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CONDI TI ONI NG Technical Field This application is a continuation-in-part @
of co- peMDYFOEHH i cati on Serial No. 101023, 467, fil ed Ded€miEn2/21238 2001,

which is a continuation-in-part of co-pending application Serial No.

09/ 996,355 , filed Novenmber 29, 2001, which is a continuation-in-part of

co- pendi ng application Serial No. 10/003,711, filed Novenber 17, 2001,

which is a conti nuUAARRANGEIMENT POR ENERGY'CONDITIORINGN Serial No.
091 982,553, filed Cctober 17, 2001. In addition, this application clains

the benefit of U S. Provisional Application No. 60I302,429, filed July 2,
2001, U. S. Provisional Application No. 601310,962, filed August 8, 2001,
¢«U. S. Provisional Application No. 601349,954, filed January 8, 2002, and

U.S. Provisional Application Nng&FIg.F%qq}agﬁ?ed) , filed June 12, 2002. This

application relates to bal anced rangenents that use
corrpl enentary relative groupings of energy pathways) such as pathways for

vari ous Fiisr gpplivation e8!l 4 poAtiRRRIcHYinCarei bf ost-pendingC bipPhisatioleSé&rial  No.
shi el ding arrangements nay be operable as discrete or non-discrete
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energy confluences TN
application Serial No. 09/996,355 , filed November 29, 2001, which is a continuation-in-part of
co-pending application Serial No. 10/003,711, filed November 17, 2001, which is a

continuation-in-part of co-pending application Serial No. 09/982,553, filed October 17, 2001.

In addition, this application claims the benefit of U.S. Provisional Application No.
60/302,429, filed July 2, 2001, U.S. Provisional Application No. 60/310,962, filed August 8,
2001, U.S. Provisional Application No. 60/349,954, filed January 8, 2002, and U.S.

Provisional Application No. (Not assigned), filed June 12, 2002.

This application relates to balanced shielding arrangements that use complementary
relative groupings of energy pathways, such as pathways for various energy propagations for
multiple energy conditioning functions. These shielding arrangements may be operable as

discrete or non-discrete embodiments that can sustain and condition electrically

AR

*G00002*

. VR

*159159*

complementary energy confluences.
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wo n3~ouss. ~1 Background PCTI USU2/ 21238 Today, as the density of
el ectronics within applications increases, unwanted noi se byproducts of

the incredoddogembity nay limt the perfornmance el ectroni e;aivsvaRiasy.

Consequently, the avoidance of the effects of unwanted noi se byproducts,
such as by isolation or inmunization of circuits against the effects of the
undesirabl e noise is an inportant consideration for circuit arrangenents
and circuit design. DifferentialBagkgfsufipn node noi se energy may be
generated by, and may propagate al ong or around, energy pathways, cabl es,
circuit_board tracks or traces, highspeed transm ssion |ines, and/or bus

| i ne pal 6gay:sas the densityrefy elestranicsowshinagpplication} inoreaseanmpineantad antsenna
that radi ates energy fields. This antenna-anal ogous performance may
exayrotatis diethei inergaised! elensityt hady  limit httgh eperforatargeci elsctrenio paisaiiirpg
energy utilizing prior art passive devices may experience increased |evels
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i nductive parasitics. ese | ncreases nmy )

Th
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or, desj | nbal ances and performance, deficjencies of the prior art. These
defMiRg iCQES%ﬁFé}loé'rfPf gireyibgiranggmentyaed Cireha®$igl: and unbal anced

interference energy that may couple into associated. electrical circuitry,
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ines, and/or bus line pathways. These energy conductors may act as, for
example, an antenna that radiates energy fields. This antenna-analogous performance may
exacerbate the noise problem in that, at higher frequenciés, propagating energy utilizing prior

art passive devices may experience increased levels of energy parasitic interference, such as

various capacitive and/or inductive parasitics.

Thése increases may be due, in part, to the combination of constraints resulting from
functionally or structurally limitations of prior art solutions, coupled with the inherent
manufacturing or design imbalances and performance deficiencies of the prior art. These
deficiencies inherently create, or induce, unwanted and unbalanced interference energy that
may couple into associated electrical circuitry, thereby making at least partial shielding from
these parasitics and electromagnetic interference desirable. Consequently, for broad
frequency operating environments, solving these problems necessitates at least a

combination of simultaneous filtration, careful systems layout having various grounding or



WO (13/01155.11 PCT/US02/ 21238 anti-noi se arrangenents, as well as
extensive isolating in conbination with at |east partial electrostatic and
el ect r omrayg@®8NHEsshi el di ng. Thus) a need. exists for a selpiCTauseeaizaed,
ener gy-condi tioning arrangenent utilizing sinplified energy pathway
arrangenments, which may additionally include other elenents, anal gamated
into a discreet or non-discreet conponent, which nay be utilized in al nbst

an%rqtﬁhbeéi ArraRgbinedtd, A% WRll d¥ exiciisive ROIARMG MecormBEbhi with lat 18astapaeial
and sust ai nable, simultaneous energy conditioning functions selected from

at 0 I i I ransi ent suppression function, noise
caﬂ%gﬁﬁé?ﬁg%ﬁﬁuﬁg{;#@ﬁa%%@g@gﬁ'ﬁkl ng function, and energy suppression
»functions. Brief Description of the Draw ngs Understandi ng of the present

i nvent i PRugY bl nded. feadsts ifbatedelpcontiinedie eadigyrcariditioning alrtamgengestetidliziveyl
description of the preferred enbodi nents of the present invention taken in
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e parts a Is a relatirve locati'on conpass operable for
det er m ni relatiyve |locations. i QUS ] ' ed;
F| el AR R irpSE A iskodstentRndtt iR HEY s RS A ubRCy
di scl gsed accor di to an _aspect qof the present invention; 3 WO, Q3/ S~t
PCHIUB0ABAIERHOR! 0T HRICARINE. 2TEERve: (SWERERGAY BPIANcedn] 2Ry iinhatle,
enbodi ment of 2B according to an aspect of the resent invention; i

simultaneous energy conditioning functions selected from at least a decoupling function,

transient suppression function, noise cancellation function, energy blocking function, and

energy suppression functions.

Brief Description of the Drawings

Understanding of the present invention will be facilitated by consideration of the
following detailed description of the preferred embodiments of the present invention taken in
conjunction with the accompanying drawings, in which like numerals refer to like parts and in

which:

FIG. 1 is a relative location compass operable for determining relative locations of the

various pathway extensions disclosed;

FiGs. 1A — 1C show relative locations of the various pathway extensions disclosed

according to an aspect of the present invention;



FIG 2B is a plan view of an enbodinent according to an aspect of the
present invention; FIG 3A shows a circuit schematic of the plan view of an
enbodi newWO08/0@Btaccording to an aspect of the present inPemtuson21288G 3B
is a plan view of an enbodi ment according to an aspect of the present
invention; FIG 3C shows a plan view of a shield according to an aspect of
the present invention; FIG 4A shows a relative plan view of an enbodi nent

accor di g, toan, Rows ReciFculf séismaticeskihe plan efvw ofi anféribodiesth of@Baacaeirdingy e
pl an vi ew of an enbodi nent according to an aspect of the present invention;

E}tg‘t%'ﬂgsﬁ%gﬁ‘?}%@ et iﬁ%nﬂbﬁn vi ew of an enbodi nent according to an aspect

: nvent | on; G 4D shows a relative plan view of an
» enbodi ment according to an aspect of the present invention; FIG 4E shows a
rel ati vBiGhl 2B igi avplah vieweobeui embiodiment dcerding 4m ans @speciodf the niessrint
I nventi on; WO 113/ OCSS- 41 PCT/ US02/ 21238

invention;

FIG. 3A shows a circuit schematic of the plan view of an embodiment of 3B according

to an aspect of the present invention;

FIG. 3B is a plan view of an embodiment according to an aspect of the present

invention;
FIG. 3C shows a plan view of a shield according to an aspect of the present invention;

FIG. 4A shows a relative plan view of an embodiment according to an aspect of the

present invention;

FIG. 4B shows a relative plan view of an embodiment according to an aspect of the

present invention;

FIG. 4C shows a relative plan view of an embodiment according to an aspect of the

present invention;

FIG. 4D shows a relative plan view of an embodiment according to an aspect of the

present invention;

FIG. 4E shows a relative plan view of an embodiment according to an aspect of the

present invention;



FIG 4F shows a rel ative plan view of an enbodi nent according to an aspect
of the present invention; FIG 4G shows a relative plan view of an

enbodi mrerwoaseasdi ng to an aspect of the present inventi oRCTRISR/2¥BB shows a
relative plan view of an enbodi nent according to an aspect of the present

i nvention; FIG 41 shows a relative plan view of an enbodi nent according to
an aspect of the present invention; FIG 5A shows a stacked multiple,

Ci r cui tERet APTdRoWACA Yelatife Pl Do bf RAL Mﬁéin@ﬁ%@mngqm aspeett ofothet he
present invention; FIG 5B shows a stacked shield according to an aspect of
the present jnvention; FIG 5C shows a relative plan view of a stacked
mﬁrﬁgﬁpé',nvﬁg “Uhared circuit network havi ng VI As including groups of

pat hways according to an aspect of the present invention; FIG 6 shows a

rel ati vei@p! 46 sticws afreRitiveYlan dierieresinbodiment: accordingi togah @spectasiihet  of
t he present invention; and, FIG 7 shows a relative plan view of circuit .

var Jant according to an aspect of the present invention;
Do S PR RO T on

FIG. 4H shows a relative plan view of an embodiment according to an aspect of the

present invention;

FIG. 41 shows a relative plan view of an embodiment according to an aspect of the

present invention;

FIG. 5A shows a stacked multiple, circuit network including groups of pathways

according to an aspect of the present invention;
FIG. 5B shows a stacked shield according to an aspect of the present invention;

FIG. 5C shows a relative plan view of a stacked multiple, non-shared circuit network

having VIAs including groups of pathways according to an aspect of the present invention;

FIG. 6 shows a relative plan view of circuit arrangement variant according to an aspect

of the present invention; and,

FIG. 7 shows a relative plan view of circuit arrangement variant according to an aspect

of the present invention;

Detailed Description



WO 03/ O0SS~1 PCTI US02/ 2123H This application is a continuation-in-part of
co- pendi ng application Serial No. 101023,467, filed Decenber 17, 2001,
whi ch i s woodnisssuat i on-i n-part of co-pendi ng_appli cati on PSarisab/21d08

091 996,355 , filed Novenmber 29, 2001, which is a continuation-in-part of
co- pendi ng application Serial No. 101003, 711, filed Novenber 17, 2001,
which is a continuation-in-part of co-pending application Serial No.

09/ 982, by dppliedticht hea dontind@tidn-iepant aff \do-pdndisg i appliqativat Seriay No.

reference herein.. In addition, “this appl ication claims the benefit of U S
Pr qujoisdet, AR i 58tdmBefNO17,600892, Righ id |§dcéh'ﬂir}ha¥ionaﬂg§brt WtSco-pending
Provi si onal’ Application No. '601310,962, filed August 8, 2001, U.S.

' Proyisi I N | h! : ; :

pr SoPRERE SABING /% R85 it Nidusther 2p: 2007 3HGh Y% & porl it bty
which is_.i or at ed_by ref in, |t istob tood. that th
1 Garhendipe ARBEATRR | SRUAbMNG N OB EHE. MerkripiRe el hoddodi Aamichi &1 o
illustrate elements that are relevant for a clear understanding of_ the
pr esutinuationeintpash of warpending appligation, Seriad Nec0YBgHS3, dted Ostabiey 17BP1,
other elements found in typical energy conditioning systens and net hods.

Theseh of wivich isdnyoploratediby refierencd herdih..r ecogni ze that ot her el ements
and/ or steps are desirable and/or required in inplenmenting the present

i nvention. However,  becayse such. ele ts gnd steps._are well kn .in_ the
art . and 1RGN 1 this, SRBIGRION SEIM thp SN ¥eb Sn FErGy'aNa: AGPLFAtIcRNo.
present invention, a discussion of such elenments and steps is not provided
he 661302429, filed cluby @5 20Rdr &1.5. Prouisipaak Applieation NouR/3M9GR,ifted Auaust 8,
nodi fications to such el enments and net hods known to those skilled in the
ar 0oAddU1S.orabvisionat Applicatien aNpar@0/849 ®5dhofiledskiehlay 8y 20@2,arend HAS.
ternms used herein that may r

Provisional Application No. (Not assigned), filed June 12, 2002, each of which is incorporated

by reference herein.

It is to be understood that the figures and descriptions of the present invention have
been simplified to illustrate elements that are relevant for a clear understanding of the present
invention, while eliminating, for the purpose of clarity, many other elements found in typical
energy conditioning systems and methods. Those of ordinary skill in the art will recognize that
other elements and/or steps are desirable and/or required in implementing the present
invention. However, because such elements and steps are well known in the art, and
because they do not facilitate a better understanding of the present invention, a discussion of
such elements and steps is not provided herein. The disclosure herein is directed to all such
variations and modifications to such elements and methods known to those skilled in the art.

Additionally, it will be apparent to those skilled in the art that terms used herein that may
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WO U3/ (111 SS-L1 PCT/USU2/ 21238 i nclude a whole, or a portion of -a whole,
such as "energy", "systenm, circuit, and the like, are contenplated to

i ncl ude wooh3/wdse4iporti ons of the whol e, and the entire of PChaSatei2eg as
used, unless otherwi se noted. As used herein, an "energy pathway" or

"pat hway" may be at | east one, or a nunber, of conductive materials, each
one operable for sustained propagation of energy. Pathways may be
candwee & &hold) or ebpottiehtafra whols gaichras ‘emergyl’s “sistemt,i drcuiteard dhe fkesare
conpared to non-conductive or sem -conductive materials directly or

i négrftlsﬁgléteawmc%é BotiPthe?Sb BRSO tife Whfe, RiHd WY EntirbrbfaRE vihold,2ad1eyd, Tay

te propagation of a first energy by allow ng for various energy

f aci
~condi tiqping.f jons, such as conditioning functions arising due to any
OHQQSFS§ﬂﬁﬂﬁ%§ﬁQ%%&aspects, such as, but not limted to, the shielding, the

orientation andl or the positioning of the energy pathways within the energy
" pat hwayAghijsa dRireint anwi@hérgw[sairmw’@rr'pﬂmwmtrﬁawbéiatgeast onie, antaahumber,
and/ or positioning thereby allow for interaction of the first energy with

prBP@&%ﬁdTigeﬁﬂSfegiiaﬁé ddth! ?ﬁ‘é PP AR SBE LSNP pRipddRfidh dféndrgy SPativeayay -

An“energy pathway may I nclude an energy pathway portion, an entire energy

path a_conduct.Qr n_en tor. an .

oy Brdoe cPolPaN<: bt BCpSe BosRatg  Bria B IGHR] bt ax@ihodfi to
may include a plurality of each deyice or el engnt discuss her ej. nabqye

W BenoBBEucive: o SHIBHG9 PHRIHRRENTALE AP, OF TBPCY BIAG fon F GRJRCERY (6,
conductor may include, for exanple, an individual conductive material

pothe pathwaysoAdenergy pathwiay meytacditatei prepaaatinmgf adirpl=ensiay byatlowieg fer cal
wire, a via, an aperture, a conductive portion such as a resistive |lead, a
congiiis grentoanditionhey furmtions| sach ek eonditioming furictipns weisirgsdye & any one
separated by at | east one nedium 801, for exanple. WO 113100Sa. 11

PC HS%hBAreBadhetié eduthTay, biiChsdiinited i, ahei stielairey; the dfientativhi aildionthe

pat hway portion, a shielded pathway, a shielded conductor, a shielded

en d r i aot T / I : ted
enPerefifEdt e, endhob BahRRe ABGh R0 endhGy KRfilay R PhAKP e o
t he devi ces, di scussed herej.nabo with respect i e s U .

o AERTEPG RIS BTN 2N Ay e T an s HobitoERETELed afed P nfbrabit Sfhe firs
conplenentary orientated, wth respect to a main- bod}/ 8?, 832, _havi g’
vaene@y pithhiepagating anergies 485} @hacompiemgntary to- st leagi the Jirst,gpergy: yon

Mai n-bodi es 80, 81 may be in three dimensional physical relationships

i neénergiupathway mapaiinsludgr anpshergydpathwalyupartion, ean entire eneyorneathway, a
orientation, position, superposition, non-superposition, alignnment, partial
al icgndector, dregnirgy condoetoapan elpctiadd, peastdnd ppmiesy-cré&atpdrquodadtoneamd/body
pathway 80, may, for exanple include a pairing of physically opposing and
OPROSHIERY. YA PlUrSity adfeshdray rpém%y@ahav\m@@ at Fmamy of anchodevied or Wlement
conbination of, electrically null) electrically conplenentary, electrically
dif j : [ i t a j e
01 18084 HereifbncilePith 1e8pbet & 9;: PatfiyaR FUNCrA 55 REARHerdBY hérdh,

eas east’ parti al ng at |east one energy pathway,
or a group of shields formng a shiel tr . At t i al.|
s hiCQr‘aFﬁt&,P m\ﬁya'nﬁlL@@n SBE?F?/'@pgani 4 Hl"ﬁ"d&aith%@§ E'\?%E'E%%H%c?él)@gﬁyai sotdlgt% {e“éé(
pairing of at |east two ener pat hways, .sych as vjas, apertures or .
coPANEeh fARduUGHxe r@dh‘ﬁay’h@\&?ggwﬂﬁv %&@ﬁmtréﬁ*’%‘ VAR R VIR AN ARETIWRY BWFARidkCchYe
propagation on a conductively isolated pairing, such as conplenentary
paipogitbrpautivay € re@éaﬁiyedga@,n@rcgydpm@a@agenﬂi poRtie afom electrical plate, such as

plates separated by at least one medium 801, for example.



shields, or at |east one grouping of shields, serving an isolated circuit.
Thi s enbodi nent may all ow a | ow i nduct ance pathway to form anong at | east a
si ngl e pave oahoissol at ed and separate s WO ( 13/ UCSS~1 PCPCUALSe2212383
paral | el pathways serving at | east one separate and distinct isolated
circuit system An exenplary enbodi nent may allow for the devel opnent of at
| east a | ow i nductance pathway for utilization of energy propagating on at

| east omeshidirhe) indudevay siiblding lebecttode)m shigiding patiwal gebrtion, aestielded
paral | el pathways and the devel opnent al ong at | east one parallel pathway

81; g%ih\héﬁsé sH"éﬂ‘;%%H gtSﬁ?&aw, ia“%@kféﬂcénéggg%ﬂuﬁﬁr, Hishididad eRsttRfdec RREMF at

pagating a east one ot her arate and distinct isolated circuit

e ot pR RSl AR et AT A bl BrcafieHs; rBCR6 5
N plialayoTahe feyiesraiogiapa orgBbO R MLIFSO RGO ROBCK. | oner | mpedance

operabl e for portions of energy to be taken away fromeither of the sane
at. leasi, 0O n u . or At RSy s he Gk i t
assenbl ;Sﬁs T‘ﬁnlg%(Fsgér@é(rggfh&g%'@f aaopvétﬁarr% dance Er}rgyg%rgltp f%ge@{aer%t ?Pglg f%d or
directly coupled.to either the s at | east ong.eper sour.ce. or st
onsoBt e R Gote el (i e de il i Hon B e B iRlY RFioBRaflmb
i nductance. A system_ mmy, have both a pathway of .| east inductance and a
A BRI, (RN AP 2G0kc 8 14RF e B1APC 161 SbTe. leiR-Dpdion . 1 Mavors Plbtes-o
capacitors found in the industry wherein an equival ent series inductance
( Edlimensionat gpwysiaab rrethdionekips sindiriddllyy isi pairs.e geoufzaat and/ort plorglitieseas to
i nvention the pat hway
distance, orientation, position, superposition, non-superposition, alignment, partial alignment,
lapping, non-lapping, and partial lapping. Superposed main-body pathway 80, may, for
example include a pairing of physically opposing and oppositely orientated main-body
pathways 80 that are any one of, or any combination of, electrically null, electrically

complementary, electrically differential, or electrically opposite.

