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18 Background of the |nvention

19 The present invention relates to a layered, universal, multi-funciional common
20 conductive shield structure with conductive feed-thru or by-pass pathways for circuitry and
21  energy conditioning that also possesses a commonly shared and centrally positioned
22 conductive pathway or electrode that can simultaneously shield and allow smooth energy
23 interaction between grouped and energized conductive pathway electrodes. The invention,
24 when energized, will aliow the contained conductive pathways or electrodes to operate with
25 respect to one another harmoniously, yet in an oppositely phased or charged manner,

26 respectively. When placed into a circuit and energized, the invention will also provide EM!



12 DEC 2003 WD 00/ 77907 PCT/ US00/ 16518 2 27 filtering and surge protection
whi | e mai ntai ni ng an apparent even or bal anced voltage supply 28 between a
source and an energy utilizing-load. The invention wll also be abl&Dtb2003
simul taneous 29 and effectively provide energy conditioning functions. that
i ncl ude BYBA8BTMHY, energy and signal 30 decoupling, energy BEHUIWI6MRy
conti nued bal ance in Sinultaneous Switching Operations 31 (SSO states of
intergrated circuit gate. These conditioning functions are all provided

wi thout 32 contributing disruptive energy parasitics back into the circuit
systemas the invention is 33 passively @perated within the circuit. 34

El ect rircalfitaisg ans shajecprotediorgenie hictaining edwppatent evaryel balapees velkage| supply
decade. " 35 systembuilt just two years ago can be consi dered obsolete to
a t hi rgg orpchweér b sgareraatianrenelfy utiizingdadn Toé investioruyil algephe atleitepimuitaneous
Accordi ngly, passive conponentry and circuitry built into 37 these the
syst eny nead dfecavel providesinesgy apoiitihing furdotensdhat intledebynassingnenesgy pad sigpal
38 conponentry has not kept pace. The performance of a conputer or other

el ect rgni cdeepEpigs endfayhaterdgepiacdl doptimeenbalanst inaSinattangoush Switckina dhegrations
operating speed of its slowest active 40 elenments. Until recently, those
el enendis WeSO)tdistesiot irrymoes siouit gate. t ieesewmendifioniad funstigshaiet 2/l preyided without
controlled the overall systemis specific functions and calculations.
Howeverz cdbatihutingt disruptivee ebergf preasitipsnbackt inth hefcirpiit SYHEBL @5 sHesinverionr B
components and their data, 43 the focus has changed. There is now intense
pressus® upassivelysopenatad witlinttioe giraviti de the 44 systemuser with increased
processi ng power and speed at a decreasing unit cost. EM 45 created in
t hese Bavi r onneHectrical Systatmschaye usidergionatshart Groguchite etest @yefdhs last decade.
international 46 em ssion and/or susceptibility requirenents. Since 1980,
the typs casystpertailt just twegeanscagootan be considared F9EpIRIENON? dhith Pb &t pensiaion
i ncreased approximately 240 tinmes, from5 Miz (mllion 48 cxél es itDer o
second}6 t ovarjaipoxif tee shiet applicaion\HcEomingh, Pagsive SPTPARERIY,RNG GigHitry built into
Processor 49 frequency operating speed is now mat ched léé t he devel opnent
and depT oythese tbe systeris peest to ORI 2 AYiSY-ur HeveviRelle BYXRPRMoDigRRSSVE

have al | owed boosting of overall systemfrequency 51 opegﬂii n §roelecdsss%%s
t he acB$vecwopprandnthas nehkertinase1 SRamanceQf ARPPHIRL % e’ﬁg‘?‘i gic SY

39 has typically been constrained by the frequency operating speed of its siowest active

"

40 elements. Until recently, those elements were the microprocessor and thé memory
41 components that controlled the overall system's specific functions and calculations. However,
42  with the advent of new generations of microprocessors, memory components and their data,
43 the focus has changed. There is now intense pressure upon the industry to provide the
44 system user with increased processing power and speed at a decreasing unit cost. EMI
45 created in these environments must also be eliminated or minimized to meet international
46 emission and/or susceptibility requirements. Since 1980, the typical operating frequency of the
47 mainstream microprocessors has increased approximately 240 times, from 5 MHz (million
48 cycles per second) to approximately to 1200 MHz+ by the end of the year 2000. Processor
49 frequency operating speed is now matched by the development and deployment of ultra-fast
50 RAM architectures. These breakthroughs have allowed boosting of overail system frequency
51 operating speeds of the active componentry past the 1 GHz mark. During this same period,

52 however, passive componentry technologies have failed to keep up with these new
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have produced only increnental changes in conposition and 54 perfornance.
These adv¥@MS7PEH passi ve conponent design and changes have FQRUS®ASB5
primarily upon conponent size reduction, slight nodifications of discrete
conponent electrode 56 layering, dielectric discoveries, and nodifications
of device manufacturing techniques or rates 57 of production that decrease
unit production cycle tinmes. 58 In the past, system engineers have sol ved

desi gnspr oRL ABrRYhé NGHEATIAE tHSaukaED dniPIncrePRnAS $hifes OTRORER és.ﬂaracsr%

into the electrical circuit. These sol utions generally ave invo

addi ngsd Ndirbphan@Ndrieasi sdvahsest baddife lea.%gorvani faeeighosndaeﬁaﬁg%@aﬁé\re%%uééa
perform separate 61 functions such as filtering, découpling,” and surge

prot ecig Orbnnﬂrﬁmwhc&rhwr@nhaz@ refRflor? i mddRicafons f Slisthad cahBorhl gleEt?ode

perform nore than one function siml t aneousl y, these devi ces consi st

passi V& NahyRing S dichatricldistovetesad i mdamrhtiond RiP Qb itd SafABRINRY tdchniqBés BIOFatéso
be overl ooked, "however, is the existence of a major Iimtatton in the |ine

65 Conﬁhtlaerd&cﬁ&h iwaiae@éaaehﬁ%rmwéydﬁm ks and prior art single
passi ve conponents. This 66 limtation presents both an obstacle for

technolgogi cal i @ RSE spllemtigPBethashbRed 86sigroBRARYYIifcraAaM thelrfarﬁblafeof
el ectronic and conputer industry and remains as one of the | ast

r emai nggng deaabé eB6Ren&Hts plaed At theRAsHkicaY Sitc@NS Thddtesdharms g@ﬁen‘éﬂﬁﬁﬂeﬁhﬁlvédo
hi gh- spee 69 system perfornmance is centered upon the physical

ar chi tgct Walngl indutatsl oMb rddiadrs RKE ateduddtewitly @rist PR AUIahbhEIGrHAS PeHBrm separate
conmponentry that in turn hel ps deliver and condition the propagated energy
71 andsidatfangiogsalsh gofilfgingOdedadplingy ahd Bergp poiedDar Althowjiinerd BolsHead e,
and those additional 72 systens |ocated outside of a particular electronic
syst endgz 7 3ekices tigdt argalsis ity perfronpaaenthang ene funktion dimsitancphyigi thate Geviadsi consibt
line conditioning 74 limtation of between 5 and 250 MHz. At hi gher
frequessci ex passive tétworieshatpequtire additional ssippdriing GtBnpomgolry.es conbi nati ons of
di screte passive elenents for "lunp" elenents such as various L-C 76 R,
L-C, aid R C nblohdeo ke peeridokpd bowevent isotheepxstgpced of iay enaiat limitatios wytheelme
| oad. However, 77 at frequencies above 200-250 MHz, these prior art,

di scr efse Lco@:hRonlng @bility- of thggq,\gas@veb@gwnrkg@nd prior art smgle passive components This

52 however, passive conmponentry technol ogi es have failed to keep 3& W t
ebndl

66 limitation presents both an obstacle for technologicgnj progression and an obstacle for
67 economic growth in the electronic and computer indusiry and remains as one of the last
68 remaining challenges of the +GHz speed systems. The focus of constraint to high-speed
69 system performance is centered upon the physical architectural limitations that make-up the
70  supporting passive componentry that in tum helps deliver and condition the propagated energy
71 and data signals going to and from the processors, memory technologies, and those additional
72  systems located outside of a particular electronic system.

73 A single passive component generally has a physical functional line conditioning
74  limitation of between 5 and 250 MHz. At higher frequencies, for the most part, a load still
75 requires combinations of discrete passive elements for “lump” elements such as various L-C-
76 R, L-C, and R-C networks to shape or control energy delivered to the system load. However,
77  at frequencies above 200-250 MHz, these prior art, discrete L-C-R, L-C, R-C networks begin to

78 take on characteristics of transmission lines and even microwave-iike features rather than



78 take on characteristics of transm ssion lines and even m crowave-|ike
features rather than 12 DEC 2003 WO 00/ 77907 PCT/ US00/ 16518 4 79 g@\sl [@g]
| unp capaci tance, resistance or inductance that such a network vvaL

80 for. rmance disparity has appeared in the form
r@? P erridobHbds

system an or failures 81 over the last 2-3 years in circuitry

bet ween the hi gher operating frequency of m croprocessors, 82 clocks,
power delivery bus lines, and nenory systens, and that of the supporti ng
passive 83 elenents, has resulted in systgmfailures. 84 Additionally, at

these l?%g htpirﬁwc{ @ qﬁrplga%?gacﬁtgﬁéeﬁy A ANRY Br St cB haTalukl abeet@bhURSI designad

paired tri conplenentary el enent or elenents that work
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an ene sys t enpt s Ine 87 condition propagating energy with
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the fo and capacitive and inductive parasitics. These

| noreages BAET S ekt (h8s.] SERSRRAP sEInDeRAOTIRIL el shipgireny bessiad

the passive corponentry t 90 create or induce interference into the

associ Edel‘éh-?e%tté hGate it @hl‘lgygﬁémfghu,gshas created a new 91 industry focus
on pas: Tve conporentry ereas, only a few years ago, the focus was

pri ek by 02 gd&;%ahﬁ't:ﬁrtﬁ&%%r%a@érﬁiésbynér paBivay€ sREUR) Aoendlly Her grouped
source and conditions” such as =~ 93 vol tage i nbal ances | ocated on both sides

of a cqemop BQ& S‘s“Sﬁ‘ eRlctrREMUESnPahBrta§slEmentsor edmarat tragevdrk eoyetrenttectricatly
power sUrgeés, human bel ngs, ‘or other electromagnetic wave 95 generators.

96 At gh RibAg BPessteny BN i6 dalancs avithih ganaleajisst Eystamt Agtempts to line
el ect rlméal Sﬁdq{?% ! g ’ th\Nany tsel f, which nmakes shielding fromEM

desi ralg? - cOhdifieH %da@btu@@né@mm f’ﬂ?ﬁe ar® Bomporsahtignbag et do iberegsett tevelsd i
and w I'l traverse along and around cables, circuit board tracks 99 ..or

t r aces gg ancghi@drQHRAcAINNRE ford bt ENMIQRFS pod d:apmaﬂh.emrs!snmmtm perasitichuFheseiacreases
pat hway. In many 100 cases, energy fields that radiate fromthese critical
ener gy ggondHC HOE $n BSk @ imiRilares @and perfoifdnchaieficiencigs al titei pagsiveecopepeely that
even nore. Qther sources of EM interference are generated 102 fromthe

active ¢§i | ichlile @0 IHMRBE Niteraentchego teeassbeiated gedttic cirfuitry.eT e dfscieated @hneys

>0 91 industry focus on passive componentry whereas, only a few years ago, the focus was primarily
97  on the interference created by the active components from sources and conditions such as
93  voltage imbalances located on both sides of a common reference or ground path, spurious
94 voltagé transients from power surges, human beings, or other electromagnetic wave
95 generators.
96 At higher operating speeds, EMI can also be generated from the electrical ¢ .it
97 pathway itself, which makes shielding from EMI desirable. Differential and common mode
98 noise energy can be generated and will traverse along and around cables, circuit board tracks
99 or traces, and along almost any high-speed transmission line or bus line pathway. In many
100 cases, energy fields that radiate from these critical energy conductors act as an antenna,
101 hence aggravating the probiem even more. Other sources of EMI interference are generated

102 from the active silicon components as they operate or switch. These problems such as SSO

103  are notorious causes of circuit disruptions. Other problems include unshielded and parasitic



103 are notorious causes of circuit disruptions. OQher problens include
unshi el ded and parasitic WO 00/ 77907 12 DEC 2t PCT/US00/ 16518 5 ﬁgﬁ )
energy that freely couples upon or onto the electrical circuitry a EC
gener at esygipghidprcant 105 interference at high frequenci espcid@sofLiesys

di sruptions to a circuit derive fromlarge voltage transients, as well as
ground | oop 107 interference caused by varying ground potentials which can
render a delicately balanced 108 conputer or electrical system useless.
Exi sting surge_ and EM protection devices have been 109 unable to provide
adequate pr ot ec single in r i i
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.conbi natlons and c ki ht( ue]r%.% configurations have proven ineffectual as
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These uctive wayS can operate in an oppositely

phased, pr char ,ggg IR Q’“JJ&PﬂﬁﬁgeggrgteOs FdbsRInNBEvicds! Scotifinaiohs S BRAT dvcaR

from ysil ca I el di*ng h| s application expands upon

120 m)ﬁ acgorulx g@ 1;atz qwav«‘al g‘i’@%é ir@ff%ngthglsa%%vﬁleﬂé‘é’ﬂ Y BeiehBiEndy srank Ené}fart

addi t Vi ou I ment variations of what the applicants

bel i eye, to be g IRAMiorSOGEEM &Y filed b Wil 28l 2800 kAl &L 1S. Patemd Application
condi \{:?%m ng tha{%eaargﬁiﬁsép sl% | ve or retlzluce |Edustry probl ens and obst acl es

with 1123 5469 1556' fida B8R M HRODEIY tydthe %BFlﬁzﬁms\t@ia&s&-covamuat impnoveafertdi a new
|nvent|on can so use many 124 commonly found and accepted naterials and

met hodgQ JInga‘ﬁ'gl fOf didefot®r aeliteluh@ibnall RReryPboriiungrs. 12Fhades anblélfirevienalhieserghe
invention and’ its variations to be a universally exploitable solution that

i's 1265 Cosindifoh8GtdodSedy chidNly Shaeanestivalls oansd dsndantivet dattrdde ofid struchve

a longevity of usages, 127 despite the ever-increasing operating

frequangi emaPlcah WirkdtRineblishintéract Thith apeigizedrdrsl paisg beidusties pathway electrodes
117 contained in energy-carrying conductive pathways. These energy-camying conductive
118 pathways can operate in an oppositely phased or charged manner with respect to each other
119 and are separated from one another by a physical shieiding. This application expands upon
120 this concept and further discloses a new width and breadth of additional and unobvious
121 embodiment variations of what the applicants believe to be a new universal system of circuit
122 protection and conditioning that will help solve or reduce industry problems and obstacles with
123 simplicity and exponential effectiveness. Variations of the invention can also use many
124 commonly found and accepted materials and methodologies for its production. The applicants
125  also believe this the invention and its variations to be a universally exploitable solution that is
126 cost effective by today's economic standards and that it will have a longevity of usages,
127 despite the ever-increasing operating frequencies of future circuits. The applicants also believe

128 this the invention and its variations that can be created will minimize production and logistical

129  discontinuities for any adopters of the technology. Variations of the invention use commonly



128 this the invention and its variations that can be created will mnimze
production and | ogistical 129 discontinuities for any adopters gﬁdﬁtqum
technol ogy. Variations of the invention use comonly 1 2 DEC 200

00/ 77907 0116518 6 130 found and accepted materials
nethodolgg§ﬁé or its production which can 131 m nim ze prodﬁgfﬁﬁﬂugﬁ%s

| ogi stical discontinuities for any adopters of the technol ogy. 132

Manuf acturing infrastructure is provided with an unprecedented ease of
adaptability or 133 production changeover as conpared to the prior art.
134 Summary of the Invention 135 Based upoh the foreg 0|n? t here has_ been
found1¥ ndeend o Brovi dEcepiedy ererierialg| ¢ And Mmethpdeiegieo iRl its p@EHBNPCWhtHICtG0e
shield structure contajning energy-conductive pathways that 137 share a
commod landNBEHER aPTeguUEHEg, @%enéw 'GﬂdG@PPW@%@FhMyaW adoatefs Gfiethgs tgsanplogy.
138 structure which allows for energy conditioning as well as a nultitude
of ot hgr NRAGHENG IHRSELRYrS dﬁe’UH&'F’?d With M UpRECRIRtess iegee atbadariaiity ov
enbodi nent variation that possesses a 140 commonly shared and centrally
posi t I BnePreBFHAR chIRISONETARGPBP2rEY &tedFer 88 part of its 141 structure.
The | ayered, multi-functional, comon conductive shield structure al so
provi 142 si nmul t aneous physicéﬂmﬁﬁﬂléigﬁﬂﬂﬂﬂﬁﬂﬂshieIding to portions of
propagating energy by allow ng 143 predeternined, sinultaneous energ .
i nter i ons tgaﬁ%‘ké‘PB‘P é%f%éwvé%n‘h&eo’ﬂﬂﬁeﬂe%lh@””ﬂ@ “%?%F%P@é‘él%%n‘?dﬁ@“y\%"t"
pat hways and varlous conductive gathma external to the enbodi nent

el enehtbs. MDRHORRY SPOMMPLPeBiuctYe Shypld staichur Eé@&@ﬁ?‘?%&”@&b&&”qtﬁfv“é‘e Ipag‘é"abfﬁéﬁ‘%t

effectlven ss at about 500 47 NMHz. . For untin |nd ct ance f
0603 41ze G FAPER A een L onst AR PR b 38 part ©

R T e
peoor g N M it
CaaO K Sl S P RS ol SOy o Mt oo o
Curr e% prs'trﬁ&ture. The layered, mutti-functional, common conductive shield structure also provides
142 simultaneous physical and electrical shielding to portions of propagating enesrgy by allowing
143 predetermined, simultaneous energy interactions to take place between grouped and |
144  energized conductive pathways and various conductive pathways external to the embodiment
145 elements.

146 Existing prior art discrete decoupling capacitors lose their effectiveness at about 500
147 MHz. For example, mounting inductance for 0603 size capacitors has been reduced to
148 approximately 300 pH. Assuming 200 pH for the internal capacitance of the capacitors, this
149 equates to a total of 500 pH, which corresponds to 942 mOhms at 500 MHz. Accordingly,
150 current discrete capacitors are not effective. While it is possible to use the series resonant
151 frequency and low ESR capacitors to drive towards a low impedance at 500 MHz, the
152 capacitance required to obtain 500 MHz with 500 pH ESL is about 200 pF. Current prior
153 devices get 225 pF for every square inch of power planes which would require more than one

154 discrete capacitor every square inch. A superior approach is to get the low impedance from

155 the power planes. It is impractical to utilize many low impedance decoupling capacitors on a




153 devices get 225 pF for every square inch of power planes whi ch woul d
require nore than one 154 discrete capacitor every square inch. 14 Mp}ﬁﬂ] or
approach i %@779?} the | ow inpedance from 155 the power planes.

ou

i npractica I 1ize many | ow i npedance decoupling capaci tB@"@ﬂ“’éﬁsﬁ DEC
2003 WO 00/ 77907 PCT/ USOal16518 7 156 PCB if | ow i npedance power planes are
not available to hook themup. Accordingly, the 157 solution to |ow

i mpedance power distribution above several hundred MHz lies in thin
dielectric_ 158 power plane technol ogy, i/ accordance with the present

i nvent!pon, PGRITClew impregRcenppeer phmesfdre gt weailahizrto diosk there uge c Agubidirgly, the
capacitors. Therefore, it is also an object of the invention to 160 be
abl e 1187 opition tefoveimpRegance pewersystabutionaabore senesal hyndrad déHz Secinntbiardidedii a
single_ 161 conponent or a nultiple passive conditioning network. Ideally,
this il#erawsh Rane echnaiogesr apccordandenwith shappeseshiriventiqrotwerict as spucanmiolzy
utilizi ng various embodi ments of predeterm ned grouped 163 elenents, a
wor ki héP i rifieativedthiandiscreie Aesavpling sanasitersy hesefoess itiiv elsg ani ablsoh ohtheyisteation to
operating 164 beyond 1 Gz of frequency. 165 It is an object of the

i nvent$bn keoabe *é?b%er?'@ piestivele asessgp Preeddisniensyf @rgadsi oemeyredem a 56gle
| oads whil e simnultaneously naintaining a constant arent volta

pot enttlal FEPOPFHC! s’-‘a?i‘H't'F’%-‘G’PSB’(‘J?tCPBﬂ‘"Bﬂ"“%?WEK &ﬂ?ﬂbﬁgﬁw‘sﬁnaw can ge universal
Ci rcwé?dy 168 It is an obgect of the invention to mnimze or suppress
unwant®d D d8 APBIRAYARRACteNt: 'Sga%PEsHt'Bﬁ@g MBLQS $RRPAT RS Of Predeisimingd erneped
conmon d? currents flow n hin electronic 170 pathways that cone

no
under $he GI8T0RINE MVOrHRY VA %p” ‘_‘L"f'lcqrtt'"‘r’% t%ﬁe%f’b‘éfifecﬁi?ew Mt 3 SisleBnopasating

pr ovi a nult tional , common conductive shield 172 and energy
condi ?&ombr%%c“ﬁg{}tﬁ'fge%‘?ﬁ éonductlve energy pathways which can take on a

d 73 d.enb t d uti host of
G o1 ol mat A 4T €0 i wé%w“?w ERe e BRsudtime gyl prfpartees

Lhat S0, SR ARIELILG BLORIT L MRS ARl oRO Gl 5 p same
descr i bed. o;t%ﬁ Hrhchve "%P"é’ Rér‘ﬁﬁ} @%@&uh&vem ion to provide the ability to

the user t0 Solve pro ations not met with prior art

devi cggg whi ch i ngldiiBmeBiubs MeCinlQhtidn B idmiR: oS sIpPERNERYSnted electromagnetic

169 emissions resulting from differential and common mode currents flowing within electronic
170  pathways that come under the invention influence.

171 It is an object of the invention to provide a multi-functional, common conductive shietd
172 and energy conditioning structure for conductive energy pathways which can take on a wide
173 variety of muiti-layered embodiments and utilize a host of dielectric materials, unfimited by their
174  specific physical properties that can, when attached into circuitry and energized, provide
175  simultaneous iine conditioning functions and protections as will be described.

