gﬁﬁ‘éﬂ:ﬂ’aﬁ delerblc PalriialG8Rd. eiThet dislestric
structure(s) 6802A and 6802B that forms a relatively large skin area and a
zero vol t AgéenaliG80dnsepaiptas awbalectnaslly isdlatesithe feshdiffererdiad conduetive
structure 6803. The outer skin surface formed by 25 the conbination of the

external Rathnay G&dirom the sbcomothn sendistive shGBd2&kubtureand RkMdh,and t he
outer shield inage structures 6811-M and 6812- M absorbs energy when the

circuit isecorst gliferentiald cohdoctivet pathweay 26809 ii9nplaced Vaitai NBe SBEEHA
structure with respect to 6809 and 6807 differential conductive pathways.

| T the byegrassorshesidlictive ushiti® 6608urS ahd 2BEErHED Afiofit B abomABIPN S
conductive pathway 6803 of an energy conditioning circuit assen%l y (" ECCA")

by known geiseto8 Wathwig bems #0) #RS cBRYAI ddthmoR UdrldRiRivOSnERA Birildy
way t Y,

travel along the created | ow i npedance pat at exrsts interna

with ' el ements 6812, 6808, 6804, 6810, 6811
R802 Aﬁ}‘;m@g%%%gfédﬁ'i‘éiéc’(ﬁc atetzh 8881

The first and second differential conductive pathways 6807 and 6809,
respectively, are then electrically connected to extemal conductive energy
pathways 6820 and 6821, .respectively. The electrical connections can be made
by any means known to a person of ordinary skill in the art, including but not

15 limited to solder, resistive fit sockets, and conductive adhesives. Completing
the by-pass shield structure 6800 are the additional outer shield structures 6811
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

20 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
of external common conductive electrode structure(s) 6802A and 68028 that
forms a relatively large skin area and a zero voltage reference with 6804-1M by
external common conductive structure 6803. The outer skin surface formed by

25 the combination of the external comnion conductive electrode structure 6802A



and the external connection 6805 to third conductive pathway 6803 and be
able 10 to return by this pathway 6803 to its source. The external common
conductive el ectrode structure(s) 6802A and 6802B are connected to
electrical circuits by nmeans known in the art and therefore the present
invention is not limted to discreet s%&uctureS'but could, for exanple, be

formed in silicon within an integrated™Circuit. In operation, by-pass 15

shi el d st rang 68@2B g0d thedutershiald imageostrectnscts VoM hne 168 12tMusbsores 1000A
and 10008, effectively enlarge the zero voltage reference 6804-1M 6811-1M
and  6812-endrgy wiiem theecienuittisodnergizedraren st #8438, addifor¥Pefi@ichihg t he
energy central balance point of the circuit. The result of the by-pass

shield st rghidldrserueRNG wiherespaer @i gstd Hhd BBD7 %rrfe%enﬁélrc%hlhicii\?e 'Baﬂ{ ed
y

physi cal shielding fromexternally generated and I nterna ropagati ng

par asi ti csf GRd 6bj-pars egﬁaroe@tggt&élesg@(}'ggegﬁéﬂgéq 35" QS buf@FndlC %hgﬁ’ﬁgré

provi di ng | ower 1npedance paths generat he commodn con

pat hway el 4 0 .6802A .and 6802B,, aces to
ext er ngl @ﬁyﬁgﬁ&vgagﬁﬁég@%gg% %%% |ce°&%ﬁ€§’i‘f"éﬂ FECV'EHE'??W &ﬁ?t%é own)
25 occur | | ze ate . to en y rasitics 6816, which are also 57
represent a |€£°‘@$%%é%ﬁ gﬁggb?u@?ﬁrﬁ?ﬁqqymgfﬁf'qin?@ﬁﬂﬁI energy watl itieyetner gy
parasitics, 6816 that | d .ot herwi se di srupt portiaon of propagated energy.
The doubl3O CW%O‘QHBWG%BC%W&F@W ﬁ@cﬁ%ﬁ l@tﬁém@!@gemﬂ‘esa@mm ative
of the electrostatic functions that occur in an energized state to trap
par asi t i cSopdugtive sirugture elements 8812, G808 604, 681k 6831188024 drd 680BBws al so
represent the simultaneous, but opposite charge affect that occurs al ong

t he ' ski n@nddhetaxerngbaennadtios 68@6doithird chadudtvel pathiway 680BHand bacible

respective container. Turning nowto Fig. 6A, a |layering sequence of a
surfadé ntametuemby dlyis pathway 6803 to its source.

The external common conductive electrode structure(s) 6802A and
6802B are connected to electrical circuits by means known in the art and
therefore the present invention is not limited to discreet structures but could, for
example, be formed in silicon within an integrated circuit. In operation, by-pass

15  shield structure 6800 and the two common conductive shield structures 1000A
and 10008, effectively enlarge the zero voltage reference 6804-IM, 6811-IM and
6812-IM within the area of convergence AOC 6813. The AQC 6813 is the
energy central balance point of the circuit.

The result of the by-pass shield structure 6800 when energized within a

20  circuit is increased physical shielding from externally generated and internally
propagating parasitics 6816 (represented by the double sided arrows) as well as
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)

25 occur in an energized state to energy parasitics 6818, which are also



conditioning interposer 30 with circuit architecture is shown. |nterposer
30 10 conprises a mninmumof two differential conductive pathways 303,
305. Interposer 30 also conprises a mninmmof three common conductive
pat hway |ayers 302, 304, 306, which are electrically interconnected and
surround the differential conductive pathways 303, 305, both above and
below, to forma .|arge Faraday cage-l1ke common conductive shield

struct ur e "SBGSENEBIVE ®i pedions’ of  exeamllyalandatimiemally asiginatinge esnergy
previously disclosed. In one enbodi nent, interposer 30 al so conprises an
addi t i onalPaEasitiemb8Hh thatiwewd mihemwase Hispept padfidn 80 prdpegaléd kRY. Mher

I mge shield |ayer, stacked on the outer comobn conductive pathway | ayers

302 and 3@®ublErsidediatenyes showlthe lcharyesl S184188 kxchahge Riird8dntabilvard? tise SO
electrically interconnected to the other comobn 20 conductive pat hway

| 30 : : iR idd ke
ayers 302jecHdbtatinflindlbns that 6&tr liRldry eREYiZdLERE ¢9 A ga%ﬂgﬂcg%g@ -

pat hway 304 separates differential conductive pathways

Comons CoRgiy |  SsHiaHBYRYorRBiherS R BHUBRCLIdEd 2L rrbiss Liﬁlﬁgs Bega[rﬁgélﬁtie ﬂ'?!? of a

Faraday cage-|i ke conductive shield structure surroun rst
and seco ' nty, al Cld 03 and 30 58 . Each conmmon
conduct i vgﬁggﬁﬁﬁf tgygro@g’%ﬂgdﬁa}lﬁ %%%4&%%,3%?@%7%% cBhHE ses a
conductiv 0, ri.al, 40 eposited in a ]ayer surrounded on at
oot o poeasRGTRY a0 B MR AReh rePh B ceutmingha 34

I nsul ati on band.[34.i S rraﬁlltsdgf 8 non- conductive material or dielectric
material. 5 Prot YTHIhEOWHPIUGNCANR layrsing-sequensarria surfase mauntenengy er of
each common conductive pathway |ayer 3011301-1M 302, 304, 306, 307/307-1M
are el ect FBBEtIORYG: HiLRESEs 80 Frthwifirewit farshiteatte: ie cthewon.i inerposenedth t he

common_conductjve pathways and 1/0 of various |IC chips (not shown) in
addi t #8n ceMprises axminimaim obriwecdifferential conductiveo padiovaye 308,hBa%s or
other shields. Simlarly, first
Interposer 30 also comprises a minimum of three common conductive pathway
layers 302, 304, 306, which are electrically interconnected and surround the
differential conductive pathways 303, 305, both above and below, to form a
large Faraday cage-like common conductive shield structure about each paired
15  differential pathways, as has been previously disclosed. In one embodiment,
interposer 30 alsoc comprises an additional common conductive pathway layer
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
20 conductive pathway layers 302, 304, and 306. The centrally positioﬁed common
conductive pathway 304 separates differential conductive pathways 303, and
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.