A pathway arrangement may include at least a shield at least partially shielding at
least one energy pathway, or a group of shields forming a shield structure that at least
partially shielding, via a conductive shielding, at least a conductively isolated pairing of at

least two energy pathways, such as vias, apertures or complementary paired pathways.

An exemplary embodiment may allow energy propagation on a conductively isolated
pairing, such as complementary paired pathways, causing energy propagation on common
shields, or at least one grouping of shields, serving an isolated circuit. This embodiment may

allow a low inductance pathway to form among at least a single pair of isolated and separate



of | east inpedance and the pathway of |east inductance for a circuit for
energy conditioning may be achi eved i ndependent of the physical size of the
devi ce. Weswodspect s depend on a predeterm ned capacit aneeTdsveioped by a
predeterm ned | ayers in the present invention. WO 113/1111SS.~ 1 PCT/ U
5112/ 21 238 Arranging the pathways allows the resistance of the conductive
material of the pathways to primarily determ ne the energy delivery, or

rebatdIse tpiﬁlmvilé_\}se @,lsmg O?qf ferst dret %@&a%é ArRPistMee iSQuidE ci?f:ui_flf_ @s@ma% one

ener gy ut | I zI'ng an integrated ci rc]thl t, for exarrlp! e. ESL may be
R e@a@o&%ﬁﬁgmj%‘f%w iolghe Risteldithsh Sff%t‘*isﬁﬁf%ﬂ%@ﬁiﬁtéa@%gﬁﬁwr
. i in FlGs. , 1B, 1C, 5B, ' '

o BB AHERURD ehensIBoPiRRATRING Giprb(Rast ang, PATRLOLERNEY o FoRgEntle SotioBh
pl acenent into a circuit arrangenent, may allow for energy propagation
- wi tsolatedrangl saparate tparallelnpathwapatantaiie skevelopmenthalengast leagt opet paraliet eby
allowing for the mutual interaction of opposite portions of pathway-soured

magathivay 6f at Emspondusthdr hyw tindugianga gathvay 6br etilzatipnf ofedriergyrprepagating
emanating outwardly fromeach set of the conplenentary conductors. This

MubidRl dt Mt RReMBYPsrate BHA UatineARERIEAEIret 5stefPodi ment's wherein
certain pathways may be partially or totally physically shielded from ot her

conpl ement ary pat hways, and may be placed within an influencing distance of
t hose o

oS ok aTBh TR B Ao RIS B oo B8 Giroli SESHRRS 1l b Aebdelord
pathway of relatively lower inductance, while other pathways may be electrically coupled to
an energy source or an energy load. A pathway of a second plurality of pathways may have a
lower impedance operable for portions of energy to be taken away from either of the same at.
least one energy source or at least one energy load of the circuit assembly. This same
pathway of low impedance may not be electrically directly coupled to either the same at least
one energy source or at least one energy load of the circuit assembly as the one pathway of

lower inductance. A system may have both a pathway of least inductance and a pathway of

least impedance which are not the same pathway.

In contrast to capacitors found in the industry wherein an equivalent series inductance
| (ESL) of a capacitor device is nhormally size dependant, in the present invention the pathway
of least impedance and the pathway of least inductance for a circuit for energy conditioning
may be achieved independent of the physical size of the device. These aspects depend on a

predetermined capacitance developed by a predetermined layers in the present invention.



respective conpl enentary pat hways, including the spaced-apart relationship
and the interpositioning of a shielding between pat hways, and the

conduct i webys/eseliat ed rel ati onship of the pathways, may cectrrisoree3go this
mut ual cancel lation effect. Additionally, the shielding operations may be
predi cated on a relative positioning of a mating of the paired pathways
relative to the conductive electrostatic shielding. At |east the

Gynam canarongC E, SRURRRS (AR b, REARS SR SPOREE BHE e 8%

vari,ou r gy .pr i i n I ous. di ' '
oot R e AES B ey ok el e, 8 Lol BURREMAVRY St hotweon at
-operation utilizing the pathway arrapgenent. A sub-conpinatign_of

el least 8RR §REGECR| aneray 8pHIong aber wtg}'%ﬁtst'ea@&éann'ﬁ&%ﬁ Qe OrRGMRGel op
along or within a pathway arrangenent, or along or within a closely coupl ed
- extlee 2SL cvayibet avregligitié dactosn datber deary acprimiasy fagos épradalivery routeome pore
groupi ngs of shields, to thereby forman energy conditioning circuit. These

el dsdd nelid ofdidbilitatieg induitatcesl | y actuat ed i npedance states may
devel op, for exanple, because of the energization of one paired set of

pat hways of an lrc orii t ces Wy Jdevel op~on ,a

pai red BeandfUStkebat Ry brABoakint sy RREE T F15s! 10 Tscdios B ng
to an aspect Qf the present invention, each shield y include a mai n- body
5 IWhRERTR T YPRQUBATORRGAHES CRSTSIGBINSYhe CORRITTBENIAY, e RRMaY Sangomsatner
and at the sane tine_nq¥ substantially imure and shield the nain-body 80
of upere piaeregnt jelormaiyeuit arrapgrmentnmeiatem for energieppagation iwithémor alona he
col l ective shielding main-body 81 nay only partially inmmure or shield the
patdvtain energybpdthwids bh the patstayorerapgenient, dierebyg allowihdi foy. théc emrtdahg
to an aspect of the present invention, a balanced, symmetrical, pathway

ar infEYSRiBAt offBdppaRRe| poftioh® tdfe BYurRd RAGRtE RS PeRAtcsdi BY dthe
from conpl enmentary pat hway si zing and shapi ng, and/or fromreciprocal

m compl ement'ary pat hue) nd sh
e T S R B R Rt

ener ropagation) |nteractiaons airin or _match-ups of ,various..dynam c
quSaPIaTaSRERE A helptp b o Mituel Qoteréfork wifhE nah il nfdnaiugy (fl.)
of testing equipnent. Thus, when portions of these conplenmentary, ener 11
Woehodimgriswherein cerain payva)saay: 'P%@aﬂﬁ"é(r%rcto@li)frﬂnﬁt'%!ﬁ%’!m §'I"'9!d9ldh@8%‘
energy may be beyond the quantifiable range of the typical testing
eqaiheraompigmesiary patkwaysitand may ok placedwithin endnfluencing «lisianeg obthorey
enpl oy increased controllability, and thereby the electrical

c hethaet @mplenehtamdpathwagtf Eurthen, el sulbstactidl similaniyt v sizki asd rslapbeof the
controlled, such as by predeterm ning the desired

respective complementary pathways, including the spaced-apart relationship and the
interpositioning of a shielding betwéen pathways, and the conductively isolated relationship of
the pathways, may contribute to this mutual cancellation effect. Additionally, the shielding
operations may be predicated on a relative positioning of a mating of the paired pathways

relative to the conductive electrostatic shielding. At least the complementary energy

conditioning functions and electrostatic shielding dynamics discussed herein may operate on
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measurabi lity, behavior or enhancenent to be provided, and by a
correspondent arrangenent of the elenents, such as specifically by an

ar r angenemo 0300ssdte el enents to provide the desired nmeasur OTIUSVY2188 ef f ect .
For exanple, a desired electrical characteristic my be predeterm ned for a
desired enhancenent by varying at |east a portion of the conplenentary

bal ance, size, shape, and symmetry of at |east one pathway paring, as set

f Wér%d?éﬁér@yﬁbﬁﬁgm ﬁisvérldu&difé’ét@ﬂsidlpﬂrﬁ Gariods Predet&mihe€ pabiiways] &

for exanpl e. us, "the extent of energy interactions, nutual energy

pr t] L g f Q. I | ed by

F o7 2Rerate o Ireis B8%ind B SB6ERon \MiZ 53 cRtnyiR) aREnGaThE | 0,
-conputer tolerance control, such as sem conductor process control, may
cont r ol At sigdseoinblireitinceselettomagaetitally/dibosostatieallyaattvatesl hpedaroebsiteent
may be formed using manufacturing processes, such as passive device

pr Rm%gsééfelo&%?éﬁﬁ%tr Wiﬂg@ hﬁgstrmféy :aﬁ(anbenféaﬁ, aF hlodwapﬁthﬁnaraas@?mmd on

meas renept? may” there cancel  ed”or suppressed by the formation, and
regpeniel Sopd R, PfioserkioGural REPHSE (G CARTER or IRl R TIASOESTR

of pathways in an amal gamated el ectroni c._structure havin | anced, ..

o 6L 9T oforn RS ol TR SRS SIS oA Ca T PRt PetaticAly

pat hway 12 WD 03/ UCSa~I PCT/ US02/ 21238 architecture having a stacked

hi actaated inpegancavsiales aay geselopmient exampleecayap & tbat ensroizatinn Afeene and

that are positioned conplenentary to one another, thereby formng pairs,

eaphired sehiof paptavays ef ené<iranit ipairtign, dupti bt stemessarnilyrdayetdp sh dmasherpaired

centrally positioned shield, wherein each shield may provide a symmetrica

bakansy ghwal 8 Fron® bnbtHel chagiipoaion, Bsdxamypland the overal | pathway

hi erarchy as depicted in FIGS. 1A to 41, for exanple. Thus, predeterm ned

identically sized, shaped and conpl enentary positioned pathways nmay be

pr esent Ageorsling&e apiagpest obthecpresgnt ipveotion, eardusiipldanay feslude anmatpbedy e

circuit portion. Atotal circuit may have its conplenentary portions

sy BEMait-abtiesd$ v nindedliectively amciptardectieely qoupte tadnd anatiteriand| aidhagame

reverse-mrror imge positioning of paired shielded, conplenentary sized

angmeHRGSURBLAMRNG imPfitE WrehsHisIdethel rAamtbeMe 80 1f e eRb gy ?zﬁthwla(?s. Keotpedi ng

to an aspect of the present invention, each pathway nmay be) for exanple, a

fi bithadihEhts” o il gr&%& Aherfidt Pi0 cBQUNE: sﬁTeudiﬁ¢ %gma&y gyt gRARIGHly
er) a de chi ng of a

circurt wa osit, an e , Or a resultan dOpI Ng process,

and the shield may.he,. for. exanpl h . r .
coRAES M E oo SRy BT el BoS AT o, R b P P oG igiaing,
etching, a resultant of a doping process, and may have) for exanple,

resi sti YWecBrdiRg'tbi &% aspael bi eealpresentanvéentiony & daldrided7 sgmmetrtallipzghway
conductive and nonconductive el enents, between the various pathways. These

ad%rahgemene' pt %ﬁ[@ﬁyeﬁ@pe thBe éyﬁsrﬂbggd;ogr rc_%ﬁaweédp‘erggé(@di shiel®, from

ferrondgneti c-1l1ke ic layers, r inductive-ferrite dielectric

der] ' ri : j L t ; :

ut ePiBicrherfy Balfhdr skARL A0S BapRE, ANBoraton b iceaEARo B Brng of
different conductive material ,¢co sjitigns,, conductive nagnetlc .

fi d1%i- GHMRIEMS @Wnapg&\“@yshyﬂ)\&? aﬁ“\'ﬁa@SndB@?P%gpd?rynﬂr%T? ricgf, physical
U3/ I'l'llss-11 PCT/USU2/ 21238 sheets, various processed condugtive and
nodsangemenie of pathweys, wherein ghtnaraif deReroy Lrepgeation INFRIPEIMNS RHIBIRANg
pat hway pat hways utilizing various types of nmagnetic naterial shields and
s e Ineatthumpssofi eAribusodyremaic apaaitities wetyr, domye dparale @b fehscthianed funsiapasntablimin
the materials and term nation solder) for exanple, in addition to various
- corgpi purads off tazahgr éqlipmedt.sThust whah pbaioest ) thesepcomplementargt emdrgy
energy conditioning options. Non-conductor materials may al so provide
structural support of the various pathways,
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and these non-conductor materials may aid the overall energized circuit in
mai nt ai ni ng the sinultaneous, constant and uni nterrupted energy propagation
novi ng alwag3pdssipat hways. Dielectric materials for exanplP€r/usay212agl ude
one or nore |ayers of material elenents conpatible with avail able

processi ng technol ogy. These dielectric materials may be a sem conduct or
mat eri al such as silicon, germanium gallium arsenide, or a sem -insulating

and | . i ’ g ¢ e tHeow K
L e A e TR B A el it
consi sting. of Ag, Ag/R Ni, Pt Au. B r I
rabaicaltesseadomelt Twpithacrint 1ot The AtastriElent Hi58 PN Faay,
-for the purposes discussed herein, and may include aP [ .gri at.e, net al

ox oy Swesses poRtaliARIY oRNAANTRRY dhe ciepiRah ARaTaGtaTIRics AN dhe Siew o
particul ar application, may be diluted with a suitable netal. OQther

- paklvutycal melyaraeteristioe dnudy bes utarttentied al suchn s rieys i predeterouining c the edesired
material. Any substances and processes that nay create pathways from

COlieuirdifllity N OBelSAREChE VenhARiBmEmMNdoiC biev provited; abnd aiby/ ar ddrrespdndent
printed circuit board materials, or any substances or processes that may

gg%@é oBhner'Br 46 bibmitdtd. BGH UOSekRaRly AN dHChirkfgaiene o usd dlemeanets

I'cons, sinter pol ycrystallines, metals) polysilicon silicates,

or
pol ysi.liicon siligide ma use i Tl i . Dat r i AN
ety he dhspfionEatmally F it T eRimble. deGire o c R deERS e
shield structural_ architecture to jnsure enﬁrgg balan?ing conn%%urat}@gs

wi thay) hen gredatermuised  fosngetesited, epaancameniRYvayig At deast 8- Ryrop; Pt e

bal ance. Thi s bal ancing configuration is dependent upon the relative
posiommlemegtasy balanaehsizehi shiape, andraymmebr gt least are Nathway RAENGeAs S8t v
positioned shield, and the actual paired shields positioned in specific
quasith thieesin belows bt ldsahestrsteyl i FEGs.dA, sIB, el Gli 5%y ahdr5B, fer exaoplei cal | y
opposi ng shi el ded paired pathways utilized by propagating energy. This

al lows these electrically opposi,ng conpl enent ar at hways to be. |.ocated
bot h el ebsi dhel §xigRY %ﬁﬁﬁ&ifl |'@Ieg?f??'f’ﬁ : Mért%‘eg%é%' Pg?ﬁ%" iwsi fld
posi ti oned and shared common conductive shield. This interposition of the
c erihteaderenmbss farraxdmple, may be controlled by tolerances within the pathway arrangement.
A manufacturing process, or computer tolerance control, such as semiconductor process
control, may control these tolerances, for example. Thus, the pathways of an embodiment
may be formed using manufacturing processes, such as passive device processes, apparent
to those skilled in the art. Mutual energy propagation measurements may thereby be

cancelled or suppressed by the formation, and process of formation, of the pathway

arrangement.

A pathway arrangement may, as set forth hereinabove, include a sequentially
positioned grouping of pathways in an amalgamated electronic structure having balanced

groupings of pathways. The balanced grouping may include a predetermined pathway
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shields may create a voltage divider that divides various circuit voltages
in half and that provides, to each of the oppositely paired shiel ded
conduct orneQ oarmesshial f of the voltage energy normal |y expectred/usitrei2eser gi zed
circuitry, including shielded conductors, may be bal anced electrically or
in a charge-opposing manner and with respect to a centrally positioned
shield, to a common and shared pathway, or to each respective, isolated

ci érﬁH&éctaVéggﬁhg%réth%d ﬁ%?é}cﬁ? BpRtaVAyS ihat BRITBRhnwirical drebtamplénwntanyi t

SKStelT may be attached or coupled to a cormpn area or compn pat hway,
| LSRR s AR A, FUARE0AL RTBRGEESS OURERorTd Snoldhs BARA pERS, ™Y
| greaseal whish AT Py SR each e OE S0l RRsfiHR] RIS ©f

rel ationship, supported with 1, WO 03/ QUSS: I | PCT/ USUZ‘{‘ 212]3;8 addi &{){%nal
- ouvbereim cstiield roay rraide e sympmgtagaiialansing paintyor both GachRRIT PAEWEAY v
coupled and, in part, formthe shielding structure. An exenplary enbodi nent
mesndlthe becmilapattiwayt hievarhyr asodepietest gy FAGScul Asta Hds far iexampleli ihdsent
energy sources and that may supply one or nore separate and di stinct
engiadbtethnihbd 3’6 fceffSsizatheshfR|T @ndedormplentBrtanp pesigoredypathwaiys imay rig

operati1ons an or providing sinmultaneous and effective energy conditioning
functl ' | idi O . fd NGy '
i L e S S RS G S S RS A
circuit is utilizing the nultiple,.compn | . Unj I i

ot PRI eV T GPPRaPBPER: SO aRS, Do aBaany ABRSTHE o, SefrRidnentan
the present invention, energy-conditioning functions may nai nt'gi N o
apphysieal biermat eincudingy a ofQVRELTITEF o HPBIS N PASHANRG s 9 pRAIES:  Higided.
respective energy-utilizing load within a circuit. This energized,

ar camgéerrentampgizad land shapedpethways cssandyyiching g tpast eneinterpesing shield.ngl e,

or nmultiple, isolated pathway arrangenent, and nay not require bal anci ng on
i ngl e, tralized shi . A shield b i.cal | ieal
oot ed ASEDTBA e 25PoRLpt piFeSret Yol SBcR A ERL nhay B, Erfeich 4 )

utilizing | oads, depending upon the nunber of separate and.isql ate .
efiTshayiSrcoTiGSt SR NGADBNAATOUNd OHRIEINGy a8 WROIE) STAMY YEICE. @ SRROST,
co-planar and stacked variants of exenplary enbodi nent. Wien the internally
posintétohiag, paa resliltant of detbping hueoessaakd thehshigldemay peaferaexamaplegp pathway
conductively coupled, to externally manufactured pathways, the internally
posibspaed apainergy stmditicisingmynihedimens baehieay coretiticrling edbsirate; a depesit, an
cage-like shield structure, thereby 1 r. WO 03/ UCSS~I PCTI US112/ 21238

m %&ﬂiﬁgﬁs reBLIBAMA ¥ ERNRY PrEsk RN @iy nilyr Bave, FOF eRampte ! fasistiveapropeties.
normal 'y escape or
Additional elements may be utilized, including conductive and nonconductive elements,
between the various pathways. These additional elements may take the form of
ferromagnetic materials or ferromagnetic-like dielectric layers, and/or inductive-ferrite
dielectric derivative materials. Additional pathway structural elements may be utilized,

including conductive and nonconductive multiple pathways of different conductive material

compositions, conductive magnetic field-influencing material hybrids and conductive polymer
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couple to an adjacent shielded pathway. These shiel ding nodes utilize
propagating energy to the various pathways and may be separate of the

el ect rostwoiozoeskilel d ef fect created by the energi zati on ofrcrhsoyhizes d
structure. The propagating energy propagating in a conpl enentary nanner
provi des energy fields of mutually opposed, nmutually cancelled fields as a
result of the close proximty of opposite propagation. The conpl enentary

anghgsts! acripat hprycessey dormivctiee aand momcoadugtiveallamiredesypsiraighty coesiustivence
| oad function. A device according to an aspect of the present invention may

m Hie@?éi&e ﬁxuﬁ*@é QH@(I)drih% Hih@by 'tggai‘fjmsfvggf‘gltfﬁkﬁ] VAR ;t)fbg%' of AlgPletiednaterial

tran prr‘rer. rans rs mgy . used to provide conmon node .