176 it is an object of the invention to provide the ability to the user to solve problems or
177  limitations not met with prior art devices which include, but are not limited to, simuitaneous
178  source to load andlor load to source decoﬁpling, differential mode and common mode EMI
179  filtering, containment and exclusion of energy parasitic containment and exclusion, as well as

180 surge protection in one integrated embodiment and that performs these described abilities



178 source to load and/or |oad to source decoupling, differential node and
common nmode EM 179 filtering, containment and exclusion of ener§y OEC 2003
parasitic contai nment and exclusion, as well as 180 surge protection in
one i nt egyatgegdeyybodi ment and that perforns these descri bed BOTASH/ES1E 2
DEC 2003 WD 00177907 PCTI USOO 16518 8 181 when utilizing a conductive
area or pathway external to the originally manufactured 182 enbodi nent. 183
It is an object of the invention to be easily adapted to utilization with
one or nore 184 external conductive attaghnents to a conductive area

| ocat ed external.to th o] i ﬁﬁﬁ,,ﬂﬁé}gé@gtu[@dtﬂ@v% inally Whh i scdred
aid tﬁ@ i mﬁt\%%meqn%o‘g‘?n%lr:\t Snﬁ#&r viding protection to ?SG%I ectronic
syster’rg,)ci rCLgéﬁtdrgﬁ' tAddi tionally, protection is offered froman in-service to
act i ves? 180 Poni ¢ conponents fromel ectronmagnetic field interference

(EM), over voltages, 8; loh! | Bekif! SSEptNRO Dfiizafio® WithSoMN 9r more
contrH;ut ed frhrﬁst 'iolb ver?{ i}%nmig s‘t‘a’h{oaﬁvaligcﬁﬁi n prior -4 189 devices woul d

be Conéa{)} be{ﬁ(f.‘egg?laéo fd&iﬁé%r&gt;rﬁérﬁé( thNb Qe dhbBGotOShres | bEAtd I dxterHAD té tthi Somginally

objecﬂ nvention ovide a physically integrated,

shi el d-cont ai inverti LY SideihB GhveAtlon habiinestis! ire pfvidind) Bratection tbh
I ndep ’?‘FdeH?a'y?%%p}regdg%%{ogﬁp‘gﬁE%ﬁ/nglldgir an 192 i ndependent pdi electric
materigl ¢ jd | D e TBRAMAGHMEQRBN 18 biferd@tirdm Nért id-bevicd A3 active
invenfﬁ%n‘@%Egﬁgbgggfrtgﬁ%w shape,yg?ﬁsizenfor the nultitude of possible

embodi gPn! S Blontd GohBnbAY i Wled:BAtaghatl. RadcneAleshoandENy, noer holtigesd and

enbodi entS”shown In. 195 I's an object of the invention to provide a

user widh ap; 0L BB m b fHtic Ginkeionk RBntBEEd A9 tHehiaveriioni itselff evhicasihipmier a~
corrpa:ﬁvg% I ve i}f%gxféolensmeé,}érﬁ niaturized, solution that woul d be avail abl e

197 fQpg i iUl BB GohtASREPSS BhraSiticd BHcR io Pretticat titauitof. el ectroni ¢
produgggs. n&leglg{e??vcﬁgd an 8bj ect ofa%he I nvention to provide an enbodi nent

free gfythe neqUisOfin bjedf oPihe inviRfometslptdvidead ptiysicallg tistegated,vehigdupuaiament,
to achieve the desired filtering and/or line conditioning 200 that prior
art cqQBpPoONgRdBciveleldBRGIcCarchitaRtuay fdtahe 64 with indepandethjebertrode materiataasdiar &R

to provide an enbodi nent giving the user an ability to 202 realize an
easi | yjoiBNpKAEsIndeRE  diddant abkteral nedrbpositionc thainwhere| roanyfastiitede il dnete it te
a 203 honmpbgenous solution to a wide portion of the electrical problens and
const rgk Nt Gvédtiohetat 4 Epecific fom, shape, or size for the multitude of possible embodiments of the
194 invention that can be created and is not limited tb embodiments shown herein.
195 it is an object of the invention to provide a user with an embodiment that gives the user
196 the ability to realize a comparatively inexpensive, miniaturized, solution that would be available
197 for integration and incorporation into a plurality of electronic products.
198 it is an object of the invention to provide an embodiment free of the need of using any
199 additional discrete passive components to achieve the desired filtering and/or line conditioning
200 that prior art components are unable to provide.
201 it is an object of the invention to provide an embodiment giving the user an ability to
202 realize an easily manufactured, adaptable, multi-functional electronic embodiment for a
203 homogenous solution to a wide portion of the electrical problems and constraints currently
204 faced when using prior art devices.

205 It is another object of the invention to provide an embodiment in the form of discrete or

206 non-discrete devices, or pre-determined groupings of conductive pathways, that form a multi-



204 faced when using prior art devices. 205 It is another object o{ h?e
I nvention to provide an enbodinent in the formof discrete or 206 2 DEC 2003
non-di screte devices, or pre-determ ned groupi ngs of conductive pat hways,
that form%OAN%?Y71 z DEC 1003 WO 00/ 77907 PCTI US00/ 16518 9 PEUAIS00/16518
functioning el ectronic enbodi nent, that when attached to an external
conductive pathway or 208 a pre-determ ned conductive surface, operates
effectively across a broad frequency range and 209 sinultaneously provides
energy decoupling for active circuit conpdnentry, while maintaining a 210
const a3 afpetientg eiHdtrage guitogimerd thhlowheortiadied tofin @xtetnil tdodudild pathway or
anot her object of the invention to provide an enbodinent in the form of

di scr 08 op pre-tietenvmediooodustiee slatace caperates gffestividy acrnina drapdofegrjuegsy @ihge and
conductive pathways, that forma multi- 213 functioning electronic

enmbodi #&nt sTuieresusiicPravides engrayy detaugiingt fooactivs ctoit eompdnientry, nghiermaintaatieg b
214 common conductive pathway i nherent to the enbodi nent, which is conbi ned
wi t h 240 excenrsiant appaentyiigge peteatial fnr padienpef ajegtimd area to provi de
connection to an additional energy pathway from 216 the paired conductive
pat hwadl! conduct ibissarfodlier sbieshefdbe myemion tantvisean srobedimest in21g fdrn dfdisonete oer
obj ect of the invention to provide an enbodi ment that utilizes standard

218 nehdf abeureishgip Feeass asPiEripterained riseyningsed condundiverpathyalysuihdt thiml seowti- ¢
and conductive or 219 conductively nmade materials to reach tight

capaciX} vefunglieninmelestronis gmbedippatciomrevide sloskiag sircyiter gitcults ptilizing an inherent
enbodi_ment whil e sinultaneously maintaining a constant and uni nterrupted
221 cohfiuceIV@OopLPRI:LEHVE BRINEAR erest taphe #rbaginTanb whichsis progbines! with emextgynal
utilizing load. 222 Lastly, it is an object of the invention to provide an
enbodiZent SRNyCtivestisiass opaioprd grea to E@V@JPé:@F'FEFCé'a'P teamadditienal epeigy pethweyfrom n
relation to one another into an area or space partiall 224 envel oped by a

pl uralty Be R Gi? v ??é'&f”"_i%??&‘ﬂﬁ?‘?r\?éo’ t@e%*@aé"{"_ %dé-’t"@é)’miﬂg?ﬁ-at hways,

condudibr o or HalenRyBeroibites O Ui PugBnc S TR1E i AP MAT ey oY e iy ra
| ect | at . ted withi,n th 27 ' .. 228 N ]

o ol pLai R L RER SR i e hRle, 220 CrtpU L, 22 Mrous

229 a0l DULL g, 09450 B 5 A AR B55red BB AR, e

to denmonstrate

220 within the embodiment while simultaneously maintaining a constant and uninterrupted
221  conductive pathway for energy propagating from a source to an energy utilizing load.

222 Lastly, it is an object of the invention to provide an embodiment that couples pairs of
225 electrical conductors very closely in relation fo one another into an area or space partially
224 enveloped by a plurality of commonly joined conductive electrodes, plates, or pathways, and
225  can provide a user with a choice of selectively coupling external conductors or pathways on to
226 separate or common conductive pathways or electrode plates located within the same
227 embodiment.

228 Numerous other arrangements and configurations are also disclosed which implement
229 and build on the above objects and advantages of the invention in order to demonstrate the
230  versatility and wide spread application of a universal, multi-functiona!, common conductive
231  shield structure with conductive pathways for energy and EMI conditioning and protection,

232 within the scope of the present invention.



230 versatility and wi de spread application of a universal,

mul ti-functional, commn conductive 231 shield structure with cohlilikl 2602
pat hways for energy and EM conditioning and protection, 232 within the
scope of waBoMegsent i nvention. 12 DEC 2003 WO 00/ 77907 PCT/ &S£20646 5588 10
233 Brief scription of the Drawi ngs 234 FIG 1 shows a top view of a
.portion of a Faraday cage-li ke shield structure portion of 235 the present
i nvention; 236 FIG 2 shows an expl oded perspective view of a portion of
the present invention 237 conprising an ight erconnected, parallel, comon

conductive shi el tructure:; 3 Fl 2B shows an expl oded perspective view
of a @drt i on "q sgUop gt e2l§rawun S 239 conprising an interconnected,
parallel, co gonductiye shi ills Lik® shief sthictiad QoftiRf &
depi ctiton of nglp'ﬁér%}?ﬂsazf g oﬂ%%ltflg\éor%%f %33@62% Tng \?\nﬁt Ejl?’l the %o

structure and thet.fi(re]ﬁ- . 241 notion as energy is undergoing conditioning
wi t hi $9°t h&SRERRTME™YU2 FI G 3A shows an expl oded cross-section view of a

| d by- t o - L AVenL

wih Btor DS AABRRTN sl pRRPeRROURIEE SOboll, i1 B8 citesd AR
-sect i onal. vi fal i 245 ELG  3A and

Cotat Bl eoqetrng ot Midieaa il bEUEY phRgn BpaUIE sn BB, D mact ve

Vi ew i cting_fQur,cC n | - i u e i
b Cetn BRI L BRHUE] KErshBARe AN r APOMd G thechat ahaEn

; . | ; ' ' ig.
e TR AT ) ARtk amatinnpstiusen 2

four c@?mﬁgg%oﬁcg%k\ﬁ? JFRASTHL] KRdueRR SbwSlsUbseramish RS ke Hidure GREURS Five

pat h t up a universal multi-functional =~ 251 common conducti ve

shi el gﬂgSt ructure ewie{;& i ﬁﬁ&iérgaﬁ c%iméwﬁmﬁmﬁ)ré. 252 FIG 4C shows an

expl otled, perspecti vi ew Qeplfcting four common conductive cage- 253 |ike

str UC%«H e cont gjAefSc iAWY ipidded crésst RUcti6® VR disPRyéred dyi1RiRs drraagehent of an
uni vefsal nulti - 2@4 unctional common conductive shield structure with

by pass,patdmpiinddt¥HiePreddht memibn vith &hbr iffage shldids;

244 FIG. 3B shows a second exploded cross-sectional view of a layered by-pass as shown

245 in FIG. 3A and rotated 80 degrees there from;

246 FIG. 4A shows an exploded, perspective view depicting four common conductive cage-
247 like structure containers as shown in FIG. 2 for comparison to a non-discrete universal multi-
248  functional common conductive shield structure with feed-thru pathways (UMFCCSS-F) shown
249 in FIG. 4B:FIG. 4B shows an exploded view depicting four common conductive cage-like
250 structure containers with conductive pathways that make up a universal muilti-functional
251  common conductive shield structure with feed-thru pathways {(UMFCCSS-F),

252 FIG. 4C shows an exploded, perspective view depicting four common conductive cage-
753 like structure containers shown in FIG. 2 for comparison to a non-discrete universal multi-
254  functional common conductive shield structure with bypass pathways (UMFCCSS-B) shown in
255 FIG. 4D

256 FIG. 4D shows an exploded view depicting four common conductive cage-like structure
257  with common conductive pathway electrode layers like that shown in FIG. 4C for use as a

258 universal multi-functional common conductive shield structure with bypass pathways



256 FIG 4D shows an expl oded vi ew depicting four common conductive

cage-li ke structure 257 with common conductive pat hway el ectrodi Inggg‘m

li ke that shown in FIG 4C for use as a 258 universal nulti-fun Zi

common comduwtigee shield structure with bypass pat hways WO GGTARIO6318 DEC
2003 PCT/US00/ 16518 11 259 (UMFCCSS-B) when used as a non-discrete

enbodi nent that can be manufactured into a 260 PCB or substrate or a
portion of a silicon die such as in a die nade into a MPU, DSP or the 261
| i ke (mcro processor unit or digital signal processor or any other silicon

and/ 0% 59? g Qplﬁlrﬁecl&[%;iﬁg% W(?)I?g HEG S04 rBh&lscretd3 eflbGintent EHRAPICES DBt Markufidt@egnnto a

nonen an expl oded and inside-out view 264 or depiction

of aj}f&@%&%@%ﬁh&g&@ g§.§i89ra¢af§1sic}sﬁ AL iBlLERIAAMR InBY 8NP, DER i hea

265 - bypa placed into a sinple circuit arrangenent and
energized w th. Atk RitSNSE Y prereésdrldPany Bties sticBaahdi/ol cegpes Hased
secti%)éal i%ivdccg%g'?ﬁgg%ggpﬁtgho%ltakéen bpf t he invegtion pl aced 268 into an
el ect?%,JcaldiCseyosrtﬁép as shown in FIG 5A; 269 FIG 5C shows a data graph
conpafimg sane si'ze and sinmilar capacitive value 270 enbodinents of a

uni vepsal mul tjrd upcldl FEREh FRRAHE I e ElRbR o af kbl antvidsiicbyiRafsy
271 pgﬁways (U@&%"%@h"égﬁ In MOV dielectric and X?dei electric and

testeg.to O%P"é?- | &t a 2hmirRally ESMiguredty SIcRRNSHNR | giithway ehatroshaayering Witk HA
and F??ﬂt 5‘% 3 léPG %D ié aR’dataggraph conparing various attachnments and

hon-abrac f 38087 n-%?;me plBd Uffol ¥ &irhglendindait izprangémuct tiidenefgizad with
uni ve?%sil mﬁﬁ:???unct i gna coEm)n conductive 275 shield structure with

bypassggdat %@%tiﬁd%é?&ﬁs‘ B) and an external conductive surface 276 comon
to al ?6ter‘%1 nation structures run out to 1,200 WhZ. 277 Detail ed

Descr 12@1 i on of pidesgPrRel partigckrEsdostitionratviedv 8f s susedhbigakemof thhémeotionplaced
terms "UMFCCSS' refers to all types both discrete and non- 279 discrete

versi ggs Ghioadl diécthidansystemak saownimFicosduct i ve shield structure with

conductive 280 pathways, "UWMFCCSS-F" refers to both discrete and

non- dibggr et e VeNsi 80Ssiedwsmal tataf graphi comaparing same size and similar capacitive value
270 embodiments of a universal multi-functional common conductive shieid structure with bypass
271 pathways (UMFCCSS-B) made in MOV dielectric and X7R dielectric and tested to 500 MhZ in
272 a circuit system similar to that shown in FIG. 5A and FIG. 5B
273 | FIG. 5D is a data graph comparing various attachments and non-attachments of
274 common conductive termination structures of a universal mutti-functional common conductive
275 shield structure with bypass pathways (UMFCCSS-B) and an external conductive surface

276 common to all termination structures run out to 1,200 MhZ.

277 Detailed Description of the Preferred Embodiment

278 As used herein, the acronym terms “UMFCCSS" refers to all types both discrete and non-
279  discrete versions of multi-functional common conductive shield structure with conductive
280 pathways, “UMFCCSS-F" refers to both discrete and non-discrete versions of multi-functional
281 common conductive shield structure with conductive feed-thru pathways. The term
282 “UMFCCSS-B* refers to both discrete and non-discrete versions of multi-functional common

283 conductive shield structure with conductive by-pass pathways for all disclosure purposes.



281 common conductive shield structure with conductive feed-thru pat hways.
The term 282 "UMFCCSS-B" refers to both discrete and non-di screte versions
of multi-functional comobn 283 conductive shield structure w tgz(:@g}dhllﬁ]t ive
by- pass pat hways for all disclosure purposes. WO 00/ 77907 12 DEC "2¢33

PCT/ Uso Y&BA%778%7 284 1 n addition, as used herein, the acr ofyHUSEVIASIROC!
for the words 285 "predeterm ned area or space of physical convergence or
junction” which is defined as the 286 physical boundary of

manuf act ur ed-t oget her invention el enents. Non-energization and 287

energi zation are defined as the range or ddgree to which electrons with in
the "ABE' are im @Bhtiorpt iasn used deeeipr dpagaciongmt oteemd/ &OGr ofaranther eavords
| ocat ed outside the pre-determ ned 289 boundary of an electrical
conduczssve “‘watié¢teanined araarqispace of physical penviemgepce leatunction’ avinsh @& défmed @00e
di screte and non-di screte versions of UMFCCSS AOC so, that propagated

ener gy286eaphgsival t four@ty iofiveanufantureti-4togetites iavrhtion elemdithat i bes-eobrgedabor mrsi
to conduct a phased or charm 292 exchange of electrons in a bal anced
manner28729andrgization @ng idefindseas the rapge ot degrea 4o mbiehofleaticas twithdalthg "AOC™ are in
conductive, electrically sem - 294 conductive, and non-conductive

di el ec288i c motideprid@ne prapagatiag $o angipsrfeain Aan aresc kesdtednowtside ohe pregiptermined
enbodi ments such as discrete and non-discrete structures. These |ayers can
be cor8Pnetioyndarpoban glastricaleanduetiveipathway ajieaprgined cdauibprihwak thgt seitaing ejther
system The invention enbodi nents 297 include | ayers of electrically .
conduc¥v edisetete and santdjscsetaiversinng vf MMIEC SN 808osr: il dMrrangied 298rgyl rgaels with
that form groups of common conductijve pat hway el ectrodes, conductors, _
deposi®$, inFeotign glaments| ang/er spmaifatiansasf elpmeniayie’ corda¢teAnphasgfdor charg
dielectric planes. These layers are oriented 300 in a generally parallel

r el at i29AshErehange of elgplens R kalRncak B12RBR™ and to a predet ermi ned pairing

301 or groups of elements that also include various conbi nation,?

pat hwed?d and t hElS MVEPEPR MFINS03S Antd BB dt BRRTFRIY Ereticiier Sacaly sem-
RS IR W Mt I TN R TR ET T
OB e B33 o A o e el S LG &
mul ti p2|9g C?onr‘lrnmg u%%rt].%ugﬁciu\{tewlpe%t &\é\@é’f and energized in a system. The invention embodiments
297 include layers of electrically conductive, etectricaltg}' semi;conductive. and non-conductive
298 planes that form groups of common conductive pathway electrodes, conductors, deposits,
299 plates (all referred to as ‘pathways’, herein), and dielectric planes. Th.ese layers are oriented
300 in a generally parallel relationship with respect to one another and to a predetermined pairinn
301 or groups of elements that also include various combinations of pathways and their layering
302 into a predetermined structure that is universal in the type of embodiments that can be
303 manufactured. Other elements can include some means of conductively coupling the common
304 conductive planes. These devices are not just limited to dielectric layers, multiple electrode
305 conductive pathways, sheets, laminates, deposits, multiple common conductive pathways,
306 shields, sheets, laminates, or deposits. The invention also includes element methods to
307 combine them together in an interweaved arrangement of overiapping and non-overlapping

308 methodologies that also connects specific types of pianes together for energization into a

309 larger electrical system in a predetermined manner. This manner yields distinct electrical circuit



306 shields, sheets, |am nates, or deposits. The invention also gncl udes
el emrent nethods to 307 conbine themtogether in an i nt er weaved! BE[‘a?ﬂBément

of overl a%jp@%_%w non-over |l appi ng 308 met hodol ogi es that al so 5&8&%% S

specific pl anes together for energization into a

el ectrical systemin a predeterm ned manner. This manner Vi eI ds distinct
electrical circuit 12 DEC 2003 WD 00177907 PCT/US00/ 1651 8 13 310
functions, sone . heretofore not found, occurring both effectively and

si mul t aneous| y, 311 that was normally perﬁ)r med with nultiple enbodi nents
of prildf afunchiens cesemanhdgredrioras trat tfeend.3 cEcdiripg Getiy eftectivgy pnd sinawiigaaeysly,
is manufactured, it can be shaped, buried wthin, envel oped, or 313

i nser t3d i tabwaanpgnalydedermaduith mylipleembedimamiesf righad devieas . Whee ot fterihe
of the structure can 314 easily be conbined with al nost any | arger
circuitd?y BIG5EEHdPYATIAREOYBRM IS MERVIAGUrede & SAPINeRNaPeS airigh ayithin, £indelpped, o
modi fying an el ectrical transm ssion of energy to a desired electrical form
or 3B63 el eeited Hito yARQYS elegiical HRtaMS BhobehSELSYSiaRS dNgtacuis oh g diustse can
enbodi ment or manufactured 317 as a group and int egr al to a_|arger

el ect Filtal eatly (k& 6PBLIERE With LIeFt iBRY d3yBat SEFVETY teupgrformling fongdjtieging 3decasiling,
as a non-energi zed stand al one discrete device that can be energized with a
combi ¢ i oANd/an gidyi moding:pR elgriicplolransayeiien of PRePY A9 o defied ﬂee}fw?érform or
enbodi_nents such as E" not limted to, a 320 Printed Crcuit Board

(PCB) 3 f’nt%PﬁtHE%'rShaBEbg' ?éi"@%‘m“cféﬁﬁ?c? SPRaraten slage- él"@ﬂ E1qedimend or sparufastyred

321 structures. Anaterntlv I nv nt can, al so
Ty BSS S UL 3 BT SECAL GRS A hBLRraeg Sretibat fap o

h | h h | 323 o
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varl ous power, | ayer et we ectri
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easily tained Trom evi ce ng the conductive

pat h""%¥3 el &Qéé@@er@lo%nﬁ‘sthw ibfenlidte Frid %ﬁ%a@%e'df knbodiitrertt! $dHd416ES Pﬁ%‘?"'#’_p

with one centralized and shared, conmon conductive pathway or area,
324 system or subsystem platform that contains both active and passive components along with

325 circuitry, yet is layered to provide most of the benefits described for conditioning propagated
326 energy from a source to a load and back to a return. PCBs are already utilizing predetermined
327 layered configurations with VIAs to service or tap the various power, signal, and ground layers
328 that lie between a dielectric and insulating material. The characteristics described herein can
329 easily be obtained from such a device.