10 and second differential conductive |ayers 303, 305 conprise a conductive
el ectrode nmaterial 400 deposited in a | ayer surrounded on at |east a
portion of a perineter thereof by an insulation band 37 and 38,
respectively. Insulation bands 37 and 38 are nmade of a non-conductive
material, dielectric material, or even can be sinply an absence of
conductive material on the sane |layer ® 15 material that the conductive

material resi dgachpedmmdn ToAdlLERE pafivis, I14Rlr 3011304 aM, 0sobands, 3peand 38

are generally wider than insulation band 34 'of the comon conductive

pat oy | 20918724 3Ryt Gnaiite ABBodROA:A0E Wi RhERILHT) o BEEF 1S an

over | ap or extension e conmmon conductl ve pa ers beyo t he

edge of t ' " t i.ve_path s 20 has
been pr ev?gﬁrél"g}a%? ?@S&@%@ﬁ%&@{)ﬂ ;6?]g%gé@iﬁépﬂ]%’ééﬂbgn?rﬁmsu@%m%?ri;r\f;‘}i. | ayers
303, 305 incl.ude | tipl e logation el ectrode extensions 36 and 39, .

respect i vé’l‘%"’,}g\m Eu "% % 15i ﬁ“aﬁs of 3 RREPRAUCtYS rfar‘t‘grqiﬁﬁecﬁfﬁ E&?‘%ﬁ@d
circuit traces, and loads in addition to connections to the external energy
sour ce’ an@retrudipgdhrquginthe msulafign handspitenothe remspeteraiteach semmger s
3011301-1M 302, 303, 304, 305, 306, and 307/307-1M are stacked over top of
each ot hecoaductivenp@hwaydayer 30 Y0 kiMeB02 o304, 36 H07/301-Mrare padettrade each
other. Each | ayer is separated from the |ayer above and bel ow by a

di el ect ri extests@msal2,(3®whidcfacilitdte coanectionsr lsptwedn the diommon rgndotiveposer
30. In Fig. 613, an integrated circuit 380 is shown nounted in a carrier,

in the fpathwdysaand G/00of RafbURAIK 2Bips3HOt 6ABIWNY iV additiohhtoCethee Eixdsinal re pin
outs (not shown). As generally indicated at 300, an integrated circuit die

i s pl aced cohhbitions! fo BOMKRIE cadductivE patRRajE OridiRer SHRIAD ERdispoRed for
viewing of the 10 internal and external interconnections features
di spl ayi ngnihgeébrd HifcreRNST S¥nductive layers 303, 305 comprise a conductive
electrode material 400 deposited in a layer surrounded on at least a portion of a
perimeter thereof by an insulation band 37 and 38, respectively. Insulation
bands 37 and 38 are made of a non-conductive material, dielectric material, or
even can be simply an absence of conductive material on the same layer of
15 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-tM, 302, 304, 306, 307/307-IM
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
20 as has been previously discussed. First and second differential conductive
layers 303, 305 include multipie location electrode extensions 36 and 39,
respectively, which facilitate connections to the internal integrated circuit traces
and loads in addition to connections to the external energy source and/or lead

frame.



conditioning interposer 30 of Fig. 6A. Interposer 30 includes el ectrode
term nation bands 320 and *021 to which all of the conmmobn conductive

pat hways are coupled are connected together at their respective el ectrode
extensions 32 and 35. These common conductive el ectrode term nati on bands
320 and 321 15 can al so be connected tg.a netalized portion of the IC
package 310 and used as a "0" voltage Teference node or connected to the
circuit for porfswth greviens gmbddimentsg thedayers 301¢3EY-INB0 308, 303804 nal
connection (not shown) that serves as the |ow inpedance pathway return.

| nt er poseB0803CH, and-3OPBOEAM atiefstacikent dvtlr top bPehER Bthdr &l StHdvABh&R s 330
corresponding to the first differential electrode 20 303 and term nation

bands 340aqeiraks nerioRshipowith fespRer isle Héf Bﬁ{eﬁf‘t%ﬁé\;} 4:8%!3%? £%?§I‘rﬁféz¥aggo¥nor

Differential electrode term nation bands 330 an are

cner ay- Ut 1 oar aRe e bHBu o B R, (OL SBRE e I ahBmnor e
for tl"se éﬁ'@ﬂ@"'"ﬁ?’“gﬁ#&g 3@erei n that interposer 30 is normally physically

| arger” tha onponent or ICit is attached to and

condi tioni ng ener r. 6 il]e there are many | C package pin-outs 350

| ocat ed around f'kfgg'lé,g‘c%ﬁ‘ m?%sf%%g@f%ﬁ%ﬁ @%mqwt%ma@aggarhmm t here
is only ope pi --oﬁ utilized for energy entry, designated at 391B, and
only one gm‘- AN {fe oDk peskagm 81 § wonfigured withieennpried wiret pidaants (fok | C
package 310 is designed such that nultiple 5 power entry points are reduced
to one pashown). pbaaensmlilyindisatachahd0l Bointegmted Gecuitdiehs placedewithimect ed
to the differential electrode term nation bands 340 and 330, respectively,

by bond wG ¢qackegs, 38D 3Bthoonet sestionoretuced andaskysed, foroviendny &t inenal
I nterconnects. The single power entry portal represented by pins 391A and

391B HNd inkernpl axidnettermed itfeecorineetionsidedtared BRI Me TinkHedl8naRg) 340 of
i nterposer 30 to the power entry portal reduces the hoise that can
conditioning interposer 30 of Fig. 6A. Interposer 30 includes electrode
termination bands 320 and 321 to which aii of the common conductive pathways
are coupled are connected together at their respective electrode extensions 32
and 35. These common conductive electrode termination bands 320 and 321
15 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
leaving the interposer 30 to an external connection (not shown) that serves as
the low impedance pathway return. Interposer 30 also comprises differential
electrode termination bands 330 corresponding to the first differential electrode
20 303 and termination bands 340 corresponding to the second differential
electrode 305. Differential electrode termination bands 330 and 340 are
utilized for receiving energy .and provide a connection point for connections to
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

25  active component or IC it is attached to and conditioning energy for.



enter or exit the integrated circuit and interfere with circuitry both
internal or external to the integrated circuit package 310. The
connections are by standard mneans known in the art such as, but not
limted to, wire bond junp wires and the |ike and is determ ned by the
final application needs of a user. 15 rning to Figures 7, and
cross-sectional views of varied enbodinents of FIG 7, which are FIG 8A

and FI G 8B, t Méhilgppheéreaaresmany| IOrpackdge pincobist 388 nocatbl rbupd Weald ngs
expl ai ning interposer 60/61's, functions and makeup for the enbodi nents

show her ecarrier redgegB2 fot, sifjmaldn peren patHvedyd, %hérqurw‘oh@iﬁn%‘f%tiﬁchfp Vi ew
depiction 20 and it is quickly noted that in nost cases, but not all, the

opposi t e fird@serdl Mt i [ 4§ ' ly the
sae a5 13 "Rowr i s & t_%‘%fgg’q?; SRS g@“ﬁ%‘ PP S csent
i nvention i nt.er r . onprises via ,
and 65, Wi L SESIER S SR, Tne fo,padkeBE T R s deridnest SEK imulipe

i nterconnections, through a pluraljty of substrate 61 |ayers within the
body. of 1 Eowen Bt Heite 28 sEoue loldng Rl Bowar eobyselint Aty SOBAGES by
conduct i vg‘ nBt e|[|.i ﬁl 6309. This enbodi ment typically utilizes either a

pai red. pafhBdvhighiaecermnacted i the differential elactsoga termination bandpa340
configuration, interposer 60/61 utilizes a paired two-way 1/0 circuit

pat hway 520di338. FRsectivalg. By band winesSSEA, 13838 oF other gpngudpegpathemys,

pat hways, while wusing VIAS 66 for the OUT energy propagation pathways.

Gircuit ref eopwertionabdeter¢orotecthoiine singledpbwef @ty partaluidprégarted sy de or
adj acent to the ACC. of interposer 60/61 by a portion of internal

conduct i vpinsa3$Rpsid(391B sndvhg prosimiesferhe aledirbie téwniHaton bandeoidg ons of
propagating energy servicing the load or 10 frominside the ACC, dependi ng
on exagt aAdBAY bPihtéipoesi BOYtoaHE Joderidfiry portal reduces the noise that can
enter or exit the integrated circuit and interfere with circuitry both internal or
external to the integrated circuit package 310. The connections are by standard
means known in the art such as, but not limited to, wire bond jump wires and the
like and is determined by the final application needs of a user.
15 Turning to Figu'res 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
embodiments show herein.
In Figure 7, interposer 60/61 is shown in this case a top view depiction
20 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.
In one embodiment of the present invention, referring now to Fig. 7,

interposer 60/61 comprises vias 63, 64 and 65, which provide conductive

25 energy propagation pathway interconnections through a plurality of substrate



I nt erposer 60/61. A three-way conductive pathway 1/0 configuration is
preferred and uses VIAS 65 for IN energy propagation, VIAS 64 for OUT

pat hed energy propagation or energy return, and uses the center VIAS 66 as
a separate, 15 comon energy propagation pathway and reference attachnent.
VIAS 66 allow portions of energy propgggating in either direction between

an energy-utilizjin | gad (not shown) and an energy source (not shown) to
move to alVEF W'W%i@gxn&rW@aﬁwmﬁ9/%r@@ gacagachim materialcB31Aanccan be

pat hed al ong externally designated common conductive pathways or areas
out si de o¥uUFPNdesl Rpccendiictive unatesiabb3@8. o hishembodiment dygicalynutifided or t he
circuitry within the interposer's AOCC. This |ow i npedance energy pat hway,

or area, €¢itherr agaitedapatteserayyhreeqatiexdonfigatationt iy ghfréﬂ,i oF WwioS path
transferred through differential pathways 60C and 60D and continues on to

ext er nal confiucaiion; Perpvesrs 60/61 atiRe a0pSirdd tWelwaw i h\,{ %Frposer
60/ 61. Portions of this energy 25 propaga?i ng wthi nPtlﬁ%SdA@ﬁo?&l nt €r poser

COL5L o cPIEg oh oV RTIIMAP VIR W R BOoS PR, SEBR ¢ e
comon S VIS B8 RIS PRl oBEaRl Sl T35 'S

the energy tO0 propagate along to é 5

Dependi n u there are sone enbodi ment variations of interposer
61160 not A BRIEnPkAFeBuBESe MY EBATiZs inside eAdIPGendehebDE @ by
the applicants th uld have an 1 C mpunting side only, with vias
64, 65, 66 ‘E‘g“%{PPa?Ir é@’st\ng!f AROTHPR RA intarraf eonq'ughv@t pathwsys dnatyshewnherext er nal
pat hway connections that are to be nmade or utilized, a variant of
i nt er posePEIEHMINgY by, the peerisr ippdiansvefmmpagatineepergyrseriigitg thel lpadopr i se
one, two or three of the