" or b nl SREREA, B bR Bl PR o s REER Terd el Wit "
i AR SCGTREIONCSAeT, ) PR Enih PAOLAR (ReaDaE CaM IR B ke
is the propagating energy source capacitance between the primary and

seaondstrugtutahelempnts,Ae pravde adipst of gnefoy eenditieringoptines.eases, so does
capacitive coupling, until circuit isolation may be conprom sed. |If enough

parasitigc capagitance. exists igh frequ t he
Fr anat oNnErCa G BBSE B Aol hrrE: RIS sTPBRE e TR vBEF R PEIRIRS.

i sol ation gap subjected to the tranpsient event. A shjeld nmpy be provided

be & dhesd a5 sentuctemmaterialn Mmay ald He Qyer 'ye%r@&qJner%t g H@WFBH‘"E%S Gy
reference source designed to prevent capacitive coupling between the
mulstrydtanesetss cohstaint dincdgeninterdpied engegy ndbpaoationmayig: etongr then paphveaysnt

i nvention inproves upon, and reduces the need for, transformers in

Ci Digletsic Titeddlsi for examplee rmaphiysiudel onedommondDidyesd (df Ommtérial elements
PCT/ US02/ 21238 rel ative, conmmon pathway shield to suppress parasitics and

al g8 .buﬁ%ﬂﬁléuainéssnep%ééés@,mgme@incﬂ@@prrh@«:s,éhu@Yec@ﬂi& ahétoriaks may be a
conpl enmentary paired pathway | ayering, e various couplings of the pathway

| ayehiQha s At a8 WRBAL GEFSARPL! §ANitiH SrLPRALGSH ¥ SehiSAsMSling

and insulating material such as, but not limited to any K, high K and low K dielectrics.

Pathway and conductor materials may be selected from a group consisting of Ag,
Ag/Pd, Cu, Ni, Pt, Au, Pd and other such conductive materials and metals. Combinations of
these metal materials are suitable for the purposes discussed herein, and may include
appropriate metal oxides, such as ruthenium oxide, which, depending on the exigencies of a
particular application, may be diluted with a suitable metal. Other pathways may be formed of
a substantially non-resistive conductive material. Any substances and processes that may
create pathways from conductive, non-conductive, semi-conductive material, and/or Mylar

films printed circuit board materials, or any substances or processes that may create
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isolated circuit system in conbination with the various external

circuitry, to effectively function as a transforner. |If an isolated circuit
system i svopyedssily transients, the el ectrostatically shielpdadjSozeeasf or mer
function of the device discussed herein may be effective for transient
suppression and protection, and may sinultaneously operate as a conbi ned
differential node and common node filter. Each set of relative shields and

re'@tﬁb@t.@@w@ﬁ %t.éhraa/degee gﬁhbdr%} ysu‘i’t@%&?@ ;fthlhh@?stnétéﬁ p8iBilicon
external pat way to provide ansforner functionality for exanp

gmﬁ%g% el ofy% cgﬂas(ﬁ&?%ée @M@Q%g@ gﬁﬁg, {)‘]5\)(/ éﬁ?@% Eggﬂ%?gﬁég&%}"g lte Et electric

’|nvent| on may be capable of conditioning energy that uses DC, AC, and AC/ DC

hybri d- tAmpeaxengitagabhibodirmest Wiithe prizdnt iivdmisne ARNOYtiliFe Hrs irtemal Rikielgay
contain different types of energy propagation formats and in systens that

' ”aystﬁf?:‘ﬁﬁl%'l nafEﬂ écth%ntd)nﬁ)sﬁté CHhér B lh@oggﬁﬁ%ﬁﬁiﬁﬁésw | #he®Narious

exenplary enb perineter ¢ materi Al or couplng

or connect i uctive j.0i ni.n af ns of a typical .
mn%%ttef“%t Pt A shBelng et Bleff belGe, ) Rl hRbeRo dpbliaiin is
non conducti ve agtachnpnts t.Q0 variqus types, o%bangled paral |l el or
perdsRandent 4pon 486 rEweReSHORRG S lking: Phigl 'nate'@%aah'aﬁottt%rsha@%aagi
conductors known as apertures or blind or non-blind VIAs, passing through,
or centisdly nasitiongd, shieldt apdstheeagiaal paitad, shieldsnpesitiomediiry spatificiquantities, to
Couplings to at |east one is WO 113/1105y 1 PCT/ LI S02/ 21238 or nore
| ossimpltanecisipspraviger shieiding fon thet efpaticadlycopposihg Ehieldutke paipdcpatbivalybe
invention may involve a selective coupling, or not, to these various types

of \RMRAYCHYT SropadatingSerttgy! WS AlslysVIthSse Fél@éﬂrlﬁé%"@t\)/;fbgwg; hoempl8Rentary

i ncl ude form ng one or nore plated through hole through one or
I
Fﬁ[@t‘a@é B 1B RBU BN clo AL ANE pRICKARP S IR IR RiaaL s Y '%ég"?*eaﬁtyngs
tt t t I t t hat
B A RS R, TR 30 R

|nterconnect | evel , such as by dielectric rraterl al lLayers. Connections or
couhi¢ldgsmB¥tGieate ﬁh‘é‘"t?&@ddb’ﬂ sfethabtdiyidas Vafiops eCirml Wéageh“’t iy Balhrik that

| evel s may be made by form ng openings, referred to herein as vias or
apeprovides, ta eacthef theseppusitely paired shielded d¢angleictorst de hah of thenveltagepensigye
an electrically conductive structure such that the patterned or shaped
consbraidllyeexpecid. dihependrgiesl circuiiy,nnelndiny shifeldiedf esrefictdrey alay e balaineaght
into electrical contact wwth each other. These structures can extend

t hrQueicamgoPin ﬁ‘é:h@rgé—ob 65|h trﬁéﬁﬁé‘rnﬁfd \A)ltﬁ\/rébéect%ea @Enﬁ@ﬂ&ﬁ?@éltloﬁ’éd shield,
non conductive or conduc |ve y-filled apertures an ows propagati ng

£ oo éo‘?nrtnhﬁgérycﬁ sh8rdl p YRR 369 ¢ &%?89':‘5@ ?lﬁtéAJn c?rb g?s@‘q ﬁb%?t?or?r

hroug way co |gurat| on an e
I at f or

ser e as a support. ste I bs st.em y_cont both
¢ et gpugart BEculh st aPE%tﬁﬁrﬁ' Et3ysterd mey Bﬁo%?af@gﬁ S 128

descrlbed for conditionin d ener %¥ bet ween at | east one source

andcUPMog;afeq, Rk qogyaonmaqh ay, ere y providing an external common zero voltage.

Thus, the embodiment may have multiple sets of shields electrically or physically located
between at least one of the various electrically or charge opposing, shielded pairs or grouped

complementary pairs of pathways in an interposed shielding relationship, supported with



WO (13/U1165-41 PCT/ USU2/ 21238 An aspect of the present invention may
provi de a conductive architecture or structure suitable for inclusionin a
packagi ngv@nd/eissdint egrated circuit package havi ng ot her elremarshz2126% her

el ements may be directly coupled to the device for simnultaneous physi cal
and el ectrical shielding by allow ng sinmultaneous energy interactions to
take pl ace between grouped and energi zed conpl enentary conductors that are

fedg ti&id?%fut&aémwiéhigé;&ﬁée@%b agsgaﬁ' feloViferlfl 88299 that'afk QGHH@ﬁanf‘lﬁo{Jﬁgﬂt

one shi el di ng pat hway u en measuring opposite sides 0

sh .shiel C . per. isolated circuit, and may be mai ntai ned at
rregdéﬁfé'zgégtpg)éﬁ{r@eéqqé@g'l%sﬁwc?ﬁrien this isolated circuit portion, even with
-the use of comon non-specialized dielectrics or pathway conductive

mat eri alfn e?bmla@oemb_@mﬁérﬁrm%%bbl Pl8cERid Drider mdte dridrgy dehits that
bal anci ng characteristics, of this type of electrical circuit due to

el LLA+OR) i A1 t I {d-Q8 ] an
exaipe GREtr gy faffos SERAIRY RS, S00pR, 7 ST ord ua BRgCsiNs,
capaci tive.t.ol erance,,, nternall to ss to a conductively coupled a

enaT o igBndpafS cyviel BhERLsak o whitiie el AN ieL Se& B skl far e
tol erance between electrically opposing and paired conpl enentary pat hways
of REQW 'wgegiﬂaﬂfanﬂ@uswda@fé%ptwr@mrgys:wfiémnm functieapesich as elrctigmagnsiis
shield structures placed into the isolated circuit system An exenplary
enboigiriesencendiftesing owuppidssion, | energy dedoapling| 3nd remepgn swvge diretestipn| esach
conductive materials and various other material elenments in a wide variety
of seppsateDaadt distihet rvircuit eisotjtilliiw? athehiniugipler eomhiemip hstidred!l upivdrszl esHigldcal
dividing structure created may all ow the vol tage divi di ng and bal anci ng
amigchhie SHPEPEH releiones thaBbeoEdge, and may allow for the m nim zation of
the effect of material hysteresis and piezoel ectric phenonenon to such a 2U
WO 03/ O0SS~1 PCT/ US02/ 21238 degree that propagating energy normally

di sr upt dicanrdingsto a0 aspest offthe quresenaly inventios .canérglytopnditicnimg dunctianisemiayr m
of active conponent swi tching response tinme, as well as instantaneous
abirhaingaihoaapppparent bdlencet i enesge NasiBigeuréferenioeg andadpersy aupphpdoe™achpen
energy flow sinultaneously on both electrical sides of a pathway connecting

or reePettivVRdchERI-GMIZAREI0BY FRHIES dikud. MhiPeAbIE gﬂ%ggr@pgbé{tcmrﬁg};itérnw fRd

back to the source. A'structured |ayer may be shape
Fo BeER ooy Brob AR SRR RIS 37 B S5yl BB e i B oG

to allow,for a ifving of an electrical, K transm ssi of ener to. a
ednreditsehRadralendnd bro p Shole Snbnirect shRIETA Shickl 1By ik PhsaNaandea
dielectric materials that attenpt to maintain specific or narrow enerqgy
corfieelrisalnh docated oretwgenpane i Ayl eneroypiicet ande@es PoMWiiplasencioyed
through, or energy decoupling operations for a circuit. A device according
t o Wiizingp éeadssf depending sépan jtheenuimber noly seperatet andrisolated epathivaye, Tihes

pl aced between each isolated circuit and a paired plurality of pathways or
di fdhielding edlathad, hoentsalizédthi mathwenplmay téein bothrey-plgrelraded etdcicid vatiantaasfoss
a broad frequency range, as conpared to a single discrete capacitor or

I NndxenMlapraRBoaithenand may continue to performeffectively within an
isolated circuit system operating beyond) for exanple, a GHz. As set forth
her ei nabove, the_exenPIary_device_nay perform shielding functions in this
broad f r'dgeanthe intsrgally positipaed fairedl shidided pAathyays ede ssbseguently aitached,
opposi ng and adj acent conpl enentary pathways may result fromthe size of

t heorc condunctpeiynweypled) toeleatarnalyhinpanufatiueed | pathwhys héhe dnfereaintpaisitioned
pat hways, and fromthe energi zed, el ectrostatic suppression 21

paired shields may be substantially enveloped within the cage-like shield structure, thereby
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WO 03/110~-S-11 PCT/ US02/ 21238 or mnim zation of parasitics originating
fromthe sandw ched conpl enentary conductors and preventi ng external

par asi ti o0 05/0055¥%1er, the positioning of the shielding, relrafivse22n3s
shielding that is nore conductive, nmay be used to protect against inductive
energy and "H Field" coupling. This technique is known as nutual inductive
cancel l ation. Parasitic coupling is known as electric field coupling. The

varinfoRe; AR oBREFRISAIRCISY SRR iRy PRI apét MRl Sy of 1°

o D Prp AlaPay SRR Pac oo R, PRA i PR B BTPAL ng
fromthe conplenentary conductor pathways be thereby suppressed. A

. ys nma . .
dethe yareusH PathaYsoand nady det SQﬁar@ﬂ%Ofpﬂ@s@WJ'pﬁ(?é'ﬁtSWdrﬁfﬁ%Ctmatéﬁampﬂ@
bl ock capacitive coupling by envel opi ng oppositely phased conductors in the
" unienergizdtionhofethd shieltlisteictunee The phopagatingderergy propagatimgeinaa coimnpldmentary
progression,, thereby providing an el ectrostatic or Faraday shield effect

W iflarirRs RR6vides dnefgpfibltisest RRRIdIY BPptgeds nilubiNe chRSSIRE! fislgs laay# réa\dt apd
position, both vertically and horizontally, of the pathways. The shiel ding

i . . - it
o SRR B BB oy tich TR AR R el SHE S TR ATY S
d ; ' iti f . Of th I
¢ PO @ER By EaIAGRT ohRTR HifeBte RAMEIEREARa v pat huiys, bt Chat
are positioned between each of the conpl enentary pathway conductor pairs to

suppr es\ @évilcd aceStair 1 Ahaspédtdt tikdpsddnt fiveribhtrigy mific fRt fuhefiéblity of
her ei nabove, positioning of the shielding, relative to shielding that is

nor, dyct i : ' ' Ctri p i&l g
cothI A8 e oSSRy BRIRAP BN ST TERRE R n e Wiy Gsed to
accompl.i shed h hysi cal l.y shiel ding ener hile sinultanequsly usi a
corP ik ket o BRlrtbas Hely Isat Gt & citPentalinte  ERETE bt Ik
t he contai ned and pair e(f conpl enent ary_ pat hways within an area sjze
cofMRidp dherier to agnetien| Bé!'B%Gz%('mﬂ%me%%WQ@“ﬁa%wlmto ransfae
present invention is adapted to use shields separately as internal shields
or egetapiAsge resulb cemymenipodea vphads acksisdheryinnay winding ishiejrsied Ope dlaw
el ectrically opposing conpl enentary pathways, and thereby providing a
phyishierehi in theghtnofachanngrof rdnsfoangss Bnithecpropaghtihg epergyosageaticapapitiiice
bet ween each shield and the active |oad. C ose proximty of shields and

NOMeledn tie PRMhAY |0 SEirarpWiiiing® &S dRe Q%énfzx%f%é QflcukligGrehs &8l so

i sol ation exists because of 801 matérial type or the spacing. Flux
ca | ati.08:of ~Ak {ngener: ' tf 09
or %%.%%féf la%gvgl C%ﬁ@%ﬁt%@25'3¥'eﬁﬁﬁ%:2$%?W 2 lﬁﬁ%?ﬁ-mgyfé@%‘{ PRSI
very SIu nge. . for oshke se ectri conpl enent a
opaPRernee oReBL B ReafPRAGRE ey RRY ris SoLBRD® SEPRETTE Ehress on
N paet i R ird3%n 1 Sher s GHh8 i lahSh §25 sUisti sl W ne Benb B8t SV
A shield may be provided between the primary and secondary windings by coupling to a
common pathway reference source designed to prevent capacitive coupling between the

multiple sets of windings. A device according to an aspect of the present invention improves

upon, and reduces the need for, transformers in circuits. The device may use a physical and
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enhanci ng energy conditioning. In attaining mninumareas for various
current loops in an isolated circuit system additional shielding energy
current s weyws/bessdi stri buted around conponent shi el di ng ar ediTtEsoz/eres. A
plurality of shields as described herei nabove nmay be electrically coupled
as either an isolated circuit's reference node, or chassis ground, and may
be retied on as a comonly used reference pathway for a circuit. Thus, the

Vafdgiive, EahRSn ‘P%tﬁv@é;%ﬁl%\d S aﬁ;ﬁr@es SRS 8l rﬂag RIRVRITRY d%ﬂioﬂﬂfq

propagatlng ene originating Trom BRe or ot e energy sources opaga

o BB P BB S b Bl B el e Y RuShoupiids

'under 0 co ditioni continue to each res tive | oad., K The shi el ding
st Pﬁé @rkat YaF‘V%ﬁW% o?"‘g %@f‘%’r‘i‘%fw&' yative &OBBFB%éPa?eC%&stQ%G RIEAWEST of
Iom1|npedance for dunping and suppressing, as well as at least partially
bl isolated ciscuit sysiemunimacosmbination ritthdhet variaust exdternsh circuitys doagtiedivelyyy
into each of the respective energized circuits. In an enbodi nent,

i nfigiotiohl \asl ecatmdfarhier! d§ amy idotatedndirciit vaisyernoig! wsketo by mndients',vﬂwe
area, thereby adaptively utilizing shielding structure for |ow inpedance

dUBRICHS 3?&\’([&3@ PEHIGIA8H NYraiaforiter ARTdtioRaLF | k! Me@ih@chis%séé‘d Wetel Py Nk Of

unmante ectromagnetic I nterference nol se an energy Addi ti onal
S0 T, BB E DBk B BRI Y o SPREMBALRAY B2 @

in ress nd Ieast I b OCkI 0 nwant ed

ol Ebmidhed e \%P@%&?%ﬁﬁ&@%@%ﬁ%ﬂf#ﬂ%{ ?éay‘ S?h@P Eeifte: PSS %féiéf%\gﬁ be
electrlcally or conductjvely isolated fromone another. Sinultaneous
suppRddetosh My ke eergupiebseeupied faypt leasitthe isgme: exiesnalpathwayte firayjde a
shi el ding pathway structure, in conbination with the cancellation of
nuﬂumbkynmmmeMDgaﬁyéoggmﬂhphds, and may be further attributed to the
el ectrically opposing shielded pathway pathways and propagating energy
along the varioys circuit t hways interacting wthin the arlo s .i.sol at ed
Gi roui ¢ TpBagRIat Jciomannbls JRISKBreteEareY B8 P Araductinh b SIERES A [ ng
energy. This conditioning may include mnimzing effects of F+f|eld ener gy
antnaurigtisl fields & dovice asegrling Ao anamnaet of the presest inveslioagnay beweapablaPht ed
circuits that contain and maintain a defined electrical area adjacent to
dy canditiosingulenergodisat aseanBdi HIT, i apedaCHRCphybridgypeofprapagation) DBGBRH~1
PCT/ US112/ 21238 shielding in which various paired pathways have their

r egpAditiongd @hert: é/i # sysRsine cthiay ehily Sodritsinl Aifepdnta typRsUbl @fergy ghropagation
potential l'ocated on a shielding and used instantaneously and oppositely by

t NSRBI TSy et 3% RS/ cdrRaiiBold iHdrditd SfolprepabEion eHathcilreg. pai red
routings of the low and hi'gh 1 npedance shield he vari ous di stance

rel ati onships created by the positional overl apping of energy routings

wit hi n tihean exdémplaty emingdiment; qrevimeteniconduttiveyeoupling thatenial Joe seupling or
novenents to enhance and cancel the various degrees of detrinental energy
di sonpecing by rovadugtivee goining) gofwektarmalapbitioas cofimaohgidal embodimdent iHite an
efficient energy conditioning functions occurring within the passive

! ah@éeﬁwmarn@&y b@%&mntéh@w b9 cotRvetinP B horRtoRddtRehfiackinehSPRAA/SuS
energy bl ack or energy drain, along a third pathway coupl ed comon

ﬁ‘ﬁ%ﬁ%}e %ﬁ?‘eﬁ”ﬁéﬁ'@!ﬁe‘?’?ﬁ%‘%’? ?ﬁ‘é!j SR ﬁ@%‘?@?ﬁ’é@&%ﬁg?% LA o
Zﬁb%é?vigv by BRAYE i 7 Bfiined. bF Bh:oro PRI, ifPesine ARGSSR2PL  on

shield structure, thereby allow ng dynamic ang éjos gpptance reIatlonshlp
- wi @RSkt fg«aum,fno@msr @?PPCBY"&%PF@&WP'@W&W g t RENGRItAL Igget one
propagatlng energy and relative distances to aIIOM/for epr0|tat|on of
mut ual enhanci ng cancel | ati on phenonenon and an el ectrostati c suppression
- phenonenon to exponentially allow | ayered conductive and dielectric
el ements to beconme highly efficient in energy handling ability.