330 By surrounding the conductive pathway electrode planes with the Faraday cage-like
331  structures made up with one centralized and shared, common conductive pathway or area, the
332 pathway or plane becomes a O-reference ground plane for circuit voltages between the two
333 oppositely phased or potential conductive structures located on opposite sides of the central,
334 shared, common conductive layer. This configuration aids significantly in eliminating and

335 suppressing E-Fields and H-fields, stray capacitances, stray inductances, parasitics, and



332 pathway or plane becones a O-reference ground plane for circuit

vol tages between the two 333 oppositely phased or potenti al corldECi B
structures | ocated on opposite sides of the central, 334 shared, common
conduct i wgoleay®de; This configuration aids significantly in ebbﬂmn,iwgsand
335 suppressing E-Fields and Hfields, stray capacitances, stray

I nduct ances, parasitics, and 12 DEC 2003 WO 00/ 77907 PCTI USCA 16518 14 336
al lowing for nmutual cancellation of oppositely charged or phased, adjoining
or abutting, 337 electrical fields of thel¥ariously positioned signal,

power 33hd alewinnfopamutualyeancallation of opapsitey3gchagarili &Y | Mrasedn réenbg porabyttings
built with the device can take advantage of the various 339 groundl ng
schemds? uselectrical figlds| efr e vauBushumesiiened &199al. PeweT@NEriepapRANways. An external
el ectromagnetic interference energy, two fields are required, an electric
341 fild8d eanduativenepiwertors fos|a) POR éé‘ﬂtr‘ﬁ’@“ ﬂh%pa@ce@apltekeﬁéiwgytalm@ toe reripyss
through the voltage 342 differential between two or nore points. Changing
el ect PR al grobediog sehemessisad aoyibydangp SICR magulagy®rimgnet i c fiel d. Any
time-varying magnetic flux will give rise to an electric field. As a )
resul 340 a 344 Towrrepgoate é@ﬁp@a%etﬁw@ﬁﬁ‘f%ﬁgﬁéﬂ%’ twerbeldarare garired. @n et
exi st independent of each other. 345 passive architecture, such as

utili 2éd Iq taadj maanels feldan E!f?&”!?uf‘?'f’s {COURB RN 9 inte rcifgiits Hheawah 3he velege
types of energy fields that can be found in an el ectrical system Wile the
i nven3fdn difergptal bsh!veeﬁ‘e%"é’s%faff‘ﬂeyp%'isl tChangingreleetied fsids 'Py‘pbépéFe ﬂl"élfﬁeﬁarae
t han anot her, however I s contenpl at %d 348 that different _typ
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Today’s higher operating frequencies of circuitry, for the most part, require the user to develop

351 combinations of single or multiple passive elements such as inductors, capacitors, or resistors
352 and to create L-C-R, L-C, and R-C discrete component networks used to control energy
353 delivered to a system load. However, prior art, discrete, L-C-R, L-C, R-C component netwo.. ,
354  at frequencies above 200 MhZ, begin to take on characteristics of transmission lines, or can
355 even exhibit microwave-like features at still higher frequencies. Use of prior art components
356 within these situations can allow unsuppressed or undiminished parasitics from the conductive
357 pathways located internal to prior art devices or radiating from the connection structures that
358 combine externally between all of the discrete elements into the network, to degrade, siow
359 down, or otherwise contribute noticeable degradation of the energy propagating along the
360 circuit over a wide range of frequency operations. This can be substantially harmfut to the

361 larger circuit the network is attached. Rather than providing a lump capacitance, resistance, or



358 conbine externally between all of the discrete elenents into the
network, to degrade, slow 359 down, or otherw se contribute notigegpl B0]
degradati on of the energy propagating along the 360 circuit over a w de
range of wwoemesogy operations. This can be substantial ly harp€Trusaonésise
361 larger circuit the network is attached. Rather than providing a |unp
capaci tance, resistance, or 12 DEC 2003 WD 00/ 77907 PCTJUSO00/ 16518 15 362
i nductance that such a network was designed for, at higher frequencies,

t hese capacitive 363 parasitics that are pftributed to the internal
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sources of energy degradation, voltage and capacitive inbal ance
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performance to the 6 circuit as a whol e sub-specified perfornmance
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and can contribute to neasurable circui't inefficiency.
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369 applicant contenplates a manufacturer to have the option in sonme cases

for coghi nlifGt 8s adwRoiartHal Yupadced erBngincel aRDeserh) fogsBt QUERES alihited e
sel ectfed and conbined into the material 371 make-up of the invention when

manuf g1 ur &k deepi iinR delidys! etdBardd @InoRGiLRRMe Méasatabltirdutendfsdncpd 372
degree of electrical functions of the invention. 373 Thus, materials for

conposgig i on of At her AIN¥EBbHIRRNEAS BEIRESSR IRAtoN depicidl aemes®ihot Rdtdred, the
material elenents conpatible with avail abl e processing technology and is

not . | g t eghplicanaR¥ntempiat@o asmbhdactil @6thave thataptibalin sbheseasgatier tahtsinig)a
be a sem conductor material such as silicon, 376 gernmani um

gal | i gmy arweslyGmd wile farienof-possibleahatagalo thdt nse salktted amdt@pibledand thdmatdrike
such as, 377 but not limted to any K, high K and |low K dielectrics.
Equal By somaltdug bfwe itvieatior wherotnahufattuest, tvhile 378mainyaipiog Sbivear @t ntithe tdevieed
material, magnetic, nickel-based materials, MOV-type nmaterial, ferrite 379
mat er 3ad , degretsof eleciricabfubitions of tieyingudtist.ances and/ or processes that can
create conductive 380 pathways for a conductive material, and any
subst artes andTbus, pnateaals der tdmenosgion afribatievenierl cen meOvriEe onaras asors Uayersasf
but not limted to, doped polysilicons, sintered polycrystallines, 382
met al 874 ormpletiglsilémends compatiie adth Eilstle |Preession| teehnMogyFBR IFMSt imieshto any
renoves an obstacl e capacitive | oad bal anci ng between ) .
375 possibie dielectric material. These materials may be a2 semiconductor material such as silicon,
376 germanium, gallium-arsenide, or a semi-insutating or insulating material and the like such as,
377  but not limited to any K, high K and low K dielectrics. Equally so, the invention is not limited to
378  any possible conductive material, magnetic, nickei-based materials, MOV-type material, ferrite
© 379 material, films such as Mylar, any substances and/or processes that can create conductive
380 pathways for a conductive material, and any substances and/or processes that can create
381 conductive areas such as, but not limited to, doped polysilicons, sintered polycrystallines,
382 metals, or polysilicon silicates, polysilicon silicide.
383 The invention removes an obstacie capacitive load balancing between
384 ENERGIZED paired or multiple lines much differently than that of two discrete capacitors
385 PLACED IN A CIRCUIT AND CONNECTED TO A RETURN PATH, WHICH [S KNOWN AS
386 BYPASS DECOUPLING. PRIOR ART CAPACITORS manufactured in the same production

387 batch which can easily posses a variability in capacitance, ranging anywhere from 15% - 25%.



384 ENERQ ZED paired or nultiple lines nmuch differently than that of two

di screte capacitors 385 PLACED IN A CIRCU T AND CONNECTED TO A ﬁ{\l
PATH, WHICH I S KNOAWN AS 386 BYPASS DECOUPLI NG PRI OR ART CAPAC 'I?gg 2003
manuf act upRslpd frebhe sane production 387 batch which can easptynsoosesisa
variability in capacitance, rangi ng anywhere from 15% - 25% WO 00! 77907 12
DEC 7003 PCTI USOQ 16518 16 388 THUS, WHEN PRI OR ART CAPACI TORS ARE PLACED
INTO A CCRCU T AND 389 ENERA ZED, THE MANUFACTURI NG TOLERANCES ARE CARRI ED
TO THE CCRCU T, IN 390 TH S CASE A DI FFERE#;{ITI AL PAI RED Cl RCU T AND THESE

e T B A B P Rt A
is

it soe ot FNER GRER, Bt ”?ﬁ”é‘?ﬁ%ﬁﬁﬂyﬁ‘“ﬁ gﬁ%’&@?‘*?‘?@@ﬁ?‘f‘t@?@ LG, N
g?gefrfb@‘r Eﬁ@%@'% DRSERENRTRY %%E'ﬂﬁéchﬁM?rAﬂfB‘%F@E*E&P‘Ab‘?h@EWB@&AN@:Es

fmanufacturer to recover the costs for testing, hand
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speci a 'zed ctrics and nmanutracturing ni ques that are 397 needed
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requir entr al The T nvention allows the use of
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avail a € use ance between two differential |ines.
400 | n?ﬂSt ! tH\USPQae 8%@ dfe Alser HEN tH bnfndH AfdiscBic@MRUBIdePffor the
di el ec an con uctlve 4 te materials can be laid or made for use
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structures to insure a variance of from1%to 5% 403 -
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Cl RCUI 363 TiAdedMd-brodtRs REEY/ BE-BAWMNGCER AYTHhFRSEN TV ahte BRldAncEARAGUIrEYMior
TOLERANCES OF ONE 406 I NVENTION UNIT THAT | S SHARED AND BETVWEEN EACH OF A

PAI RED;dgl Nigitfdrbd signalirf) 7ThN irAbhiidiEGlIoRlsCite  ddBNDIERry| iNVEIEhEUR diclectriamessrials

capacitive bal ance between a 408 commonly shared central conductive

pat hwaygd oypihtivatte e bthersvial/Sitabid) he beniseatts @biairobllance between two differential lines.
400 Industry manufacturing standards are such that a precise amount of dielectric and conductive
401 plate materials cah be laid or made for use in a standard passive component such as a
402 capacitor. This process has excellent contro! structures to insure a variance of from 1% to 5%
403 between discrete units of the same batch. Use of the invention will allow PLACEMENT INTO A
404 DIFFERENTIALLY OPERATED CIRCUIT OR ANY PAIRED LINE CIRCUITRY THAT WILL
405 PROVIDE BALANCED AND ESSENTIALLY EQUAL CAPACITIVE TOLERANCES OF ONE
406 INVENTION UNIT THAT 1S SHARED AND BETWEEN EACH OF A PAIRED LINE, EQUALLY,
407 IN AN ELECTRICAL MANNER. INVENTION tolerances or capacitive balance between a
408 commonly shared central conductive pathway found internally within the invention to be
409 maintained at levels THAT ORIGINATED AT THE FACTORY DURING MANUFACTURING
410 EVEN WITH THE USE OF X7R Dielectric WHICH is widely and commonly specified with as
411 much as 20% or allowable capacitive variation among discrete units of the same

412" manufacturing run. USE OF ONE INVENTION UNIT BETWEEN ENERGIZED PAIRED LINES

413 RATHER THAN PRIOR ART UNITS WILL ALLEVIATE THE ELECTRONIC INDUSTRY



409 mai ntai ned at | evels THAT ORI G NATED AT THE FACTORY DURI NG

MANUFACTURI NG 410 EVEN WTH THE USE OF X7R Dielectric WHICH is qE'EVZI]E]nd
commonly specified with as 411 nuch as 20% or al |l owabl e capaci t | ve

vari ati onVnmedigredt screte units of the same 412 manuf act uri nECT/UB00/14SEB OF
ONE | NVENTI ON UNI T BETWEEN ENERG ZED PAI RED LI NES 413 RATHER THAN PRI OR
ART UNI TS W LL ALLEVI ATE THE ELECTRONI C | NDUSTRY 12 DEC 2003 WD 00/ 77907
PCT/ USQQO 16518 17 414 PROBLEM OF CAPACI Tl VE DI FFERENCE | NTRODUCE BETWEEN A
PAI RED LI NE, 415 PARTI CULARLY AT SENSI Tl VE7H GH FREQUENCY OPERATI ON. When

the unjjyer sROBLEM OF| CAPROMVE ODRFERERIOEN MATRBBLCH SBSTWVEER A FUGREDCLINE.
manuf act ured and subsequently 417 attached to an externally manufactured

conducjis Ve pARTIGBYARDVt AP SENSIEIRE AlGH fFRIEQUBRC YAGBERITTR. erWnah tﬂat W§ar
that are also utilizing the invention enbodinent, the device wl

si nul tapeorRItPUAYIGHA! EEtRhgYn CaNBdive Ndhidd f stiturens hBRlfadtiveludRd bédﬁ)%ééué}giy
energy, power line 420 decoupling, energy storage such that the

di ffergnti ghactleacto @fdesaxtehally aimuiieedROAIWLLE pativg (2 bfs NiephrhtStfdistmee
are free fromalnost all internally generated capaciti ve or energy

par asifig Csdifférshtial Yativdys €mi€ane 5I§c53mﬂlilﬁg? et eln0@fRidn CONbEJIMBRIT thal Gavice will
surroundi ng the conductive pathway 423 ectrode and at the sanme tine,

will agh temutaresis Eroyidexheigp abAdiicg@efndtiofs @aatiude bepasingd elerg P escaver line
parasitics such as "floating capacitance"” fromcoupling onto the very sane

di f f ersemt i Bécoupliy, GmeeliCitorege Bathinay thetdiBerbatidl lRiechbyesi thatl ars Rinebigp& within the
separate of the electrostatic shield effect 426 created by the

ener giqzat i siieldf sttuature enedreeciand alidsy il dtematy genaated icapadivieasrhemsngy watdsitics
427 common nmeans know to the art to an externally | ocated conductive area.
428 Thaz, tryiegdo eacasd frioostheferatlbpady pesaiamenpamacngrednding thencondoetivel pathway
upsetting the 429 capacitive balance that was manufactured into the
unenerdgds z edectnoden andrat dhel sagectom, rvill ypct to paEIOntvat exderoakys generhted vaapgacitivd er
prior art unit not using the conductive shield structure. Prior art 431
has al4dbysergrgpweaiagtidsesoh dsr'denting sapgritracs” fiioos cauplitmerio dier ery isame ditferential
disrupt a circuit despite the 432 best attenpts to the contrary with all
prior 436t ernducte pathwaye dua iathehysigal giglding t $eparatss ofntha (Hlectrostatiel shield effect
tol erance, when manufactured as described 434 in the disclosure will also
have #26or ¢eptedey theengraieation \0é the (camginte CoAURENG Siiiftyra rndi e tiephraant with

427 -common means know to the art to an externally located conductive area.

428 Thus, these parasitics of all types are prevented or minimized from upsetting the
429 capacitive balance that was manufactured into the unenergized invention and is contrary to
430 what occurs with every other prior art unit not using the conductive shield structure. Prior art
431 has always allowed effects from free parasitics in both directions to disrupt a circuit despite the
432  best attempts to the contrary with all prior art devices to date.

433 Thus a device that is manufactured at 1% tolerance, when manufactured as described
434 in the disclosure will aiso have a correlated 1% capacitive tolerance between paired lines in an
435 energized system and also as an added benefit exchange two prior art devices for bypassing
436 paired lines with one invention embodiment. The new device is placed between paired or a
437 paired plurality of differential conductive pathways, while the common conductive pathways
438 that also make up the invention are connected to a third conductive pathway that is common to

439 all elements of the common conductive pathways and is the external conductive area. Thus,



435 energi zed system and al so as an added benefit exchange two prjor ri
devi ces for bypassing 436 paired lines with one invention enbod]i@ﬁ{tﬁm he
new device is placed between paired or a 437 paired plurality of

di fferentwglgpgosgucti ve pat hways, while the conmon conducti veCpaisbeessss 438
that al so make up the invention are connected to a third conductive pat hway
that is coomon to 439 all elenents of the comon conductive pathways and
is the external conductive area. Thus, 12 DEC 2003 WD 00177907
PCT1US00116518 18 440 expensive, non-conmgpnly used, specialized,

di el eclpi Cg“h&b%,%éﬂ-@érﬁmgﬂylﬁgg.eg Q56988 T Hiectid IndlhdiE k€ nBYIBAGS mdddE®Tfor
decouﬂﬁ ng-operati ons in an attenp% to neintain a capacitive balance 442
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external conducCtive ‘area I ncludes areas such as commonly descri bed 45 as

a "flogti n%@g&gﬁﬁg@é‘élh@%nﬁﬂmy fibinkSe B8 in Mafdriafibke SY HitANh BRL éhtife circuit.

chassi's™ or or even an earth ground. The invention through

other fjncti OU%ﬁgﬁMeﬁﬁo%ﬂ%&erﬁaﬁfebR&hcﬂte afthinOKidsPdreis SRROa4 BEMARMUSIBitsed

allows 'a | ow i npedance pathway to develop within the Gain-- 448 Faraday
cage- ljgke Yok ufoatht!] nbRPBRAHal B five BKE, PRI ARG, GREERIDFHTBYtnd,
pat hways 28 That>can su sequently continue to nove energy out onto the

exter gkl ¥ ol 8681 ofl EAHHYRINYE T SAVERISA thichdh GREPKAICIAS 8nclensy gundelstunay
of | ow I npedance tor unwanted EM noise as well. 451 This attachnent

scheng,por Hﬁlda.ﬁ Wbpdsird] EmtudorsOalioweld rgeinipetien@nsathivay tedelapp within the et -
to 452 eac d|¥ferent|al conductor | ocated on opposite sides of the shared

cent r ajsg and,GARTBALARR GME KBt feYSedpas thepynveldping esmiuntitel comsibn rtiaidsepathivhys
any and the externally used conductive 454 surface. Thus, on situations

such tfag neRdchm sibghubrBuENiaye apphoveatnagg oub onii tieagxiermalipliccagrd cargBictive
bal ance between a source and an energy utilizing load, the invention is an
i deal @gpd Hpiay &S @ompibiifg B0l aneigyrpatfbas ot e inpletange fos unwiantedi FHneiagl as well.
bal anced even with SSO (Sinul taneous Switching 457 Operations) states
anong gat eThikattatietenischeme aomially eght aieydacDt ealiage aefgratice o gevelontwithiygsrasy to
458 disruptive energy parasitics back into the circuit systemas the
i nvent4son ksctpdisierendialy copiectat debatedi59 aipcsite sidesoofDihecphared mppdp| @nd common
Conponents enpl oy surface nmount technology to physically and electrically
453 conductive pathway, its termination structureés, if any and the externally used conductive
454 surface. Thus, on situations such the need in high frequency appiications to maintain a voltage
455 balance between a source and an energy utilizing load, the invention is an ideal and universal
456 solution. Thus the voltage is maintained and balanced even with SSO (Simultaneous Switching
457 Operations) states among gates located within an integrated circuit and without contributing
458 disruptive energy parasitics back into the circuit system as the invention is passively operated,
459  within.
460 Discrete Passive Components employ surface mount technology to physically and electrically
461 connect to external electrical conductors and traces or pathways found on/in, but not limited to,
462 Printed Circuit Boards (PCB), mutti-silicon chip module (MCM), silicon chip scale packages
463 (CSP), interposer, Substrates, Connectors, Integrated Circuits. The present invention may

464 exist in innumerable embodiments. As an example of various types of layered configurations

465 contemplated, but not intended to limit the invention, various additional embodiments of multi-



461 connect to external electrical conductors and traces or pathways found
on/in, but not limted to, 462 Printed Crcuit Boards (PCB), I;@ Sfl]bj con
chip nodule (MCM, silicon chip scale packages 463 (CSP), Int?r-'lp Eg:r,
Subst r at ewo fipmogct ors, Integrated CGrcuits. The present invgsfARhyiYs 464
exi st in innunerable enbodi nents. As an exanpl e of various types otl | ayered
configurations 465 contenplated, but not intended to limt the invention,
various additional enbodiments of nulti 12 DEC 2003 WD 00177907

PCT/ US00/ 16518 19 466 conponent filters \1\5?I be described- In each figure,
the fiye p S i ndi vi dua an h in_a,top. plan view
and fi n6§I I 3&:?’%&5“%%3@?@% g\%%ﬁ %‘JE’adr1 i'/nalf’ig%t idc%'r%f qp %e%ﬁwp f Vgg?i & r eﬁhgfvgs
t0 i MpfeaVerRi; N | ect roni rculf di tj oni ng _assenbl i es
160 TP ooyt ot o W HEF HeR 6k B ehiall Dt s SRR BT Rl 18
unwant el : oy 1,S 3 ; UL t I .

ol ot r omgnie ITRAREL & mAEUeRERES) Bl okl desBic AR cSfldtionipg ggserbles
creat egol ek NALL it hi - 1] | ' ' | t]oni.ng
cssontl o Tt sttt Syl ey ohAMELEE, RoPElrrhbicks Hrbethds BRARhpE
CONMD Iy 750 A iddfdn€ NbSth th&ea%mgﬂté?ﬁe!eﬁl'fﬁn ﬂetic4gn?lis__rsig S 'ré&‘é%@'fpd?ﬁ ott@?%ﬁ{n%@& and
architecture and variety of material's that can nake up I'ts ~conposition,
474 0VE Vo308l GfteRishy SRl heARRBONEL | dedioRRCKiI R cdiRftiofg! SUBRIALL Y
i ncorporated with 475 many versions or variations of the nulti Igayere

el ect rgmi CirfidhgitidcteARMilclftpisDeh #58RERhIAH and SdRmbAFidid! digrenfltin g.e&m&&? ;a'ufe‘%g
to decoupling, by-passing to ground, differential and conmon node 4

filterdmng tHenaldridibss PAgsitd ArdnitkQure’bhd vafet) GEMBRHE IS YhatRSh 8Rakd P RAGEBEsition,
el ectromagnetic interference can be the product of 479 both electric an

magnet47g f oedrddoltat® qAegd bitéotion WMl hagrie HrbperticNBAR Bk SintegrdifCinddrbolafs QAN

480 pl aced upon on filtering EM fromcircuit or energy conductors carrying

hi gh fa7gqueney veadio®s oft &driationd dPCh&RANEYayeredCHIBERIHic cIFQWEYERditidINR hEWEPRE IS N
I s capabl e of conditioning energy that uses 482 DC, AC, and AC

hybri d76y pinchudivgapat haninikd ed degiuphid) BY-passitl &f rsend adifterasital faad MBminfbrafode
483 el ectrical systemor test equipnent. This includes use of the invention
to comdliit i dirermpdurgyionnandBé likgstens that contain many different types of
energy propagation formats found in systens 485 containing nmany ki nds of
Ci rcui47By propamapievivuslianatet epiopagatad eletinmadnietc drdtererehee can &al the sbdust of
486 platform The main cause of radi ated em ssion problens can be due to
t he tvd%t ypetb eléctric and magnetic fields, respectively. Until recently, emphasis in the art has been
480  placed upon on filtering EMI from circuit or energy conductors carrying high frequency noise
481  with DC energy or current. However, the invention is capable of conditioning energy that uses
482 DC, AC, and AC/DC hybrid-type propagation of energy along conductive pathways found in an
~ 483  electrical system or test equipment. This includes use of the invention to condition energy in
484 systems that contain many different types of energy propagation formats found in systems
485  containing many Kinds of circuitry propagation characteristics within the same electrical system
486  platform. The main cause of radiated emission problems can be due to the two types of
487 conducted currents, differential and common mode energy. The fields generated by these
488 currents result in many types of EMI emissions. Differential mode (DM) currents are those

489  currents that flow in a circular path in wires, circuit board traces, and other conductors. The

490 fields related to these currents originate from the loop defined by the conductors. Without