10 from inside the AOC, depending on exact connection circuitry outside the

interposer 60/61.
A three-way conductive pathway IfO configuration is preferred and uses
VIAS 65 for IN energy propagation, VIAS 64 for OUT pathed energy
propagation or energy return, and uses the center VIAS 66 as a separate,
15 common energy propagation pathway and reference attachment. VIAS 66 allow
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
impedance energy pathway created within the AOC that can be pathed along
externally designated common conductive pathways or areas outside of the
20 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 extemal pathway circuitry is transferred through differential
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

25 propagating within the AOC of interposer 60/61 propagate to common



64, 65, 66 conductive via groups with the sanme or alternate couplings to the
perpendi cul arly di sposed internal horizontal conductive pathways such as
common pat hways 6200/ 6200-1 M 6201, 620216202-1 M 6203 and 6204/ 6204-1 M

60C and 60D. 15 FI G 8B shows the commobn conductive via pat hways 66
penetrating conpletely through to thegppposing side 6314, yet a sinple
2-way path conf i urat utilize all 64 and 65 configured vias,
(no via 68%%%(3{\’?&% yays é%ﬂ@%ﬁﬁ%ﬁ?&kﬁ@@%@m -IMp B203cans 62@4/528¢- t 0 t he
conmon pah@wa& 6200/ 6200 | M 6201, 620216202-1 M 6203 and 620416204-1 M

creat ed) iﬂi@[@pnpa@mvthgs;omhecmmgve Ipatipivaes aohICct i ve
pat hway 6309 creat ed by the joining of conmmopn pat hways 6200/ 6200-1 M

6201, 6202162080G vf 68 Jvthis anse 6A0MI6RE4he natgbROSopagatd ﬂbﬁg RoMesa%) Pat h,
passing through fromthe vias 66 |ocated as shown in FIG and novi ng

t hrough t bemmdrecorsducti€ pathwalayi ce 60/ 61 and finally propagating outside
the internal AOC of device 60 as 25 portlons of the energy return to its

sour ces by ext eDepehyingt t(ﬁph%g@og Li e 634 |ve a%{ ‘ “mt H%'h'%ﬁ%%% h as

Wre bond| ngs made to materi al or con

h n h t I n 0 resents nter oser
Shoue) onEBRULA 8160 Bet (SR FRS ﬁé S A ol

I 5 duct th
ab00! Zééo%@%%ﬁ@o@%@ﬂw icpfif' Boh SoulinGu AngSomounting 1ide b atake a
conductive_ a thin (60/61's) to 6309 | ocated on 6314S portions
of iﬁte%ﬁ?é&%gg%‘fwa (?I ﬁﬁ&'&at&hﬂ!ﬂﬂ) Wf 6o et Qﬁner@mg/ondheextuf'n% as

shown in FIG 8A, and not to material 6308 as is shown for conmon
conduct i VERHMAVERNNEICEERs Hird Sre do bespede avutibized., $20dat0Rintdvhos@080and 10
6204/ 6204 IM in Fl G 8B of interposer 60. In interposer 61 it nust be

10 an alternative invention interposer might only comprise one, two or three of the

64,65,66 conductive via groups with the same or alilemate couplings to the
perpendicuiarly disposed internal horizontal conductive pathways such as
common pathways 6200/6200-IM, 6201,6202/6202-1M, 6203 and 6204/6204-IM,
60C and 60D.

15 FIG 8B shows the common conductive via pathways 66 penetrating
completely through to the opposing side 6314, yet a simple 2-way pathway
configuration could utilize all 64 and 65 configured vias, (no via 66 penetrating
to the opposing side 6314, but coupling just to the common pathways
6200/6200-IM, 6201,6202/6202-1M, 6203 and 6204/6204-IM, created) as just

20  energy input pathways, while using the side conductive pathway 6309 created
by the joining of common pathways 6200/6200-IM, 6201,6202/6202-IM, 6203
and 6204/6204-IM at 6309 as a return energy path, passing through from the
vias 66 located as shown in FIG. 7 and moving through the internal AOC of
devicé 60/61 and finally propagating outside the internal AOC of device 60 as

25  portions of the energy return to its source by externally attached conductive



enphasi zed that the common conductive pat hway el ectrodes 6200/ 6200-1 M
6201, 6202/ 6202-1 M 6203 and 6204/ 6204-1M do not penetrate nateri al
dielectric or insulative 6209 and energe out to 6314S of this enbodi nent
to join with conductive material 6309 that is applied on interposer

enbodi mrent 60 as shown 15 on FI G 8B. However, these common conductive

pat hway el ectrodes 6200/ 6200- I M 620%%202/6204-1M 6203 and 6204/ 6204-1 M

still exter“jl cl os&rﬂto 6314-S than do Bhe 60D and 60C differenti al

pat hways PRITWEYS, N1ate3hRWNL SUChe a8 W8y PoRdinge dmadse tes dpatefiat €308 ofBecause
of this positioning of the differential and comon pathways to one anot her
i nt er pos ef@Ndyclive @ ent syndes{nat showa). tihisboald alao thiee netesk thad dtadteidc
shielding functions attributed to these types of pathway configurations,
many of winec B0k erepresénts| intepmser berdbodindeitabl or t Similarsli douddan) asur e.
These various pathway configurations reveal the versatility of the device

and the tdahardition lindeoCits (B of SR hbR-pemehvBtg BARGIRABRA-dNommen
6201, 6202/ 6202-1 M 6203 and 6204/ 620;4-I M appear ?o ha% alimted 64

Pos! ti:on! Eghdictive Panways BUOG/E20010F B304 B02RBAVAY, 8305 2R dZ0aI6264.e Much

more flexible and versatile in posi'tioning configurations, sShape, sizes,
and pat huy 1t fitage BB e afrhendlr i FOqHy ST bapEicige v°" ' o1
il 01§ ey E Phytdhsof BRORPHGS o & fa 6 mefe chublind cPlibecEBoaniicRt i n
Servi cf ngUah BAces SEORRIRSIE Ghcathobl TR SOOMASE SNWTA/OT GTBGeR: cdl

circuit chip or, chips. Interposer 60161 conditions %ogagati ng energy by
Ut 1T 21 ngCRSHNE iy eigclioes B2ORIGROHM. 5201 629256202 Ms AN @ndol y

filled apertures known in the art as VIAs, in conbination with a
10 6204/6204-IM in FIG 8B of interposer 60. In interposer 61 it must be

emphasized that the common conductive pathway electrodes 6200/6200-IM,

6201,6202/6202-IM, 6203 and 6204/6204-IM do not penetrate material dielectric

or insulative 6209 and emerge out to 6314S -of this embodiment to join with

conductive material 6309 that is applied on interposer embodiment 80 as shown

15 on FIG 8B. However, these common conductive pathway electrodes 6200/6200-

IM, 6201,6202/6204-IM, 6203 and 6204/6204-IM still extend closer to 6314-S

than do the 60D and 60C differential pathways as demarcated or delineated by

dotted line 60F in FIG. 7. Because of this positioning of the differential and

common pathways to one another interposers of the new invention will partake

20 in the electrostatic shielding functions attributed to these types of pathway

configurations, many of which are similarly described in detail within this
disclosure.

These various pathway configurations reveal the versatility of the device

and the that while the common conductive pathways 6200/6200-IM,

25 6201,6202/6202-IM, 6203 and 6204/6204-IM appear to have a limited



mul ti-layer comon conductive Faraday cage-like shielding technology wth
partially envel oped differential conductive el ectrodes or pathways.

I nterconnection of the substrate to the 1C and to a nounting structure is
contenpl ated with either wire bonding interconnection, flip-chip ball-grid
array 15 interconnections, nicroBaII-géhd i nterconnections, conbinations
thereof, or any other standard industry accepted nethodol ogi es. As shown

in Fig. 7Pestiopmg rilrdacit inwestbet moted|thS30Ahwan s 6n)85, 861 aps milePdokd ed on
si de 6314S of interposer 60 and can be utilized as an auxiliary energy

return paflexidle afd ecetblez Mt positi ﬁiﬂg“@ﬁh patidris L :
6200/ 6280-I M je6201, 620216205_I I\l/l0 6203, @04‘15&?50}???4@' %%56%% &P t%]?_10\r/]\/n in
Fi gur e 8Byting o] : I ' ' spect to the higher
i rrgedanceU|to|lf;!f(:'lhdvvatgashIm()\@daétjgécihaSPT(')tﬁgS]zlli%:n mﬁ%@f‘%@%ﬁﬁ'ﬁw%m’? t‘%@t and
0D . r _64. .Thus, when energi zed, cqommon conductive

Sat &‘Zﬁ%aﬁ@%@%fﬂ% %?ﬁ é‘z@ﬂ‘? BY G592 \freapp up- gztﬁ{v)ﬁ%mﬁw@‘l ;lﬁAs 66
Il shown in.Fiqguyre 8B an 5 Figure 8A are utilized as the "0" Voltage
2i rcﬁi rE?E‘?%‘Hg 'Ho%ié"atyn&ta 460 Myt @AReHER IMLKiAYeE entlgy wosditoning:
common condyctive interposer energy pathway configurations (not shown) as
the inter Be@wax sets| ad subslratg gmbodiment in iansubstrate dommatefbr donditiohing

I nt erposer 60 is connected to an integrated circuit 4100 by comonly

accept ed PrRAgatipgcenergytalong pathveals s@vicime ani detivel elenteitpaisat ag0but he
various differentially conductive pathways including vias 65 are

el ect ri cahby limitedntec tardiritegratsh cirbeit @hiRy BY chips! dAtelPRiersbeN) céitthichd oad
(not shown) and the various differentially conductive pathways I ncl uding

vias 64 apropmpatiegteribrdy b?btiﬁﬂﬁﬁ@cérﬁﬂ%ﬁré’né@@%Engiﬁbﬁﬁﬁ'hbﬂ?oo%?@dﬂXf
utilizing load (not shown) and
10 conductively filled apertures known in the art as VIAs, in combination with a
multi-layer common conductive Faraday cage-like shielding technology with
partially enveloped differential conductive electrodes or pathways.
Interconnection of the substrate to the IC and to a mounting structure is
contemplated with either wire bonding intercopnection, flip-chip ball-grid array
15  interconnections, microBall-grid interconnections, combinations thereof, or any
other standard industry accepted methodologies.