18



According to an aspect of the present invention, a device may utilize a
single | ow i npedance pathway or a common | ow i npedance pathway as a vol tage
ref erencayowpiiss4utili zing a circuit naintai ned and bal an®€d/us02/ni238 a
relative electrical reference point, thereby 2~ WO 113/U(ISS.t 1 PCT/
USU2/ 21238 mai ntai ning mninmal parasitic contribution and disruptive energy
parasitics in the isolated circuit system The various attachnent schenes

desiGhbREAMES BlsUch®Y PporEivh %f'éﬂ"inlé@{ré@pcifc@it,ef(ﬁm,as@)‘écﬂbﬁwmdntion may
her el nabove, to develop with respect to each pair or plurality of paired

PR S8 hElRuGS TR rafo el SRRAR, pef of SonAlicloht SRR 80 aPERUIR, 11

'nultighg Si mul t aneous Swi tching Operations states anong transi stor gates
| R ¥\ thin an active integrated circuit) with minimal disruptive energy
parasitics in an isolated circuit . Shields may be joined using principals

; S | . r :
or a Caﬁ@bﬂlé#ﬁugcggﬁééﬁgvtby%éi?'lﬁél d&bHRlHY Ené Draheal BIRES tRfoudRr Fole (PTH)

shi el di ngs. ve coupling of shields together with™a | arger

0 duct i di . . 9%
artialE) oty e, BE LRBEE 1Rl B8RP SReffar, SoLkAGEP TRRMRgRE RIS
COmULPI? BlesPORIEHt P PRC et & SaHEGITotR IMERGAD BRdorAds 18verngs' of

characteristics may be naintai ned between shields. A specific conplenentary
papatierpedesondustive ematesialionl png iotercommanai| lgvelothat ey bes elegicallgdnsulated
performng differentially phased conditioning with respect to a "mate", or
pafromd patternead icondattivep pestetial ynphastibrointerbaned levelycsucte st by ndietpchrid f
of the total sum of manufactured conpl enentary pat hways, wherein one half
ofmkﬂgkgggpggnentary pathways forms a first plurality of pathways, and
wherein the second half forns a second plurality of pathways. The sum of

t he conpl enmentary pathways of the first and the second plurality of

pat hway€onmagcliens oe npyplingsreiweendhe cronduative majgrial a4 the yaEpus iBEGONGECt
pat hways used sinul taneously, but with half the total sum of the individual
corpblARiyaby madeway soming adperindgs, orferfed texXwerpineas aviasmyeapsrture@,Gn thw O
113/ 01155-41 PCT/ US02/ 21238 degree to approxi mately 180 degrees

el pelildting! portiers opflayiasthafl morirk RangRboRiet 1 ¥lepBRally eondustielstringsre Sueh |
anounts Of dielectric material, such as mcrons or less, may be used as the

fg@%&’%é .Vpeatféghéa iof?'sr%glgarc%;r{daeﬁ@?mﬂags&nmg%r éélr@gg%tfid?ﬁ gh‘lf’er’éh? levels

er posi'ng reld) ch dielectric nmay not direct ysi c y or

conductively couple to any ,of.the conpl ntaril rati i

pafnai'd ,B\rﬂnté’x‘%g?tﬁ'ﬁﬁpﬁ‘?rgéﬁtdwg‘? @gcﬁﬂé}ﬁggﬁ&e&e&trﬁé&tﬁ%ﬁ&%ﬁ,@ﬁgﬁagﬁlkbg@?l P an
alternative common pat hway. Additional nuynbers of paited externﬁi a%WW?ys
mag Borgt@fathieethtergonpag levels. Lsecol sondhriygnpan-opRAYCYVS,\Of fRBAUGIVETY-fille
phenonenon naKﬁoccur using alternative or auxiliary circuit return .
paspedyres aNa vlAs @llawsHirepagating engray todiansieesedan eyenwlgry; emplaodipgat s if
thereby facilitating energy propagation along a newy devel oped | ow

i mtiidng @ papheayr feeditrbegle patavay sonfiguratiam oé dnerelodioread nén ienbodiment
interference or noise to nove to this created | ow i npedance pat hway.

Reffy $éfen@yvat Suppdeb-a éﬁsﬁeﬁhboagéw‘éyaerﬁ Blatidrint thagenay abhiaiis hoth vardiihes

common principals of both common and i ndividual variants of an exenplary

var i S BESLT cfudbrt TSyefie8'D piHAS e bENERe, dosthibemMor R o1
arrant T H G | catl
or BckFioetd shBra B iatiedind SourPg BhylRigad g ogan ocpect o The

conpl ement ary-synmetrical arrangenent utilizing a center shielding pathway

- designated 8"XX"'-"X"Mis adapted in the arrangenment as the ful crum of

bal anced conductive portions in a co-planar variant. A pathway arrangenent

including at least a first and a second plurality of 27 WO 03/ (I SS~1

- PCT/ USU2/ 21238 pat hways, wherein the first plurality has at | east one pair

of pathways arranged electrically isolated fromeach other and orientated

ina first conplenmentary relationship, is illustrated. Additionally, at

| east a first half of the second plurality is arranged electrically

isolated froma second half of the second plurality, wherein at |east two

pat hways of the second plurality are electrically isolated fromthe

pat hways of first plurality. The pathway arrangenment may al so include a

mat eri al having properties, such as dielectric, ferromagnetic, or varistor

for exanple, spacing apart pathways of the pathway arrangenent. The

pat hways of the first half of the second plurality are electrically coupled
to one another) and the pathways of the second half of the second plurality




28 WO (13/1111ij-11 PCT/USU2/ 21238 An illustrative enbodi nent of the
present invention may include at least three pluralities of pathways,

i ncl udi ngva 0$/H1ss§41 plurality of pathways and a second pl ur CT{Us0H2123%t hways.
The first and second pluralities of pathways may include pathway nenbers of
the first plurality having an equal and opposite pathway nmenber found in
the second plurality of pathways. Menbers of the first and second

pl ural i fi : i ; i d
oy be PoarpRh BB nVRIBH 187 Brovile SRR arERfdiE ovato )
conpl tary, manner. Thus,. the pairin f.the first and. second

ol SPIARIE fdnbishat a peatkayinacan a1 ntadeled ciredf pagkaas Bayndraiatelersntene
“first and second pluralities of pathways. An exenpl ary enbadi nent may,

pr Siherelamentsmmaybeg direetiueripled i beadevice far ssmuaneeds shysies) @r@b@ﬂeﬁ%caf

i ndi vidual isolated |ow circuit inpedance pathways. Structurally, the

" shihiettingrby dllpwing sipuitaheous gnargyhintetaplionsata takenplacst belweenagrouped and h
plurality of pathways. Each shielding plurality may include shields of

eqepbrdgizetr cafthiehaRtary Bssittiuetors Nipat Riré deanBy fotHer patthwayd.i Typied! eapdviays

may be conductively coupled. Conductive coupling my be acconplished by a

SRR R ol oty ongey 9 ageeunl e ey
o oA SeR R 1% vl S s et e e A BRI 8L

common pat hway to develop a low circuyit inpedance pat hway . for ener
pr SRAFHPG FAPAFIR 1RYAS &ﬁﬁhﬁg thys isqiate i?@uﬂtp@H@?gweWMSUﬁ%gf eShmon
additionally be arranged in a bypass arrangenent) such that when pl aced
f anenispetialized diglectios pr pathway somiuating rpatesiplsg dwss gpamirigerfary\Fapagitive
exception of any pathway extensions such as 812NNE, 811 NNE, 812SSWand 811
SSWakincirfie drovsleradice biancivgUudR&ralcieriRGd¢,USH 1Ris2 fyié8 of iddectiicalucircyibduieoto
for exanple, shown as mrror inages depicted in FIG 5A and FIG 5B, for
eX @ithént %%ﬁbﬁil@)esiﬁéyrzﬁda%tﬁﬁws andi YttdeRheRat pyRoMREDANG @y &eerAplary

substantially thé sane size and shape and may be conductively coupl ed.

Ho L ndh v p %me i y ;

conduc Q"véﬁg h\cégﬁﬁaéa g%m@mers o%fsé%i ﬁ@ru en#ﬁ%{dutraglslr%ycé}?}cgg/t% h\t/\%?/[sa.nc?here
may e sityations wherein nbers of . one plurali.ty may, he connected to

el 18 BT dPod ShenaveRy eoDpist 2ol AbRitde Foilcd [FRRES S¥siebf =
shields and a second plurality of shields are externalw coupled to the
sameaiptainastaed cotsiied 3 SAPACEIVergleranoe brRIWERE: giFccatly PRPaRIRE rHEhRRITGd t h
conceptual energy indicators 600) 601, 602, 603 depicting the dynamc
eneogylemertaentpathwaye-qil aach respedtivedisplated sairqud: Byaies), witit ieareathips éhe
shown in FIG 1 A-1 C. An enbodi nent may provide for at |east multiple

s hidpliding fsbieldl strattypee placet] imd thepéalatiesiatimuitdystamnci rcui t i npedance pat hways
for nultiple circuits. Referring still to FIG 1 A pathways nmay be
shielded by the relatjve, comon path S,. an * i nclude a mai.n- bod

ot hviay AORYPIRIGY STBSTImSTE Man e Ay AEUA! O/ Sely eRenSHF af Bl iban

i nclude a numin-body shield pathway 81 with at | east one pathway extension
desogducive waterialy @ngd' various etfies Inrierialyelemeants im aayidavadety s ways. Riiei9ody
799, including a conductive inner pathway fornmed of conductive materials

f r dhe haturé afithe acdhiteshire, the playsicatendl electriaali divicirg strucisies craated may altbw

el ectroni c conponents or conductive material, such as Ag, Ag/Pd, Cu, Ni,

Pt théwoltish dRidifg aRdEElANEIng@intdrigtihe groapedsadjatent glshitmts&ind may allow for

the minimization of the effect of material hysteresis and piezoelectric phenomenon to such a
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WO (13/0CsS. 11 PCT/ USU2/ 21238 and glass frit. A capacitance and a

resi stance value may be achieved in one famly of pathways, as described
her ei nabov@ 03/8038H as by use of rutheni um oxi de as the resiPSTiuse2/maseri al
and Agl Pd as the conductive material. Further, variations in pathway
geonetry may yield different resistance and capaci tance val ues. Vari ations
may be achieved by altering the materials fromwhich the pathways are nmade.

F . _ . . q
t Qo geeRaEprobaBa Ty Phblsy ity Sihhiad oPjastRs thdy eREeE Inar bt
mat er.i al,.. l.ural ity.of pathways, 865:-1 and 865-2. are shown. Ltioned
cdeFribRd;in dn TaiR oL i, BRIRPTERE sl SR RSRotee e AE el G InBi TSR e
-of the co-planar pathways 865-1 and 865-2, may be fornmed of conductive
medkilityato ERpeapto dhey Briieu fenesayiuliiziog lpade rdsaPnaARPARRSTE HeRen@nergya flow
herei n designated as 799"x". Each co pl anar pathway 865-1 and 865-2 may

" al simudtankousiycoraboth dpptical pinldsvafyd patiovay norsedtingaohoeryplingcironiean anergy
mai n- body pat hway 80 having a correspondi ng nai n-body edge and perineter)

80uraado 20Bpetpenioad | aed fropmthedloatidnsrk toMite polfveay conti guous ext ensi on
812" X". Each co-pl anar pathway 865-1 and 865-2) may include at |east one

pat hway conti guous extension 812SSW and 811 SSWw th a portion of the
mai n- bodystawiered dayeranay Bosbapede huriad Withiy, envelapeddiye esiivseripthinie various
portion of the pathway material formed in conjunction with a main-body
patlevhicaB8yétears amd shbisysterhe d perfdrimline dgngitivmingyorsdecauplisg 2fox 'examplée
found as an extension of material 799 or 799"x" extendi ng beyond an

acaRPLE dicRireo@ealpW foil ®odfjieg ST &lectriosl BaRsMRSIGHLET &nheydo Pdesireteyr be
found respectively positioned as a conti guous portion of the pathway from

mbféaétémigﬁeaOaéeﬂacagga%braeﬂewsaadm@ﬁw SECIARA, eBeR BB AnaRPBR that

positioned relative
attempt to maintain specific or narrow energy conditioning or voltage balancing may no

longer be needed for bypass, feed through, or energy decoupling operations for a circuit.

A device according to an aspect of the present invention may, as set forth
hereinabove, be placed betWeen each isolated circuit and a paired plurality of pathways or
differential pathways. This exemplary device may operate effectively across a broad
frequency range, as compared to a single discrete capacitor or inductor component, and may
continue to perform effectively within an isolated circuit system operating beyond, for

example, a GHz.

As set forth hereinabove, the exemplary device may perform shielding functions in this
broad frequency range. A physical shielding of paired, electrically opposing and adjacent
complementary pathways may result from the size of the common pathways in relationship to

the size of the complementary pathways, and from the energized, electrostatic suppression
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VWO 03/ 005y1 PCT/ US02/ 21238 and spaced apart a di stance 814F fromthe
enbodi nent edge 817. Enbodi nent edge 817 may include a material 801.

Co- pl anarwaws/mssady pat hway' s edge 803" x" nmay be positi on®@dTarsd2/grzaged
apart a distance 814J. Pat hway extensions 812SSWand 811 SSW rmay
conductively couple a respective pathway mai n-body 80 to an outer pathway
890SSW and 891 SSW which may be positioned at edge 817. The co-pl anar

arg Hﬂzé{wnno#)ﬁé(}\ésmgt&gg}ehag@g%hﬁe %QﬁUWicﬂib%dc&ﬁPl@ﬁWrﬁmcbdthﬁmwd he

area of reglstered cove two | ayering of co-planar, main-body pathway
81 s. nbi ni n tual.l ing fiel.ds . (=T I ehialdi

i PrevpDaRg srtaneb peracrigs- SREGR e bafiGrba el maBRRL, reletap 8" shiciding,
-shields, the better the resulting nutually opposi cancel | ation | » ON
o Gt 1R gmfe caPdP YRy che UBka~ o MGah AR TG, Fanidt: PO St
conpl ementary, symretrically oriented shields is, the better the resulting

- supquEg. Jhisotechaigusi isiknewaras mutustindudtive cencelationRef erring still to FIG
1A, the edges of the plurality of co-planar shields may be represented by

dotted Lines.805A and. 805B. Mai n- at h . [ty
of - shi ePABSNG oPAPEE s a8 ek HPREEiTYD, oo ik Ragichf oRkyesed
correspondi ng sandwi ched pathway. This may creat n ipnset area, 806 ..

r ehereingbave Previgesinrinoay Sieldie ohithe der Saielded RgthyavRwaigstrosiatically,
of mai n-bodies 80 and 81 may be substantially simlar, and thus the

i nagainshgelpdsict field marasitica. i Basitis qpapling Mvelving the passagen cfnisdeifering s.
I ncreased parasitic suppression nmay be obtained by insetting pathways,

i neloptigating BReRgbAscadle 60 etushi el dedybyatasitiererpaghvarginating Hooly #le s.
For exanple, an inset of a main-body 80 of pathways 865-1 inset nay be

Se@&g@ﬁ&ﬁeﬁta | %ﬁgﬁéto‘?fpa%h\kéyszﬁmtﬁl?e thé’i@b?ﬁéddp?@&édl APEEIISQHCOAAG toi ares

t he aci ng provided by the thickness of e material 801 separating

T PaLerOEie Rt METeh, G} fir SEpRRET Hode LRI Pallih bPBrveIopng o
b iti d ed [ 4 '
B1.20Ps Y RS o R ABEAT kS AONETA AR Siepheg WpRpohr atelER :

rel ative fromeither edges 803A and 803B may be pro&i deéj. FHrei(ger %ng sItance
g1hieratchicRl piogsesriomethaseby pravidng: an alegtrastaligger saraday, shield effeftapith
shield may include a plurality of contiguous pathway extension portions,
suchsmct tbdhe eainwhy posiioningnas TONNErestgssiFe logail and position, beth yatically
fromthe plurality of coplanar shield edges 805A and 805B. Plurality of
COapanafiz6MaRy, 06f tAy pawwags. Thel shizldihy pathaalearghitetivey may ebe alsedD 1o
NNE, 901 SSE, 902NNE and 902SSE positioned at the edge 817. Conceptual
en%ﬁgéréﬁ%d'aﬁat Fe?/e%)anfe‘?ﬁé|e§ﬁd‘te)&8ﬁ1a"(giér%ﬁicd&ﬂg:mn@ BoRVedh PRYETRINy Snaisy hi n
e Co-pla e

th : nar pat hyvalys 865-1 and 865-2. Unwant energy may be transferred
o oGRS Pl St 0 AR50 pPoEn B RATHSS: Aty