487 conducted currents, differential and conmon node energy. The fields
generated by these 488 currents result in many types of EM er?mtolnm
Differential node (DM currents are those 489 currents that fl i“n—a
circular path in wires; circuit board traces, and other condug i e
490 fiel WOBYTAIEd to these currents originate fromthe Iooﬁ‘ﬁ%ﬁ%@é‘égﬁy t he
conductors. Wthout | 2 DEC 2003 WO 00/77907 PCT/US00116518 20 491
limting the invention in any way, an exanple of an assenbly in accordance
with the 492 invention is provided below. 493 Principals of a Faraday
cage-li ke structure are used when the confon plates are joined 494 to one
anot hgy; anghifdiethe ieptiog iroanyCeayDan examiplet iof eapaasasayy t iogetcherdaoemovithnitts
the 495 larger external conductive area or surface to suppress radiated

el ect jamaghintien RIprevidé@nbeléwad 496 provide a greater conductive surface
area in which to dissipate over voltages and surges and 497 initiate

Far adgys cage- | pkgcisdleot & Batadby cageulifer Samstune aref usedvehsintthe sommbropiates are joined
transients, 498 sinultaneously. This is particularly true when a plurality
of CcopgIDN 1§ PYrdUSsHdines et theagrsuging oflceotmarc abiducticr petbways tegethemroash adthithe
ground and is relied upon for reference ground for a 500 circuit in which
t he i psenti@er bieheeeduitvearenor snfacgite sdhpress radiatadoriectraraagdrietic emigsions and
nore 501 of a plurality of materials having different electrical

char aggger ipbvi6s a Grentreconaetiveestirfaoel area0ia whichtoadisriratd evakeritagemapd surges and
conductive pat hways and, both el ectrode pathways. Differential 503 |ayered
term pat i Qitister Faiadagscagedikal wiegtostaliarsupewssivn c of | REARINCS rangh GHer alignsiaats.
in the circuit 504 and do not touch within the device. They are al ways
separ agged grhysdrealily, Thiois maricuatytther when aghgalitn of SP@PIRSSsHIUSHENS PHFYW®Srimon
pat hway(s) or a single pathway and dielectric material. The 506 Faraday
cage- hoke aéaticdiycouped dosystenr chassis aronedgnd ds relisd ypoBsERrefrRsAdHNdifer 2
shown in detail. 507 According to the present invention, FIG 1 conprises
a por 5amN acult irewRiah thkaipverdign is placghBite apd erergzed0AstAERIAGHSALEL e QP
areas of space that sandw ches one of two differential . 509 el ectrodes
Condusol veofea eptnabitiecipaatatals Bagng diderapt plentigal shareeieristins £a0 R% MArgHeC S0d
conductive shared pat hway 804 and conmon conductive pat h% 8@8 §noéiﬁ ial
shown¥02 Conminteinediisetwernicrpinor cpadusivs Satbways 808 beivelesrermpaianays 1 g'ierala
shown) are all separated fromeach 512 other l?%qt? $zeral

aral | el N
i nt er paisi tiayered termination StradWes Gfe aWaYs SEPITalSTHR Wk BB%)\?ESWGF in the circuit

504 and do not touch within the device. They are always separated physically from one‘e-\nother by
505 an interposing pair of common pathway(s) or a single pathway and dielectric material. The
506 Faraday cage-like structure or configuration concept of the present invention is shown in detail.
507 According to the present invention, FIG. 1 comprises a portion of the Faraday cage-'" =
508 structure 800 that consists of two areas of space that sandwiches one of two differential
509 electrodes. Conductive electrode pathway 809 is sandwiched between central common
510 conductive shared pathway 804 and common conductive pathway 808 {not shown). Common
511 conductive pathways B04, 808 (not shown) and 810 (not shown) are all separated from each
512 other by a general parallel interposition of a predetermined dielectric material and between
513 each outside pathway 810 and 808 relative to each pathways respective position to the central
514 common conductive shared pathway 804, by differential conductive electrode pathways 809
515 and 809 (not shown) that feature a differential conductive electrode such as conductive

516 pathway 809 almost completely covered or shielded by pathways 808 and 804, respectively



513 each outside pathway 810 and 808 rel ative to each pat hways respective
position to the central 514 common conductive shared pat hway 804, by
differential conductive el ectrode pathways 809 515 and 809' (not 13HepwiNi3

t hat feat‘gg% ﬁ.,ﬁl,ffer ential conductive el ectrode such as com%gﬁﬂﬁm

pat hway 8 al nost conpl etely covered or shielded by pat hwa 804,

respectively WO 00/ 77907 12 DEC 2003 PCT/US00116518 21 517 that are
sandwi chi ng pat hway 809, in this case, above and below, within the

i nvention. 518 The pat hways 804, 808, and 810 are al so surrounded by
dielectric material 801 that provides 519 gport and an outer casing of

the cahponat areasarimshing RAMWEY S93ndRtthien SBFS IRROYE IfhbRiow 5w ithia fhesnyention.
termnation structures 802 to the sane conmon conductive pat hways 808 and
804 and® 5Pe eAvasARA 0% and $10 yealssrappded by diclentiic Biateriaklit! that pravides
Dy "ot Ahtinr SPREAALS RRGHIF CAODA Q! HBComponaa: damBoEs e 30“@559@3%@3&{&?.,21?&
0t or Sabt | SIS IMBSIOE Sidder P02 dagar %%v?r@ R ROPEEING Priuarehla Wit Boand
structyure._ A standard. neans known in 525 the art facilitates connection of
commonZkhi %WDd'”FEIdHf"Waﬁ gasied, Yhen ke @Gﬁ'et W&‘F”@f‘t ischlaged dntg ‘?‘@%‘H&écﬁﬂ)@??"%n
S0 355 B R R e Ok e bt o St SRt
500 exbpt SRV PIarcH i HEAorTH SeerBLT8Hg Bt HTHSoRL N 33aiota or
gener SH1 v G gB8 R A SR 'SaPORVA S aP B STOFS A tBait MRt FFen h
t 809 diff ] I l t 80 h
cﬁﬁé"uﬁ?f e T AR, 0rperBP o mon (Y ShEATSR SlSHGieE 2 st Pt
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conduct | ve Fara

a douhe 1237s CADLAIIRE. sdERST! 830 @St InANe rﬁﬁ%uwsh.leu'ael But3R £ ray

nunber of sarre st zed differential
530 opposing direction of 180 degrees to that of conductive termination structure 809' and
531 differential electrode 809 to join with conductive termination structure BOSA' (not shown).
532 These two Faraday cage-like structures 800 and 800' are in a positioned and paralle
533  relationship, but most importantly structures 800 and 800’ are sharing the same, central
534  common conductive shared pathway 804, layer or pathway that makes up each Faraday cage-
535  like structure 800 and 800" when taken individually. Together 800 and 800' create a single and
536 larger conductive Faraday cage-like shield structure 800" (not shown) that acts as a double
337 container. Each container 800 and 800" will hold an equal number of same sized differential
538 electrodes that are oppog;ing one another within said larger structure B00" in a generally
539 parallel manner, respectively. Larger conductive Faraday cage-like shield structure 800" with
540 coacting 800 and 800’ individua!l shield-like structures when energized and attached to the

541 same external common conductive path become one electrically. At energization, the

542 predetermined arrangement of the common conductive electrodes into a differential conductive



538 el ectrodes that are opposing one another within said |larger structure
800" in a generally 539 parallel manner, respectively. Larger conductive
Faraday cage-like shield structure 800" with 540 coacting 800 anif BiGo2003

i ndi vidual shield-like structures when energi zed and attached to the 541
sanme ext avaab/7ommmon conducti ve path beconme one el ectrical | ypCTAIS00/16518
energi zation, the 542 predeterm ned arrangenent of the conmmon conductive
el ectrodes into a differential conductive 12 DEC 2003 WD 00/ 77907

PCT/ USO0/ 16518 22 543 sandwich with a centralized common shield are

el ements that nake up one comon 544 conductive cage-like structure 800"
which is the base elenent of the present invention, nanely 545 the Faraday
cage-like structure 800". The structure im essence, forns mninum of two
546 Fsﬁ? a0y, dwRSE WitR09 cinttaBiY cédhimionadhield eanel Rthdnts rthdte mygkeaup one common
mul ti-functional Ii1ne-conditioning 547 device in all of the layered

enbod E'Entzﬁn&xfctiw{é‘ad%tlﬂéemucim 8001 Which TElRe baktdiethestwinpreSd@ in@ntior; namely
shareé pat hway 804 with respect to its interposition between the

di f f agent jal FaBidy SldRelike dafcaREe DO heTheliseuctireinadstishten drms amihitarhi afgtwo
common el ectrode pat hways 808 ar 550 810 to be considered an un-energized
Far adgy C?Q@HE}; kBoSd BOE bHE B0BOMAt arkoregoirddutt trheke, upt henulBSinctemd! fiaé-cowtitming
pat hway 804 wil | %e simul t aneously used by both differential el ectrodes 809
552 apd 8@Quicallin N CofSMElalense, erabbdiments afpthe giresent dsueintisn.wi THe centrabcommont o
charge switching. It 553 nust be noted that for nost chip, non-hole thru
enbodjsgeNtsndiRtRE WheRd pathiwaly! St wetharespéet toi it ntempositiombedvest rthed gifferential
sandw ched between three comon conductive el ectrodes and 555 connected
ext erqagl bREFHAG hestisthe Witant®s ddationairsandwiohieg tethnmnctiettinde paikyaysrd08 ar
conductively 556 as one to forma single, |arger Faraday-cage-|ike

st r ucisar e g86Q0 .bet Eutisidafean aatureeregizéd Farakiay gage-lieSStnaturerdd’. Toraguutthere the
area, hel ps perform sinmultaneously energized |ine conditioning and 558

fi |t egs)ng chhtrsl tdofmsorupathwih 804 vell by sindizagausinegsesl ingothhdiffersntil elastradem?g®
sandwi ched with 559 the cage-like structure 800" in an oppositely phased
or chengeandmngeat thEhsarme W, tbat it opbasite esdisnwith cespestive heharge switching. It
el ectrode pat hways that nmake up the Faraday cage-like structure 561 and
subsespzenmustdreghatet i that, fori mbstaghipwnarkeole thryrerapodimanisc i MR dexige ovill fava vy
to becone, in 562 essence, an extended, closely positioned, and

essenss4al Inyinipaalof dvo sieciegessandusthed helween Jiree common conductive electrodes and

555 connected external termination structures that are connected such that they are conductivély
556 as one to form a single, larger Faraday-cage-like structure 800", that when attached to a larger
557 external conductive area, helps perform simultaneously energized line conditioning and
558 fitering functions upon the energy propagating along the conductors and sandwiched witt

559 the cage-like structure 800" in an oppositely phased or charged manner. The now attached
560 internal common conductive electrode pathways that make up the Faraday cage-like structure
561 and subsequent energization, will allow the external conductive area or pathway to become, in
562 essence, an extended, closely positioned, and essentially parallel arrangement of conductive
563 elements with respect to its position also located internally within the pre-determined layered
564 PCB or similar electronic circuitry. Connection of the joined common conductive and
565 enveloping multiple common sh-ield pathways with a common centrally located common
566 conductive pathway 804 that will be to external extension elements will be interposed in such a
567 multiple parallel manner that said elements will have microns of distance separation or ‘loop

568 area’ with respect to the complimentary, phased differential electrodes that are sandwiched



563 elements with respect to its position also |located internally within
the pre-determ ned | ayered 564 PCB or simlar electronic circ IZt[FEEC 2up3
Connection of the joined conmon conductive and 565 envel opi hg nmuft'i pl'e
comon slw@bsl7Pat hways with a conmmon centrally | ocated comROT/USHGI6518
conductive pathway 804 that will be to external extension elenents will be
I nterposed in such a 567 nmultiple parallel manner that said elements wll
have m crons of distance separation or 'loop 568 area’ with respect to the
conplinentary, phased differential electgpdes that are sandw ched 12 DEC

2003 55%0 HmGEREE JPET(&SAY {&mtdied FomofHl téi@ﬁa@h\g?% dtEnoeedontdifing SRAIBMAE

fromthe extension by a distance containing a dielectric 570 medium This

enabl g5 ! Redfik] © ThlsOBndifled fE0SRerdfbnaD RkaRe 1 SfieRloiiy it ke BRfent el wil ||
571 performelectrostatic shielding functions, anong others, that the

ener gi-zed e ok BRECOaiM ShieldMEZuliBad (encHadothéRduee tef BherhRBE comuttibANMADUS
condltlonan upon the energy propagating on or 573 along said portions of

assenphy dhfdeE el gibd l?c%r@ﬂ@iél‘kr SimulldiRol ESdRhingNibof ke ERGLyY Radighthg o &4

arrangement groupi ngs of a conbi ned conmon conductive planes or areas wil |

al so $ANCElong SAR1 PBHICAS STURRERSK difiaitiaf doffUcesys.t TS imaflaches kMg NRirhlk:|
em ssions that can escape fromor 576 enter upon portions of said

di f f eg7@nt LghndPitht GrolipindsS810a RYmbmkdl cHBfmoh WRdGItive PRINGY craréds will7aliso cancel
propagat es along a conductive pathway to active assenbly load(s). In the

f ol | oyl NG za@6E spvess Bridartéd PARSER 4 SledTBRTAgRGIeImihues Pat buaysEipe fadns @r
applies to common conductive pathway 579 808 and 810. Commobn conductive

pat hway 8@éter updh fpotfiords Oi shiandierditdhi onductdre uedgeyofaid lpertion8Cofi anergy iasnit
One or nore portions 811 of the common ground commobn conductive pat hway 804
581 egyengdrophhstes alonged eohdlcti@dpathnal fosactivd asdeeblit wad(s)mp thefaiuwihg sections,
termnation band or structure 582 802. Although not shown, the common

gr ounsist erdfer@até o chanbn8fihdattivet patmay| 804caismaeppliesttheconB@d conmdustive pathway
conductive pat hways 804, 808 and 810 to each other, and to all other conmobn
584 cymdudbs wad pad.hGaysnad corvectivel fathwayi 804 is effset 8838stame &idrfruo the edge of the

el ectrode pathway 809 is not as |large as the conmmopn conductive 586 pathway
804 ssgoh frdvahtiann Ohé semadée porinnes Hind the cnrBO6geKhd cemmen weedHdtive pakiyey 803
of the 587 electrode pathway 809 and of the edge 805 of the central common
condustli vextehds thdoygaitrhadeyial 8 gangdsiattarhed togfonyeen gioynd irminatien hprdg ogglgicture

enabl es the common conductive pathway 804 to )
582 802. Aithough not shown, the common ground termination band 802 electrically connects the

583 common conductive pathways 804, 808 and B10 to each other, and to all other common
584 conductive pathways of the filter, if used.
585 The conductive electrode pathway 809 is not as large as the common conductive
586 pathway 804 such that an offset distance and area 806 exists between the edge 803 of the
587 electrode pathway 809 and of the edge 805 of the central common conductive shared pathway
588 804. This offset distance and area 806 enables the common conductive pathway 804 to
589 extend beyond the electrode pathway 809 to provide a shield against any flux lines which
500 might extend beyond the edge 803 of the electrode pathway 809 resulting in reduction or
591 elimination of near field coupling to other electrode pathways within the filter or to elements
592  external to the filter. The horizontal offset is approximately 0 to 20+ times the vertical distance
593 between the electrode pathway 809 and the common conductive pathway 804, however, the

504 offset distance 806 can be optimized for a particular application but all distances of overlap



589 extend beyond the el ectrode pathway 809 to provide a shield agai nst any
flux lines which 590 might extend beyond the edge 803 of the gl gft HidHe

pat hway 809 resulting in reduction or 591 elinmination of near field

coupl i ngwW@e¥es €l ectrode pathways within the filter or te-g NgS18 592
external to the filter. The horizontal offset is approxi mtely to 20+
tinmes the vertical distance 593 between the el ectrode pathway 809 and the
comon conductive pat hway 804, however, the 594 offset distance 806 can be
optim zed for a particular application bgg al | distances of overlap 12 DEC
1003 0 R . ectiv h
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ener gy pat hwa not “shown), e el ectrode € one or
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603 o e center axis point of the three-di nmensional energy conditioning

functgypnsyhibRtedadle’ hkadéctroBOB08 thid efebfichily EaddLRiHeSe rﬁ%@?ﬂa‘(ﬁvﬂst {hot

respect to the final size, shape and position of the 605 e dinment in an

ener goZ €dstawng Wy tsoldel) @r Bef IKE! It 880Ul Ve neidd Biat lenlcif 8 $PRCLBInPhictBfresentatior
uni versal, multi functional, commbn conductive 607 shield structure

( UMFGESS) ofi the TRAMR axitidtF HeSfres amBngicHED reiné?g dBabiftibBh@ furtishk Rtht tak@ofﬁace

common conducti ve cage-like structures 800A, 0B, 800C, and 800D (eac

ref ergogd Within GRS ipRAE6MIahY iDFRIANEX)ith tedpéctaentie dina) sRar Mdoe! afE bakitiem Stk
Each common conductive cage like 610 structure 800X conprises at |east two

CoMH05 C offlibisdimment ipaineweygiidentiiondes 830, 810, 804, 611 808, 840. The
nunber of stacked, common conductive cage-like structures 800X is not

i m teesl Réf2rring hdve talFidnez, thd@oncdperofite uaiversa mbigi-famyiorMe Boimfid g esnductive
Al t hough not shown, in 613 applications, each commobn conductive cage-like
st r usur eshéeld chvuctives (WMEGCGE8L isi shewpat Tiva Y MRTICIS® Ishown adenpaise rauttipde| Sdtycked,
described in relation to Fig. 1. The common conductive cage-Iike
608 common conductive cage-like structures 800A, 800B, 800C, and 800D (each referred to
609 generally as BOOX), in a generally parallel refationship. Each common conductive cage like
610 structure 800X comprises at least two common conductive pathway electrodes 830, 810, 804,
611 808, 840. The number of stacked, common conductive cage-iike structures B00X is not limited
612 to the number shown herein, and can be any even integer. Although not shown, n
613 applications, each common conductive cage-iike structure sandwiches a conductive pathway
614 electrode as previously described in relation to Fig. 1. The common conductive cage-like
615 structure BOOX are shown separately to emphasize the fact that any type of conductive
616 pathway electrode can be inserted within the common conductive cage like structures 800X,
617 As such, the common conductive cage-like structures BOOX have a universal application and
618 can be used in combination with conductive pathway electrodes in discrete, or non-discrete

619 configurations such as, but not limited to, embedded within silicone or as part of a PCB. The

620 common conductive pathway electrodes 830, 810, 804, B0B, 840, have terminations which are



615 structure 800X are shown separately to enphasize the fact that any type
of conductive 616 pathway el ectrode can be inserted within thelddffdh()
conductive cage |ike structures 800X. 617 As such, the conmon conductive
cage- | i ke ¥ PUTPUT es 800X have a universal application and BIBUSHHIE used
I n conbination with conductive pathway el ectrodes in discrete, or

non-di screte 619 configurations such as, but not limted to, enbedded
within silicone or as part of a PCB. The 620 conmon conductive pat hway

el ectrodes 830, 810, 804, 808, 840, have t&rm nations which are 12 DEC 2033
WO 00162790%! RGHINBOEE!Y O8teRoRBectd? 3s adhownoall LB whick proviés GO BOEchish p6ins oAm
at 802 which provide a connection point to an 622 external conductive

ar ea. @achextornabpondustivecaieae Heahoseymen ecridustiee B3Bway B@:ctro8d 8380810, 8623808,
840, is formed on a plate of dielectric material 801 and insul ated on
opposi e sBé@sisbiprmed dni aqldtatadf oielbetid 88@riath8¢h and iadidatedoomproppesiteosides by
dielectric material 801. As has described in 625 Fig. 1, the dielectric
mat er i @# Sihsulatiomband BO%Which ap alsat@mprised ioh dieldctticahatedan®d .c dnchas tdegeribe8 26
pat hway el ectrodes fromthe conductive pathway el ectrodes (not shown)
sandwi @hedFighdr thendielegifiy milterial 861 dewciuctiety separatbs theo imdividuEl gominonacomit mgtingm
of two Faraday cages 800 and 800" are 628 required to nmake up a

mul t i -@6ncpatbway elechiedesdra theosrindyctivevatbwiynelattrodes (bdtesHoawe saodwiGRR therein.
enbodi nents of the present invention Accordingly, there are a m ni num of
two rgdi rllgo as3teseabarbin relstiguia Fige e agwinimua ofttwadtaraday 8ages, 8Qfsand 800" are
represented in Fig. 2 by 900 A, 900 B, and 631 900C. The area of
conver@&nceequigio)toj sakie sir)ratreytidencionals fiee-gpnditiopingdidsvigs s éd dlin ofidbaii layerés2
bel'ow. 633 Referring nowto FIG 2B, the universal, nulti-functional,
conmorf2 on@eedimentsgf4thg Hreseat inveptien,r Acgaingivsthiere are romHNiTwITh h b gquired
differential conductive energy 635 pathways 4880 C, 4890 C operatin

Wi t hi P39 heC¥ppoR Pa?%tcf'Yeocqgsr'%? SrUEIHRS 80X, apyeRresenteshingtia e by Pap A, @Qgﬁb And
conducti ve_shield structure b%/Aaass UEMCCSS- B confi quration, 637 attached
and erfét gi I e RTe? of qoRre B e ials dssianated %ﬁsﬁW{‘h*?ﬁf dispesrgyl imgetail
sol der 63§ or the like, as generally designated at 6805. The field notion
as eneﬁr%y b OWnder going 639 conditioning within the structure is depicted

e e < SRk Phs- S A A BRI 1ESE R0 et
634 shield structure (UFMC;QSS) is shown combined with differential conductive energy
635 pathways 4880 C, 4890 C operating within the structure, to form a universal, multi-
636 functional, common conductive shield structure bypass UFMCCSS-B configuration,
637 attached and energized, within a larger external circuitry system (not shown) by soider,
638 or the like, as generally designated at 6805. The field motion as energy is undergoing
639 conditioning within the structure is depicted between differential conductive energy
640  pathways 4880C, 4890C, and each surrounding common conductive cage like structure
641 800A, 80OB, 800C, 800D.