As shown in Fig. 7 and 8B, conductive material 6309 can be applied cor
deposited on side 63148 of interposer 60 and can be utilized as an auxiliary
energy return pathway. At energization, common conductive pathways

20  6200/6200-1M, 6201, 6202/6202_IM, 6203, 6204/6204-IM, 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 weil as VIAS 65 or 64.

Thus, when energized, common conductive pathways 6200/6200-IM,

25 6201, 6202/6202-IM, 6203, 6204/6204-IM, VIAs 66 all shown in Figure 8B and



t he energy source (not shown) on a return pathway that includes conductive
pat hway vias 66 for portions of propagating energy. It is understood in the
art that vias 65 and 64 poses no polarity charge before hook-up that woul d
prevent each from changi ng energy propagation functions such as fromln
put to an 15 output function as |ong 3§ consi stency in species hook up is
mai ntai ned, once initiated on the deWe. Fi gure 8A shows interposer 61

taken froFigurerds areeagtilizedads Whei0™ Mdlthe circiii feférehedi ABIY (Rt §§8\fuﬁ¥
conditioning interposer taken fromFI G 7 surrounded by non conductive

exteri or iR aRtdIhdidel BT BORMe Ge OIS SoRBuEAMIYAtdEE fEfnggﬁt | al

energy pathway el ectrode 60-C that 1s coupled tTo "conduc way 64

0. conduckroura ok FlerR eB Sin b Miltre fabCrs Heaneahpostoneit

I ndustry known neans. Differential energy pathway 60-C and differential
ener gy pa?ﬂ\ﬁé'ﬁr%9%°5?'€ ‘separated fromeach 25 other by central, shared,
comon conductive ener pat hway 6202 and from 66 the top and bottom of
the i nm er poser MEApEE nCRUIRARG o are itegipted siravib i 08209/ Gomonl, 6201,
and 6203, 6204/6204-1M respectively. The comon conductive energy

pat hways 8cerptedondusiry gzmnecionahettedsl NPn GO Zideard B2OH06204H0,Mhear e

i nt erconnected by conductive VIA pathway 66 as 5 designated at 6308 by

st andar d vawitus diffénentisllyreanductiiee pathveaysmisdiudingwas 68 NakS tdle@rieany 9y
pat hways 6200/ 6200-1 M and 6204/ 6204-1 M act as inmage shield el ectrodes and

are verti cohnecte® detdedr 8 Eheigy stilirde aTtt SHOWH BndCH RsHeC il HEA
pat hways 6201, 6203, respect??eg y, as gﬁi gnmdnby 4011¥dd{an u ﬁh\?e Vi a

s e Biou Y SHBEH Bt 38 B e S i

10 by common industry means between the energy utilizing load (not shown) and

the energy source (not shown) on a return pathway that includes conductive

pathway vias 66 for portions of propagating energy. It is understood in the art

that vias 65 and 64 poses no polarity charge before hook-up that would prevent

‘each from changing energy propagation functions such as from In put to an

15  output function as long as consistency in species hook up is maintained, once
initiated on the device.

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 6314. Interposer 61 comprises

20  conductive differential energy pathway electrode 60-C that is coupled to

conductive VIA pathway 64 and conductive differential energy pathway

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

25 other by central, shared, common conductive energy pathway 6202 and from



differential conductive pathways by a gap 6307 which is space filled with
dielectric nediumor isolative or insulating material and can either be an
actual deposited material or sinply a void of conductive naterial that
woul d prevents coupling of the various conductive interposer pathways. 15
It should be noted that conductive vi at hways 64, 65 passes through the
various conductive and dielectric matertal and is selectively coupled to

i nt er posethes1op aoddbotiome ofi theeintetgoskr eferigy qumbMony ceheséthvedehedgy Needed
by the user. VIAs 64 and 65 can be chosen to receive energy input, either

output opathweys B20D/BRV0AM, i E20BSaREEIRD Veidn/8964-H%- ré@ﬁ?&fﬁ%iy"e M 20

pat hways 64, 65, and 66 are electrically connected to' external °él ements as
previ ous| ¥ohistH SEiHliuchle S n ' NYa | trys type
of connec(t)i on. As s#g\i/\;n%iﬁn%?gssgg%d%ggp}@@g#neggpin WW

appl yi ng ' d l.]. £1 ux 400 or _gn in try accepted

cont act n%?g?'?éa'?d/te %ga{)e?&‘ﬁ Eﬁé *%r'h‘SB'#PdE‘@PP‘?FE%é&PaHG'VﬁadﬁF%@aiwangMqy or
adhesiye t _pr i ng, 67 sing .sol der balls 4007 which is a

eut ect%\/c-{?%/%éﬁg%r&d@? %ﬁﬁssbdr gf%ﬂ’@é‘rr'?dgﬁt%mne(ﬁ@ﬁ%-eﬂhe MR toRt ng to
Figure 8B, inter os&zr 60 is shown identical to that interposer 61 shown in
Fig. 8A eXUBpION RahduciMeseneran Rathways 620@/6260tIM and £204/6264-BMi adt #3090
extends al ong the sides of the interposer and surrounds the perineter

t her eof a¥nagehielt elactigdes and miegvertically spacent fotrhiiieir sdjavent comenst i ve
edge termnation material 6309 is electrically connected to common

conduct i veorghstiye ermidy tpatnvangs 620 hveRes, GRE04ERRH, Y dét§ratedBRPAH§202- | M
6203 and 6204/ 6204-1 M and not done in FIG 8A. Interposer 60 10 1s also

shown conGendectiveo via pathagiyat &4 CE5CWHd B 4k0QelddtiReiyli8OnRLn G rcuit
die 4100 is also showmn with protective glob coating or é€ncapsul nent

10 predetermined manner from common conductive energy pathways and
differential conductive pathways by a gap 6307 which is space filled with
dielectric medium or isolative or insulating material and can either be an actual
deposited material or simply a void of conductive material that would prevents
coupling of the various conductive interposer pathways.

15 It should be noted that conductive via pathways 64, 65 passes through
the various conductive and dielectric material and is selectively coupled to
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 duties as needed with via 66. Conductive VIA

20 pathways 64, 65, and 66 are electrically connected to external elements as
previously discussed. These connections can be any industry-accepted type of
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 adhesive placement processing



material 6212 just above the die surface. The energy conditioning

I nterposer 60 is also nounted on a substrate 8007 or substrates to which
the IC assenbly will be attached either by |IC package pins or ball grids
(8009 or 8010) or by 15 other means commonly used in the industry. The IC
package pins 8009 prOV|de i nterconnegti on to a substrate or socket

connect or contalnlng signal and_ ground connections not necessarily going
to interpidRg spidenkalls 4 |W@CB(¥1@ efegtiypecaigridralbesingdustry widndard shown,
coul d connect to interposer pathways for energy propagation. It should be
not ed t haquiealgni.s t he predeternined 20 | ayering used or pathway spacing
that is part of the invention consideration, ~universally. These

i nt er connect i ddswatigning Yo tRigafd SB, tih@érpb@@’)’ e0ais kdowar li@shital foO tadty
standard i ndustry means of connecting an |IC package to a PCB, PCB card and

the |ike. infeipbds ®Sahoin NEVFY wémegtcwe%ﬂnm ESRIRIECLE o 61

can be dlrectly attached to substrate circurtry wth stan try 25
met hodol SatibA o] f al s
sone gf t}%gﬁa(?tngal rrtd? E’rﬁg | n?x‘rghg%nelépgntgheelsgd) g *h% ﬁ?&‘?%& gt(‘ uctures
64, 65, 66. oted that the internal uc Y ath are
typi cal bﬁi‘{r}ql'ﬁ@%ghgp&frﬁae BﬁFﬁTQOPﬁ‘T‘ énﬂ‘ﬂ’f' @ﬁtﬁ\ﬂ"fs%‘f‘ ﬁ’é g%irﬁtve
material 6209 is alﬁlg cal |.ed out Conductlve capture pad 63 is disposed
on one sitENTENGRN HW@H@G&?"W’B“'%F‘!Q@F‘P 62308 istelepleically epppeetedd?® ar ound
conductive pathway .visa 66, which conprises a small diameter shaped
pat hnay FOrERRAUGANELICHYe cEneIgYssRNORigNING pathwaysi BR0P/G200:IM B or
non- coupl ed 6307 by standard neans known in the art, either after vias are
creat ed 6620%52%&% 202 1andr6204/6204+tM mandcrstsdarieain FiBés mtaposer 60f or
filling with material 66" during the manufacturing process or at the sane
ti ne ldepdsialsofst@dvn iconnededt foasn doiegrated 680ARIT diecdnd®N cDinel unteigvatedat hway s

circuit die 4100 is also shown with protective glob coating or encapsulment

material 6212 just above the die surface. The energy conditioning interposer

60 is also mounted on a substrate 8007 or substrates to which the IC assembly

will be attached either by IC package pins or ball grids (8009 or 8010) or by

15 other means commonly used in the industry. The IC package pins 8009

provide interconnection to a substrate or socket connector containing signal and

ground connections not necessarily 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

20 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 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

25 methodologies.