FoTaiee ettt dhrpee, bang 06 St B8Ry coompRVKE PP DB A0 AR

of co-planar pathways 865-1, 865-2, a second pluraljty of co-%lﬁgnar ¢
patResiipnegsbrtyeenseach obihg @mmm'ﬁwr%@wyoqor@wtﬂfmrs 0 AURREGES 89819 |
M 825-2-1 M 815-1, 815-2, 800-1-1 M 800-2-1M 810-1, 810-2, and
82Gohtaimth@3bagpavasitites first, second, and third pluralities may be stacked
to forman enbodi nent 3199, 3200, 3201. The third plurality of co-planar

pat hvay s iBye PLOVI ¢ S hetai e BoaBaMtsr b Hielhilhd, R td ¥niBlding that
JrUiDire g el Syt hpfginalive, Ppgtios

co-pl an

is more conductive, may be used against inductive energy and “H-Field” coupling. This
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WO | 13/ 0CsS-11 PCT/ USO2/ 21238 815-1, 815-2; 800-1-1 M 800-2-1 M 810-1,
810-2; and 820-1-1 M 820-2-1 M nmay be substantially simlar in size and
shape, andOmY0I5¢el spaced apart in co-planar |ocations on ®CTIEYRAL238 ayer s
of material 801. The first plurality of co-planar pathways 865-1 and 865-2
may have at | east the correspondi ng, opposing, and conplenmentary second
plurality of co-planar pathways 855-1 and 855-2. These first and second
pl bt f 5 t i fLaue f y e
.‘Ha%éicljétﬁ)?n ' a&Sbripishidd B? ﬁH.%Xéallg‘c’i@}gﬁgﬁfg .%QE@?{ ifife SMnliffeousK u&ﬁgsa

mai n- body pat hways 80s co-regi’ster except for the vario

cong i at y extensdons 812: X" 11, " X¢ . in lGS . 1 B and 1
& Eonine gl A b EPBAS asfichea w08 J5RMRgrof 40¢ SonolheR 30
- pat hway shi e] ds, thereby inpraoving the shjelding effectiveness of the ofher
comaired; 9@”9'%@% pﬁﬂ'lW%)ﬁ Within @in BEASH REAES CRIresPNdRNt Hop shield; sizgs A
illustrated in the varied enbodi nents 3199, 3200) 3201, the |ocation of
- extdaviieoaccoTdiNgRo a19 8specihdf Hie plegenBinyentionis adepted ®00sa shigidssseparateind
820- 1-1 M and extensions 99NNE, 99SSE of the shields 825-2-1M 815-2,
802 intdéinal Bhislds ardgdpirys, Mheraly bebstantially. isolatiigGand Sandwichiayg apaire of
extensi ons 79NNE and 99NNE may be arranged spaced apart, diagonally from

ext ki Si i el i: In
SR e R ol e

il i G B i Broncinl M R B SR oDl 2 oy e,
ndlase GRaKbity &1 IUlPonte Hon-SKuslinyep alam ahgey YoRG Selfseben dagdirect

extending toward the opposite edge 812 of |ayer of material 801. In FIG 1
C, gleetrigaljsolgtion existbecise a0 bmaterial typeer theespagingas di scussed 3-t WO
U3/ UUS5. 11 PCT/ USU2/ 21238 her ei nabove. Conparably to FIG 1 B, extensions
81 . r ' . jte
cdqaik gaBeelfpn prEBla g ehBRAFSIoR B3R SR bl S s R rRRERB
arranged spaced apart) extendi oward the opposite e. of layer of,
APy SBEY esth M Raeingt Sab TS ety S er sl B e dab SEPSR o
edges 812" X" of the respective layer of material 801. Referring nowto FIG
2A Rhesegpelertricallp ccamplgsientass opetationratherchyaresuiting 1 a simulbaRsaiisnsiiay of
FIG 2B according to an aspect of the present invention. FIG 2B depicts a
patparasitiasupppssiEm and cbotiimgent fungtion atifibatdbile $o fardese shielding, amd thiereby
fourth, a fifth, a sixth, a seventh, a eighth, a ninth and a tenth pat hway)
whedritiancitly éregy cbheitibhingd and the fourth pathway, for exanple, may be
co-planar and arranged spaced apart fromeach other. FIG 2B illustrates
the first and the second pat hway arranged below the third and the fourth
pat hway)!Natpining MRV Rreas ok vafinup AUTRY 19PPRARD a3ndatedt ¢iecuithysielmd
the fourth pathway, and the seventh and the ei ghth pathway arranged above
t headditfaral aghieldirng senergypauneats may baedistibiiednaround teompongithahiglding
arranged above the seventh and the ei ghth pathway. These pat hways have
vararohitecteze At pluealityhbé shiglds astdegerbed petdinalyowx reayshe rie @A Coudledd ax")
79" X" and 99" X", and may be discrete conponents having the sanme n ni nal

NUNdIRes £ idomned | dibuitlsFFeRHceCABdE IS0 ERaskS BIN@ X ARD ThaP beditied on Bbla
"X, 79" X" and 99"X", and conductively coupl ed external pathways 890" X",
|

891 .. e "% I y t t
oi oyt AAencs phiERforS o BHE il fyo Uerbiy oo enRaly péired.
complementary pathways may include propagating energy originating from one or more

energy sources propagating along external pathways coupled to the circuit by a conductive
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Referring nowto FIG. 3A and 3B, in FIG 3A there is shown a schematic

pl an vi ew of an enbodi nent of FIG 3B, wherein outer pathways may be

sel ecti vavg oz/ousduict i vel y coupled 3S WO U3/ 11 USS~1 PCT/ PCSOBO21238 i n at
| east two isolated circuit portions. FIG 3B depicts an pat hway arrangenent
including a mniml |ayout of a first, a second, a third, a fourth, a
fifth, a sixth, a seventh, a eighth, a ninth and a tenth pat hway, wherein
at t [ t t 0, e n

A e R R s S e PR e ALK
th f|r t he second pat hway arranged below the third and the fourth
pa?ﬁ%eff Ivgﬂgg?he fifth and the sixth pathway arranged above the third and
the fourth pathway, and the seventh and the ei ghth pathway arranged above

the fiftiheagikieldisy sirséthrePaiayvaow fth posioRidiialsadld tb lpertet 4s that fubway of

’arranged above the seventh and the eighth pathway. These pathways have

Vaﬁéﬁ”ﬁﬁgﬁéﬁﬁw Wil AR <iBlod Eﬁi%ﬁp“’é&é%ﬁﬁrgéfﬁbﬂﬁ'ﬁéﬁ'%ﬁ il
nm Ref i to. FI G f hiel d,.

STl | Do RasBR SHRAReRRE. bR FouBreo? 14D Aot B " Tpfpetove

enbodi nent de |ct ed in FIG 3C includes at |east one additiaqgnal pat hwe%
cofrergiged SICHES dB\Van Embpdiment, isernally dostar! ShiENRS M BsPnaYeiySif PR ﬁay
be one of at least a plurality of shields in the stack of pathways, which
shitel alscongduativenarser, dbsreblye adaptivaly cufilizingoshielding  steudiveey farl bow | Impedanay be
one of at least two outer sandw ching shields in the stack of pathways.
ShigtinisingByndpsupressing bhe aivdesstr partiailybyloediign getane ebfockingy ofirurangetdd
1100- 1 M X" pathway electrically coupled to the outer 1100-1M X" shi el ds.

Paté?é\ﬁb’cﬁnééﬁ@ﬂé MirferdR¥e PRV égd 1099%0%.%@@8 bﬁatheargét Ht ontbhlangtivedied

two eXtensions 1099NNE an E) and | ow for sandw Chi ng

th Bl i, B0 BN RAIE To Blsel “gtéé’%@&t% o BBR Uiz SR Blass
?vgdﬁw'(a‘éﬂq%n%p?@ampfn's?9@?@%&%«%@%%% Ih ekl HiapRB6 (RegRRana RR e

eI ectrically isolated fromother shields and may_ be arranged to effect an
endédesirgmapaghie indarferenan noisg apdengreyul he cRAduEesp@@scmay e elegtriqadly or
sandwi ched by a shield. A shield may be electrically coupled to a

c ormbinductrecigisaateddtom oneswiadherd from any ot her conductive areas thereby
effecting an energy propagation. FIGS. 4A-41 depict assenbled conponents of

variousréinb@ |msnts accordi ng to aspects ﬁf t he reésrtg[rg invention,. 'Il'he
ar r ange @S EBEOHF SUPRFCISP TS SNPTIRRAPH F?J(%a i qtﬁgotl?t SoPMVElPRIgG;
a second, athird, a fourth, a fifth, a sixth, a seventh, a eighth, a ni nth
anchieldiog: pathuasipctuReinegombination yith the ganceliatigniot wtqailyrqnp%mgqmvgyf or
exanpl e, are co-planar and arranged spaced apart from each other. The first
andididss avetoray patftresr atitibuted 40 the giectiealyoppasindshiglded pattwdopathways
pat hway, and the fifth and the sixth pathway may

and propagating energy along the various circuit pathways interacting within the various

isolated circuits to undergo a conditioning effect taking place upon the propagating energy.
This conditioning may include minimizing effects of H-field energy and E-field energy through
"simultaneous functions, such as through isolated circuits that contain and maintain a defined

electrical area adjacent to dynamic simultaneous low and high impedance pathways of
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be arranged above the third and the fourth pathway, and the seventh and the
ei ght h pathway may be arranged above the fifth and the sixth pathway, and

t he ni nt wansioasial t ent h pat hway nay be arranged above t hePS@&isane/pi2and t he
ei ght h pat hway. These pat hways have various respective internal contiguous
pat hway extensions 812"X", 811 "X", 79"X" and 99"X', and may be an

assenbl ed final discrete conponent, for exanple. Referring to FIG 5A,

th [ oMW i o)) i) a - CUl b AC | ddi DG ups
or S A WBich, Sflotk Jhifte, BHlthlaRlsrhaho nBROHEBeEl Hhamialy efhagiy
FIG .5A is a marker. 1000 shqwi nhg, a continuation of the stacki ar rangenent
t o SHitghing s 3 7esuligs A gNen st gien pp Poaneling Ard dfeR ibstankheal s Bodidal
~energy indicators 600, 601, 602, 603 indicate energy flow. Mterial 799 may
beopppsitaly &ty Hieseapaiings wih respeciotep thfendilization i energydesingnalosd paisad
800-1, 810-1-IM 815-2, 800-2-1M and 810-2. Shields 810-A and 810-B are

" sepautivgsdfthe ddwd andfhigh irmpedangeesttields. an i sol ated circuit system Shiel ds
815-A and -B are separated shields of at |east part of an isolated circuit
system _Shi el ds 820-A and 820-B are separat shiel.ds at | east papt of an
2o at B vauis Sirtauth relRfiensioh SESaea Ay b S dver GRRind Al enstol

| east part of an isolated circuit system Conductors 855-1 and 855-2 are
sepeutigsdvidio thpiistlatatl pisevitsagambinebyitadhe yarioug dyaemim enexsydnevements o 1
and 865-2 are separated and shi el ded pat hways i n bypass configuration. In
FI @nhaAce angdatahcalythervariogerdeyreéssoddgtriotendali edrgy idisguptionseastmallyxoccurring
orientations of pathways of two types of pathways, wherein each orientation
of Witheth RREDECYEMEONEMS St I0RASITH deffifiéMnbabidgiNSonditibAVWANRLIBREVOERSTing
conductive isolation fromthe remaining orientations of pathways. Referring

t O\Aﬁl‘hﬁl (t)lféepﬁwﬁéqagér %Y\’Ehi%cgt}rl;'é‘%ill?% @E{fé&%léﬁﬁéﬁf Bf & idi 08 i .elégpce

i
aspec € present nventi pi'cts an enpodi nent si to

that of ElIG .5 wherein two,sets ,of 855, X" and 865" X" r WL ted
fore"E[ﬂypoE'@§ko$°|8I vaPh?/]efgxddw{br%'?’Hgt Retili Delway ‘12‘-51”&?98%2\@@0@@%% in
flip-flop for each relative set of 855"X" and 865" X" ,Raéhw%yg,. The 79" X"
patcRmpjeragpiany ingHaways apd adapiacdlp alpw eherds e Befanirined andedissippiggdsupon
pat hway extensions 811 "x" and 812"X'. A dynamc result of this

conié ehieldingn, witlini theu variauie disbiatach eircoite epndi cattanhedgr i cmdbigtively  corjede
enhanced by nulling the extensions of the two sets of 855"X' and 865" X"
patdirsays THusg, letedtritallysoppdsing @nergies snayabe separatedt by digjeqins imateriahgn@®r

WO (13/ (1 0SS~1 PCT/ US02/ 21238 the shield of each isolated circuit pairing

85 SRR R el BRSwing! dyridinichihd 8bbe eistanéd vétionshi
ext nifipg\;[ls of|8558 and 865I3r.e Refg?}gi ng {hg F){G ISB, there is shown a sta'():ked

S hivﬁ{r}% Bl Oﬁr&%&mhg&ﬁgeg ol tf}ﬁ%g@gt?ﬁsgpgmgxﬁs%af péag\égaghg RnefdyEandB

depicts a I ment sim erei ets Of

855" X". and .865" X' th s ar.e.om tted for [ rl ein
¢ nae iy Piiaaesio AR I6h S s il PR G0 RapCRuciich tiefior it BAY;
855" X" and 865" X" pat hways, The 79" X" pat hwa _c-fxte?si ns n%y be . rotated, 90
dedieelectiostatic, SUPBrasRION, BheBAReRaR Haa PaaneiHiallyralian Javeredy fonduciv: Snd
dynam c result of this configuration, as illustrated by the conceptual
endligjgcirindilenentssio begonpe h eifieienbin enengyhandlieg @bilihisi ons of the two
sets of 855"X" and 865" X' pathways of the two isolated circuits, and by

relativ i.tjioping. t Lel e S0l gt ed .Cireuit .nair] and
5654 appeRpey b ohnest sl Moo Fienba: 3.8t midl Wl d Bofe 3o
865B aad 865A.,, As di scussed herei paboye, in ﬂﬂhenbodingﬂt of %he 8res?ﬂt

i nVERedaRce RAVAY LrcB rAamen: 'ow ndredance- RatNYaY g8 YA'RARE HaD e nd M e
the first and second pluralities of pathways. Energy may utilize the

- varutizingpariredit maikiainasd ang balanced yethin @aﬁfﬁw elsyg&cal referengenainy, tyereby
paral l el and even manner, for exanple. Pathway el ements may include

noni nsul at ed and conductive apertures, and conductive through-VIAs, to
provi de propagating energy and naintain a generally non-parallel or

per pendi cul ar rel ationship, and additionally maintain a separate electrical
relationship with an adjoining circuit. These pat hways may mai ntain bal ance
internally, and may facilitate an electrical opposition al ong opposing




3J WO 03/ 005y1 PCT/ US02/2123ti conplenmentary pairings. This relationship
anong conpl enentary pairs of pathways may occur while the pathways and the
ener gy amveOoolessgoi ng an opposite operational  usage w thi ®Crheozhi2aes di ng
structure attached externally. Referring nowto Figure 5C, there is shown a
relative plan view of a stacked multiple, non-shared circuit network having
VI As and including groups of pathways according to an aspect of the present
in i The.. i : jp I waf p I iRVal i
Y‘ﬁ&[’\‘éagﬁ‘ilnﬂ @ﬁi‘nﬂ%y p%@aﬁﬁ&%o‘i’hﬁ%tfcﬂio?gg fﬂ%&w@ eﬁé’l'gy ﬁ&%gﬂfcs iVt isBlhted

depic gure I ncludes a rough ener condi t1oner.

Hol e-t hir ough ener condi tioner be f - funb Iy rgy
or GURUACDSENpr e pPLoAtAieed Faees HPReTied Nebah ik .8 o JB8RECH
“multiple sets of shields for energy conditioning possessingn FI G 5?

f urefesenempre disawgsed haraiRapoye: 40 Wavelopavitiatespech g &ash Pabey. PiBENQf
arrangenment 6969 is simlar to FIG 5B, wth the absence of pathway

~ ex tpairedocsmpiEneénta®] torductarsl l@&EReK'on apposite siddseof thss tsharrd eantal ggell, X' |
8811 "X" and 8812"X" VIAs functioning froma different direction relative

t o théebyeallbwieg s viskagedoe rgihelined andtodianded, vewr with Gnultiplel Signultageous
manuf acturi ng process, conductive holes 912, VIAS or conductive apertures

gﬁ?sa@g%m'g;@)detpaﬁdﬂsegtgfayberﬁbngf%%smoﬂ @t@g [GH8Y Withfitlbh achVE intByrabey Eipsured

e or nore pathway Fayers using nmechanical drilling, Taser

cpatt Pl EedAver ) Bimetiag PLALIPR MR ot humye 10 b0

electrically connected or insulated. Each specific interconnection 8806 may

extend tdieldghmal|bd pirss uind prinvialaof angageiike @dpductive Bhield etrootune ed
above or bel ow by one or nore layers. Pathway arrangenment 6969 may incl ude

_ ¢ 0 y arran y
an c‘?égt%”bﬁ?sdlbﬁﬂé‘fsﬂaelélﬂﬁgb TFheBPoliRiNeEIngl of Shidkdd YeidiRer GARCAIRIgER

material. [f an organic - f1O-S-117PCT/ US02/ 2

used, for ex le, st r rint .Gl [,CUJ ter h -

ep ol sBATRYE: 2R SUeBich St Burtsh i ebu oG R =Fibbs 3655 afact

or the like could be used ip varioys enbodj.nents. In alternate enbodi nents,

o PRI Bieoh GERBRT DIHENYS Areadh VR I GHRREOn o Rilages Ak FURes May

ceramc, for exanple. In various enbodi ments, the thickness of the |evels

nayedser.a e ar naee wf 18- ploodityr ofr eardudtive Pt shiplestricomatgrals Bayifgedifferant

various conductive |layers may al so be fornmed by selectively renoving

di edlectricat chachobaristiustmayg bat mairdbinedt betnveley shiEdds.nd shecitio natuoplementary

material of the |l ower conductive |ayers 904, and by filling the holes so

f og;mﬁway g indiay al piotdlify af CoRtiHehlyVcndastite abtTEs Gerfirming Hiffergntiliyng

799B, for exanple. Interconnections 8806 may coupl e exposed conductive

Bécg{a%ehoc@n&aﬁ&ﬂﬁg MAitt 'r9§péﬁt {ohg PRABYaY, ﬁé{,’ﬁ@,gﬁfmﬁﬁt?/ts@ﬁgppé%ﬁf pRASES tdrons
0 0 which an

| a
88 may take the form pads or |ands t ntegrated circuit may

C i St ks KRTHa fian O fis RIACEI A rodfifRctREg Lo ARy it
or “wetchn 45, hell §8 TR crontsRiSryrRafiaats) s BlaralVcsonbBSRoRet

includes one or nore |ayers of patterned conductiye material 904@ separ at ed
by WaersiinHirisesong hallier®s ansecorkt Biuedibhetpalwsys: hbesiom reHescaelsmentary
Different techniques nay be used to interconnect and isolate the various
| aymatbwalys paf the fiest @mddtiee | secomdt lurality 790 patioways anpy eber awdidy sepanated
form ng and sel ectively renoving portions of the various conducting 799 and

norejeetmidafly, With ladyedisaldilimbep efipatiswingl used sithaltaasowsly, batywitls haytheetotal
i ncl uded by selectively adding the desired portions of the conducting 799

an i I it t fi msS ey e bf K
Vo SRR e 21%'3§€Qn§%ﬁégﬁi(§§}agﬁ%ﬁ?ri il %ﬁ?‘mﬁ% @ g bf 1.
physically abrade away nmultiple layers of different types of conducting and
non-conducting materials, resulting in the desired openings for various
i nt erconnects. Pathway arrangenent 6969 nay be configured using a

mul ti-aperture, nmultilayer energy conditioning pathway set, with a
substrate format adapted to condition propagati ng energy. Pathway
arrangenent 6969 may condition propagating energy by utilizing a conbined
energy conditioning methodol ogy of conductively filled apertures, known in
the art as VIAs 8879"X") 8811 "X" and 8812"X") in conbination with a

mul ti-layer comon conductive Faraday cage-like shielding technology with
i mmur ed propagati onal pathways. |nterozonnecting pathway arrangenent and an
| C may be achieved with wire bonding interconnection, flip-chip ball-grid
array interconnections, mcroBall-grid interconnections, conbinations
t hereof, or any other standard industry accepted nethodol ogi es. For

o o o, . g,



PCT/ US02/ 21238 The circuits within pathway arrangenment 6969 may act as a
source to | oad pat hway arrangenent requiring capacitance, noise

suppr essiwo p3/asdéior vol t age danpeni ng. This capacitance me¢Thisoperrds ded by
formati on of the capacitance devel oped and enbedded wi t hi n pat hway
arrangenment f969. This capacitance nmay be coupled to the integrated circuit
| oads using a paired pathway and the shield ) as described above.