642 The energy propagating along the differential conductive energy pathways 4880C and
643  4890C are propagating in opposite directions in relation to each other. Propagation of energy
644  creates inductive coupling in the form of magnetic field fields, shown generaily by element
645  B75, which rotate in a counter-clockwise in relation to the energy propagation direction. The

646  opposing direction of energy propagation in differential conductive energy pathways 4880C



641 800A, 8008, 800C, 8000. 642 The energy propagating along the
differential conductive energy pathways 4880C and 643 4890C are
propagating in opposite directions in relation to each other. Prqqm@tzngn
of energy 644 creates inductive coupling in the formof magnetic fle
fields, sHEWATg™erally by element 645 875, which rotate ,npgrmsoonﬁsxs
counter-clockwise in relation to the energy propagation direction. The 646
opposing direction of energy propagation in differential conductive energy
pat hways 4880C WD 00177907 12 DEC 2503 PCT/USQOQO 16518 26 647 and 4890C
result in the magnetic fields 875 created 26y the currents rotating in
opposbir Gardl dB%eC tresulsinpthevnagnedicdields 63 tieatedclntie caréends , rotating in opposite
m nim zation, of the magnetic fields. 649 Wile the commobn conductive

cage- bike ditectiobsipesiditgraicutuabBuxGinell&060 Sor BiDDGatie00d) thé 6agaeaticdiveldsh t he
differential conductive energy pathways 4880C, 4890C, the shared, common
651 cesmuct i ve Whilehthaymnmshar ezhdoetivee sage-fke situciraisiatristursas0800A, 3008, 88UHBOOD
800D, provide a 652 voltage balance to the attached circuit. It is noted
t hat 65 umewicinthel differentia stondiudtiver emtrgnipati®ass d88QIC.C4830L, cthe ralpargsh tchmayon
does not have a corresponding differential conductive energy 654 pathway
on t hessi deondppids pethivaes ashamdobeteern ethg estisturebh 8000 NBANR, | 8290 800Dahendde a
comrr 655 conductive cage-like structures 800A, 800B, 800C, 8000, in
conbi 652 i owltage hatapwedn theoStEached dircuit.v é is @ptedrthati tbasipper anst lower 88t differential
sandwi ch and al nost conpletely envel ope differential 657 conductive energy
pat hwéayks 4BBOCCtBO0Tgy Stividyi dogd Yot thake corarsPPIEnY diffrertial eond@Bige cagedy
| i ke structures provide a doubl e devel opnent in conjunction with common
condué6$4 vepat®Bay oarthe sisei apposita thecaneacof gopveaenss. hdlepeprdipliveieattaried spmage
bal ance as wel| as contai nment of 660 parasitics. 661 Referring nowto

FI GS. 637 apmhdgptiven cage-tikee structiesi AEAA. §P0BH 800Gy 8P, inysPTWMsEPN WIBBzommon
mul ti-functional common conductive shield structure of the present

i nven6i®on ¢andyptivinterpigations sirusture 863, mm-@mrwt ?'@ﬁSfGEPOW'e‘ﬁBr@VﬁE’P?é’f'ffe"e"t'a'
referred to as "by-pass shield structur " y- pass shield structure
6800 65U deendustivaienesay Patiwars dBBIE oABHIC. "féeaﬁ'f wAlY: sheeFendusteply connected

structure” 6800 in ternms of relative stacki ng position of a static
enbodibsnt cage like ptructures provide a double development'in conjunction with common conductive

659 terminations structure 802 which helps improve the voltage balance as well as containment of
660 parasitics. |

661 Referring now to FIGS. 3A and 3B, a further embodiment of the layered, universal,
662 multi-functional common conductive shield structure of the present invention is shown
663 in a by-pass configuration 6800, hereinafter referred to as "by-pass shield structur ™
664 By-pass shield structure 6800 could also take on a configuration of “feed-thru shield
665 structure™ 6800 in terms of relative stacking position of a static embodiment of each.
666 There would be relatively no difference between these two possible configurations
667 when inspecting the positioning of stacked two common conductive shield structures
668 1000A and 1000B or of common conductive pathways 6808, 6804, 6814, 6811, 6812 and
669 central common shared conductive pathway 6804 that could make up each
670 embodiment. While appearing physically similar in arrangement “feed-thru shield

- 671 structure” 6800 and “by-pass shield structure” 6800, each would still yield the same

672 possible functional contribution to the energy conditioning of a circuit. However, the



666 There would be relatively no difference between these two possible
configurations 667 when inspecting the positioning of stacked twp;gprmie
conducti ve, _shi eI d structures 668 1000A and 10008 or of common conductlve
pat hways 6%®P078874, 6810, 6811, 6812 and 669 central comoPCIRESHESIS
conductive pathway 6804 that coul d nmake up each 670 enbodinent. Wile
appearing physically simlar in arrangenent "feed-thru shield 671
structure” 6800 and "by-pass shield structure"” 6800, each would still yield
the sanme 672 possible functional contribu2fon to the energy conditioning
of a ciéftui way ltowehieh, theheoM©o8thdn Fathwiays DEBIR0Qdd PEENSAEL 166iioded @ddid
way to which the non-comon pat hways 6809 and 6807 are positioned would 674
det er méie t detefminal the fimaloftypacolypnegydconditioning r esults sthhhatoutd Wed elipected.
expected. 675 Whatever configuration, the various shielding functions,
physi c&f5 anWhateyet confaguratinputhe va@itisashieiding ferationsyphisitilamietectriagliywbbld
respect to propagated energy in the AOC of 6800 677 Feed-thru or By-pass.
Ref er r 6Ty sappeokinpdelyywaork the Gangway wihlrgspeat® mriopaepatedteneogyinghe A 6B6ED0
is shown in cross section extending longitudinally and conprises a seven

| ayer 68679 kendatbnu csnBy-prsseRefarning\specifickinte §1G.t 08, thenbpipass rehielti steucture
shield structures, 680 which formthe present enbodi nent of the by-pass
shi el d68% r R00rie showrFirCoa®s seetidn exteading dengitidind|Ily and comprise$30¢evien layer
shown in cross section perpendicular to the cross section 682 shown in

FI G 3A79 6gmmaparcansyctive eathway Gacking afi dwgBommen mengastive ishislidl structures,
structure 6800 conprises a 684 central common conductive shared pat hway
6804 t h&t iwhishinwn thel prgaant arebgdimentefthe dgpass ahigld sdrusturewitn |Fl$<3|3mta= by-
zer'o voltage reference to circuitry (not shown) with the 686 creation of
6804- | R§1 copaes|shield stwgiure| 6F0QF showa in sFersFegtian perpandicuiantoythe gresresection
active 687 circuit elenents attached commonly (not shown) but not before
connecf$on LrVM® [dG03A- 688 (s) by connection means 6805 to exter nal
conductlve surface 6803. Afte i zation 689 the energized circuit_ (not

shown) 88 eat ed Befaryagdnbogh Fi u@gin ?eé g'f‘@] SBothg byrrasgatidelglistiuctyre §89Q cogyises a

ortio of propagat ed ener with elenents, common conductive
gh ar edEﬁ% ce%tra common condl:cl’gtwe shared pathway BB%S tLat is connected with elements and

685 energized and will form a zero voltage reference to circuitry (not shown) with the
686 creation of 6804-IM, 6811-IM and 6812-IM which is formed and relative only to the active
687 circuit elements attached commonly (not _shown} but not before connection of the 6802
688 (s) by connection means 6805 to external conductive surface 6803. After energization
689 the energized circuit {(not shown) created active energy-utilizing load or loads will utilize
690 portions of propagated energy with elements, central common conductive shared
691 pathway 6804, 6808, 6810, 6811, 6812 which are all attached to external common
692 conductive electrode structure{s) 6802 which in turn are both coupiled to external
693 common conductive pathway 6803 by attachment means 6805 such as solder material
694 or any other attachment means commonly found in the art. With energization, the
695 circuitry will include a passively operating universal, multi-functional, common
696 conductive shield structure that will be used by energy source and energy-utilizing load
697 (s) with propagated energy in a balanced manner that will be available when energized

698 active components in said circuitry (not shown) demand portions of said energy.



691 pat hway 6804, 6808, 6810, 6811, 6812 which are all attached to external
comon 692 conductive el ectrode structure(s) 6802 which in turn ane [f?ﬁgzﬂ[ﬁ
coupled to external 693 commopn conductive pat hway 6803 by attachrrent

6805 suchwaogobgter nmaterial 694 or any ot her attachnment neROEUSOMESIBY

found in the art. Wth energization, the 695 circuitry wll include a
passi vel y operating universal, nulti-functional, common 696 conductive
shield structure that will be used by energy source and energy-utilizing

| oad 697 (s) W th propagated energy in agal anced manner that will be
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of the commopn conductive 700 el enents in the chain of connections to 6803

as | ush; deghyi g %alc.%.th@u!ﬁmeﬁiseaé odrd leta% IrefeteAcd B8N YiIME G0N i 6812-1M
el enents, a zero vo tage reference 6811-1M 6804-1M 6812-1M 702

respeghs Ver'e)épeé’ﬂ%l%" ddd GAIH EahtrA0FBRMoROEEHEIdtINR §Mﬂ%ﬂﬂ%%&tﬁﬁ%ctncally
el ectrically 703 | ance coupl ed energy within the circuit with the

for maghon Rfiadcd BblipleBUinergy Within 1h¢ cHcartwith ahe ToaRatise BIr A thir@ fbutheorhiton
distinct and separate differential nodes utilized by 705 differential

condugpq V%l@@&i&\ﬁﬁuﬁd@&l&a?ﬂd of F 16 didtiet andesdperhteVdiffendiat nodes \tilizéd by
| i nking el enents. 707 In order to couple by-pass shield structure 6800 to

an engpgi z@thefrdritiali donduéfife Fathwiy@sBad ARNGBOTi med phbihwmspeciOy cortuaiively
respectively, are each inserted into one 709 of the two commbn conductive

shi el go&t rKing efemehite. first conmmon conductive shield 710 structure is
formed between conmmon conductive pathway 6810 and central common 711
condugp? ve shangdofdiat htta\oGplR4 bypasssehiehd] stountore &G80dutd iare eivrgized circuit,
structure is 712 fornmed between common conductive pat hway 6808 and central
conmoneg onditferantial cdductivarpathwaisiély BEEB09Tespeetivsly pareseachiioserted infotanee
6800 a first differential 714 conductive pathway 6807 is placed within the
first 7opmeitheceductmmenstundudtiee shieldistructptés.aflle Sispbeamuent eendudiivecsinioh
conductive pathway 6810 and the central comon 716 conducti ve-shared

pat hwayo 68Suudtyre isdfarimect bétwepntapmmopn aR0ductive: pathwae 681 ang; eentgl common

711  conductive shared pathway 6804, The second common conductive shield structure is
712 formed between common conductive pathway 6808 and central common conductive-
713 shafed pathway 6804. To use by-pass shield structure 6800 a first differential
714 conductive pathway 6807 is placed within the first common conductive shield structure
715 and separated from the common conductive pathway 6810 and the central commen
716  conductive-shared pathway 6804 by a dielectric material 6801. The dielectric material
717 6801 separates and electrically isolates the first differential conductive pathway 6807
718 from the first common conductive shield structure. In addition, a second differential
719 conductive pathway 6809 is placed within the second common conductive shield
720 structure and separated frt;m the common conductive pathway 6808 and the central
721 common conductive-shared pathway 6804 by a dielectric material 6801.

722 The first and second differential conductive pathways 6807 and 6808,
723 respectively, are then electrically connected to external conductive energy pathways

724 6820 and 6821, respectively. The electrical connections can be made by any means



717 6801 separates and electrically isolates the first differential
conductive pathway 6807 718 fromthe first common conductive shildlREC 2003

structure. Wanesmot i on, a second differential 719 conductiv \ 09
is placed within the second comopn conductive shield 720 stm%@#ﬁ

separated fromthe comon conductive pathway 6808 and the central 721
common conducti ve-shared pathway 6804 by a dielectric material 6801. 722
The first and second differential conductige pathways 6807 and 6809, 723

respect [Vel ¥NOUPLOH pArsancet eidinary yskibimnthet ekt cAiding NRlt ABDIHG I SoC0SHIY
pat hway_; 724 6820 and 6821, respectively. The electrical connections can

be made’By RSl 39cKBEE 20DTONDUBEHT T4HHedivBET/ USSRPLEALS 12O bylad Gty
to a pes,gon of ordinary skill in the art, including but not limted to

sol der , "4/ 728trHeire BQRarne; the sdditional OI&BdShiehﬂsmjdtuﬁs&ImQ%lnweﬁe'lzmﬁ%wich
t he by[ﬁgss shield 727 structure 6800 are the additional outer shie

struct s B%‘i‘lca'ﬁ‘&'%fgndm@hs@amwonturas?&iboutmmnmaammlshfohVﬁuﬁ%kgéai
struct §s with dielectric material 6801 interposed 729 between. Each o

the out'éf cBMERNCEREDAithe oyter epundmeonduntiye shielde forrein SRSt kMuA0s30IM
6810- | h;b@s ;ntg% gﬁcrl bed, when energized, that -includes an outer
conduct’tve BN a5 Just denceibed, eden emeigB8d? thatoinchitRenin aawtet RO nAULEY.
conduct.]iiﬂve orgtior}s of . 732 external common conductive el ectrode
st ruct uf e( JOTBBBPY HUEIdSFEH and 6842 i(netl showmigand B8 miten cah@aciid prifdHsOof
vol t agg,J ef renCﬁ_ wi th 6804-1M by external comon conductive 734 electrode
struct Ur'e 6%‘692 nalrR2MIIRTL FoRQytive (flectrader strustyrd(y) 6802 dertbionmisi #neldtivéfSarge
735 exter naslkinc%géog &onducti\fe el ectrode structure 6802 and the outer
shi el d'i'mage 309 FctUP 1889 refasencegwith 304 1IMsby eatampalibemnidie cohlGetive
IS enekgy z t ct 7 an addjtional envel oping shield structure
Wi th respe??ec'?'(r)b%(%%@n%ﬁ&e 83@27 Zf f Htehskin surface fermasc by \thepedmbination| f thae
by- pas$3sshiggldinst & e 0 s attached to an external 739 common
conductive epat ﬂwayU%@g@ 8? gg'ﬁc%'ﬁef’ gegﬁcﬁtf'-?‘ﬁﬁ‘ﬁenéa%? randi theysudebshidld GEGYE)
740 by746n0WRuERABS 68 | der material 6805, portions of energy wll
travel al ongut he ?4?“%&%3? ?a%gli’so%;’? r?B&%%‘eée’b&I%msmt g nergizedsan chthannadt lay
W th CoImTRnCARAESHdI Véhveloping shield structure with respect to 6809 and 6807 differential
738  conductive pathways. If the by-pass ;hield structure 6800 is attached to an external
739 common conductive pathway 680r3 of an energy conditioning circuit assembly ("ECCA")
740 by known means, such as solder material 6805, portions of energy will travel along the
741  created low impedance pathway that exists internally with common conductive
742 structure elements and the external connection to third conductive pathway 6803 and

743 be able to return by this pathway to its source.

744 The external common conductive electrode structure(s) 6802 are connected to
745 electrical circuits by means known in the art and therefore the present invention is not
746 limited to discreet structures but could, for example, be formed in silicon within an
747  integrated circuit. In operation, by-pass shield structure 6800 and the two common
748 conductive shield structures {referred elsewhere in the application as contained
743  structures 800C and 800D, effectively enfarge the zero voltage reference 6804-1M, 6811-

750 M and 6812-IM within the area of convergence ("AOC™) 6813. The AOC 6813 is the



742 structure elements and the external connection to third con UCtLﬁf
pat hway 6803 and 743 be able to return by this pathvvaytoits1cﬂfﬁ 13 744

The external common conductive el ectrode structure(s) 6802 ?gq.@ﬁﬁgﬁged to
745 el ecw0iI00GT908i rcuits by nmeans known in the art and therefoOre the present

invention is not 746 limted to discreet structures but could, for
exanple, be fornmed in silicon within an 747 integrated circuit. In
operation, by-pass shield structure 6800 and the two common 748 conductive

shield structures (referred el sewhere in3fne apﬁéic tion as, cq tEjBfg 749
st r ugdiur esef0Cemnal 8080 poingof therifcully aNgemater PanBPf‘Bg%an el cA¥Es
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762 pathway, then common conductive pathway, than third conductive pathway, than
763 common conductive pathway, than fourth conductive pathway, than common
764 conductive pathway and finally 6811.
765 The result of the by-pass shield structure when energized within a circuit is
766 increased physical shielding from externally generated and internally propagating
767 parasitics 6816 (represented by the double sided arrows) as well as providing Iov\rer
768 impedance paths generated along the common conductive pathway electrode surfades
269 to external conductive pathway 6803. The double-sided arrows depict the electrostatic
770 functions that occur in an energized state to energy parasitics 6816, which are also
771  representative of portions of externally and internally originating energy parasitics that
772 would otherwise disrupt portion of propagated energy. The double-sided arrows show
773 the charged electron exchange representative of the electrostatic functions that occur
774 in an energized state to trap parasitics within a shielded container. The double-sided

775 arrows also represent the simultaneous, but opposite charge affect that occurs along

776  the "skins" of the conductive material that is located within each respective container.



767 parasitics 6816 (represented by the double sided arrows) as well as
providing | ower 768 inpedance paths generated al ong the common congygt 48
pat hway el ectrode surfaces 769 to external conductive pathway 6803. The
doubl e- si WEWOOA7PHvs depict the electrostatic 770 functions REHVSHEESES i n
an energi zed state to energy parasitics 6816, which are also 771
representative of portions of externally and internally originating energy
parasitics that 772 would otherw se di srupt portion of propagated energy.
The doubl e-sided arrows show 773 the chasped el ectron exchange

repr eggnt at i ve Riffervihg reiwetd FOSt A iand UBctai ons t baitersalc umultitiheiidghaBn common
energi zed state to trap parasitics within a shielded contai ner. The

doubl @75i desdudtite sicldvatretse withpfeedehtu pitbwsysnUNMBOEBET) ibudesofmalsi Fy. 4A
charge affect that occurs along 776 the "skins" of the conductive materi al
t hat 7® | ateivedhewnhivesak audti-ivestpeal, icemmoordoaduntive sHigidBEGCREORaWY 07 StZ8@3,
PCT/ USOQO' 16518 31 777 Referring nowto FIG 4A and 4B, a universal,

mul t i 780ncdononad ,condottive cagédike ostclutdrieveorsdiness ABGORY, LRODEBr S00Ct hantie 806D Weach
pat hways (UMFCCSS-F) is described. Fig. 4A 779 shows the universal,

mul t i 7§ luncakfemed|tp geoenatnas BOEXN)cini a/gersrakyl mhraltet atationshihaasi prgvibualy shetvwarcik dG.
780 common conductive cage-like structure containers 800A, 8008, 800C, and
800D (&ache. 7Bichr ebromosdcanductiyaetagel Jikesirggong) 800X camgesesr at llsashdwal dogimon
rel ati onship, as previously showmn in FIG 782 2. Each common conductive
cage P8ke mindudiver path@ax etastrpdess 483Gt 48 Kh 1808 48H tHdA. TBS avomeirc condhictive
pat hway el ectrodes 4830, 4810, 4804, 4808, 4840. The common conductive 784
pat hwds4 elpathwa electredss 4830, 181486804.48808, APdQ.0eacinbaventpy@inaters whichoare all
which are all 785 conductively interconnected as shown at 802 which

provi @&s copduetivelyiiaiergepreated as ahrvex ab8iravhicly Bpvidgn arepnedion peiat tont external
shown). Turning to FIG 4B, four stacked, common conductive cage-|i ke 787
struct8f e ©OAvEIVRErea iR AhowDod UrEoats Fith dBsfRypsiaaker. commanoadecive Gags-he
pat hwa 788 el ectrode 4809A, 4807A, 48098, and 4807B, respectively. The
bondudtl v StiatieRPniARRCE (BHAs B09Bo G860 2nds 8045 <A°R CABVRIN CF | PERYYE s

D208 b SRR SRR SRR, k0 b epoces
Lgﬁghgﬁr y eﬁf{p%&%ﬁ@ é%”%oghgét{xg@rc@nﬂg%g % 0206S LT 889209 bA8FO e Cand 48808
790 through the universal, multi-functional, common .conductive shield structure in a feed-thru
791 relationship. Termination bands 4880A and 4880B are conductively connected to power
792 energy pathways from an energy power source (not shown). Termination bands 4890A and
793 4890 B. are conductively connected to return energy pathways from to an energy-utilizing load.
794 It can be seen from Fig. 4B that the power conductive pathway electrodes 4809A and 4809B
795  are interspersed with return conductive pathway electrodes 4807A and 4807B. Relating back
796 to Fig. 4A, it can be seen that the shared common conductive pathway electrodes 4810, 4804,
797 4808 between common conductive cage like structure containers 800A, 800B, B00C, and 800
798 D, are each sandwiched in Fig. 4B between a power conductive pathway electrode and a
799 return conductive pathway electrode. This enables the universal, multi-functional, common
800 conductive shield structure to operate in a balanced manner as will be described in detait in

801 relation to Fig. 5B. it is also pointed out that the central common conductive shared pathway

802 electrode 4804 is centfally positioned having one power conductive pathway electrode and one



792 energy pathways from an energy power source (not shown). Term nation
bands 4890A and 793 4890 B. are conductively connected to returﬂ] ﬁFErz

pat hways fromto an energy-utilizing load. 794 It can be seen f Z) i@>j 4B
that the power conductive pathway el ectrodes 4809A and 4809B _795 ar

i nt er speM@BOARTIOA ret urn conductive pathway el ectrodes 4807Rqﬁ'65%2’6§§

Rel ating back 796 to Fig. 4A, it can be seen that the shared common
conductive pathway el ectrodes 4810, 4804, 797 4808 between common
conductive cage |ike structure containers 800A, 8008, 800C, and 800 798 D,
are each sandwi ched in Fig. 4B between a 3ower conductive pat hway el ectrode
and ago379%tuet condutivis pathwag efeatrhdmyn elacht sidde. THEN{gree eabiralscanraon ondvciive,
mul ti-functional, conmmon 800 conductive shield structure to operate in a
bal angrad whareer pathway |diedirede @864 irvé dnlynprdeites la balan@obetwelent adjacand cenductys.
It is also pointed out that the central common conductive shared pat hway
802 egmct patlaval8oikcraiesetBOTA] #5095 diut bisndetween crl eanduplbitepatbwayl wadtredes as
pat hway el ectrode and one 12 DEC 2003 WD 00177907 PCTI USOal16518 32 803

r et ur gpec onmskicénteeofithe hreayof sbrvergende 80 each si de. Therefore, central conmmon
conductive 804 shared pathway el ectrode 4804 not only provides a bal ance
bet wegn? adj aceRefartmginowi dFiG88S prrt HRay wivarsalodwdi-inpciional, AGDYReN [sendugtye
bet ween- cal | conductive pathway el ectrodes as 806 the center of the area
of cospser ghietesBUIureSOth fRed-thry patywAYSNUNF GG 3S-F) iscdassrperD, Fig- dhiagaisgjows the
mul ti-functional, comon conductive 808 shield structure with feed-thru
pat hwenps oMecEsInEi-furctigaacearyaan cenductivecshigld i stugtHEBaing fousséacksey eeraaen
mul ti-functional, commpn conductive shield structure having four stacked,
comodi0 8rondeetivecedopdike aeiciure soaiginges; BPQA BAE. i 808Fs andoR003deach sefstred and
800D (each referred 811 generally as 800X), .in a Fg;rener | 1y paral Iéél

r el at $dnsigeperally asraoPrd a3 gensel rrrriiel rgfationshin a5 PTRYIsuEy SHBIWN (b Adfdcti RaCh

cage |like structure 800X conprises at | t two co n nductive 81 .