6200/ 6200-1 M 6201, 6202/6202-1M 6203 and 6204/ 6204-1 M as shown in FIG
8A. A capture pad 63 is also forned on the opposite side opening of the
non- conductive material 6312 of the interposer 61 that coincides with
conductive 15 pathway via 66 | eading to conductive capture pad 63 which is
al so deposited on the bottom of interposer 61. An adhesive sol der bal
flux 4005, an industry accepted cont mat eri al 4005 or primer 4005 is

then applied anFIGUOSEEH L diod BN  BY FREMIE RALR sBine BN LEN S SO der

ball 4007 of the type commonly foun e art. I'S I npor

not e t hat : r[‘]:‘ca]é};ﬁ o i r u t o | nventi.on
enbodi nen?*%gn%ﬁhﬁ&%n shgs%%gﬁ% &rgﬁgéﬁﬁ %ﬁ‘gqléreénégégi@ it E'H?‘B‘,’ Qﬂ'ni ps or
| C and then to, a,nounting,substrate can be acconpljshed in nmany ways.
Rather FI ey 1t e é!?@@%&tcf’f‘a“%eep?‘%mﬁvpia{e,tvp'ﬁa(;ewegw coupiiRg PaibiRe of
the many nounting procedures and connection materials that can be used, 25
added, ref® dwtophewa heredt.c Nonganductyel mptesie) 6209 de aisoncaliedifeudt ur er
to 69 manufacturer. Attachnment materials and net hodol ogi es, overall for

i nt er foseondueiive icaptutespad [68d isheispoasedr en nare Iside toédhennamecondyctivene

critical nature of invention functionality, rather is sinply determ ned

nore on tpertiant 6314 oft thacimerpbsar BangeuRdt Somthativé gsathivaydvibl €6 e Which
grouped, common conductive 5 pathways and the differential conductive

pathways tomilises st ehandidnaey shayed paliWaAPLP coRRRARE YSlorial beaRhaHiouL si de

the ACC that are key elenents so long as ‘energy pathways are conductively

oot o SipBReigolbRRSAIE B nofebGbIHHAIN) bl midhins REGH P O

underside of a prior art IC package own” usi ng an asse

CX BT AL A She VA b o el RN SP AR ORA BBLIR ! .
| nter 10(?3e\r/oidela?ﬁlligg%ﬁ"lk%%?er?a)i ts%‘ idgrring8 0e7miasnu?acturing process or at the same
time deposit of 66’ is made that couples 6308 to common conductive pathways
6200/6200-IM, 6201, 6202/6202-IM, 6203 and 6204/6204-IM as shown in FIG
8A. A capture pad 63 is also formed on the opposite side opening of the non-
conductive material 6312 of the interposer 61 that coihcide§ with conductive

15 pathway via 66 leading to conductive capture pad 63 which is also deposited on
the bottom of interposer 61. An adhesive solder ball flux 4005, an industry
accepted contact material 4005 or primer 4005 is then applied and
subsequently followed by application of conductive solder ball 4007 of the type
commonly found in the art.

20 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 then to a mounting substrate can be accomplished in many
ways. Rather FIG. 9 is an attempt to merely outline, in general terms, some of
the many mounting procedures and connection materials that can be used,

25 added, removed or are interchangeable and widely varied from manufacturer to



standard configuration where pin outs energe fromone portion of the device
for attachnent to a nounting substrate, PCB or daughter card assenbly,
while other energy pathways utilize either conbinations of ball grid
sockets 8010 and 15 pin outs 8009 or sinply sockets 8006 while conductive
pi n-outs 8009 are used by other pathways such as signal |ines, for exanple
or other standard neans wused in the i%ustry. Ball grid sockets 8010 are

typi cal | ymapoRictsed Aeachpent ﬁiateﬁﬁls%ﬁ@%étﬁo@&?&%‘s, WetdiPrdr ih?erggg%far €
of *the 1€

typically configured around the inner region package r at her
than the gybatidPN ' 8007 : | aser., f 2 4 Lyery to
the. i nt or Rt T PacEAb Bl ern ol pbf RS REfhy o) The i) ek
sockets & W thin a.per.ineter or outline 8003 of the internal
area | oca'B ?’%ﬁﬁ%rf Hﬁ’%ﬂ{)@%d rlgh'[%ér b%s%?‘ ¢ HetRTPingd) @B@ck@beﬁ%@éﬁgp

desi gnat e /thin the perineter out]Jine, ball grid sockets 8010 for

i nter conrélQQ%ergr%' r?ﬂﬂ%ﬂ?ﬂ"tﬁ page &Té%ﬁ'@ﬁﬁtlwgw%@wm genduchveat hways
25 8005 of the |IC package 8007 . This prior art |IC package is intended to
show 70 Rathwaygeanchike differontiassandustive pathways fo ithe extaysat conductisieown)
requires an assenbly of |ow inductance capacitive array chip devices 8001,

i n | ocat i pathwags Zespedtively, ilocated apisidy the AQOnhatate, keye Blmeénty swlenigo Fi g.
11, the exterior, or underside of an IC 5 package 8007 is utilizing an

enbodi nmenas ehetdyepatheagaarée oyedidtivelymnminalforieherdleplopapatimge 8007 as is
shown, 'ghosted" for ease of description. As before, the perinmeter outline

8003 desi gnat eRefdifing aseW it8"Figl foank GedBHor, | 61t BrdGERIe W tighio Gt hE
package 8007 and the perineter is surrounded by ball grid sockets 8010.

The _mount gakitigel is PRI i8I An0%ssafiBly! PUMSaN nbfififed, Smbftiofe bR, 60- 61

or simlar is shown as a interposer e 1 htegr circuit

or | G@sSREBLancE YapRtiVe) d&iths 860 TRHMdd S 5 P a7 &l%[g\jrgtiélb With the
internally located prior art interposer. The IC package exterior 8007 is a
standard configuration where pin outs emerge from one portion of the device for
attachment 10 a mounting substrate, PCB or daughter card assembly, while
other energy pathways utilize either combinations of ball grid sockets 8010 and

15 pin outs 8009 or simply sockets 8006 while conductive pin-outs 8009 are used
by other pathways such as signal lines, for example or other standard means
used in the industry. Ball grid sockets 8010 are typically comprised for receipt

of eutectic solder or the like and are typically configured around the inner region

of the IC package 8002 rather than the exterior regions of 8007 to be closer for

20  energy delivery to the internally mounted active chip or IC (ndt shown). The ball
grid sockets 8010 are located within a perimeter or outline 8003 of the internal

area location of the IC énd interposer within the IC package 8007 as
designated.  Within the perimeter outline, bhall grid sockets 8010 for
interconnection are normally for energy supplying power by the /O pathways

25 8005 of the IC package 8007 . This prior art IC package is intended to show



depiction the nmounting substrate used is the final l|ayering or groups of

| ayering making up the outside portion of substrate package 8007. It
shoul d be noted that interposer 60-61 or simlar can also be utilized to
provi de for an additional 15 physical shielding function utilized by the
active IC. chip or chips connected to said interposer as well as it also
provi des the sinultaneous energy condif@oning functions as described in

t he di scl r ' W[ PNarT i Spyat o o) [ by | pasers
nere pr esmemienﬂtﬂﬁg‘éggc Sgﬁe'c’ggdﬁ%'ﬁ% ggte t"ﬁ%rp%%f [ eltc I'p )né?a@h%{ma%does
not have LORS Of¢ | 1.5 ' ext endin 0 beyond per.i net er of

i nt er pos e?ggl‘%]d\q/g ti O{Jlf. 'ﬁ{,@%@éﬁgﬁvgﬁgagéq El?égzesf)é&ﬁoriﬂé%@!?”t 0

i nt er nal §$§%ﬂ% condi ti oni B’& el ectrode(s) 60C and apertures 65 connected
to intern OB RIPRE BN ng el ectrode(s) 60D. Conductive apertures 66
are connected to common conductive pat hways 6200/ 6200-1M 6201,

6202/ 6202- 1 M kpeentrasid refegingspow-toNFigr 1aniheaaxierionned updetsidey sf ah ithe 25
simlar use that are utilized. 71 It should be noted that in all
enbodiirenpackage B0Gpisi vllidinghwn pmbiodiment bhdke qressett iMvientivh ehobBBEHON
conducti ve pat hways or |ayers designated as -IM should sandw ch the entire

stacki ng insidel YTirpEckage 800%hes ipl siuneh,i yhiobRed” BN Waget of UBSCHtRFES ALT the
entire device, perhaps utilized frompart of the 5 nounting substrate

serving. efofe pitad fgerimeten coutinreaoaidesihated EhBafkation 06 thétad Grpckage

itself or even by utilizing an external conductive pathway or larger

external pesdeess Vﬁ;itﬁlfneﬁe el ;%Ekapé gﬁdﬁaﬁ&‘ﬁ‘*ﬁ' %gﬁgﬁﬁé %Lh%hnﬂ%@@,&st?ﬂi

between to take the place of at Teast one o outer co

RRTEI A
S:tsﬁ\r/\;ad; gdg%\gge %@F%Fbﬁéirﬁgagiiggﬁ%\%ca%l a En?e}p%%eg?ovcia?gd ggtu;eheen ﬁ'n%n?;rllt)ggrg?e%dum ve
circuit or IC assembly (not shown) and the mounting substrate or in this
depiction the mounting substrate used is the final layering or groups of layering
making up the outside portion of substrate package 8007. It should be noted
that interposer 60-61 or similar can also be utilized to provide for an additional
15 physical shielding function utilized by the active IC chip or chips connected to
said interposer as well as it also provides the simultaneous 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 porticns of its embodiment extending
20  beyond the perimeter of interposer invention. Device 60-61 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 6200/6200-1M,
6201, 6202/6202-IM, 6203, and 6204/6204-IM or any additional pathways of the