Addi ti onal capacitanc be pr.oyj pjrcuit electri to
andPteRararoRraeht To8 BhBtrerasyl ey 0B, B b bu o dRely poatEhes

Cl ose proxinitﬁ of off-chip energg sources may, provi de a cag ci tance ﬁgch
al gryRings. el ameunis sbdisladirie matadal, sHeh a S<9fi 'ePei Mg 3’&[% S WS be
~utilized, as the "0" voltage circuit reference node for both off-chip
eneonguctiver materidt eeparation hetween tpathways, dn pedisiondn dheg jnteeasirg shield, which
configurations. Pathway arrangenent 6969 may be connected to an integrated

' Ci giglédtribymay vt ndiveclig ashyisigally nstusonductivelyecouple toearod$ the doomplementarily 99A
and 799B) including Bunpless Build-Up Layer (BBUL) packagi ng. This

te i r performance, thinner and |ighter packages, and
Io%ggghgg&%ﬁg@%hgﬁﬁg?? n. In a BBUL package, the silicon die or ICis
enbedded in a package with a pathway arrangenent operable as a first |eve

i nt er comre@xterhbligground BBBHL mEac lcagpleaoracendiciively sonngctsesaanaakesaative one
surface of the IC. For exanple, electrical connections between the die and
ON@oRmMER pPatilay. NRddiBon) wrinsthers| s paived éhiernzhplittgeaysanab denaitschsid to looeper

| ines, not necessarily C4 solder bunps. These features conbine to nake the

pa‘ﬂﬁ@%rchhi Wopar?{eb% 0GR EuIdRe phbfoRBRbAGAY ddtiureusity i Arirhag,hicgher

performance an uci ng power consunption. BBUL may enhance the ability of
a manyfacture C I ltiple silicon conponents to pathway arrangenent
69@@'?‘“1'?%‘3'@{)\;@@%‘%8‘3’%)'% PCT/ US02/ 21238 Shi el ded pat hways 8811, 8812,
and 8879 may be electrically connected between respective energy sources

and respedchise hrniteolurd aay Gllow ahisids tondesjoinediddetiet, otheeshy fheilitatipg
allowing for conditioning of propagating energy. Shields 8879 may

CO%%%?@ Y)%é(aocj;aﬁiéﬂl an%%l ﬁeﬁl?' S Eﬂ%gﬁgé@éﬁf@pa V\iiﬂ'[f ahe tABFbHY SldWiRGT

conductive 'p Ions | g 8811 an may be elecCtrically Coupled'to

S T (e RPmABTRR, BB b MG BTFBTs "0, e Rk I SheRiognes

from changi ng energy propagation direction functions, such preventing |ayer
88 PAtAWAY8812 from changing frominput and output to output and input)
respectively, as is understood by those possessing an ordinary skill in the

per ti nenteRkbiifg nbW to'sf:@é.eqlAVtN'&gjﬁ FideBiCvitfich ehbfallySéhob Bafibds Yommedi ng
t hree pat hways” 1100-1 M X", including one between 810-1 and 815- 2,

ﬁﬁfﬁg&%ﬂ&oaﬁé’ Bgﬁﬁmﬁﬁggm%ﬁ;%%ir{@ﬁd%ls\%fan% ngbﬁ%&%ﬂ\ W EhbYdiffent *&%npgﬁr%'d in

yS 0 equal nunbers on‘ opposite sides o

1100-1M"C'. The it of 1100-1M .1 and - 2 ectrically coupled
t o AGPWIAKArvar @Pé@ﬂgﬁé 1&'9"@9 ag a%egh\{a&a&lt g‘%‘&%c%/} F'Qd(%(}t al| shown).
Shields of a shield structure may be of substantially the sane size or not.
Shi el ds may or nmay. not be physically isolated fromany other shields for
any one 8r ¥|%f é%ﬁﬁ%fﬁ REGt O\é‘fn t’%@h%‘? d9ERHONS, QL s d’ﬁ.r@ﬁug?ti‘myeﬁﬁt?nﬁwsor
may not be electrically or conductively isolated fromany other shields for
anydisglesed agspedingtiodimaspestsif threprgseskinventor niirgttion ot s selativa Selagiced
shi el ds may be coupl ed together thereby allow ng formati on of a comon

r ef @i oomptemenizey-syinmetrice) astdngenhent utiiziegds centaeshieldieg pethvey designated
1100- 1 M=" X" is not confined to using extensions 1099NNE and 1099SSE such as

shi @ik DRAY, isasda¥d in WeatrhRg&EHt bs thEEICkiNG b BaRiead conduetiveortions in
-extensions in alnost any direction may be used to facilitate a coupling. A

relat.j\ [ r t i

w th o e, AR, AR e e PTG o R B P I o Send Phuefipe™
—arrangenent fulcrum of balanced °~ conductive portions. At |east a parti al
flux field cancell ation of energy propagating along or between paired and
el ectrically opposing conplenentary pat hways occurs in this bal anced but
shi fted enbodi nent. Further, simultaneous stray energy parasitics,

conpl ement ary charged suppression, physical and el ectrical shielding
contai nment and a faraday effect may al so occur. This result is achieved
because the magnetic flux energies travel at l|least partially along the
shield wherein the RF return path is parallel and adjacent to a
correspondi ng pat hway. Thus, the magnetic flux energy nay be neasured or
observed relative to a return



Shifted pathways may be in relative bal ance and conpl enentarily and
symmetrically positioned with respect to center shields, such as shields
8001 800- 'WO0s/M558ind may i nclude a relatively._shifted, bal 6T48:$02/21238

conpl ementary, and synmetrical arrangenent of predeterm ned shields and
pat hways conpl enentarily sandw ched around a centrally positioned shield)
such as 8001800-1M for exanple. The exenplary enbodi nents of FIG. 1 A 1

Chse STl AR o s Aty
L B e 5 L g B e LB e L e

~about a center shield 8001800-"X"i M such as for co-planar variants, and

t Msiditinnally, ateasbaifiest Ralbef the secongelurality. isarsarged ssEricalirdsdlatedfrem a
shield. Conplenentarity and bal ance nmay be mai ntai ned about the center WO
" 1 52cbhi$Balf bf BGF /s66bAd Dliraltys hihereln adhebst heomethweys & the heennd plurality agh

i ndi vi dual shields may be shifted to create discrete inbal ances as between

a GbotAbalyEE6IResH PRy pRBhwayd of firk plorabty. Fhief pathaayearrangemsentamagrdlson of
at | east "one pathway outside the perineter of the superposed shiel ding,

”?ﬁélﬁ@%‘ Al o {}@?Ingigf@éerhéé amch tékefcﬁﬁlécﬁﬁsf Yieh®m Sﬂeftiewrpbﬁnstbrr%?ance

characteristics. a gl ven pathway nay be ted 5 points to

the left. This shifting m ac nt e gt i I Se: a
careBPIisnaciTo Shay naliedR b e ABNRk e ienight dfie BRI SO e R
of opposing polarity may be shifted 5 points, or, 5 adjagent pat hwa of
ot bt 8e990aPlurglitiegree glactrigally  coLpiRA R?,Oq%aneygﬁrnﬁfﬂ% GpAfways Of the
conplenentarity and bal ance. Further, pathways may remain within the
pereicond dalfoif thResesopdrpluesdity st eledirieglly saupiedrietong asathge Aketat gmber of

t hereunder. Such a shifting under the shielding my, nonethel ess, make

dqzithwhysofthedirshhalfiof thdosesmd, plortityamaydeeap loddyneniberdgneater shambnehand nay
i ncl ude situations wherein pathways are pulled toward the center of a

shy ebtdl naner BTBHAthWRYS oft Ascebhe ! HhlrYi danekbandidideliynay! gebrbean odd

characteristics, such’as inductive behavior, in a balanced or unbal anced

??}r@.}rﬁ%?ﬁrre%%rj AN LR GingBio d1185FettSoSth8 Bredeft AvERHoMthE PAtRwals Ofi t
the first half of the second plurality are positioned in a first superposed alignment, while the
pathways of the second half of the second plurality are positioned in a second superposed

alignment, with the first and second superposed alignments in a mutual superposed

alignment herein defined as a co-planar arrangement.

In a non co-planar arrangement, the pathways of the first half of the second plurality
may be positioned in a first superposed alignment, and the pathways of the second half of the
second plurality may be positioned in a second superposed alignment, with the first and
second superposed alignments in arrangement one atop the other. In one arrangement, at

least four pathways are electrically isolated.
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enbodi mrent 6900, conductive energy pathways, isolated energy sources,

i sol ated energyutilizing | oads, and isol ated common conductive pat hways.
The condye@n¥e0séher gy pat hways may be conductively coupl e®@CraSendpd$ nent
6900 by a conductive coupling material, such as, for exanple; by a sol der
or industry equivalent. Vias 315, conductive pathways continuing bel ow t he
surface of the substrate, may couple to the conductive pathways, and may

i ncl udepgoNRieEhiive rbsdinintt bRtths epresenasinvention irgay linckoledat tleast pareevay
for propagating .~c WO 03/ O0SS~1 PCTI USI | 2/ 21238 energies. The isol ated

gﬂ@ﬁg@itf&%ngi"gfsait%ffa (AR S AR pRfaifly TG phthwerbAd B0ssdund piralty dof

sourc e 1So energy-utilizing I'oads. As discussed

 her ei nabov nbodi pent 690 y |t f

e e T e G P L e e A i

i solated. The shields may be conductively coupled. The conductively.coupl ed
st piralty TR0 6B, SR Snd SRRCRIS RAINEY SEEbe DB srpt Rl ey
which is not directly conductively coupled to the el ectrodes, usin& a
copaltiwtayse Membeisnof thatfirst and secop plralifiespf pathviaysemay: b gibsigntidlly the
800-1-1M and 810-1, may be conductively coupled to 802GA, 802GB. A shield,
818ame §i98-ahd Mhap) hridilfhad, bempsiiipnednchmplemenyanyo apHemiay caloo 2parate dn STRGB.
These couplings may not be conductively coupled to the first plurality of

| : i i i ipirakittesoot
go %ﬁ‘@%ﬁq’iﬁ&["b‘% NGaRher. a iy tAE Rliksdy ofese fitst dfd secomd iphuralitieson

circuirts may be utilizing the isolated and separate voltage

R T OB, NGERIRE Enthe Tl i st

mul tiple cipcuit includi nbodi nent 3210, conduct i rqy -

s ety o rbf gorertil R erbant shan v ate: 7l SR 2 it St ERE 8 sy S
common conductive pat hways.  The conductive ener at hwa na

c o Allowira,BirylaysinmIBantal ERNSHBSAASA Tow T ORI O DAY e HEIH el
Vi as 315, conductive pat hways continuing bel ow the surface of the

sulisd rshiedds Mgy beustoenmplishied hyadtnindi plirglily wfayathways mnd prfeutdberietibuet i ve
mat erial that serves as a contiguous conductive pathway for propagating
enepghRsys. ThscH sbRiRfpreatpmapifbilidd whickist dfvegual mige and sbapdi Each lof the
coupled to the isolated energy sources or the isolated energy-utilizing

lo LA pRsa s haB&iveR2aduptay. Coabudivd esupling ma

pl 3&3 fg(tﬁlaefgbgﬁ pat ﬁl\X/ansFﬂtH@V\%?%g}a B%(élgrllal%%%’/ 802/%?238 i ncl udi ng pellngct r)(/)des
and shi el ds). w eac, rgli ect i i ihM el

c 031[9 @8(:%%‘%?}&%& %ﬁ/yg Vary IgﬁtﬁthdS %Epeﬁﬁltér)élé : Scﬁ\fr?% thB8e GudEssiny

be"extern y coup to an ol ated common ener gy
th , Whi ch | di t tjivel. | of i
SRy SRUITR S sPtneBt A LB Hn S P & A 4 F by 8 wrelingd &

plurality of electrodes, 815-1, 800-1-IM and 810-1 may pe, condyctjvel
colywbesets cofssiields @iliziog, the Hrs %semdzpqu"tarr&cswd SB(!%WC'B%’ hl'lrgt %0@ y
coupl ed to 902GA, 902GB, and may not be conductively coupled to the first

pl doaithtplumiitieh enaebe wduplagt t atqgmmantnﬁtbwamﬁﬁi@ypﬁzn ariowpgtait; igpesepge
circuits may be utilizing a separate and a respective isolated and separate
V0|6a%ﬁ@a?%ﬁéﬁé\@? proyshgatioprfor sbrditioning ofélspeictuivenergyl at ed i npedance pat h,
a separate and a respective isolated comon inpedance path and at |east one
separate and respective | ow i nductance pathway such as REF 1 and REF 2 in

FIG 7. ;Rgﬁmgysnﬁ,agoyﬂdiﬁoﬂalg béAarrdvided ¢n B Bypdss Bangenmemasucin tedtewheodes
890A, 890B, and 891 A, 891 B, 802GA, 802GB, and 902GA, 902GB, mmy be

oORbb1Ec o P PSR B apoe S maiiacs, e oo

pectiVve portions of a sintered body. Each

mai n. bod | ectrode | aye 8 s | {fons
oy dlomsibain soiensiof e de, 12NN BEINNE, QTRSRVEAAREROSRES o RAvro
conductively couples to, the associated term nation el ectrodes 802GA,
802CB, 902GA, 902GB and 890A) 890B) and 891A, 891 B. The present invention
-may be utilized for many energy conditioning functions that utilize
comonl y coupl ed shielding structure element for enulating a center tap of
resistor/voltage divider network. This resistorlvoltage divider network may
be normally constructed using a ratio of various integrated circuit

resi stors. However) various integrated as . WO 03/11CSS-41 PCT/ US02/ 21238
circuit resistors may be replaced by a device according to an aspect of the
present invention, the device utilizing, for exanple, specific
conductive/resistive materials 799A o?? naturally occurring resistance
properties of pathway material 799, or utilizing a varied physical |ayout.
A vol tage dividing function nay be present as portions of a common and
shared pathway shield structure are utilized to define a comon voltage

Y o o, R



WO 03/0(15y1 PCT/US(12/ 21238 The present invention nmay be inplenented in a
nunber of different enbodi nents, including a energy conditioning enbodi nent

substrate) an integrated circuit package, an electronic ' assenbly or an
el ectronic systemin the formof a energy conditioning system and nmay be
fabricated using various nethods. O her enbodinents will be readily

fabri rethods, Other enbodi rents w | | :
O T P S s T e e I o e or

se on(% gelurality of pathways; wherein said first plurality further
co%ﬁ? P& at least two pat hways arranged el ectrically isolated from each
-other and orientated in a first conplenentary rel ati onship; wherein at

| east a, first nunber .of paih s of said second plurality is.arpr ed

el ectri M*h'? thgdﬂ&agt{e?,r '8 Vﬂ@&?ﬁﬁwﬂh r%‘é'F‘ESFS H&B’h&%ﬁé %%SL%W'@{% gﬁgﬁﬁme
“plur alai!'{gi/; and wherein the at |east two pat hways of said second plurality
ar 8ize|astst shape yidi may decepridustivelyi epupleds tHewayer, indjvidoal pafbwayyneebsys ef ai m
1, wherein at |least two pathways of said first nunber of pathways of said

seona¢lyratityainiayyncdbe ainelattivedycbypleduplrmdmbersobaaliftereet plusaliy oh patbiwayst
| east two pat hways of said second nunber of pathways of said second

Pl yhatd Maybe sRlSEdHd Whklain sambers o pluraRy ey bé cohhectteMbanemibetsd af m
1, wherein said first nunber of pathways of said second plurality is an odd
nubGkrerlRpRalit} 2Bud%s wherein a first plurality of shields and a second plurality of

shields are externally coupled to the same conductor.

Common elements may include energy flow in accordance with conceptual energy
indicators 600, 601, 602, 603 depicting the dynamic energy movements in co-planar shielded
by-pass pathways, such as those shown in FIG. 1A-1C. An embodiment may provide for at
least multiple shields for development of multiple isolated low circuit impedance pathways for

multiple circuits.

Referring still to FIG. 1A, pathways may be shielded by the relative, common
pathways, and may include a main-body pathway 80 with at least one pathway extension
812”X". The shields shown include a main-body shield pathway 81 with at least one pathway
extension designated 99”X”/79"X". The shields may sandwich and envelope the main-body
799, including a conductive inner pathway formed of conductive materials from the family of
noble or base metals traditibnally used in co-fired electronic components or conductive

material, such as Ag, Ag/Pd, Cu, Ni, Pt, Au, Pd, or combination materials such as metal oxide
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wherein said second nunber of pathways of said second plurality is an odd

nunber greater than one; wherein at | east two pat hways of said first nunber
of pat hway® 0u60588i d second plurality are electrically coupCgdsvm2sRe

anot her; and wherein at |east two pat hways of said second nunber of

pat hways of said second plurality are electrically coupled to one another.