pat huBi} clcepTemEsndules <aga oke Avale; SBEX cREPASSSTAb Gt CORTGR GPpductive

pathway 814 el ectrodes 4830, 4810 E6)380%0 4§8§ 4?40, each hav% i

t er i Bt | GRS &'PCHPQE%!“IS:sQ)oﬁ?i%t‘i #8081 8580 o Q%n‘??é‘?f?%’&l CROALREN PRIWEY
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816 area (not shov'vﬁ). Tﬁrning to FIG. 4D, four stacked, common conductive cage-like structure
817 containers 800A, 800B, 800C, and 800D each contain a conductive pathway electrode 4809C,
8§18 4B07C, 4808D, and 4807D, respectively. The conductive pathway electrodes 4809C, 4809D
819 are conductively connected in paralle! by termination band 4880C through the universal, mu*i-
820 functional, common conductive shield structure in a by-pass relationship. Termination band
821 4880C is conductively connected to a power energy pathway from an energy power source
822 (not shown). Termination band 4880C is conductively connected to a return energy pathway
§23 from to an energy-utilizing load (not shown). It can be seen from Fig. 4D that the power
824 conductive pathway electrodes 4809C and 4808D are interspersed with return conductive
825 pathway electrodes 4807C and 4807D. Relating back to Fig. 4C, it can be seen that the
826 shared common conductive pathway electrodes 4810, 4804, 4808 between common
827 conductive cage like structure containers 800A, 800B, 800C, and 800D, are each sandwiched

828 in Fig. 4D between a power conductive pathway electrode and a retumn conductive pathway



818 4807C, 4809D, and 4807D, respectively. The conductive pat hway

el ectrodes 4809C, 4809D 819 are conductively connected in pddgELelipy
term nati on band 4880C t hrough the universal, multi- 820 functional, comobn
conduct i v&Y@A¥EH structure in a by-pass relationship. Ter niBGEVS/IEHY
821 4880C i s conductively connected to a power energy pathway from an
energy power source 822 (not shown). Term nation band 4890C is
conductively connected to a return energy pathway 823 fromto an
energy-utilizing load (not shown). It can3be seen fromFig. 4D that the
power 8B24 ekeninddet iThis enablesdhe ainvetsab degti-4F08dioazid 4899Doar e conduetisger sigdid
with return conductive 825 pathway el ectrodes 4807C and 4807D. Rel ati ng
back t830Fi cptrugigre fotoperate irea belancadvasnndias v8l Be dhsoribed dodeta it oslakicnt toibg. SB.
pat hway el ectrodes 4810, 4804, 4808 between common 827 conductive cage

| i ke s#FluctAgadn, domtationpeirteg GO thagitBce@GYGommed @DO0D;tivarshased ipathovagvéledtrde
828 in Fig. 4D between a power conductive pathway el ectrode and a return
conduc$i2ve 4884 Hiwagntraliy poF©NEd (RVIND WG 1ACVGD ToRUTTLVESOThMeS Eoe@®degt@ one return
el ectrode. This enables the universal, nmulti- functional, comopn conductive
shi el d83830 cendutive, pathway glaskade on eagh sitiean thatefpien septral commen isendimtive ishaed
in detail in relation to Fig. 5B. 831 Again, it is also pointed out that
t he cefdr alPativayorectone #6804 et amymeevidas: akalanes beiwegdadjaent ggududtive pathway
central ly positioned_having one power conductive pathway el ectrode and one
r et ur 83583 2lacrdrAct80ve- A8l t aise betwsga calh cendurtive prthway, elestrodes ac thetgenter

common conductive shared 834 Bathmay el ectrode 4804 not only provides a
bal anc®6bethterpreap’#OBYRIFERRISt i ve pathway 835 el ectrodes 4807C, 4809D,
but al so between call conductive pathway el ectrodes as the center 836 of
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embodi BNt anf! Gruchi IRRIGEEAtaBins of UMFCCSS 3800-BY-PASS as portions of energy is
843 undergoing conditioning within the AOC of the invention embodiment. FIG. 5B depicts or
844  represents a moment in time or snap-shot of an exploded and inside-out view or depiction of a
845  minimally configured 5-conductive pathway electrode layering within a UMFCCSS 3800 (in-By-
846  Pass) placed into a simple circuit arrangement and energized with propagating energy EEE-
847  portions of propagating Energy; elements include 000 the circuit system 00 — energy source for
848  the system and EEE for the energy-utilizing load 01 - energy-utilizing load of the system. The
849 UMFCCSS-Bypass 3800 embodiment of the invention and a depiction of a snapshot of line
850 conditioning functions for portions of energy propagation EEE that is underway within system
851 000. Dielectric material 3801 generally supports and insulates the conductive layers from
852  each other as previously described in other embodiments. The electrostatic charge switching

853 exchange 3802 or or a portion of the E-Field suppression of parasitic energies from 3818 and

854 3804 conductor cancellation of energy of UMFCCSS-B is also shown. Conductive pathway



844 represents a nonent in time or snap-shot of an expl oded and i nsi de-out
view or depiction of a 845 mninmally configured 5-conductive pat hway

el ectrode layering within a UMFCCSS 3800 (in-By- 846 Pass) placed & JEo2f

sinple circuit arrangement and energized with propagating en%PIX’SgEEE- 847

porti ons WP W/B¥agati ng Energy; el enents include 000 the cir 91854 00
- energy source for 848 the systemand EEE for the energy-utilizing |oad
01 -- energy-utilizing |load of the system The 849 UMFCCSS-Bypass 3800
enbodi ment of the invention and a depiction of a snapshot of |line 850
conditioning functions for portions of en®& gy propagation EEE that is

under &y whdtdrial syst3803 851 f@r00 Rttetmroenti ecnermtsdiffesdnt®d@B0 tonfbictivan| Ipathway  or
supports and insulates the conductive |ayers from 852 each other as

previ ess| wletrade 3Bedl Efenuarii S808 iNotdShowm) Sut Freonduativerrosunting padisarfges (needed)
switching 853 exchange 3802 or or a portion of the E-Field suppression of
par asBs1 c cemezzjbemehns fior3giBorenef er@Bay BROAgaten dlrngodiferntal doadidive ofitachipenty
of UMFCCSS-B is al so shown. Conductive pathway 1 2 DEC 2003 WO 00! 77907
PCTI USSK 1 b@bien338 1886538 1ét \EiA 38093 §0@efiert tr:a%&?ébfnmri@arﬁ@ar%@ tpfsoeast G apnd from
conductive pathway or 856 el ectrode 3804. El enent 3805 (Not Shown) but is
condu@sd vesi tm$sigtofl@S so BB at fomseuthed)! to B &) and W38 thiwatBO9f(Het Parwnlons
of energy propagated along differential conductive attachnment 858 between
3818 86D 3815 VERNEB0GE06 fepressuitadcanom@Beonductive Pathwapor alegtreds while eement 3508
from 859 3804 to 3803 to 3809 to 3811 fromsource 01 to |load 00, and to
3818 BhIr U i8BBIEX(20l @iTUWe) condEtveEbathway oBRE8 TPepeEse §f Sropsamer eoem e rmave
pat hway or el ectrode while elenment 3808 861 is the external common
condud6 vdo paftenveassivg imedhe AOBorRd oilliaing soBFagRLEMIEREgathYaNRIEmeR82! t o
after passing into the ACC and utilizing common conductlve pat hway el enents
863 d&6tr idseeribedhwhep opttions of Breray Brappo#e dp aguice (0o i abie 2nd Wl a'ﬁOrW%eré 2Ry
will also work as a |ow 864 inpedance area or 6 ergy EEE to return to
sour c8690,impedase arepessai] eRYAY EHdpte KR &%W%eﬁ C'B?Fgﬁctlve VIA 866 3811
external di fferentlal conducti ve %;@ %r 827 3813 AQCC 868 3815 conducti ve
pat hwd§5 mat er i Blemest 3899 sorgssats ¥ VISxt ernal differential 869

conductive pat hway 3818
866 P 38171 external 3‘ ﬁerentlal conductive pathway

867 3813 AOC
868 3815 conduc'tive pathway material for attachment means for external differential

869 conductive pathway 3818 and

870 external differential conductive pathway 3804

871 3816 Central common conductive shared pathway or electrode

872 3817 Central commonly shared “0" Voltage reference plane

873 3818 differential conductive pathway or electrode

874 3819 common conductive pathway or electrode

875 3820 external differential conductive pathway

876 3821A is a conductive material means for the connection of all the common conductive

877 pathways 3806,3816, 3819 and commonly shared "0” Voltage reference plane 3817
878 3821B is also a conductive material means like 3821A for the connection to the same
879 group of common conductive pathways 3806,3816, 3819 and commonly shared “0" Voltage

880 reference pilane 3817



870 external differential conductive pathway 3804 871 3816 Central conmon
conductive shared pathway or electrode 872 3817 Central conmmonly shared
40" Vol tage reference plane 873 3818 differential conducti vel JBihilA} or

el ectrodeg@@ﬁ%Q common conductive pathway or el ectrode BSe6518

ext er nal erential conductive pathway 876 3821A is a conductive materi al
nmeans for the connection of all the commbn conductive 877 pathways

3806, 3816, 3819 and commonly shared "0" Voltage reference plane 3817 878
3821B is al so a conductive material neans,like 3821A for the connection to

the sane 879 grqoup.of co n.conduct j ve pat hwa 06, 381p. 38 .
conmmorfi® shar egsgg" %??!agﬁ’c%&t?aé}cgbaélﬁ’(@e pl ané%@%? %%g?#Q%%C%BQBEC of
2U113 __PCT/ USOOlftll?@%é{}%% 86& 3824 Mutual Inductive Cancellation Portion or
H Fi el &2 caftassy 3ty 88%her gy of UMFCCSS-B shown 883 884 The
UMFCCSS; 3800- BY- PASS is described as a mnimumunit in which a capacitance
885 i S8 or ned by the pair of the inner conductive pathway el ectrodes 3818

o byttentral IR CERSARL ERRASS ¥ aelipRi G Al unfln WA Gpatiiibe
S aciw BRI E e dal i S yob i paltids] estBEs 308 adF a51 Bibarkild vy
Tl LT Bano? FORAPNESIRER TS L T e B0y 4Fg b Rp sl e B afucve shiei
Er el ey cPAgERY peBliod P Yter 76 MEROAIGIOHERG sl ficle Indh Rk Suedchbgy as being
degr e%g%“@h%@%%%& e%ms&eo%% 0B cgr#ﬂnoﬂfcgkbt?cti(:@%@ﬁma"yvéeﬁmd% i38b6 and

energ ropagati ng sur es conductive 893 pat hway

el ect rs%ge ?é&'?%ms?s S B uASU S A Wit ARG comRRATdoRBSCtRE shiehPa@itirag

Ener gy (not shown
890 with by-pass pathways sandwich of layers always includes, which is a plurality of dielectric

891 layers or material 3801 always located or adjacent to some degree against aimost all sides of
892 all of the respective principle energy (NOT SHOWN) propagating surfaces of conductive

893  pathway electrode elements, which are as follows:

894 .. EEE - portions of propagating Energy (not shown)

895 000 System

B96 00 — energy source for the system and the energy-utilizing load

897 01 — energy-utilizing load of the system

898 3801 Dielectric material

899 3802 Electrostatic charge switching exchange or or a portion of the E-Field suppression

900 of parasitic energies from 3818 and 3804 conductor cancellation of energy of UMFCCSS-B

901 shown in FIG 5A

902 3803 conductive pathway material for attachment means
903 3804 differential conductive pathway or electrode
504 3805 is conductive mounting pad surface (as needed) or area or means for portions of

905 energy propagated along differentiat conductive attachment between 3818 to 3815 to VIA

506 3809, (if needed) to differential pathway 3820 located between G0 and to 01 and than on the



895 000 System 896 00 -- energy source for the systemand the

energy-utilizing load 897 01 - energy-utilizing | oad of the syst errlﬁﬁﬁb 0
3801 Dielectric material 899 3802 Electrostatic charge switching ex @U ]

or or a Rgét&h/gggggf the E-Field suppression 900 of par asitich.B@fsgé{?élg_rom
S

3818 and ductor cancel l ation of energy of UMFCCSS-B oWwn in
FI G 5A 902 3803 conductive pathway material for attachnment neans 903 3804
differential conductive pathway or el ectrode 904 3805 is conductive
nounting pad surface (as needed) or area qr neans for portions of 905

ener ropagat ed al ong differential condu"étive.atta h t between 3818 to
3815 P8 VIoRPOStS St 1y | Hifiteblal) ConsiuHiYE soHptng PRdt 8054 cSRnsHctive

between 00 and to 01 and than on_the 1 200 [ 77907 PCT/ USOQ 16518
36 969 opptvAkflevds fr%noﬁﬂpﬂetpe?tﬁq%aio Sﬁﬁwﬁe&m&tﬁgﬁgﬂaﬂ%ﬁt 381
neededg) conductjve 908 &gt hway, flow i @ _frcem 3804 to 3803 to 3805 (if

needed¥? 390%ated beteen SPEite; 49 afdansiRyyUthigDg o ‘| ocat ed beteen source 00 and
energy-utilizing.load 00. 910 3806 is.a co n, conducti ve pat hway or

el ect PHie 911 §g@@'ﬁ§°?’f‘?€‘°€>&°8 H’Fé'P’eBBm“P@H"(rETgPﬁT 88‘?ve pat hway or area for

G111 3hg commBACEdhdte EXFEGeTIEG CORObEYE RIYEY-E Sia8 o BRHoNRL propasaled

i f . 00, T, abl e and will allow. 914
R 1 Pohal enar e b BRbCa il dne Ao i Bcsnlivgn endfigve By
to source

. bl e, | d ' ' .
ext er fa ogg"f‘ﬁ?tglrﬁgi scﬁ%‘?fgllyg?'?ggg'ﬁla?s ﬂaﬁﬁgrgg)%&td?\é%?vqoﬁéog%éﬁ éi@'&%gﬁ%wlulsallgw

d ' h ial_ for. h i ff | -al.
oS RS s Wb BRAE TSR0y R Bl LSRR
3804 %?Sd 3;303[2 Centr al

916 3809 is a conductive VIA

917 3811 is a external differential conductive pathway

918 3813 is a AOC

919 3815 is a conductive pathway material for attachment means for external differential

920 conductive pathway 3818 and external differential conductive pathway 3804 and 3816 Central

921 common conductive shared pathway or electrode

922 3817 is a Central commonly shared “0” Voltage reference plane

923 3818 is a differential conductive pathway or electrode

924 3819 is a common conductive pathway or electrode

925 3820 is a external differential conductive pathway

926 3821A is a conductive material means for the connection of all the commen conductive

927 pathways 3806,3816, 3819 and forms commonly shared “0" Voltage reference plane 3817

928 3821B is also a conductive material means like 3821A for the connection to the same
929 group of common conductive pathWays 3806,3816, 3819 and commonly shared “0" Voltage
930  reference plane 3817. 3824 is a Mutual Inductive Cancellation Portion or H-Field canceilation
931 of energy of UMFCCSS-B shown. The parallel layering starts with one central shared common

932 conductive shield pathway 3816, then working outward from both directions with respect to



921 common conductive shared pathway or el ectrode 922 3817 is a Central
comonly shared "0" Voltage reference plane 923 3818 is a di flff nmgl
conductive pathway or el ectrode 924 3819 is a comon conductiv @@t y or
el ect r odeW®OB’72820 i s a external differential conductive paptTagHR@ESIEZ821A
Is a conductive material nmeans for the connection of all the conmon
conductive 927 pathways 3806, 3816, 3819 and fornms commonly shared "0"

Vol t age reference plane 3817 928 3821 B is al so a conductive naterial neans
| i ke 3821A for the connection to the sanme 37929 group of common conducti ve

pat hwesps 380ge IBhBUCtDE 1Suriteds @PNBRHErYsied af edsid)"” dérlchidItatER BEIET RIdEEctive
pl ane 3817. 3824 is a Mutual Inductive Cancellation Portion or H Field

cancel93at i oonduglile phthenps 89184nddSB0SSHiBIeotno iaterihNSBR 24/ fe8hedidd 8liteP Sommon
starts with one central shared common 932 conductive shield pathway 3816,

t hen 805 ki ogndustivapdttiways 3810hardi B80S ifettivedi ty a5 880 1. INYVPhAHY AR Taykfing
DEC 2003 PCT/ US00/ 16518 37 933 |l arge conductive surfaces on either side of
3816, 946 el sedueince imgsed ialmBatitiuring spe tivenion, Haiaanticking aabbamest BBdither
and/ or 3804, dielectric material 3801, and respective outer conmon 935
condu@B? veUpHiGVES-S 863G BY-RASIS 880 MFACT S HREHDBYHRM blesuidhav330id reditingRieh@encahat
| ayering 936 sequence is used in manufacturing the invention, the m ninmum
resul 988 g enbodreferng foFIGHB Which repieseEARSEhAGED cBYrdASTahge that serves as a
UMFCCSS- FEED- THRU shoul d have this resulting sequence. 938 Refering to

FI G5B %hi ctiescoplieseptesentation bl thgeelearastatic dunctianshthaectihia tanstienfaedasata to §39
descriptive representation of the electrostatic functions that occur in an
ener gi9%@d parasitics wvithinap shieldedaortasiner doiswalshiis repredentdtice cbf tosn tsirhuianedls, Dut
also is representative of the sinultaneous, but 941 opposite charge affect
t hat %41 ocerRosite gharagnaffadt dhat & iogeurring aldng tberfeking’iof dherebmductive triatdrial shat 942
| ocated with in each respective "container" on opposite sides of the

cent r §f2 coRABRC igh im0 2ach espegtiveoirentainare op apasile 984 of ther gented edonoidny end
arrears_|ocated on both the respective 944 sides of 3816 and on one of two
| ar ge dndtiared eoagucdive @F’t"&‘(iﬁn%fﬁ BeLarge eRMEsctye Brenny Ige®e orp batht thatrespastive

the respective H arge areas of conductive material |ocated on each | arge
si de sides of 3810 and on one of two large conductive areas of common electrodes 3819 and 3806

945 that face the respective large areas of conductive material iocated on each large side of
946 electrode 3816. Energy propagated upon 3818 and 3804 is condition simultaneously in this
947 local in any invention embodiment regardiess of the number of conductive containers that are
948  stacked, regardless if multiple conductive pathways are contained such as additional paired
949 plates 3818A and 3804A (NOT Shown) that are arranges in a manner which consists of a
950 plurality of additionat differential and paired pathway electrodes interieaved and embedded
951  within a dielectric casing with paired group of differentially operating conductive pathways as a
952 closely spaced pair of conductive elements which significantly increase the total area of paired
953 groups of differentially operating conductive pathways a correspondingly increase in the
954  current handling capacity of the full embodiment will occur. While this disclosure serves well in
955 a UMFCCSS-FEED-THRU USAGE WHERE 3804, 3818 and companion electrodes 3804A,
956 3818B (not shown) would benefit, in all cases any UMFCCSS-FEED-THRU embodiment will
957 always have electrical current limitations due to the energy flowing through the AOGC rather

958  than moving in a by-pass fashion in which all conductively layered electrodes or pathways are



946 el ectrode 3816. Energy propagated upon 3818 and 3804 is condition
simultaneously in this 947 local in any invention enbodi mentl Zr[ﬁgamjjl ess of
t he nunber of conductive containers that are 948 stacked, regardless if
mul ti pl e womderetgzve pat hways are contai ned such as additi onapCTHS00AB518049
pl ates 3818A and 3804A (NOT Shown) that are arranges in a manner which
consists of a 950 plurality of additional differential and paired pathway
el ectrodes interl eaved and enbedded 951 within a dielectric casing with
paired group of differentially operating zpnductive pathways as a 952

cl osebsp sprarfl Maizéd oby Cotrtom | ofe prdpagRIRES enbigyhictha@ai fonC dpbbsitel Re8ase thBe
total area of paired 953 groups of differentially operating conductive

pat hweges ariGediraempandpogionet nomerRee contiutivg pAhdayculctPsde BadddT wltage peeidnte
of the full enbodinment will occur. Wiile this disclosure serves well in

955 agdIVF@ivie. FRIEDNCHINRY MGAIEE mMdEnREha&vn a&8adkdoaldiecloganinad mihaeit 40ae8aled
3804A, 956 3818B (not shown) would benefit, in all cases any

UMFCO$3- FHgkeih HRW elsabriediyparhlielifadhiorOb@asd witty s2spasteo ahee coridubtile enege pathways
limtations due to the energy flow ng through the ACC rather 958 than

movi nge3i N wilibad pyeserhaphop@gaied frdm ah apetatiog Bduree ipvap agateayter tad D@ Ciropatatingr
pat hways are 12 DEC 2003 WO 00/ 77907 PCT/ USOQ 16518 38 959 being utilized
by po$ddi orfertiudr fortbp ametgyelttineg gyulcecaridetiiennpwtigres of energyl ase girogdgatedtidom the
critical centrally positioned comon conductive pathway el ectrode and "0"
vol t agfs r energynctdizing Gdap katie. ABCeand thaal doytidng eiuraihy &y wans tivdh AOCGMe Rource
attached as disclosed in a manner as revealed 962 herein. An electrically
par al 96 fratthways anpartiongiard takes pfdhrough thedow inpedanice @athweyggntpatceday the 983
utilized by energy propagated from an operating source propagated to the
ACC, Miopagaditiiye sebafl pathwaysithatoare remerarwihinithel AQC ragd do wnecanathgr thaslpads to
portions of energy are propagated fromthe 965 energy-utilizing |load to

t he AZE8 arible tdgn@ltyr pestinned crommem gongucies externah ai@yso Asodessibed g properly
pat hways or portions are taken off through the | ow i npedance pat hway N
enhan tAtached tmentipn vether SisgiRte o 8oa-8Ectkete WAty achieving asendighaeys ability
within the ACC and to one another that leads to 968 the externally .
posi t PBhede RstierA TEYHRIE ANCVESEEE PRIV PRENRRIDS funddioge SEFh Bsdderonplige fiftgring,
969 attached invention whether discrefe or non-discrete will aid in.