25 simitar use that are utilized.



the sidelining electrode sandwi ch and can only be made optional in cases
where the final shield is replaced or substituted with an external
conductive area that can fit nost of the criteria described to allow the
faraday cage-like shield 15 structure to maintain integrity with respect to
the energy conditioning functions des red. However in the case of the AM
desi gnated shields, they are optional Qet desirable in that they wll

el ectrically enhsiisd bermated theatridiallieonbariimepty, fitd BpBSAaRRG e@ﬁ{% i ft

outward the new interposers self resonate point and enhanc at portlon

of the ciooei sel of autel gorhiioh EHEd RSO ath% B&é%ﬂ des@r -N
should be noted that if the conmmpn con uctlv cont I ner S at

meke Up_aBhbOMENArRRMiAH StHe! &aﬂr@ngfaggmgorc%ﬂggﬁg%%B]esul e he st acki ng

sequence as described herein, any a or e ctive

h mary set of c nmon conductlve 25

oy B ecd M MG W TR e T PR

72 it er.ati ons erely and this condition in sone
casca s anmsiill oRETR 3BRIRY o ealforeb eihes doa s dissratdCranckags of | ng
process r aut opat ed Iayerlng rocesses coul d possibly added one or
more addi Wlﬂ r@l Packagse, '@%6& %Pn%x/é&tlgﬂag afe satarpadcamduativer pathineay or
applicatipn performance may 5 not be as critical. It is disclosed that
t hese err g'a,rggr iSHYRal serfudive éteale alcne wr | witmdbsuldting | madridl | dispesed t he
bal ance of the invention containing the m ninmum properly sequenced

stacki ng betweshvimtakenthecplace of at feust onesofiihecwastten t8nifioh Wdnductive
contenpl ated by the applicants. 10 At least five or nore, distinctly

di f f er ent patiavays designatedniMgT helpeitieosst ditvlter @cﬂ-ﬁrr%céﬂndﬂcrhbé 'batftWays
variation of the invention; electrostatic mnimzation of
10 not designated as ~IM and closely positioned to the described set of outer are
critical to the device as the common conductive pathways that form the basis of
the sidelining electrode sandwich and can only be made optional in cases
where the final shield is replaced or substituted with an external conductive area
that can fit most of the criteria described to allow the faraday cage-like shield
15 structure to maintain integrity with respect to the energy conditioning functions
desired. However in the case of the —IM designated shields, they are optional
yet desirable in that they will electrically enhance circuit conditioning
performance and further shift cutward the new interposers’ self resonate point
and enhance that portion of the circuit located within the AOC of the invention,
20  as well
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 commen conductive
shield layers designated -IM beyond the primary set of common conductive

25  pathways that are added by mistake or with forethought will not degrade energy



energy parasitics by alnost total shield envel opnent; a physical shielding
of portions of the differential conductive pathways; an el ectronagnetic
cancellation or mnimzation shielding function or nutual magnetic fl ux
cancel lation or 15 m nim zation of opposing, closely positioned,
differential conductive pathway pairs; utilization of a "0" voltage
reference created by the central, commdg and shared pathway el ectrode, the

sandwi chi rtg)rﬂutoeﬁnq]bbétat@ﬂ&. selveFEPR tRRNEBHitidein Q?‘ﬁw@‘t’\\j%%&aés% %ggﬁa@g the

-1 M desi gnat ed pathways that are utilized as part of . nmon
conduct i vaes&hlelfl SetbHEAUBsEO Lners: p ﬂ |f 20 pr.opagati on novenent
of portions of ene?%y provi g?ngé‘ghgfi @I éﬁ%gﬁi e%tuﬁrgg Bﬁc&?ggd Wﬁeff"geri es
pr opagat i e fect, of t. rtions of energy | ocated

wi t hi n th?’&@%ﬁéﬁgga"regfnpep%ﬁ%%%g&%%m F’Hﬁﬁ'ggfeﬁﬁd%‘i' ?ﬁ?rﬂrdﬁgf%fadydét%y
occurs when. differentially phased energ ortions operate in an o0pposing,
yet har nnrﬂué%slaygg Ar ﬁﬁye\ﬁf %ﬁ Cﬂg@ﬁé"@'i ‘&Eg@ (reqeprligation performanpe may nat el y
"/ 2 half of hhe total energies or portions found at any onetine 73 wthin
the AOE oM RE 358I5BI-on wi || be |ocated on one side of the central commmon
and shared conductive energy pathway in a electrical and/or nmagnetic
operation util ilkiigdisclospdr thatetheseoeross,nfirteniional c ounaccigental thigit neper at es
in a generally opposing cancellation or mnimzation-type manner or in a

manner t haletimentady hermdhe baiancerofthe atventieh contiing the nisPnurh propamper
like that of the prior art which operates in a generally series-type

manner desgiuenté stackig oficemfron corfiktive bathwayisUad diRaBSsd anbl ifully
cancel lation or mnimzation technique of opposing differential conductive

pat hway. Rontemplatedibg tHePappicapts; ucture all but fails to utilize the
si mul t aneous sandwi ching el ectrostatic shielding function 10 inherent in

oo et <" oh 1S9 1808, SEAREA SRl S LARHOH fhe
can occur within any variation of the invention; electrostatic minimization of
energy parasitics by almost total shield envelopment; a physical shielding of
portions of the differential conductive pathways; an electromagnetic cancellation
or minimization shielding function or mutual magnetic flux cancellation or

15 minimization of opposing, 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 paraliel

20 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

25  approximately % half of the total energies or portions found at any onetime



common conductive pathway el ectrodes and differential conductive pathway
el ectrodes, can be multiplied in a predeterm ned manner to create a nunber
of conductive pathway el ement conbi nations a generally physical parallel
15 relationship that al so be considered electrically parallel in
relationship wwth respect to these elenents in an energi zed existence with
respect to a circuit source wll exisyzadditionally in parallel which

t hereby a e i ased .. ca itapce val ues. Next, additional
conmon coﬂ%'t}sz iﬂ\q/ée %@?hﬁ/géégs'm’?rglﬂ?dpﬂgbpn calgyl OFnBnRasidencbthe, ceatrabr
conductive pat hway ,and a. pluraljty of conductive electrodes are enployed
to provi d8°’§'ﬁ”‘?'hé¥8£§‘é‘63q' Eﬂ@qhéqwemw pathwaycini a elecirinah aag/eriagpetion zed
Faraday cage-like function and surge dissipation area in all enbodi nents,
Fourt h, apgﬁ@.ﬁ’@ﬁ atiliging risnparaliehenarerainiarciog nommterpadutiiat veperatea) th 25
paired with two additionally positioned and sandw chi ng conmon conducti ve

74 pat hnagserally oippobing caneeliativer ar njnimézstiondype ehaimedlod iba mashdritaaed on
opposite sides of the central common conductive shield (other elenents

such a5 does$ eot ehhaneé er crdateetrithértar RirEédln & RS ke Bhee fH?éjgriBrai rs,
each positioned on opposite sides of said central common [ayer can be

| ocat ed battwetich opesseb irs hi g@@al%é@%ﬁ?kﬂ@%nné@s@h@ Re uS8EERA taﬂgﬂad”‘:t lve

pat hways can be enployed such as the desi gnat ed shi el 0 not

1, st i, AR B AL

of the enbodi nents shown a cont enp ally,

the shapecP i o i BNaT LRI USATRR) < Bt Betba o dts SRUCRES alt buca
char act er{}aﬁgi fo° u?iﬁfé rtﬁg Simut a%goxtjsh esa%%%él%ﬁé | &gctirgst\gﬂé Cshhitf:'ltz}iengf iftljrtwcetironi s Lo
10 inherent in the new invention as has been described in this disclosure.

In all embodiments whether shown or not, the number of pathways, both
common conductive pathway electrodes and differential conductive pathway
electrodes, can be multiplied in a predetermined manner to create a number of
conductive pathway element combinations a generally physical parallel

15 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 paraliel which thereby add to create increased
capacitance values.

Next, additional common conductive pathways surrounding the

20 combination of a center conductive pathway 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 shield

25 paired with two additionally positioned and sandwiching common conductive



be used due to the physical architecture derived fromthe arrangenent of
common conductive el ectrode pathways and their attachnent structures that
format | east one single conductively honogenous Faraday cage-like
conductive 15 shield structure with conductive el ectrode pat hways.