4. The device of claiml, further conprising a spacing material that at

I egah. qBss t. 3R dpdctanLe AP rédisiatd \/augh: gbéy be aEh%végvincsn@.ffam@if Bt 4.

wherein said spacing nmaterial conprises a ectric. 6. The device

claim1. wherein said first nunber, of pathways of said ond. pl ural.i are
" Batfesy 28] GerhriRe et apaiee el BTl Y EinsaRlnd SR8 e bRk,
-second.plurali&y are in a second alignnent. 7. The device of claim1,

wh BraieralandiAgiRd as Abgrisenduetivematenal. burtken, yasatiens i pathyyay geatpetry inay
first superposed alignnment; and wherein said second nunber of pathways of

' sayigld difftenehtpesistdndeyarad eapacitarsecwiubs Magiatione dnay bgranhitved3iy altguhg the
(13/A1SS.11-PCT/US112/21238 8. The device of claim6, wherein the first

al hyteRalt fesil Whiehsieopsattadygnarnimatiee Aoy éxaimipler ppeoddattiveniesdl, sBchTae
device of claim7, wherein the first and the second superposed alignnment

ar e: . . . m
T SINGT, BRY 50 SPRly AR B Fran 2xidoAfiags M maldtial 10 Tolly heScRistingd

ar E’fﬁ%e&afé\[%?t rically coupled to one another in a first alignnent; wherein
at 5 ‘pat hways of said second nunber of pathways are arranged
electrically coupled to one another in a second alignnent; wherein said
first n er .of pathways i,s.ap 0 er of path s greater than one, B and
wher ei nAatpiB b ARG 8851 ARIHARYS a7e SHovBhRORTNRRT cOrb BAAn A SPBrch e or
than one; and wherein a total nunmber of pathways of said first plurality is
at apagan asamecpertionsdrmgtesial 8P 1t haeh pathway of %ﬁeccaf@{ar@é pathways $93-1 an
wherein at | east two pathways of said first nunber of pathways of said
se8666R,pinay dld farmmde obicoadyetive mateffialr 239, saparhmyderit obicopdudtive miateriali arad | y
coupl ed to one another; wherein at |east two pathways of said second nunber

of apatHviaystendl, patain Hesiyithted BsFItY . Baeh ebi@agedpathwaySBENénd §85-R sy
alignnent electrically coupled to 'one another; wherein a total nunber of

para@(‘ﬁ?!é gmegfégf%dggé%msg{}%ﬂwﬁdy: %r@ﬁ%d&?\%ﬁm@?%&lﬁﬂe& *@ﬁwaﬂﬂﬁbdﬁ%@tmﬁi ein

atota Irst pluralfty is at l'east an even

Yy B BBab ol ety S ShERelo Bl A e S o ERGBD  °

ar %?Pegaestcrggé pathway contiguous extension 812"X". Each co-planar pathway 865-1 and 865-2,
may include at least one pathway contiguous extension 812SSW and 811SSW with a portion
of the main-body edge 803A and 803B extending therefrom. Extension 812"X" is a por;tion of
the pathway material formed in conjunction with a main-.body pathway 80 from which it
extends. Main-body pathway 80, an 812"X” may be found as an extension of material 799 or
799"x" extending beyond an accepted average perimeter edge 803"X". Extensions 812"X"

and 79"X" may be found respectively positioned as a contiguous portion of the pathway from

which it is formed. Each main-body pathway may have edge 803A, 803B positioned relative

31



13. The device of claim 11, wherein four pathways of the circuit
arrangenent are electrically isolated fromone another. 14. The devi ce of
claiml, wheseisatisaid first plurality of pathways is a pl ecalisiy28s

shi el ded pat hways; and wherein said second plurality of pathways is a
plurality of shielding pathways. 15. An electrical arrangenent conprising:
at least a first and a second plurality of pathways; wherein the first

I lity incl .at ' leget H VA
Catnd cRpd e RonS B4E il s sBedu Pt a7; ErfiBodihent Sgee7 0
first nb f th f id. d pl ity i ) d -
o By kIR a raaieHAldiD'. omPIanal AR hot BRIEY S iR FD30K @24 e aegioned
-plurality, and wherein 52 WO U3/ Ul'l S5~1 PCT/ LI S02/ 21238 sai d second
pl andl spgcechcapatbsa atistapast 814d [Fathway sexieasions cBI2§SW opnd &1 ¥ S Jdaay
first plurality; wherein at |east two pathways of said first nunber of

" paghravestively seuplese esspbative rpdthivay anainebedyt 80 daldry ontewgpattivey 8S0SSWoamdr ;
and wherein at |east two pathways of said second nunber of pathways of said

segaRd Sl YWyRichiMadhe rﬁ%sﬁﬁﬁéd%‘ édlqségw."ﬁﬁb E6-phifRaraifinted, nidin-bbag pathway

el ectrical "arrangenent of claim further conprising a spacing materi al

th I . ; t Sal I L Gildd I

ol B0 PP E RS SATOR ] BPGeriihenliR of rofisicred oTBRRIFN iolByeriny
Ci rgui t arrangenent, ar ﬁ‘mell eﬁiri cally isolated fromone another. 18. The

el Sk EPiRIANAra IINQOHE REIRWAY.PASm 15, "wherein at |east six pathways of the
circuit arrangenent are electrically isolated fromone another. 19. The

el ectrical arrangenent of claim 15, wherein sai P ,second,rPI ureij i teé'/ i nchudes
at | eastCambining muiyaly-ppretyed filsyratinas 3 aBerliatiog dleminimieAlipnsTiact Lhe

| east four pathways of the circuit arrangenent are electrically isolated

f r closemdhermarhplemed@ary Tsgmehetrically erieatadasijeldsn the ettesithe 1@§U|¥ﬂ§r@vwaﬂﬁi d
second plurality includes at |east two pat hways arranged co-planar to one

aneppesingBaneélRtion nefidct| @aipposing eachywapsopdgativa. divec mdreasupargesehtthar e
electrically isolated fromone another. 21. The electrical arrangenent of

cl %Jri'éhia‘iion\ﬂeﬁfrﬁé’ Borﬁ?ie‘?néﬂgc%?, ARAmeticI§ asrRMed sHIcKS 18/ theGetier angadsiliing

non co- pl anar st ackl ng; wherein folr pathways of the circuit

A RARSERn BF SarBbA8k LhetldnteliafbbAged T om one anot her.

Referring still to FIG. 1A, the edges of the plurality of co-planar shields may be
represented by dotted lines 805A and 805B. Main-body pathways 81 of each of the plurality
of shields are larger than a sandwiching main-body pathway 80 of any corresponding
sandwiched pathway. This may create an inset area 806 relative to the positions of the
shields ‘and remaining pathways. The size of main-bodies 80 and 81 may be substantially
similar, and thus the insetting positioning relationships may be minimal ih certain
embodiments. Increased parasitic suppression may be obtained by insetting pathways,
including a main-body 80, to be shielded by larger pathway main-body 81s. For example, an

inset of a main-body 80 of pathways 865-1 inset may be separated a distance of 1 to 20+
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22. The electrical arrangenent of claim15, wherein said first plurality of
pat hways conprises a plurality of vias; and wherein said second plurality
of pat hwaye os/mosa4ipl urality of shiel ding pathways. 23. A d@Crasorornpsi si ng:
at least four pluralities of pathways; wherein only respective pathways of
each one plurality electrically coupled to one another; and wherein at

| east two pluralities of said at |east four pluralities | east two other

pl | i L e . Saj I t | it t - Of '

o1 s #ieCSpbind BrBuithe SR iibtipets, Sl nterfay £13) R RG Ay £8551 035
24. A device conprising: at. leas first,. a second ird and a four

pl @PQIEIC{@CQJﬁ CEQFH%MB{;%%B?@W?YCJ‘?’Q@N@E@éc'“‘i’véaﬁﬁ‘gt'mﬁgs%%f each said
plurality are electrically coupled to one another; wherein said first
plurality shields said second Bl urality; and wherein said third plurality
shiRduraditys af gofdanamsiield edgas 8058, and §06Bumayabe ogiiesat anhppaeeth@pag: a
‘least a first and a second plurality of shielding pathways; at |east a

fi digtances 844Ke anddmpl Weakhidistante Sldetelmtiveptn bdgys 808Adawh808Brarshitte edge
shi el di ng pat hways and sai d shi el ded pathways are alternately arranged

W igAi7N Ofefl distapebs SY4JaRISTRN Fronvthet Nedijelsy 808ARE I808BP AdBSprividRARLE h
said plurality are electrically coupled to one another; and wherein each of

saipd, ley! Alskdi@s 8hFSALY 15 brldnt BABERANERL gtfexehRgtan QRigkysiPoLatRdd.rom

one anot her.

planar shield may include a plurality of contiguous pathway extension portions, such as, for
example, portions 79NNE, 79SSE, 99NNE and 99SSE, extending from the plurality of co-
planar shield edges 805A and 805B. Plurality of co-planar shields may include a plurality of
outer pathway material 901NNE, 901SSE, 902NNE and 902SSE positioned at the edge 817.
Conceptual energy indicators 602 represent the various dynamic energy movements within
the co-planar pathways 865-1 and 865-2. Unwanted energy may be transferred to the co-
planar shields in accordance with the provision by the shields providing for a low impedance
pathway, which shields may additionally be electrically coupled to another pathway or

conductive area.

Referring now to FIGS. 1B and 1C, layer sequences are illustrated for a first plurality of
co-planar pathways 865-1, 865-2, a second plurality of co-planar pathways 855-1, 855-2, and
a third plurality of co-planer pathways 825-1-IM, 825-2-IM, 815-1, 815-2, 800-1-IM, 800-2-IM,
810-1, 810-2, and 820-1-1M, 820-2-IM. The first, second, and third plurélities may be stacked
to form an embodiment 3199, 3200, 3201. The third plurality of co-planar pathways may

provide shielding. Main-bodies 81 of the plurality of co-planer shields 825-1-IM, 825-2-IM;
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26. A system conprising: an integrated circuit package having at |east one
integrated circuit; a plurality of pathways conductively coupl ed together;
a first pranabessyt of shi el ds conductively coupl ed toget hePCTASOBZZAR
plurality of shields conductively coupled together and electrically
isolated fromat l|least said first plurality; and wherein each of said
shi el ds and said pathways are alternately arranged) and wherein said

shigqlsdp %%Vﬁé-opa@q-1luﬁ/estaogr?.|yow -eda%&;g%ﬁmo%wlmabh@oizqye Yoe

propagation away from’sail ntegrated circui wher éi n"sai d pat hways
devel o ow. i aduct ance thway suitable for enper ropagation wthin
o hbRfrlahl it A dPs SECRE. 4 R8s sPhePl A L ACRETR, Telons Gne
by at least said plurality of shields. 27. The system of (l aim 26, wherein
saidifereptlayarrioimnterial 894 ¢ The firstinlurably oficasplaapRpalimays-Btied andddap-2 may
substantially coplanar relationship. 28. The system of C aim 26, wherein

" saildvki atdeastritie sairespending, pposings ard compiémenithry ssesond fiusatiy\afl go-planar
substantially coplanar rel ationship. 29. The system of C aim 26, wherein

ongRhwayd 85611 ahd 55521 Thess sl dhldus&ddridy pliralitiisebid so-pranar i fisways; amién | ng
one of said shields, and wherein said first and said second pluralities of

Shi&‘e‘fl\?e(ﬁf%resﬁj %&awgﬁv@rﬁaiﬁfﬂoﬁi&gﬁgh%z@ S@ébgé-?@ is@dréy 4! é’%‘ﬁ%@ V%E%pt

conplenentary symme arrange t said centering one

113/1105y1.PCT/ 2/ 212 30 T . j ol rein jd
r1 et 1 Vaiods contie iy, SAEn SR L K, T BooRs SERVEM RS 28RS o
shi el ds, and wherein said first and i c luralities of shields, and
sai 4 paPaagisOReE @dﬂgpa'hpamwaysa&%ﬁgbfﬂaﬁs?g’nm@h Yc 8PRVEr 3% BatEY shiekise
system of O aim 26, wherein each of said first plurality and said second

pl dhatabyyimprowng dhe shigldipgi eftactivenessdohinenethesicosduelively ceapled plealiies &5 i n
any of clains 1-8 or 10-12, in which said device is a first |evel

i ntpathwayeeithar maigbodyB816or an integrated circuit. 33. A device as in any
of clainms 1-8 or 10-12, in which said device is arranged as a decoupling
capacitor. 34. A device as in any of clains 1-8 or 10-12, in which said

devi ce iAs MUsRAGRCInABcAPitBaSAbEAIRRFIS BN 0933200\ B2Y1,GRe aScatidonasTyexténgibas s
1-8 or 10-12, in which said device is a first |evel interconnect

ar rﬁmgﬁ?é§éewr%ﬂi Qs @Q5i.11w98@5ﬁ9 sPLF4At B4 gﬂﬂ AREBSHN M _aheae%&eﬁ%&éﬁsA

first p ality 1s electrically coupled to said integrated circult.

dewd S al cl,ai 5 10:42, 4 l hd Vi i (v
RS sbBsTn bt the v IRGE 40 2 IR SR e ans TR Tl B
said first urality is electricall ed id integrated circuit;
naaiee & F16ar .ot sranier arengond 74Nk rand BepE aniy B firdnedd shaced
integrated circuit. 55 . A A& AFH& AF5& A3H&. A . . i

| & gpark. diagonally from extensiang 7RS5E and 9IRS apndempopasite sides &f shield Againes. A
9. Al & A&&. A9. A& AY& A5&. AH&. Al 9. A&. Al 5& Al H& A5. A[ . AH. Al & A;

. AlBoddf 81 AR .. 1T 5&r Axanife ASeASIBNATENNE. adcOANNE masdsTavhnhged sprEad W c
aJ cal calca]ca]ca]calca]ca]ca]calca]ca]lcalca]ca]c:a]calcalcRa]lca]lca]lcalcalc
a] cajaraindmlecwits aeadiem T 888E and 99SSE on opposite sides of shield main-body 81. In

FIG. 1B, extensions 812NNE and 811NNE may be arranged spaced apart, extending toward
the same edge 812 of layer of material 801, and extensions 812SSW and 811SSW may be
arranged spaced apart, each extending toward the opposite edge 812 of layer of material

801. In FIG. 1C, pathways 865-1 and 865-2 may be mirror images, as discussed
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Referring now to FIGs. 3A and 3B, in FIG. 3A there is shown a schematic plan view of

an embodiment of FIG. 3B, wherein outer pathways may be selectively conductively coupled
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the first and the second pathway arranged below the third and the fourth pathway, and the
fifth and the sixth pathway arranged above the third and the fourth pathway, and the seventh
and the eighth pathway arranged above the fifth and the sixth pathway, and the ninth and the
tenth pathway arranged above the seventh and the eighth pathway. These pathways have

various respective internal contiguous pathway extensions 812"X”, 811"X", 79°X” and 99°X",

and may be discrete components having the same minimal number of layering.

Referring now to FIG. 3C, a plan view of a shield according to an aspect of the present
invention is illustrated. The embodiment depicted in FIG. 3C includes at least one additional
pathway, as compared to the device of FIG. 3B. This additional pathway 1100-IM"X" may be
one of at least a plurality of shields in the stack of pathways, which shields may span across
the two circuit portions. Pathway 1100-IM"X" rhay be one of at least two outer sandwiching
shields in the stack of pathways. Shields may span across the two circuits by adding a
centrally arranged 1100-IM"X” pathway electrically coupled to the outer 1100-IM"X" shields.
Pathways 1100-IM’X* may have at least one extension, and are illustrated with two
extensions 1099NNE and 1099SSE, and may allow for sandwiching shields for all of the

pathways within the present invention. At least three shields may be coupled together and
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A shield 00GS may be electrically isolated from other shields and may be arranged to
effect an energy propagation of an isolated circuit. An isolated circuit may be sandwiched by
a shield. A shield may be electrically coupled to a conductive area that is isolated from any

other conductive areas thereby effecting an energy propagation.

FIGS. 4A-4] depict assembled components of various embodiments according to
aspects of the present invention. The arrangements of FIG. 4A to FIG. 4] may include
minimal layouts of a first, a secbnd, a third, a fourth, a fifth, a sixth, a seventh, a eighth, a
ninth and a tenth pathway, wherein at least the third and the fourth pathway, for example, are
co-planar and arranged spaced apart from each other. The first and the second pathway may
be arranged below the third and the fourth pathway, and the fifth and the sixth pathway may
be arranged above the third and the fourth pathway, and the seventh and the eighth pathway
may be arranged above the fifth and the sixth pathway, and the ninth and the tenth pathway
may be arranged above the seventh and the eighth pathway. These pathways have various
respective internal contiguous pathway extensions 812"X", 811"X", 79"X” and 99"X", and may

be an assembled final discrete component, for example.

Referring to FIG. 5A, there is shown a stacking of multiple, non-shared circuits
including groups of pathways according to an aspect of the present invention. Included in

FIG. 5A is a marker 1000 showing a continuation of the stacking arrangement to the next
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'( shloelds 02 at least ;ga)xrt of 'an isolated cwcu?t system. Shields 815-A and -B are separated

shields of at least part of an isolated circuit system. Shields 820-A and 820-B are separated
shields at least part of an isolated circuit system. Shields 825-A and 825-B are separated
shields at least part of an isolated circuit system. Conductors 855-1 and 855-2 are separated
and shielded pathways in bypass configuration. Conductors 865-1 and 865-2 are separated
and shielded pathways in bypass configuration. In FIG. 5A, a pathway arrangement is
depicted including at least six orientations of pathways of two types of pathways, wherein
each érientation of the pathways of the at least six orientations of pathways provides

condugctive isolation from the remaining orientations of pathways.

Referring to FIG. 5B, there is shown a stacked shield structure according to an aspect
of the present invention. FIG. 5B depicts an embodiment similar to that of FIG. 5A, wherein
two sets of 855"X" and 865"X" pathways are omitted for purposes of clarity, and wherein the
shields of FIG. 5A are oriented in flip-flop for each relative set of 855"X" and 865"X"
pathways. The 79"X" pathway extensions may be rotated 90 degrees relétive to the various
pathway extensions 811"x" and 812"X". A dynamic result of this configuration, as illustrated
by the conceptual energy indicators, may be enhanced by nulling the extensions of the two

sets of 855"X" and 865"X" pathways of the two isolated circuits, and by relatively positioning
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Referring to FIG. 5B, there is shown a stacked shield structure according to an aspect
of the present invention. FIG. 5B depicts an embodiment similar to that of FIG. 5A, wherein
two sets of 855"X” and 865"X" pathways are omitted for purposes of clarity, and wherein the
shields of FIG. 5A are oriented in flip-flop for each relative set of 855"X” and 865"X"
pathways. The 79"X” pathway extensions may be rotated 90 degrees relative to the various
pathway extensions 811"x” and 812"X". A dynamic result of this configuration, as illustrated
by the conceptual energy indicators, may be enhanced by nulling the extensions of the two
sets of 855”X” and 865”X" pathways of the two isolated circuits, and by relatively positioning
the shield of each isolated circuit pairing 865B and 865A approximately 90 degrees null to the

various pathway extensions of 865B and 865A.

As discussed hereinabove, in an embodiment of the present invention, multiple
complementary or paired shielded pathways may include the first and second pluralities of
pathways. Energy may utilize the various paired, feed-through or bypass pathway layers in a
generally parallel and even manner, for example. Pathway elements may include non-
insulated and conductive apertures, and conductive through-VIAs, to provide propagating
energy and maintain a generally non-parallel or perpéndicular relationship, and additionally
maintain a separate electrical relationship with an adjoining circuit. These pathways may

maintain balance internally, and may facilitate an electrical opposition along opposing
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within the shielding structure attached externally.

Referring now to Figure 5C, there is shown a relative plan view of a stacked multiple,
non-shared circuit network having VIAs and including groups of pathways according to an
aspect of the present invention. The device according to an aspect of the present invention
depicted in Figure 5C includes a hole-through energy conditioner. Hole-through energy
conditioners may be formed such that many of the energy propagation principals disclosed
herein are retained, including the use of multiple sets of shields for energy conditioning
possessing. FIG. 5C, further depicts null pathway sets with pathway arrangement 6969.
Pathway arrangement 6969 is similar to FIG. 5B, with the absence of pathway extensions
79"X”, 811"x” and 812°X”, and with the substitution of 8879"X”", 8811"X" and'8812"X” ViAs

functioning from a different direction relative to the main-body 80 and 81.

Referring still to Figure 5C, during the manufacturing process, conductive holes 912,
VIAS or conductive apertures may be used to interconnect 8806 an integrated circuit, and
may be formed through one or more pathway layers using mechanical drilling, laser drilling,
etching, punching, or other hole formation techniques. Each specific interconnection 8806
may enable various pathways to be electrically connected or insulated. Each specific
interconnection 8806 may extend thrbugh all layers of pathway arrangement 6969, or may be
bounded above or below by one or more layers. Pathway arrangement 6269 may include an

organic substrate, such as an epoxy material, or patterned conductive material. If an organic
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used in various embodiments. In alternate embodiments, a pathway arrangement could
" include an inorganic subétance, such as ceramic, for example. In various embodiments, the
thickness of the levels may be approximately 10-1000 microns. Interconnections 8806
between the various conductive layers may also be formed by selectively removing dielectric
and conductive materials, thereby exposing the conductive material of the lower conductive
layers 904, and by filling the holes so formed by the removal with a conductive paste 799A or

electrolytic plating 799B, for example.