achi e¥{Ing vR'ta9shiplanaing veing pApiie! ?mquﬂf’é} RR5HGRYE BFIATRRE MHIANATs AwaysJeiaktg to the
energy_condi tioning functions such as decoupling, filtering,. .971 volt )
bal anging STeToH SpEel (PBITeL BOERHIE SRR (ARG HPF rRTogRY SoHingnioat cand s
relat by}e tc%ng:lngive energy pathways returning back to the source to compilete the circuit. This also

674 includes the opposing but electrically canceling and complimentary positioning of portions of
975 propagated energy acting upon the conductive pathways in a balanced manner on opposite
976 sides of a “0” Voltage reference created simuitaneously using the pivotal centrally positioned
977 common and shared conduciive electrode pathway. This generally always-parallel energy
978 distribution scheme allows the material make up of all of the manufactured invention elements
979 to operate together more effectively and efficiently with the ioad and the source pathways
980 located within é circuit. By operating in a balanced manner material stress in significantly
981 reduced as compared to the prior art. Thus phenomena such as elastic material “memory or
982 hysteresis effect in minimized. Piezoelectric effect is also substantially minimized, thus energy
983 is not detoured our inefficiently utilized internally within the AOC and is automatically available

984 for use by the load in a largefy dramatic increase in the ability of standard and common



972 energy source, paired conductive energy pathways, the energy utilizing
| oad and the 973 conductive energy pathways returning back to ﬁ?ﬁxsmﬁ{ce
to conplete the circuit. This also 974 includes the opposing b
el ectri caWDWo@#ezel i ng and conpl i mentary positioning of por P&Sﬂés“%ﬁs'g?S
propagat ed energy acting upon the conductive pathways in a bal anced manner
on opposite 976 sides of a "0" Voltage reference created sinmultaneously
using the pivotal centrally positioned 977 common and shared conductive

el ectrode pathway. This generally always3parallel energy 978 distribution
schenggsal ldpmstichaatedtiens abdorakdandionofvithinl thé Ae andrtbé aortuitre dn ianbreadérofess

el ements 979 to operate together nore effectively and efficiently with the
1l oad ggad trétrictioeiuse , pPatshedysng @86 Woikaslpding parfonmancs leyelstaboBy thepof atipmart.i n
a bal anced manner material stress in significantly 981 reduced as conpared
t 0 t hgg7pr iTestirgr has Tdundirmpér: Nitateinverdios hembodinants| madat ior tantalume matgriabrcang g
hysteresis effect in mnimzed. Piezoelectric effect is also substantially
m ni n9s8ed elithimatedeasewgl) as I8S iridgctive telaeerss needasuior itheif $inpicgthiThip istbengfitay due
internally within the ACC and is automatically available 984 for use by
the Iggad iprimarilyao gedopnidmadiontof tactoncthehbavel orcuiied sisticaliyyanst dwingrangraization into
common WO 00177907 12 DEC 2003 PCf/USOQO 16518 39 985 dielectric materials
t o peddlor wirfuitne ffioona shtichitatet the matifagtdringhel diserelgi variations of e dengation car He
986 restrictive use , thus reducing costs while allow ng performance |evels
abovedtlhatdoné withistandard indugemadadtyripghasthedsiegiesragd EaHPMeN Bpg Ney- standard
enbodi nents made in tantalummaterial can be 988 elimnated as well as the
i nduc?92ve apii moaman perdiictiver materinlej andsdipigelfic matafials jcanhs stilizedite rgpiace gpeye
primarily to a conbination of factors that have occurred statically and

dur i n#p3enexgliczartedalsiused in oo agite gnhance efferFlyRNess el Snstgged staiR ninimization
manuf acturing of discrete variations of the jnvention can he 9915€Pne W th
Standid (o B0 Y5seHE PEE PRZPHECB Bl HBE SEISRHYF 2R FRRRHAING, SIlsiis) Sissses
standard 992 and common conductive nmaterials and dielecfric teni?ls can
be ut $%5i zetthinghe @8F atbthRdpventigpitansiales B FAL P I RSEP I IPPRT G eNY T Te7osU°
enhance effectiveness %én an energi.zed state

CL I inimzation. 994 qof both .
yst oPs | SPRKIIETRD 25CPE0 (A REBRIED AITNF (VEIBEY M Heh QU ) O Pabsie
T ) S SEO o AR RebBERChed DB P SAAIBLEIER G S
decou%gi ngr‘etfl)uoc\{%gr{s qus ttﬁen%alagclzjeidc .%Sﬁne%h'dnﬁéﬁ ip%aafatebh&e(?@% ‘\é'ﬁ’owed to utilize the

999 UMFCCSS. .the reduction standard x7r materials can static on, a better and more effect
1000  solution for both Bypass, thru-feed-thru and the energy conditioning that takes place between
1001 the 3818 and 3804 electrode pathways. central shared common conductive shield pathway
.,002 electrode 3816 is the balancing point for energy originating (with respect to itself) on the
1003  generally parallel and opposite sides of 3816, within the structure and will have located in close
1004 proximity with respect of the entire 3800 physical 3-demensional center, a center point of
1005 energy conditioning, suppression and shielding. before energization, free electrons are
1006 distributed randomly on the outer “skin” of all the conductive pathways all the plates are GnD
1007 are in parallél respectively to each other but are iower cap value series to board

1008 Now turning to FIG. 5C and FIG. 5D,Moving freely between FIGS, 5A, 5B, 5C and 5D, a
1009 disclosure of portions of the AOC circuitry functions of any UMFCCSS in a possible bypass

1010  arrangement are shown. FIG. 5C is the graphed response of two 3800 (in-bypass) configured



997 conponent by the active conponentry is also achieved directly
attributed to these stress 998 reductions and the bal anced nﬁqfﬁg @E1Mh|Ch
pr opagat ed energy is allowed to utilize the 999 UWCCSS. .th u
standard‘? gg'ials can static on, a better and nore effe{:l. Q0Pss1
solution for both Bypass, thru-feed- thru and the energy condi Ui oning %at
takes pl ace between 1001 the 3818 and 3804 el ectrode pat hways. central
shared common conductive shield pathway .002 electrode 3816 is the

bal anci ng point for energy originating (mnbh respect to itself) on the
1003 enerall arallel. and 0 si deé 816, within the s ure
and WP HERPRETNEBPE LS E?fzf?@&e?o@iatwﬁose. 106 yRietHyAntge elergrns HIS Shdows
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t he con uctlve pat respect tot
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significantly"wth any of the sol mat eri al used t'o physica e the
1021 1§aNn8kd teBect UBnducing 1&RAHH0HS stabtuftisith&'ard iLgBd td E&mécv:’,adb-ﬁ\%ﬁ%agﬁs

the placenment arraignment 1022 of any of the commpn conductive pat hway

el ectiypdesniwitidvess cireoit. di ffer significantly between
1025 3800-A and 3800B do differ slightly in the static capacitive value but both differ very
1026 significantly by dieiectric material used in each units manufacturing process. 3800-A is made
1027  with a MOV dielectric with a Mean Average value of Line to Ground capacitance of approx.
1028 912 pF while 3800-B is made with the X7R dielectric with an average lot value of Line. to
1029 Ground capacitance of approx. 1,000 pF.
1030 3800-A and 3800-B are attached into Test setup circuit similar in function to system
1031 3829 shown in FIG. 5A. FIG. 5C shows the graphed test results as lines 3800-A1, 3800-B1.
1032  While capacitor values of 3800-A and 3800-B are similar, the dielectric material is not and yet
1033 the test resulis shown that the more expensive and not as commonly used MOV material takes
1034  on a stunning filter effectiveness of the more common X7R material. These test results 3800-

1035 A1 and 3800-B1 show that a user of the invention configured like 3800-A will be able to utilize

1036 all of the beneficially desired MOV dielectric characteristics of quick clamping of voitage



1023 the respective conductive termnations structures that are used to
connect 3800-A and 3800B 1024 into the test circuit. 1025 380& pﬁsgﬁ 3800B
do differ slightly in the static capacitive value but both dif %/
1026 si gnwhicoamed7y by dielectric material used in each unit POMMSNAGSIEr i ng
process. 3800-A is made 1027 with a MOV dielectric with a Mean Average
val ue of Line to Gound capacitance of approx. 1028 912 pF while 3800-B is
made with the X7R dielectric with an average | ot value of Line to 1029
G ound capacitance of approx. 1,000 pF. 1@B0 3800-A and 3800-B are attached

into jpst ﬁﬁs‘t&?l@hﬁ@léngeséd’ﬁp“éﬁsudnerpuﬁiﬁﬁésorthétoth&)t%ﬁ‘tﬁ:mar HRBkE5E Rn&W @Mn e
FIG 5A FIG 5C shows the graphed test results as |ines 3800-A, 3800-BLl1.

1032 MAk | eag aApASI 1sOlUndspedRd i9fthe &pRakne Reesdil bReadthe of thal fr&ﬁuen'&:yl%semon loss
dielectric material is not and yet 1033 the test results shown that the

nor e gXPengkyshsatiatiatshawn GRAOTBbMINed Wil 3BOMANRIR MOl rhalersl. ALR34 tNfréyuency
stunning filter effectiveness of the nore common X7R material. These test

resul {g3g 38&Hectrd3he AleranteBHIGs Bin sihowt plvely capasitve Rfactidietd ﬂﬂbﬁﬁgat@d"lenergy is
configured |ike 3800-A will be able to utilize 1036 all t

benef joai al nowehess deibtdDid Bhe gr s iieCo ClEITANMHEY It Q@dlmﬁb@ﬁoteultlﬁ?ek 1GRommhD@adthe
vol tage 12 DEC 2003 WO 00/ 77907 PGI! USOO 16518 41 1037 transients and

Sur gejgdd PRines of Bk Gt ayjulpmidng isklatrehdilangsa 880 KUWTATR dindl 3BMETMOVSerbhanye ther
in the 1038 art. Wat is unexpected is the apparent unending breadth of the
frequeRacy almserddpasbitiv® sspoAsiBoutrie sipokevn it of the 3dud\equipmenD ISuejenestingl df IX7R
3800-A using MOV material. Across the frequency 1040 spectrumthe trend

| i ne mhowsinane abnagte paghidny agapatr atiked viskecMO¥nand XpPR opafadratiore nespgytivety of
1041 shown as depicted in the graph line to 1,200 MHz. It should be noted

t hat 10420038MHA aad 3806-B b2 dn unexpedted biilityed X78llestrnto aise deacTwitnduith-likes
3801A- TX7R and 3801- TMOV enhance the 1043 al nost capacitive response out
to t hE4&noMOM iansient’ redponseshatgterigtiasnfor Semgent @edé rigansienisr Rhat 1¢pedr iim anhe
converse fashion, against a |liked value MOV and X7R confi gurati on,

r espeks? ve¢r}er@ted gt 380e.- Ahusidal sonbagimeniasandn ven?élsap%cqfe@eamwentpy gimiixyR
dielectric to also react with quick-like 1046 MOV transient response
char ab¥er i snistrectéd pr gwemHissturestiey stapdard enganstangiusgd with standard, mulliple, eassdgineed
circuit state. Thus, all enbodinents and variations of the invention
sim|HHy crmgmsﬂ@ams rangt ayingr a Figieqtig diffeeance\Assiha ity Sanheans varation stegwent h

standard, nulti aired line
1050 identically con igured invention embodiments will yield an insertion Ioss perfarmance

1051 measurement in & manner that is unexpected and unobvious considering the respectively
1052 know dielectric material response of prior art. This comparison of like invention units (other
1053 than of dielectric material) clearly and unequivocally reveals the primarily reason or factor
1054 causing this result and circuit performance is new common conductive shield structure and
1055 external conductive attachment elements working in combination in a Gauss-Faraday cage-like
1056 fashion using electrostatic suppression, physical shielding and for influencing the conditioning
1057 of energy propagated within the circuit system said invention is incorporated into. Thus,
1058 discrete and/or non-discreet embodiments using a common conductive shield structure and
1059 external conductive attachment elements as disclosed or contemplated and using dielectrics
1060 that have been categorized primarily for a certain electrical conditioning function or resuits will
1061 find that usage with the invention elements so arranged herein or inventions constructed with

1062 element equivalents will achieve unexpected and beneficial characteristics added to the



1049 circuit situations and having a dielectric difference as the only
significant variation between 1050 identically configured invgzﬁkﬁgma
enbodi ments will yield an insertion | oss perfornmance 1051 neasur Q in a
manner that is_unexpected and unobvi ous considering the respectivel
know di el Sﬁ?P?’Znﬂﬁt erial response of prior art. This conpari ;mx%ooﬁdﬁ
I nvention units (other 1053 than of dielectric nmaterial) clearly and
unequi vocally reveals the primarily reason or factor 1054 causing this
result and circuit performance is new commpn conductive shield structure _
and 1055 external conductive attachment éPenents working in conbination in
a Gaukd$3FapeNipyslyatiaited sage ogewesdgRi ofn thesi digleetrie cnpigsiahised s Upisr &siidgh, any
physi cal shielding and for influencing the conditioning 1057 of energy
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and 3 I'nventron enbodl nent are neasure
1076  conductive pathway electrodes 3815 (A) and 3803 (B) and externally located (with respect of

1077 the AOC). This common conductive pathway extends upward and into the AOC by means of
1078 the conductive connection such as 3821A and 3821B that facilitates the low impedance
1079 characteristics of the internal conductive pathway electrodes that are created by mutual
1080 cancellation of opposing magnetic flux found occurring within an energized, manufactured
1081 invention when properiy placed into circuitry. These sequential stages of attachment were
1082 tested and the results are labeled 3800-1,2,3.4 respectively and are normalized for Insertion
1083 loss. Package size utilized is a 1206 Sized layering with a static capacitance rating of 220pF,
1084 Line to Ground constructed in NPO dielectric material. Plot 3800-1 is of attachment to
1085 conductive electrode pathway elements 3815 and 3803, ONLY. This test run shows little effect
1086 to the energy propagated within the AOC of the invention, however, it is disclosed as shown in
1087 FIG. 5A and FIG. 5B that additionally placed common conductive pathways those marked (#

1088 IM) are common conductive electrode pathways commonly attached with the inherent central,



1075 relation to four sequential stages of attachnent to a Zorrrmn
conductive pathway separate of 1076 conductive pat hway el EDEDJHR 3815 (A
and 3803 % and externally located (with respect of 1077 the AOCC). This

comon coXtR@¥7T87 pat hway extends upward and into the AOCC byPGHHAY/618 1078
t he conductive connection such as 3821A and 3821B that facilitates the | ow
| npedance 1079 characteristics of the internal conductive pat hway

el ectrodes that are created by mutual 1080 cancell ation of opposing
magnetic flux found occurring within an efergized, manufactured 1081

i nvent®®3n WRRIRC pragrr( wolires EfereireoPiene wili tajeasehthse skietginan effattivetesye of dhe
attachment were 1082 tested and the results are |abeled 3800-1, 2,3,4

r espel®P veinyertinh igrBamovas. iThese a8addijeratly ipiased TomBanenndupivekeaifavayisdecated
utilized is a 1206 Sized |layering with a static capacitance rating of
220pF091 108utsideie esreatighgierRnaISt Paitadeynivetixpehigiddike sontainermand which will again
3800-1 is of attachnment to_ 1085 conductive el ectrode pathway el ements 3815
and 3983, @Rty somgideoieedn effgriing tRnargy Rrpeagatipr falativedg §xtepnalll attaghrdgypmmon
propa the invention, however, it is disclosed as
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1097 frequency of IS seen. S C I guration the I'nvention'is
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pat hway el ectrodes within the conponent 1099 are In hysica
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series to the external conductive conmon pat hway I's part "of the nmaln
Cl rcuids r eddsphie fof 4 terminals connected. The shared common conductive centrally located pathway

1104  also becomes un-important and the same as any of the other common plates located within
1105 the AOC with respect of the energy conditioning that ié taking place. With the series

106  relationship in place for the circuit, common plates are indeed common so much so that a “0"
1107 Voltage Image reference function is not achieved, full cancellation of mutual inductance and
1108 full electrostatic switching, essential for full parasitic suppression, is not achieved. Once the
1109  configuration hits resonance, inductive properties of the invention overwhelm capacitance and
1116 prior art performance appears. Thus, the critical nature of the full attachment of all exiting
1111 common conductive electrode pathways located or accessible to an external conductive
1112 pathway attachment is revealed as very critical in achieving a simultaneous ability to perform
1113 muiltiple and distinct energy conditioning functions such as power and signal decoupiing,

1114 filtering, voltage balancing using electrical positioning retative to opposite sides of a “0" Voltage



1101 ground. This configuration 3800-2 also shows that the differenti al

pat hways are in series 1102 conductively with the energy- utigizzqmgmbaoad
and the energy return pathways of the circuit, 1103 despite

t er m nal swoqareedzed. The shared common conductive central ly Ppegaisadipashway
1104 al so becones un-inportant and the sanme as any of the other conmon
plates | ocated within 1105 the AOCC with respect of the energy conditioning
that is taking place. Wth the series 106 relationship in place for the
circuit, common plates are indeed conmon s much so that a "0" 1107 Voltage

| mRgey et erdaeAct Lrskeddn Spgiite agidlé\bedhe f dlinigleC 2B ffalipt bQQtl&fledmédﬁhon and
I nductance and 1108 full electrostatic switching, essential for

parasjjisC SKBHSfdRfive bitctife piUAved. Once the 1109 configurat | on hits
resonance, inductive properties of the invention overwhel mcapacitance and

1110 pryor art Aeeél WABS DoBPBERI/A and E21B! Srthelihldrtish datawaghdd td e Edthrhon
attachnment of all exiting 1111 common conductive el ectrode pat hways

| ocat gqg or caiRev Bkierriad afdh aN lcdhitabn &R dswiiduetveiyl hitdcrat Breiodd LREAMRN LIS
reveal ed as very critical in achieving a sinmultaneous ability to perform

1113 ydti plopagattd dhsigyne opeass we&@m? tplafdlien gith 4B§HdcO fSthe dirctSamPWR o 8s
signal decoupling, 1114 filtering, tage bal anci ng using electrical

posi tiioni n@el ak adith\tRe othed RPOFIdnecdHddesvetdtrietirds pYsitibmact daly REGag0BtheVBUt also
00/ 77907 PCT/ USOQO 16518 44 1115 reference created on opposite sides of the

si ngla2cenvitial any pe tdiredie delbarmpth, aplaskk] Greday @d Ioaninsidaviee epRRkERdR this
pat hway. 1117 As seen when both 3821A and 3821 B of the invention are

at t achezl t corifigaratiommaznrevédia tido attachmngst @ethedn3d00sd essults in earEs0rRdatheg inventinn
conductively attached el ectrode elenents allow 1119 propagated energy to
oper at1e3 el esbnartdiehyerpymadiirg from 30 1ridsP eot appoximatady 66 dMHatd387hhE 0 Jdisagould
1120 well as with the other conmon conductive structures position not only
t 0 ealdi4 ot hemaliiytbeadchieved i? thenptitr amycommioneoisriputhe additiornobetone pdbrass ipassive
ground or |ow i npedance pathway. In this 1122 configuration, as reveal ed

t hi s 142§ acterementsef Hiffére38 0duss tocaahieve the saresarr eqlivaientieffectnt3800-3 repeBents the
resonant frequency noving from 301 MhZ out approximately 86 MHz to 387 MhZ.
Thi s Maél dpericrmaneroimpapveyndné ackivesl with pn adHiiopali axteraalticopdugitya sirap Wigpredever
addition of nore prior art passive 1125 coments of different values to
achi eM@7 t h@ewﬁcgﬁsaﬁqﬁpmaﬂ%m 143 PB21B apgedds ap spreaameandupiive patirgay in parallel

perfornmance inprovenent achieved with an additional external conductive
st r ap 198 apl9che drtamal pathways disciosed and thereby again enhances and lowers the impedance of

1129 the third conductive and common pathway within the AOC to a propagated energy-return path
1130  that can be utilized portions of energy originating from the same source. It should be noted that
1131 although internally the conductive pathways are balanced, that once the invention is placed
1132  upon the common conductive area created by the puddie solder materiai placed during the ;test
1133 creates a slight, but unimportant un-balance among the common conductive plates that is
1134 noted as non-critical. The addition of the outer conductive strap from 3821A TO 3821B adds
1135 back the conductive pathway balance and shifts the self-resonate point out almost another 38
1136 MhZ to from 387 MhZ to 425 MhZ . This configuration is mimicked by additional outer, closely
1137  positioned plates SBOS-IM and 6810-IM which are placed to enhance a and further shift
1138  outward the unit self resonate point. It should be noted that if the container structures that
1139 make up an invention are in balanced according to the stacking sequence shown, any added

1140  or extra common conductive shield structure that is added by mistake or with forethought will



1127 the UMFCCSS-B from 3821A TO 3821 B and adds an common conducti ve
pathway in parallel 1128 to the internal pathways disclosed and t { re
Eéé t hat

again en nd | owers the inpedance of 1129 the third
PR e

comon p fthin the ACC to a propagat ed energy-return

can be utilized portions of energy originating fromthe sane source.

shoul d be noted that 1131 although internally the conductive pat hvvays are
bal anced, that once the invention is placed 1132 upon the common
conductlve area created by the puddle sol #er materi al placed during the
t est 11#133nQtr efbcantly B?mﬁﬂ‘t °"b‘t!ﬁ9"€ﬁﬁ rﬁB‘SFQVar?P"@fHO‘B&Q SRE@tighH A taﬁ%‘a[%bfﬁ\‘ﬁﬁ' a
conductive plates that is 1134 noted as non-critical. The addition of the
out er 11é3ndRRientipbeast sgpngs trthe goanufactyring plocegs wherein gulgmated IRkerspeRsees geuld
pat hway bal ance and shifts the self-resonate point oyt alnpst another 38
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additional outer, cl osel y 1137 positigned pl at s 6808- I M and 6810-1 M whi ch
are plAeceress dpRaiRe! 2 ArgcpTial MAF nh APEmAnt S8, et dbe BRENGR 4 (B ipvention
resonate point. It should be not Ed%é I f t nt ai ner gtructures tha;
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sequence shown ed 1140 or extra common conductive shleld structure
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ectrostatic mnimzation of energy parasitics by alnost total
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pat hways; ectromagnetic 1150 shielding function or nutual magnetic fl ux

cance]lsat i QBvedher? RRRIIRY efiebd 85 Gppbadd E&PRLGEE iovdrdl BRIh6RYS majsty &F the
"0" voltage reference created by the central, comon and shared pat hway
1154 portions of energy using the AOC in \fvhtch each energy portion operating on one side of the
1155 central common and shared conductive energy pathway in a electrical and/or magnetic
1156 operation will have a parallel non-reinforcing counterpart that operates in a generally opposing
1157 cancellation-type manner that does not reinforce detrimental forces in a manner like that of the
(158 prior art which operates in a generally series-type manner which may use mutual magnetic flux
1159 cancellation of opposing differential conductive pathway but fails to use the simultaneous
1160  sandwiching electrostatic shielding function as has been described in this disclosure.
1161 Second, in all embodiments whether shown or not, the number of pathways, both
1162 common conductive pathway electrodes and differential conductive pathway electrodes, can
1163 be multiplied in a predetermined manner to create a number of conductive pathway element