Al t hough the principals, preferred enbodi nents and preferred operation of
the present invention have been descrilpgd in detail herein, this is not to

b t [ L 0] o,the particular, illustrative forns

i scl ooea PREWESS HFIkidS Hid Gndaud BESRRY fhd Bhal b posianed onraprpsitet hat
vari ous rmsga% cati,ons of the 20 preferred enbodi nents herein can be nmade
wi t hout depa %i‘%t & oW SYPMGn Sondyetiee shield hothery @lementsasudbf ased by

t he appended c*ai ms, The Claims 75 1. An energy conditioning substrate at
| east chardIElectc/Batesipl apd diffgrantialcontugtivecelatinede baics, rembbspasitioned on
substantially the same size and shape including at least a first, a second

and a t hi raPPosite| sideg of| said rasidral momrears tlagerpean bef Ieaesd hedweeRithese
substantially the same size and shape which include a first and a second

el ectr dde shigitds ame destrilmet)dubdditiehyl cofmher egofdutiive hgam\b@ys atkh L he

plurality of shielding electrodes; a material having at |east one

pr edet er niemploped stichyas \Whe -8Ndédignaed sHidity tRht BBir?dtq’ié%bél ?%F&ngfazr and

the pair of electrodes are spaced apart from one anot her i al .

a plurali tesndlician ' ' [ | : LLSt. o cand and a
th!ord condgt?ctiSe v?gw&%dje?ﬁéyﬁg |Lﬂr;‘li§?'tﬂ%G[\]f\];é’(tziil rgg'gtgf?%é é@&ﬂ"@ﬁﬁ% n

shi el ded RyndtiBquily & te%&ﬁa%gﬁigéﬂtsm el ding el ectrode, and the second

el ectrode 1s sandw che by the second and the third shiel ding

el ectrode; Finally, from a review of the numerous embodiments it should be
10 apparent that the shape, thickness or size may be varied depending on the
electrical characteristics desired or upon the application in which the filter is to
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-liké conductive

15 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 of the

20  preferred embodiments herein can be made without departing from the spirit or

scope of the invention as defined by the appended claims.



wherein the first conductive via is conductively coupled to the first

el ectrode and insulated fromthe second el ectrode and the plurality of
shi el ding el ectrodes; wherein the second conductive via is conductively
coupled to the second electrode and insulated fromthe first el ectrode and
the plurality of shielding electrodes; and wherein the third conductive
viais ely coupled to the pluratgty of shielding el ectrodes and
insulated fromthe first and second el ectrode. 2. An energy conditioning
substrate at |east characterized by: a material having at | east one

predeterm ned prapertain angfgy @nditlorhg Shbstratendt IehsiciHarderrized by:
substantially the sane size, "and shape including at least a first, a

second and a t hi radphinakty dofnghieldirg eteldrode® af pubstantiblly dhe edaner side sard
substantiaIIK the same size and_shape i ncl udi ng_ at least a first and a
second el ecshape inglidingaatdeasdedirst.ia/eesond and artbdrshipidingee!lgabeder ; wherein

h shi el di | ectrqde of t | ural i f, shieldi | ectrod '
Carger than any GhSEeLPRSA BFCYPREHLEUPHEIETY PERATBRSEE RREr 813P% he
tirst el ect : e . :
slhlr :I d?ngcel('@lgﬁ Ic])'g%l,aa%nén ﬁ%g%s@g%nggg e@f@g%ﬁocﬁ%%ﬁgkﬁbcﬁggha%%?dtgﬁl eilsded
by the secopgifad ffdH théotitbrsdicethdi marfihe et siieRiingeRictiodidshe first and the
second el ectrode are arranged and orientated in a manner that sandw ches

t he second shi el di mgteriab bavingeatfleash one preideyermippdgropepysi ti ons; and

wherein the plurality of shielding el ectrodes, and plurality of electrodes
are conductively i sol athafelry & dHeralibbiaieshigiting prleekiodenrantythgr PREaSE t he

electrodes are spaced apart from one another by the material.

a plurality of conductive vias including at least a first, a second and a
third conductive via; '

wherein the first electrode is sandwiched and shielded by the first and
the second shielding electrode, and the second electrode is sandwiched and
shielded by the second and the third shieiding electrode;

wherein the first conductive via is conductively coupled to the first
electrode and ‘insulated from the second electrode and the plurality of
shielding electrodes; |

wherein the second conductive via is conductively coupled to ‘the
second electrode and insulated from the first electrode and the plurality of
shielding electrodes; and

wherein the third conductive via is conductively coupled to the plurality

of shielding electrodes and insulated from the first and second electrode.

2. An energy conditioning substrate at least characterized by:
a material having at least one predetermined property;
a plurality of shielding electrodes of substantially the same size.and

shape including at least a first, a second and a third shielding electrode;



material. 3. An energy conditioning substrate at |east characterized by: a
plurality of shielding electrodes of generally the sane size and shape
including at least a first, a second and a third shielding electrode; a
plurality of shielded el ectrodes of substantially the sanme size and shape
including at least a first and a second shi el ded el ectrode which are
conductively isolated fromone anot her; ®Berein each shielding el ectrode of
the plurality of shielding electrodes is larger than any one shiel ded

el ectrode of the plurality of shielded electrodes; wherein the first

shi el ded el ectroda plaraiynafi eleettotes wafe subsiantialiys tthanslamieh sizee @odd shape
shi el ding el ectrode, and the second shielded electrode is sandw ched

bet ween t he iselsding @ideesk a frstdandi @ seeance lelantiasige Whichaaier icandhatively at

| east one pr.edeterpm ned property;, and 77 wherein the plurality of shielding
el ectrodes dﬁg'ai%@]ﬁm ?f‘&?\?ﬂ" shi el ded el ectrodes conductively isolated

condi t1on ng subsneiel src ik Halhers ST biFalI Ty Reirer obefirfigS
el ectrodes ijg leggeﬁitwéd O Mné%tﬁfbé&th@tplﬁ%ﬁﬁ}%@eIEBH{)HQS; conductive via of

the plurality conducti ve vias; and wherein'the at least fourth

conductive via i swheii Hiefrst electtdue pasandwiched enid sihietdedbby The festeany
conditioning substrate of claim11, further characterized by: at |east a
pair of out gheﬁchndi&rgelgqr\gcgle&[@dg. and the second electrode is sandwiched and

shielded by the second and the third shielding electrode;

wherein the first and the second electrode are arranged and orientated
in @ manner that sandwiches the second shielding electrode from mutually
opposite positions; and

wherein the plurality of shielding electrodes and plurality of electrodes
are conductively isolated from one another and spaced apart by at least the

material.

3. An energy conditioning substrate at least characterized by:

a plurality of shielding electrodes of generally the same size and shape
inciuding at least a first, a second and a third shielding electrode;

a plurality of shielded electrodes of substantially the same size and
shape including at least a first and a second shielded electrode which are
conductively isclated from one another;

wherein each shielding electrode of the plurality of shielding electrodes
is larger than any one shielded electrode of the plurality of shielded
electrodes;

wherein the first shielded electrode is sandwiched between the first and
the second shielding electrode, and the second shielded electrode is
sandwiched between the second and the third shielding electrode;

a material having at least one predetermined property; and



wherein the pair of outer shielding electrodes at |east sandw ch the
plurality of shielding electrodes; and wherein the pair of outer shielding
el ectrodes are at |east conductively coupled to the plurality of shielding
el ectrodes. 6. The energy conditioning substrate of claim5, further
characterized by: a fourth conductive via of the plurality of conductive
vias, and the fourth conductive via is €énductively coupled to the pair of
outer shielding electrodes and the plurality of shielding el ectrodes; and
wherein the fourth conductive via is insulated fromthe pair of

el ectrodes. 7. Theheredin the plonality iodshieidisgledtatetde saind:thes phupality wf tshesided
characterized by; 78 at least a pair of "outer shielding electrodes; wherein
the pair of @aelspdemicendueliyely dxqlaiggeiom oneaanoben ANt sPaRed ppaitdwy 1y of
shi el ding electrodes;, and wherein the pair of outer shielding electrodes
and the pIuHEF?Y@ed?é“%ﬁ'elding el ectrodes are conductively coupled to one
another. 8. The energy conditioning substrate of claim7, further
characterized by; a plurality of conductive vias including at |east a

first, a second, & thiTee amstgy tenditibnimgndustird® \dfaclamherei whiegheinf kst
conductive via is conductively coupled to the first electrode and

i nsul at ed f rpanditye of sb@iding| eletirodes as dondaciivaly aaupledfto- athiealstlianfourth
el ectrodes; ) . . '
conductive via of the plurality of conductive vias; and
wherein the at least fourth conductive via is insulated from the pair of

electrodes.

5. The energy conditioning substrate of claim 1, further
characterized by:

at least a pair of outer shielding electrodes;

wherein the pair of outer shielding electrodes at least sandwich the
plurality of shielding electrodes; and

wherein the pair of outer shielding electrodes are at least conductively

coupled to the plurality of shielding electrodes.

6. The energy conditioning substrate of claim 5, further
characterized by:

a fourth conductive via of the plurality of conductive vias, and the fourth
conductive via is conductively coupled to the pair of outer shielding electrodes
and the plurality of shielding electrodes; and

wherein the fourth conductive via is insulated from the pair of

electrodes.

7. The energy conditioning substrate of claim 2, further

characterized by,



wherein the second conductive via is conductively coupled to the second

el ectrode and insulated fromthe first electrode and the plurality of
shielding el ectrodes; . wherein the third and the fourth conductive via are
conductively coupled to the pair of outer shielding el ectrodes and the
plurality of shielding electrodes; and wherein the third and the fourth
conductive via are insulated fromthe fif8st and second el ectrode. 9. The
energy conditioning substrate of claim3, further characterized by; a
plurality of conductive vias that are isolated fromone another including
at least a first, ablesstamdijr of auter shialdingelfeatrodBsconducti ve via; 79 wherein
the first conductive via is conductively coupled to the first electrode
and insul ated frowhafeindhet painof sewten shegldiogr elgstradast aleleast iwandwigh dhe

shi el di ng el ectrodes; wherei he, _second conductive via is conductively
coupled to I'?EiHE""I %EEEW%%P%Q%MWQSUI ated fromat |east the first

el ectrode and t It f | i ] ec : el,n. the thirdg and
the fourth condu?@ Pe}eéﬁ\['/?ﬂg ea?{)gﬂafms :He“gé{j Sﬁ%&@'ﬂﬁa%@%ﬁ?jg&%ﬁé #'% sélu%ﬂlu'g’ sog_cond
el ectrode; aghiblRasy eRcldbes afe eUhGICRIEACES RIS 16 BAk SRstAut.ch the plurality
of shielding electrodes; and wherein at |east the pair of outer
el ectrodes, the third conductive via, the fourth conductive via, and the
plurality of shielding_electrodes are_ conducti vel ¥ coupl ed to one anot her.
8. The energy conditioning substrate of claim 7, further
characterized by;
a plurality of conductive vias including at least a first, a second, a third
and a fourth conductive via; |
wherein the first conductive via is conductively coupled to the first
electrode and insulated from the second electrode and the plurality of
shielding electrodes; |
wherein the second conductive via is conductively coupled to the
second electrode and insulated from the first electrode and the plurality of
shielding electrodes;

.wherein the third and the fourth conductive via are conductively
coupled to the pair of outer shielding electrodes and the plurality of shieiding
electrodes; and

wherein the third and the fourth conductive via are insulated from the

‘first and second electrode.