Interconnections 8806 may couple exposed conductive layers to a relative side of the
pathway arrangement 6969. Interconnections 8806 may take the form of pads or lands to
which an integrated circuit may be attached, for example. Interconnections 8806 may be
formed using known techniques, such as by filling the selectively removed portions of
dielectric with conductive paste, electrolytic plating, photolithography, or screen printing, for
example. The resulting pathway arrangement 6969 includes one or more layers of patterned
conductive material 904, separated by non-conducting layers, and interconnected by
interconnects 8806. Different techniques may be used to interconnect and isolate the various
layers of patterned conductive material 799. For example, rather than forming and selectively
removing portions of the various conducting 799 and non-conducting layers 801, openings
between the various layers may be included by seleétively adding the desired portions of the

conducting 799 and non-conducting layers 801. Removal techniques, such as chemical
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Pathway arrangement 6969 may be configured using a multi-aperture, multilayer
energy conditioning pathway set, with a substrate format adapted to condition propagating
energy. Pathway arrangement 6969 may condition propagating energy by utilizing a
combined energy conditioning methodology of conductively filled apertures, known in the art
as VIAs 8879”X”, 8811"X” and 8812"X", in combination with a multi-layer common conductive
Faraday cage-lke shielding technology with immured propagational pathways.
Interconnecting pathway arrangement and an IC may be achieved with wire bonding
interconnection, flip-chip ball-grid array interconnections, microBall-grid interconnections,
combinations thereof, or any other standard industry accepted methodologies. For example.
a "flip chip" type of integrated circuit, meaning that the input/output terminations as well as
any other pathways on the chip may occur at any point on its surface. After the IC chip is
prepared for attachment to pathway arrangement 6969, the chip may be flipped over and
attached, by solder bumps or balls to matching pads on the top surface of pathway
arrangement 6969. Alternatively, an integrated circuit may be wire bonded by connecting
input/output terminations to pathway arrangement 6969 using bond wires to pads on the top

surface of pathway arrangement 6969.
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arrangement requiring capacitance, noise suppression, and/or voltage dampening. This
capacitance may be provided by formation of the capacitance developed and embedded
within pathway arrangement 6969. This capacitance may be coupled to the integrated circuit
loads using a paired pathway and the shield, as described above. Additional capacitance
may be provided to a circuit electrically coupled to an integrated circuit to provide voltage
dampening and noise suppression. Close proximity of off-chip energy sources may provide a
capacitance each along the low inductance path to the load. Common shielding pathways
may be utilized as the “0” voltage circuit reference node for both off-chip energy sources the

common conductive interposer energy pathway configurations.

Pathway arrangement 6969 may be connected to an integrated circuit by commonly
accepted industry connection methods and couplings 799A and 799B, including Bumpless
Build-Up Layer (BBUL) packaging. This technology enables higher performance, thinner and
lighter packages, and lowers power consumption. In a BBUL package, the silicon die or IC is
embedded in a package with a pathway arrangement operable as a first level interconnect.
Thus, the BBUL package as a whole is not just attached to one surface of the IC. For
example, electrical connections between the die and one or more of the various shields and
the package may be made with copper lines, not necessarily C4 solder bumps. These
features combine to make the package thinner and lighter than other IC packages, while
delivering higher performance and reducing power consumption. BBUL may enhance the

ability of a manufacturer to couple multiple silicon components to pathway arrangement 6969.
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energy sources and respective load of the IC by common industry methodologies, thereby
allowing for conditioning of propagating energy. Shields 8879 may conductively coupled to a
shield including 1055-2. A shield and its other conductive portions including 8811 and 8812
may be electrically coupled to a respective complementary pathway which poses no polarity
charge of significance before hook-up, thereby preventing each layer 8811 and 8812 from
changing energy propagation direction functions, sﬁch preventing layer 8811 and 8812 from

changing from input and output to output and input, respectively, as is understood by those

possessing an ordinary skill in the pertinent arts.

For stacked variants depicted in FIG. 5A, 5B and 5C, adding three pathways 1100-IM-
“X”, including one between 810-1 and 815-2, designated as 1100-IM-“C”, may bisect a
balanced symmetry of the total number of pathways located into equal numbers on opposite
sides of 1100-IM-"C”. The addition of 1100-IM-1 and 1100-IM-2, electrically coupled to 1100-
IM-C, creates a common or a shield structure (not all shown). Shields of a shield structure
may be of substantially the same size or not. Shields may or may not be physically isolated
from any other shields for any one or more embodiments of the present invention. Thus,
shields may or may not be electrically or conductively isolated from any other shields for any

one or more embodiments of the present invention.

An odd number of shields may be coupled'together thereby allowing formation of a
common reference or node utilizing all other shields. The number of shields 1100-IM-“X" is

not confined to using extensions 1099NNE and 1099SSE such as shield 00GS, as any
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balanced and complementary-symmetrical arrangement may be formed with respect to a
center shield 8”XX"” or shield 800/800-IM for a as the arrangement fulcrum of balanced
conductive portions. At least a partial flux field cancellation of energy propagating along or
between paired and electrically opposing complementary pathways occurs in this balanced
but shifted embodiment. Further, simultaneous stray energy pérasitics, complementary
charged suppression, physical and electrical shielding containment and a faraday effect may
also occur. This result is achieved because the magnetic flux energies travel at least partially
along the shield wherein the RF return path. is parallel and adjacent to a corresponding

pathway. Thus, the magnetic flux energy may be measured or observed relative to a return

Shifted pathways may be in relative balance and complementarily and symmetrically
positioned with respect to center shields, such as shields 800/800-"X"-IM, and may include a
relatively shifted, balanced, complementary, and symmetrical arrangement of predetermined
shields and pathways complementarily sandwiched around a centrally positioned shield, such

as 800/800-IM, for example.

The exemplary embodiments of FIGs. 1A, 1B, 1C, through FIG. 4l, for example may
include these ‘shifted’ embodiments. These shifted embodiments may include a multiplicity of
layers having a shielding, a pathway, a shielding, an pathway, and a shielding. Each of these
multiplicity of layers may be centered and complementary about a center shield 800/800-"X"-
IM, such as for co-planaf variants, and the entire multiplicity of layers may be centered about

a main center shield. Complementarity and balance may be maintained about the center
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discrete imbalances as between a given matched pathway pair, for example. Shifting may
expose a portion of at least one pathway outside the perimeter of the superposed shielding,

thereby allowing for parasitics and thereby varying, for example, impedance characteristics.

For example, a given pathway may be shifted 5 points to the left. This shifting may be
accounted for in the matched pairs about a center shield, and, consequently, either an
adjacent matiched pair pathway of opposing polarity may be shifted 5 points, or 5 adjacent
pathways of opposite polarity may each shift 1 point, thereby maintaining complementarity
and balance. Further, pathways may remain within the perimeter of the superposed shielding,
and nonetheless be shifted thereunder. Such a shifting under the shielding may, nonetheless,
rﬁake desirable a balancing. However, certain exemplary embodiments not shown may
include situations wherein pathways are pulled toward the center of a shield, and remain
under the shield evidencing differing electrical characteristics, such as inductive behavior, in

a balanced or unbalanced state.

Referring now to FIG. 6, there is shown a stacked multiple circuit including
embodiment 6900, conductive energy pathways, isolated energy sources, isolated energy-
utilizing loads, and isolated common conductive pathways. The conductive energy pathways
may be conductively coupled to embodiment 6900 by a conductive coupling material, such
as, for example, by a solder or industry equivalent. Vias 315, conductive pathways continuing
below the surface of the substrate, may couple to the conductive pathways, and may include

conductive material that serves as a contiguous conductive pathway for propagating
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isolated energy sources or the isolated energy-utilizing loads. As discussed hereinabove,
embodiment 6900 may include four pluralities of pathways including electrodes and shields,
with each plurality electrically isolated. The shields may be conductively coupled. The
conductively coupled shields may be externally coupled to an isolated common conductive
pathway, which is not directly conductively coupled to the electrodes, using a conductive
coupling material. As shown in Fig. 6 an electrode, 815-1, 800-1-IM and 810-1, may be
conductively coupled to 802GA, 802GB. A shield, 815-2, 800-2-IM, and 810-2, may be
conductively coupled to 902GA and 902GB. These couplings may not be conductively
coupled to the first plurality of electrodes or the second plurality of electrodes. In this

configuration, both isolated circuits may be utilizing the isolated and separate voltage

references and an isolated common impedance path such as REF 1 and REF 2 in FIG. 6.

Referring now to FIG. 7, there is shown a stacked co-planar multiple circuit including
embodiment 3210, conductive energy pathways, isolated energy sources, isolated energy-
utilizing loads, and isolated common conductive pathways. The conductive energy pathways
may be conductively coupled to embodiment 3210 by a conductive coupling material. Vias
315, conductive pathways continuing below the surface of the substrate, may couple to the
conductive pathways and may include conductive material that serves as a contiguous
conductive pathway for propagating energies. The isolated common conductive pathways
may not be directly coupled to the isolated energy sources or the isolated energy-utilizing

loads. As discussed hereinabove, embodiment 3210 may include four pluralities of pathways

47



10=109& ()-!&2"' 10%& ()-'! :'10%& ()-!hl Y(10%& ()-&M 10%& ()-{"uj @10
10M 10%4& ()- 10\ 10\ 10\=10% & ()-!9' 10%\ & ()-S3' ' 10% & ()-s 1 10% & () -
CTdE] _@ 30 28008918 () -' 10%4&' () -' 10%4&' () - ' $10%4& ()-  PCT/US02/21238
10948 ()- Y 10%4& ()- 5PdE] _@10 10& &L0%! ()-

' 10948 () - &10%H& () - y&LO0%H& () - &10%1& ()-3%$10%4&' () - KNQRSAE: / 10H
10H:10%-|& ()-93&10%4& ()-91&10%4& (

Wé‘) ?&%d& %(h%‘sﬁg %&%ﬂ%h Xr"c@li»lloo agiLéB()The conductlvely

coupled shields may be externally coupled to an isolated common energy pathway, Wthh is
not directly conductively coupled to the first or the second plurality of electrodes in this co-
planar arrangement. A third plurality of electrodes, 815-1, 800-1-IM and 810-1 may be
conductively coupled to 802GA, 802GB, 815-2 and 800-2-IM, and also, may be conductively
coupled to 902GA, 902GB, and may not be conductively coupled to the first plurality or the
second plurality. In this configuration, both isolated circuits may be utilizing a separate and a
respective isolated and separate voltage reference and a separate and a respective isolated
impedance path, a separate and a respective isolated common impedance path and at least

one separate and respective low inductance pathway such as REF 1 and REF 2 in FIG. 7.

Referring now to FIG. 4A thru to FIG. 7, the termination electrodes 890A, 890B, and
891A, 891B, 802GA, 802GB, and 902GA, 902GB, may be monolithic or multi-layered.
Termination electrodes 802GA, 802GB, 902GA, 902GB, may be located at other respective
portions of a sintered body. Each main body electrode layers 81 or 80, and the associate
electrode extensions 99/79G"X” or 812"X", may define an electrode which extends to, and
conductively couples to, the associated termination electrodes 802GA, 802GB, 902GA,

902GB and 890A, 890B, and 891A, 891B.

The present invention may be utilized for many energy conditioning functions that
utilize commonly coupled shielding structure element for emulating a center tap of
resistor/voltage divider network. This resistor/voltage divider network may be normally

constructed using a ratio of various integrated circuit resistors. However, various integrated
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circuit resistors may be replaced by a device according to an aspect of the present invention,
the device utilizing, for example, specific conductive/resistive materials 799A or naturally
occurring resistance properties of pathway material 799, or utilizing a varied physical layout.
A voltage dividing function may be present as portions of a common and shared pathway

shield structure are utilized to define a common voltage reference located at both respective

sides of the common pathway shield structure.

In embodiments, whether initially stacked vertically during a manufacturing process, or
in combination with a co-planar pairings as described hereinabove, the number of
complementary pathways pairings may be multiplied in a predetermined manner to create a
number of pathway element combinations of a generally physically or electrically parallel

nature.

Further, although not shown, a device of the present invention may be fabricated in
silicon and directly incorporated into integrated circuit microprocessor circuitry or
microprocessor chip packaging. Any suitable method for depositing electrically conductive
materials may be used, such as plating, sputtering, vapor, electrical, screening, stenciling,

vacuum, and chemical includihg chemical vapor deposition (CVD).

While certain embodiments have been herein described in position as "upper" or
"above", or "lower" or "below", or any other positional or directional description, it will be

understood that these descriptions are merely relative and are not intended to be limiting.
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assembly, (an energy/%or(aehtlgguj\r%lsué‘stggte an integrated circuit package, an electronic

assembly or an electronic system in the form of a energy conditioning system, and may be
fabricated using various methods. Other embodiments will be readily apparent to those of

ordinary skill in the art.
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Claims
1. A device, comprising:

at least a first and a second plurality of pathways;

wherein said first plurality further comprises at least two pathways arranged electrically
isolated from each other and orientated in a first complementary relationship;

wherein at least a first number of pathways of said second plurality is arranged
electrically isolated from a second number of pathways of said second plurality; and

wherein the at least two pathways of said second plurality are electrically isolated from
said first plurality.

2. The device of claim 1, wherein at least two pathways of said first number of pathways
of said second plurality are electrically coupled to one another; and

wherein at least two pathways of said second number of pathways of said second
plurality are electrically coupled to one another.

3. The device of claim 1, wherein said first number of pathways of said second plurality is
an odd number greater than one;

wherein said second number of pathways of said second plurality is an odd number
greater than one;

wherein at least two pathways of said first number of pathways of said second plurality
are electrically coupled to one another; and

wherein at least two pathways of said second number of pathways of said second
plurality are electrically coupled to one another. :

4., The device of claim 1, further comprising a spacing material that at least spaces apart
two pathways of said circuit.

5. The device of claim 4, wherein said spacing material comprises a dielectric.

6. The device of claim 1, wherein said first number of pathways of said second plurality
are in a first alignment; and

wherein said second number of pathways of said second plurality are in a second
alighment.

7. The device of claim 1, wherein said first number of pathways of said second plurality
are in a first superposed alignment; and

wherein said second number of pathways of said second plurality are in a second
superposed alignment.
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position at least one on top o the other.

10. The device of claim 1, wherein at least two pathways of said first number of pathways
are arranged electrically coupled to one another in a first alignment;

wherein at least two pathways of said second number of pathways are arranged
electrically coupled to one another in a second alignment;

wherein said first number of pathways is an odd number of pathways greater than one,
and wherein said second number of pathways is an odd number of pathways greater than
one; and

wherein a total number of pathways of said first plurality is at least an even number
greater than two.

11.  The device of claim 1, wherein at least two pathways of said first number of pathways
of said second plurality are arranged in a first superposed alignment electrically coupled to
one another,;

wherein at least two pathways of said second number of pathways of said second
plurality are arranged in a second superposed alignment electrically coupled to one another;

wherein a total number of pathways of second plurality is an odd number greater than
one; and

wherein a total number of pathways of said first plurality is at least an even number
greater than two.

12.  The device of claim 10, further comprising a spacing material that -at least spaces
apart pathways of said circuit arrangement.

13. The device of claim 11, wherein four pathways of the circuit arrangement are
electrically isolated from one another.

14. The device of claim 1, wherein said first plurality of pathways is a plurality of shielded
pathways; and
wherein said second plurality of pathways is a plurality of shielding pathways.

15.  An electrical arrangement comprising:

at least a first and a second plurality of pathways;

wherein the first plurality includes at least one pair of pathways electrically isolated
from each other and arranged in mutual complementary position;

wherein at least a first number of pathways of said second plurality is arranged
electrically isolated from a second number of pathways of said second plurality, and wherein
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wherein at least two pathways of said second number of pathways of said second
plurality are electrically coupled to one another.

16. The electrical arrangement of claim 15, further comprising a spacing material that at
least spaces apart pathways of said circuit arrangement.

17.  The electrical arrangement of claim 15, wherein at least four pathways of the circuit
arrangement are electrically isolated from one another.

18. The electrical arrangement of claim 15, wherein at least six pathways of the circuit
arrangement are electrically isolated from one another.

19.  The electrical arrangement of claim 15, wherein said second plurality includes at least
two pathways arranged co-planar to one another; and

wherein at least four pathways of the circuit arrangement are electrically isolated from
one another.

20. The electrical arrangement of claim 15, wherein said second plurality includes at least
two pathways arranged co-planar to one another; and

wherein at least four pathways of the circuit arrangement are electrically isolated from
one another.

21.  The electrical arrangement of claim 15, wherein said first and said second plurality are
arranged in a non co-planar stacking; and

wherein four pathways of the circuit arrangement are electrically isolated from one
another.

22. The electrical arrangement of claim 15, wherein said first plurality of pathways
comprises a plurality of vias; and
wherein said second plurality of pathways is a plurality of shielding pathways.

23. A device comprising:

at least four pluralities of pathways; :

wherein only respective pathways of each one plurality of said pluralities are
electrically coupled to one another; and

wherein at least two pluralities of said at least four pluralities provide shielding for at
least two other pluralities of said at least four pluralities of pathways.
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wherein said shielding pathways and said shielded pathways are alternately arranged
within said circuit arrangement;
wherein only respective pathways of each said plurality are electrically coupled to one
another; and
wherein each of said pluralities of said circuit arrangement are electrically isolated
from one another.

26. A system, comprising:

an integrated circuit package having at least one integrated circuit;

a plurality of pathways conductively coupled together;

a first plurality of shields conductively coupled together;

a second plurality of shields conductively coupled together and electrically isolated
from at least said first plurality; and

wherein each of said shields and said pathways are alternately arranged, and wherein
said shields develop at least one low impedance pathway suitable for energy propagation
away from said integrated circuit; and

wherein said pathways develop a low inductance pathway suitable for energy
propagation within said integrated circuit package, said energy propagation being conditioned
by at least said plurality of shields.

27.  The system of Claim 26, wherein said first and said second pluralities of shields are
respectively in a substantially coplanar relationship.

28. - The system of Claim 26, wherein said first and said second pluralities of shields are
respectively in a substantially coplanar relationship.

29. The system of Claim 26, wherein one of said first or said second plurality of shields
comprises a centering one of said shields, and wherein said first and said second pluralities
of shields and said pathways are arranged in a substantially balanced and complementary
symmetrical arrangement about said centering one.
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30. The system of Claim 26, wherein one of said first or said second plurality of shields
comprises a centering one of said shields, and wherein said first and said second pluralities
of shields and said pathways are substantially aligned about said centering one.

31 The system of Claim 26, wherein each of said first plurality and said second plurality of
shields comprises an odd number of shields.

32. A device as in any of claims 1-8 or 10-12, in which said device is a first level
interconnect arrangement for an integrated circuit.

33. A device as in any of claims 1-8 or 10-12, in which said device is arranged as a
decoupling capacitor.

34. A device as in any of claims 1-8 or 10-12, in which said device is arranged as a
bypass capacitor.

35. A device as in any of claims 1-8 or 10-12, in which said device is a first level
interconnect arrangement coupled to an integrated circuit; and
wherein at least said first plurality is electrically coupled to said integrated circuit.

36. A device as in any of claims 1-8 or 10-12, in which said device is a first level
interconnect arrangement coupled to an integrated circuit;

wherein said first plurality is electrically coupled to said integrated circuit; and

wherein said second plurality is electrically isolated from said integrated circuit.