1164 combinations a generally physical parallel relationship that also be considered electrically

1165 parallel in relationship with respect to these elements in an energized existence with respect to



1152 el ectrode that is part of two distinct common conductive shield
structures, the parallel 1153 novenent shielding effect as oppdsBg Iy a
series novenent effect by a majority of the 1154 portions of energy using
t he ACC i WOM8/.GR0kach energy portion operating on one side oPCTRE0016HS
central common and shared conductive energy pathway in a electrical and/or
magnetic 1156 operation will have a parallel non-reinforcing counterpart
that operates in a generally opposing 1157 cancell ation-type manner that
does not reinforce detrinmental forces in agmnner |ike that of the 4158
prioriigst whicieduip petede swilin eaist eatlitainhly Ser pasllélywrdchharedy adkitc brasty indkased
mut ual magnetic flux 1159 cancell ation of opposing differential conductive
pat hway7 butagamithacd waiuee t he sinul taneous 1160 sandw ching el ectrostatic
shi el ding function as has been described in this disclosure. 1161 Second,

i n alilegnbodi neTHisd, whditibaal cohowem @ndodtive pattevays sheourafingpthe loavenpinatibotoha cédie?
common conducti ve pathway el ectrodes and differential conductive pat hway

el ect riedlescorcactivd padhmvoey and ta pluradly ioh canguoctde tetactrotdesd aremengioyed tor patvidleaan
nunber of conductive pathway el ement 1164 conbi nations a generally
physidad pacedaset! inkgrani grsii pardheptimiresb Fhmday wadetike finetiert and caurgey diskibaBon
parallel in relationship with respect to these elenents in an energi zed

exi stHite wieatinayspbeodiments. 1 DEC 2003 WD 00177907 PCTI USOO' 16518 46 1166
acircuit source will exist additionally in parallel which thereby add to
cr eat 872 ncr eas efdourthé Rltbepait & teinigwiny af erescentrabgormimion ¢onduptve isbiedd paitadwith two
conductive pat hways surroundi ng the conbination of a center 1169

conduldf3 veaggitionaly rasdioned| spmmen gorsuctiyh aalbwaye og|sbigldsodies oanralngrgirsdatd
provide an 1170 increased inherent ground and optim zed Faraday cage-Ilike
functildh apepuldirlee Pariianemhionoprrosty sidascel e 8?'?*%@8615“%&9@”@1??%%@%”
al t hough a m ni mrum of one central conmmon conductive shield red with

1173 blgéh t Plsmants, spefs @i Yrieatne dnaterial it diEereptial 2anmiekys %J?C‘E‘Pﬂeél Loid H?e"’ca‘e"
generally desired and 1174 shoul d _be p Rgltloned on o e sides of the
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materjal and |ffer ntlal conductive e] ec a
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ggzt gﬁgp ag ﬁ'ﬂfaﬁmkg —fgﬁ%tfongpgne?gy Eon%lt%”gﬁ) %\ti[l@u%\ Shot Q%Wna&%ld 334:!‘5" befabricated
1179 in sificon and directly incorporated into integrated circuits for  use in such applications as
1180 communication microprocessor integrated circuitry or chips. Integrated circuits are already
1181 being made having capacitors etched within the silicone foundation which allows the
1182  architecture of the present invention to readily be incorporated with technology available today.
1183 The multi-functional energy conditioner can also be embedded and filter communication
1184 or data lines directly from their circuit board terminal connections, thus reducing circuit board
1185 real estate requirements and further reducing overall circuit size while having simpler
1186 production requirements. Finally, from a review of the numerous embodiments it should be
1187 apparent that the shape, thickness or size may be varied depending on the electrical
1188 characteristics desired or upon the application in which the filter is to be used due to the
1189 physical architecture derived from the arrangement of common conductive electrode pathways
1190  and their attachment structures that form at least one single conductively homogenous faraday

1191 cage-like structure and other conductive electrode pathways.



1178 In fact the multi-functional energy conditioner, although not shown,
could easily be fabr}cated 1179 inhsilifon and directly incorporqg% CQ 40
i nt egrated, cj its for- use in such applications as 1180 cg j n
nicroproc§§%@#$$%ﬁegrated circuitry or chips. Integrated ciﬁ%gﬁhghg 19

al ready 1181 being nmade having capacitors etched within the silicone
foundati on which allows the 1182 architecture of the present invention to
readily be incorporated with technol ogy avail able today. 1183 The nulti
functi onal energy conditioner can al so be4enbedded and filter conmunication
1184 bv¥92dat a | iAlteeudh r dbe | yrin¢ipais.t hereferedr @mbodisarntsl ané miefesed cenadiation efnbe
thus reducing circuit board 1185 real estate requirements and further
reduci¥d opeeseht inegntionihave ibzen wasdribed av deigil derain. dhis ig pgbtpbe hpasirndsd as being
requirenments. Finally, froma review of the nunmerous enbodinents it should
be 118% afppiedta thehparticilar Yustiabive formskdiedesedr Kiwik thigyberome @paaredt e fifisag
on the electrical 1188 characteristics desired or upon the application in
whi chl¥he skillackin the attdh#evarieusamedications pkthe ﬂ@grrgﬁ?gge@meaﬁ%hﬁmem e made
derived fromthe arrangenent of common conductive el ectrode pat hways 1190
and t hdpr witeeis Waparting fremdbasridt or regperofthy igventien o6 dgfiredshifranpPsRdRIL A0S v
honogenous faraday 1191 cage-like structure and ot her conductive el ectrode
pat hways. 12 DEC 2003 WO 00177907 PCrlUSOQO 16518 47 1192 Al though the
principals, preferred enbodi nrents and preferred operation of the 1193
present invention have been described in detail herein, this is not to be
construed as being 1194 limted to the particular illustrative forns

di sclosed- It will thus beconme apparent to those 1195 skilled in the art
that various nodifications of the preferred enbodi nents herein can be nade
1196 wi thout departing fromthe spirit or scope of the invention as defined
by the appended clainms 12 DEC 2063 48 Clains 1 A nmulti-|layered pat hway
arrangenent at |east characterized by: two outer shielding, energy

pat hways-, at |east one conductive, shielding structure having a first, a
second and a third shielding, energy pathway of generally equal size and
shape that are



conductively coupled to one another-, a pair of shielded, energy pathways
of generally equal size and shape that includes a first and a second
shi el ded, energy pathway, and wherein the first and the second shi el ded,
energy pathway are conductively isolated fromone another, wheneiparaf(s
shi el ding, energy pathways of the nulti-I|ayered pathway arrangenent are
conductively coupled to one another, and®herein all of the shielding,
energy pathways are conductively isol atggnkromthe pair of shiel ded,

ener gy pat hways; wherein the pair of shi ed, energy pathways is arranged

and orientated AimRulf-1 rpdthahy Sl dt heastetrngctshbed dyng, energy
pat hway and shields the pair of shiel'ded, energy pathways from one

anot her; wher eitivd dgtel ishiiiding] eheleg patimeagy, pathway is sandw ched by the
first and the second shiel ding, energy pathway, and the second shiel ded,
ener gy pat hway atilsastiodaicoinddctye, tdheeldmgostduciae hheingha fidsts bi sgatindganaer gy
pat hway; arid wherein the two outer shielding, energy pathways sandw ch at

| east al | thisd hehielhngl enatgy oathwgy pt aergeliyf cguel gizet endagbapd fhat havey
arrangenment. 2. The multi-]ayered pat hway arrangenent of claim11, further
conpri si ngondychyelycospledinOnharei$ t he naterial is a material having at

| east certain progerti

s that is selected froma,group,consisti of.,
mater il havi ngh BRI agte pet ooy PSR eel 08T e R SRRIT SHEPFindy
di el ectri tdes | ayj t ' r.ties.
0 L bodBGBES RIS SedTLELk B oGRS sl St o A
wher ei n t e l@bahd %Wi@&éd,Oénérggg%mv_@éydhFlgcor%lﬁftﬂrlélyp@bmﬁ@d'$r09|f'| dnld€anather;
mul ti-layered pathway arrang nt 1s an odd inteder. 4. The nulti-layered
pat hway ar r angegeseinf alb | shigdihg, Waesgyn patliwayel ofs theel dali-lagees@ ypataiagay s
are a pair of conplenmentary, by-pass energy
arrangement are conductively coupled to one another, and wherein all of the
shielding, energy pathways are conductively isolated from the pair of shielded,
energy pathways;
wherein the pair of shielded, energy pathways is arranged and orientated
in a manner that sandwiches the second shielding, energy pathway and shields
the pair of shielded, energy pathways from one another;
wherein the first shielded, energy pathway is sandwiched by the first and
the second shielding, energy pathway, and the second shielded, energy pathway
is sandwiched by the second and the third shielding, energy pathway; and
wherein the two outer shielding, energy pathways sandwich at least all

other shielding, energy pathways of the multi-layered pathway arrangement.

2. The multi-layered pathway arrangement of claim 1, further comprising;

a material; and

wherein the material is a material having at least certain properties that is
selected from a group consiéting of a material having at least ferrite properties, a
material having at least dielectric properties and a material having at least

varistor properties.



pat hways that are shielded. 5. The nulti-|layered pathway arrangenent of
claim?2, wherein all shielding, energy pathways of the nulti-I|ayered

pat hway arrangenment and all shielded, energy pathways of the nulifiDEC 2fdr ed
pat hway arrangenment are conprised of a conductive material. 6. The

mul ti-layered pathway arrangenent of claim4, wherein the total nunber of
the shielding, energy pathways of the nmuf{i-layered pathway arrangenent is

an odd integer. The thililidyerbay a0y RAAMRYeAEANGETRIMN AL WABRIn the total
characterized by: a plurality of shi'el ded”pat hways of generally equal size

and shape Rauigid of fAd séhiakithgt seeegy phthelaged opatiwashuiiiBieréd e pathway
conductively isolated from eac other; a plurality of shielding pathways

of gener al hyraeguealentiiz enadd integee. whi ch  has one shi el ding pathway that is
centrally positioned between an equally divided renainder of the plurality
of shielding pathways, and wherein the plurality of shielding pathways are
conductively coupled to one another; wherein the plurality of shielded
pat hways afid t hdhgl gnuliilayered Rttwale rgemeits Oir elaiong: i wearedn pair of
conductive materjal; wherein agg one pat hway. of either the Blurality of

a

shi el di ng paie sCHRELY RANYRYT aPia y@ oPAIE nPle| EPIBEIGTNEYS PX PESaCEBCER Ay

fromany othgr on thway. of . either the plurality of shielding pathways
and the pl B?&Walyfetgg?gfﬁvg%a@&dpat hways; 12 DEC 2003 50 wherein the first

and the second shiel ded pathway are arranged and orientated in a nmanner
t hat sandw ches the one shielding pathway of the plurality of shielding

pat hways fgom Whe%hui,-rapafeﬂ bStHNS) hiraA§emehebeichhifRehwitirshdhinghRadiRyay

of the plurality of shielding pathways iS equally |arger than any one

shi el ded pahénaypafhvidys pf thal multi-efyesdd glattechy patangrysentaadd all shielded,
energy pathways of the multi-layered pathway arrangement are comprised of a

conductive material.

6. The multi-layered pathway arrangement of claim 4, wherein the total
number of the shielding, energy pathways of the multi-layered pathway

arrangement is an odd integer.

7. A multi-layered pathway arrangement at least characterized by:

a plurality of shielded pathways of generally equal size and shape having
a first and a second shielded pathway'which are conductively isolated from each
other;

a plurality of shielding pathways of generally equal size and shape which
has one shielding pathway that is centrally positioned between an equally divided
remainder of the plurality of shielding pathways, and wherein the plurality of
shielding pathways are conductively coupled to one another;

wherein the plurality of shielded pathways and the plurality of shielded
pathways are comprised of a conductive material,

wherein any one pathway of either the plurality of shielding pathways and
the plurality of shielded pathways is spaced away from any other one pathway of

either the plurality of shielding pathways and the plurality of shielded pathways;



" wherein at |least two pairs of shielding pathways of the plurality of
shi el ding pathways sandwi ch at |east all other shielding, energy pathways
of the multi- |ayered pathway arrangenent, and the plurality of shiel ded
pat hways. 8. The nulti-| ayered pat hway arrangenent of claim?7, mheq@MEEQMB
total nunber of the plurality of shielded pathways is an even integer. 9.
The nulti-layered pathway arrangement of3%kl ai m 8, wherein the total number

of the pluralitynafeighie) ﬁl‘é’i%ﬁ@ﬁh\é’%écdnﬁj ahiQded | pARdRly atd-arfifged and
mul ti-Iayered pathway arrangenent of claim9, further conprising a

material hgvématdy PP HidrRfer thdt sdihvidhibs thd ayersetklpayhy@EMwalcfngepiMaligs in
one of claims 6-9, in which the multi-layered pathway arrangenment further

conpri ses; ofdhikkés] pathevaystiesrnahutually bgppsiedpbsitionsied properties; and
wherein the at |east one material havi ng predeterm ned properties is

sel ected from whgranpEabnshietding pethwayratf dhe gplutedity 0§ shésldinge ppiropeyst ises,

a material havin sem -insul ating erties, a material havin |nsulat|ng
propert i eseqlﬁﬁya?iﬁgﬁalthaﬁa@ﬂﬁgoﬂﬁeﬁg C%Cb natlway t pbdhea plviaklyi (FJ

vari st or proFIertl es, a material having ferro-electric properties, a
material hRAANWRYS #M¢on propert ies, a material havi ng ger mani um

PP e £ o oBbp e gt %%ggaflf%@%aﬁﬂaw PR I B aNg By
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shi el ded S 1S conductive I SO ate shi e m a remal ni ng

hal f of thg @r‘e‘éfﬁéthb\béycﬁcrréﬁéh&%daﬁéttﬁé\@}{ﬁrallﬂf%f shidadidathwaygr ed pat hway

arrangenment as in one of claims 7-1 in which each shielded pat hway of
the plurality of shiel ded pat hways |s al ways sandwi ched by at |east two
shi el di ng pat hways of the plurality of shielding pathways. 14. The

mul ti-1ayed.ed pahéawayltalayerakmaioway amargement of aglagn 17 1ovherginvihe htotal

number of the plurality of shielded pathways is an even integer.

9. The multi-layered pathway arrangement of claim 8, wherein the total

number of the plurality of shielding pathways is an odd integer.

10.  The multi-layered pathway arrangement of claim 9, {further comprising a

material having properties.

11.  The multi-layered pathway arrangement as in one of claims 6-9, in which
the multi-layered pathway arrangement further comprises;
at least one material having predetermined properties; and

wherein the at least one material having predetermined properties is selected
from a group consisting of a material having ferrite properties, a material having
semi-insulating properties, a material having insulating properties, a material
having dielectric properties, a material having varistor properties, a material
having ferro-electric properties, a material having silicon properties, a material
having germanium properties, a material having gallium-arsenide properties, and

a material having film properties.



at least a portion of the nmulti-|ayered pathway arrangenent was nmade by a
dopi ng process. 15. The nulti-layered pathway arrangenment as in ondIdEC 200
claims 1-10, in which the nulti-layered pathway arrangenent is at | east
part of a network selected from a groupi consisting of an

energy-condi tioning network and a capacitive network. 16. The nulti-|ayered
pat hway arrangenent as in one of clains 1-10, in which the nmulti-I|ayered
pat hway arrangenment is an arrangenent selected froma group consisting of
a by-pass nulti-Ilayered pathway arrangenent and a feed-thru nmulti- |ayered
pat hway ar rangene multZlayEhed PH!HWay’ @M@rg@é#neﬁttéwwoﬁéro%%ﬁ%n?-m?m whRpe of
clainms 1-10, in which the nulti-Ilayered pathway arrangenent is coupled to
a conponenthafedfettice gluralkity ofashigidedpp sbasiys tis ngnalicively i isslated izhausiiekiear ds,
an interposer, a substrate, a connector, an integrated circuit, a mcro
processor (noim a rermdirngitgiltefl theipurality qfrsbeddsd pathiagdEC 2003 52 18. The

mul ti-layered pathway arrangenent as in one of clains 1-10, in which the
mul ti-layered pathway arrangenent prevents escape of shiel ded energy

parasitics fromwthin the nulti-I|ayered pathway, arrangenent._ 19. The
mul ti -1 ayerldd pdhBvBY!tizayarespaivayamangsmesrascing i ol clagmsi i1 ningwhich

o %Li’ Riaﬁfea%ﬁfaﬁfe#ié&éh@%@év%%oPoafteR‘?@ég%ﬁ??%ﬂ?%@{ﬁ?@ﬁh&%ﬁ ﬁ%???v%%% "
il (11 ayer SRR Rdeg) o AR StPUTRgcpating P P B PaLl oFF aBleigh8

shi el di ng %Wsporti ons. 21. The multi-Ilayered pathway arrangenent as in
any of clalnms 1-10, in which the nulti-Ilayered pathway arrangenent is
operable for at least a first and a second line-to-ground -capacitive
relationship and at least a first line-to-line capacitive relationship;
and 14.  The mulli-layered pathway arrangement as in one of claims 1-10, in which

at least a portion of the multi-layered pathway arrangement was made by a

doping process.

15. The multi-layered pathway arrangement as in one of claims 1-10, in which
the multi-layered pathway arrangement is at least part of a network selected from

a group consisting-of an energy-conditioning network and a capacitive network.

16.  The multi-layered pathway arrangement as in one of claims 1-10, in which
the multi-layered pathway arrangement is an arrangement selected from a group
consisting of a by-pass multi-layered pathway arrangement and a feed-thru multi-

layered pathway arrangement.

17.  The multi-layered pathway arrangement as in one of claims 1-10, in which
the multi-layered pathway arrangement is coupled to a component selected from
a. group consisting of a printed circuit boards, an interposer, a substrate, a
connector, an integrated circuit, @ micro processor unit, and a digital signal

processor.



"wherein at | east a capacitance value of the first or the second |ine-to-

: pat hway of comon size and shape; a firs

ground capacitive relationship is approximately half of a capacita BH&&M@e

of the first line-to-line capacitance relationship. 22. A conductive

pat hway arrangenent at | east characterigfd by: a first and a second
conductive shielding structure

conprising a first, a second, and a third shielding pathway that are
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orientated bAraitidBOHAMwihh the SANEWFIEE at ' first conductive
shielding structure fromnutually o%agosipt%emgé(}é%@?%%rpgﬁﬁd wherein the

first and the second pathway are at |east shielded fromthe one another by
the portion of the first conductive shielding structure; wherein all

shi el di ng p&8hwa¥he ohultiHayereddosthivag dredriyamer iZsan aRiest claiy 8- TOMWhigl ze
and shape, and all of the shielding pathways of the conductive pathway

ar r angement peitions arfdihet mudti-layeoed pdthweay enenaectentrarevbyssrable togetlmeagfa t he
shi el di ng pat hway of the conductive pathway arrangenent is |arger than the
first or the2Eway Rl lpaimredanghéeesneron@ottiansout er shi el di ng pat hways at

| east sandw ches the first and the second pathway and the first conductive
shielding structure; and wherein the first and the second pat hway are

ductivelyyi - | _of the shieldj
of "the condit  vit SflYEred M AIRY AftarBaet as & A sl T WhIEH °
arrangementpdfifiosd aigh dhe WARARIYerEE PHIRLAR! ahBingement are operable for

ele_ctrostatically Shielding energy portions.

21.  The multi-layered pathway arrangement as in any of claims 1-10, in which
the multi-layered pathway arrangement is operable for at least a first and a
second line-to-ground - capacitive relationship and at least a first line-to-ine
capacitive relationship; and

wherein at least a capacitance value of the first or the second line-to-
ground capacitive relationship is approximately half of a capacitance value of the

first line-to-line capacitance relationship.

22. A conductive pathway arrangement at least characterized by:

a first and a second pathway of common size and shape;

a first conductive shielding structure comprising a fifst, a second, and a
third shielding pathway that are conductively coupled to one another:

two outer shielding pathways;

a material that spaces any one pathway of the conductive pathway
arrangement away from any other one pathway of the conductive pathway

arrangement;



~a material having at |east predetermned properties that is sel gact1 dlEfErZCﬁrlﬁ a
group consisting of a material having at least ferrite propertiesl,

material having at least dielectric properties and a material having at

| east varistor properties. 24. The condggtive pathway arrangenent of claim

23, wherein the conductive pathway arrangement is operable as a passive

energy conditioning conponent. 25. The conductive pathway arrangenent as in

: : ' t is r.abl e
one o £LaL e 2R SO RO TR A TBREe S,
and at. | easmanrdriahichi Sdicht0y PBRRFT bf R 8! BSAAAINLPN LRI REG 290354

wherein at |east a capacitance value of t I rst or e second
ground capabom waitualyabpposity posisioAdPseKiWwrkGhthBatrkt Qﬁd%\f}\ﬁaé&ﬁ'nhgﬁﬁﬁw\égl ue
of the first line-to-line capacitance relationship; and erein east
the first cafdatidast sbleldedifrog she oaeuaothsr bpenablortid®of ted grir asidldical | Y
shi el ding of energy portions.
shielding structure;
wherein all shielding pathways of the conductive pathway arrangement
have common size and shape, and all of the shielding pathways of the
conductive pathway arrangement are conductively coupled to one another,;
wherein any one of the shielding pathway of the conductive pathway
arrangement is larger than the first or the second pathway;
wherein the two outer shielding pathways at least sandwiches the first and
the second pathway and the first conductive shielding structure; and
wherein the first and the second pathway are conductively isolated from
one another and all of the shielding pathways of the conductive pathway

arrangement.

23.  The conductive pathway arrangement of claim 22, wherein the material is
a material having at least predetermined properties that is selected from a group
consisting of a material having at least ferrite properties, a material having at

least dielectric properties and a material having at least varistor properties.

24.  The conductive pathway arrangement of claim 23, wherein the conductive

pathway arrangement is operable as a passive energy conditioning component.

25.  The conductive pathway arrangement as in one of claims 22-24, which the
conductive pathway arrangement is operable for at least a first and a second fine-
to-ground capacitive relationship and at least a first line-to-line capacitive

relationship;
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wherein at least a capacitance value of the first or the second line-to-
ground capacitive relationship is approximately half of a capacitance value of the
first line-to-line capacitance relationship; and

wherein at least the first conductive shielding structure is operable for

electrostatically shielding of energy portions.