8. The energy conditioning substrate of claim 3, further
characterized by;
a plurality of conductive vias that are isolated from one another

including at least a ﬁrst, a second, a third and a fourth conductive via;



10. The energy conditioning substrate as in any one of clainms 1, 4, 5, or
6, in which each shielding electrode of the plurality of shielding

el ectrodes is |arger than any one el ectrode of the pair of electrodes. 11.
The energy conditioning substrate as in any one of clainms 6, 8 or 9, in
which the plurality of conductive vias is a plurality of conductive
apertures. 12. The energy conditioning sdl¥strate as in one of clainms 1-9,
-in which the energy conditioning substrate is found to have an odd integer
nunber of el ectrodes. 13. The enﬁ%gy condij.tioni ng substrate as in one of

clainms 1-9, in which VRERIALNGNIShcenduetive,yia i sopduetivaly aaupled iprthees:

o B Ur U oA A Re RS U1 She sBB3be S e
wherein the firstpgrdigy BRshRIAAG eRdrddesat | east coupled to the first
shi el ded el ectrode; wherein the second external electrode is at | east

coupled to the second whbireihdbe stéeid edadustiver eianist bentbttiviblexdsipiéd to
electrode is at |east coupled to the plurality of shielding electrodes,;
and wherein the fihessecond elretrade and iesuletathiror acleastithefitst ededirade bodst
conductively isolated fromthe third external electrode and one another.
14. The energy co c] @#&Q}gﬁjﬁwﬂ%ﬁ@cggﬁﬁﬁ: one of claims 1-9, in which

the material having atyhepsh MRCHRPUREETE 160HA" ORRLIES vaCLFE 5t jeddiom 2

group consisting of a nmaterial "haviT I'eas erri _ ;
material having ahsbigsd franflitRl et Ah§ sBEEREElettag; 2 material having at

east 2 at least a pair of outer electrodes that sandwich the plurality of
shielding electrodes; and |

wherein at least the pair of outer electrodes, the third conductive via,

the fourth conductive via, and the plurality of shielding electrodes are

conductively coupied to one another.

10. The energy conditioning substrate as in any one of claims 1, 4,
5, or 6, in which each shielding electrode of the plurality of shielding

electrodes is larger than any one electrode of the pair of electrodes.

11.  The energy conditioning substrate as in any one of claims 6, 8,
or 9, in which the plurality of conductive vias is a plurality of conductive

apertures.

12. The energy conditioning substrate as in one of claims 1-9, in
which the energy conditioning substrate is found to have an odd integer

number of electrodes.

13. The energy conditioning substrate as in one of claims 1-8, in

which the energy conditioning substrate further comprises;



varistor property. 15. The energy conditioning substrate as in one of
clains 1-9, in which portions of the energy conditioning substrate are
operable for electrostatically shielding energy portions. 16. The energy
conditioning substrate as in one of clains 1-9, in which the energy
conditioning substrate has at |east part of a network selected froma
group consisting of an energy conditioniﬁﬁ)netmnrk, a capacitive network
and a common node and differential node filtering network. 81 17. The

energy conditionin trate as .in one of c in. which the energy
condi ti oni ng subs?gPA 'fvso SFgHAl §ledronas lﬁﬁlugi%at'&gét adirgh geseang, anik

ener gy condi S | whi ch the energy
condi ti oni ngééﬁ)gé{égﬁﬁgl@e@%{g%?@]#t%g%%@g%g p%rquomﬁ{ge @ﬂ%trh&'; condi tioni ng
substrate as in o 1; ian
substrate is arraﬂ@ed toh%le r;(eeg’oterhée\agl’&'g‘;??e Eiggg%gg%@:b?%é 0 Bﬁ@'lfH-St
ener gy condlgmemgagelaub@@é_ate as in one of clains 1-9, in which the energy
conditioning substrate is arranged to define at |least one feed-thru

capaci tor. 21. Thwhengndhe sendnd iextdrngl elebiodaieahteash conpledoto thieasemont- 9,
in which portio s of tgg%energy condi tioning substrate were made utilizing
a doping pr%ﬁ:‘ energy conditioning substrate as in one of

claims 1-9, in \A@h(épeaﬁ e RS SterRAMILLPOAL R SR &G Iv'aa tSHE! p‘?ura ity 8

conponent sel ect
shielding electrodes; and

wherein the first and the second external electrode are each at least

conductively isolated from the third external electrode and one ancther.

14. The energy conditioning substrate as in one of claims 1-9, in
which the material having at ieast one predetermined property is selected
from a group consisting of a material having at least a ferrite property; a
material having at least a dielectric property and a material having at least a

varistor property.

15. The energy conditioning substrate as in one of claims 1-9, in
which portions of the energy conditioning substrate are operable for

electrostatically shielding energy portions.

16. The energy conditioning substrate as in one of claims 1-9, in
which the energy conditioning substrate has at least part of a network
selected from a group consisting of an energy conditioning network, a
capacitive network and a common mode and differential mode filtering
network.



froma group consisting of a printed circuit boards, an integrated circuit
wafer, a mcro processor, and a digital signal processor. 23. The energy
conditioning substrate as in one of clains 1-9, in which a portion of the
energy conditioning substrate is operable as a shielding structure. 82 24.
The energy conditioning substrate as in % e of claims 1-9, in which
portions of the energy conditioning substrate are operable for

el ectrostatically shielding energy portions. 25. The energy conditioning

substrate as in o of aj - .0 .which portiaons of th ner g ,
condi ti oni ng subs??'at e@%eé%%gﬁa%q"«g'tf%'ég @g{bsg@‘% as, Hﬂﬁfﬁ?%"&ﬁ/ ?{'rgpe’ﬂance
for energy pghichofse h&o s canslistitQnicn r i

claims 1-9, in whi ch&%ﬁgyeﬁ%r gy rgﬁ%dl r&éﬁ@g’%%ﬁ%ﬁ@%@e@ ﬁdcﬁge%; Q@ﬁagéast
a first and divgeeond |ine-to-ground capacitive relationship; at |east a
first line-to-line capacitive relationship; and wherein at |east a val ue of

the first or the second line-to-ground capacitive relationship is |less
than a value of t first line-to-line capacitance relationship. 27. The

energy conditioni g su gherayscendiborRing subisiiate as @ opg oiwalabmst h&. dner gy
M _ . . ! o e Cod
i roui t comyTighIhé BpRrdy cSRRIONNE hshRi & Lk paiellls 1 one of

claims 1-9, in which the energy conditioning substrate is defined as an
i nterposer |ocated between at |east one integrated circuit conponent and

at |l east a substrti.e; Theenergy conditioning substrate as in one of claims 1-9, in
which the energy conditioning substrate is arranged to define at least one

bypass capacitor.

20. The energy conditioning substrate as in one of claims 1-9, in
which the energy conditioning substraie is arranged to define at ieast one

feed-thru capacitor.

21.  The energy conditioning substrate as in one of claims 1-9, in
which portions of the energy conditioning substrate were made utilizing a

doping process.

22.  The energy conditioning substrate as in one of claims 1-9, in
which the energy conditioning substrate is coupled to a component selected
from a group consisting of a printed circuit boards, an integrated circuit wafer,

a micro processor, and a digital signal processor.

23.  The energy conditioning substrate as in one of claims 1-9, in

which a portion of the energy conditioning substrate is operable as a shielding
structure. |



wherein the integrated circuit conponent and the interposer are coupled to
one another. 83 29. The energy conditioning substrate as in one of clains
1-9, in which the energy conditioning substrate is operable as part of an
el ectronic package having an integrated circuit conponent. 30. The energy
conditioning substrate as in one of claing 1-9, in which the energy

condi tioning substrate is operable as a tion of a circuit.

24.  The energy conditioning substrate as in one of claims 1-9, in
which portions of the energy conditioning substrate are operable for

electrostatically shielding energy portions.

25.  The energy conditioning substrate as in one of claims 1-9, in
which portions of the energy conditioning substrate are operable together as a

pathway of low impedance for energy portions.

26. The energy conditioning substrate as in one of claims 1-9, in
which the energy conditioning substrate includes:

at least a first and a second line-to-ground capacitive relationship;

at least a first line-to-line capacitive relationship; and

wherein at ieast a value of the first or the second line-to-ground
capacitive relationship is less than a value of the first line-to-line capacitance

relationship.

27. The energy conditioning substrate as in one of claims 1-9, in
which the energy conditioning substrate is operable as an interposer for an

integrated circuit component.

28. The energy conditioning substrate as in one of claims 1-9, in
which the energy conditioning substrate is defined as an interposer located
between at least one integrated circuit component and at least a substrate;
and

wherein the integrated circuit component and the interposer .are

coupled to one another.
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29. The energy conditioning substrate as in one of claims 1-9, in
which the energy conditioning substrate is operable as part of an electronic

package having an integrated circuit component.

30. The energy conditioning substrate as in one of claims 1-9, in

which the energy conditioning substrate is operable as a portion of a circuit.



