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Backaground of the Invention

The present invention relates to a multi-functional energy conditioner that
possesses a commonly shared centrally located conductive electrode of the
structure that can simultaneously interact with energized and paired differential

20 electrodes as said differential electrodes operate with respect to each other in a
oppositely phased or charged manner.

The majority of-electronic equipment produced presentlyincludes miniaturized
active components and circuitry to perform high-speed functions and utilize high

speed electrical interconnections to propagate power and data between critical



2 conponents. These conponents can be very susceptible to stray electrical
energy created by electromagnetic interference or voltage transients
occurring on electrical' circuitry servicing or utilizing these.sy Uﬁlems.,
Vol tage transients can severely damage or destroy such mcr o-elzicff ol
conponents or contacts thereby rendering 5 the el ectronic equi pnent

| noperative, often requiring extensive rgpair and/or replacenent at a
great cost. Electrical interference in the formof EM, RFI and capacitive
and i nductbmponeatsasitdsescarapohents caathsivery susdepdblel totsdray electricehenergy
circuitry and conponents from such sources as radi o broadcast antennas or
ot her el e%Féﬂ?@%ﬁ%Ié&rdﬁﬁﬁné& BeHRIrahes or vEMige Bngiehls Becugang bateectficam
the electrical circuit, ich makes shielding fromEM desirable.
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conductors which act as antennas. Controlling these conducted/radi at ed
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sensitive 15 to the unwanted noise. Qther sources of interference are al so

gener at edtid asTecranicpeagoipnasnti inopeeatates softeourdduiine redgysive tepairlandiorn cal
circuitry, which may generate significant interference. This interference

nmust be elr%ﬂiaegﬁﬁaq!t?a‘?a@@% chdit ernational emission and/or susceptibility
S.

requi renent’s. " Transi'ent” vol tages can be induced by lightning on electrical
Sim ar manner Elepdsel GREee T ook S06 PR &k A G dife bl ifoelp.”
spikes with fast rise tine pulses over a broad frequency range that are
det ri ment @larasiticsroan bel gepteshprindegeddato elepical shoyityanst compgaeils rage
transients as well as ground |loop interference caused by 2 0 Nov 2003
such sources as radio broadcast antennas or other electromagnetic wave
10 generators. EMI can also be generated from the electrical circuit, which makes
shielding from EMI desirable. Differential and common mode currents are typically
generated in cables and on circuit board tracks. In many cases, fields radiate from
these conductors which act as antennas. Controlling these conducted/radiated
emissions is necessary to prevent interference with other circuitry that is sensitive
15 to the unwanted noise. Other sources of interference are also generated from
equipment as it operates, coupling energy to the electrical circuitry, which may
generate significant interference. This interference must be eliminated to meet
international emission and/or susceptibility requirements.
Transient voltages can be induced by lightning on electrical lines producing
20 extremely large potentials in a very short time. In a similar manner, electromagnetic
pulses (EMP) can generate large voltage spikes with fast rise time pulses over a

broad frequency range that are detrimental to. most electronic devices. Other

sources of large voltage transients as well as ground loop interference caused by



3 varying ground potentials can disrupt an electrical system Existing
protection devicesarejunable to provide adequate protection in a single

i ntegrated package. Varieties of filter and surge suppression circuit
configurations have been designed as is evident fromthe prior art. A
detail ed description of the various inventions in 5 the prior arlNGVs200]
disclosed in U S. Patent No. 5,142,430, herein incorporated by reference.
The 430 p%tent i tself |

s directed.to power line filter apd. surge .
prot ecti o i¥ &JPP“QOQ’FHBH@%I scaéhﬁj'strHBP@inr gﬁckrgcql YR Bh Eﬁb‘i'“gr%roﬁ%cé@nto
forma protective device for electrical equipnment. These circuit
conponent seyw@sare enaklectosprovidg adsquategsrotenton iala bangle intdgeited package.
el ectrical properties such as varistor or capacitor characteristics. The
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surfaces thereof, which coact with apertures, forned therein, so as

el ectri call.y F‘tpﬁﬁ : nt . ' C ctors of a systemin
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another to form 15 conpon el ectrodes with the naterial interposed between.
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El ectrical systens have undergone short product |life cycles over the |ast

decade. AreigsereR.built just two years ago can be considered obsolete to a
third or fourth generation variation of the same application. Accordingly,
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just as quickly. The performance of a conputer or other ele oni c systens
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10 of material having desired electrical properties such as varistor or capacitor
characteristics. The disks are provided with electrode patterns and insulating bands
on the surfaces thereof, which coact with apertures, formed therein, so as o
electrically connect the components to electrical conductors of a system in a simple
and effective manner. The électrode -pattern coaét with one another 1o form
15 common electrodes with the material interposed between. The ‘430 patent was
primarily directed toward filtering paired lines. Electrical systems have undergone
short product life cycles over the fast decade. A system built just two years ago can
be considered obsolete to a third or fourth generation variation of the same
application. Accordingly, componentry and circuitry built into these the systems

20 need to evolve just as quickiy.

The performance of a computer or other electronic systems has typically

been constrained by the speed of its slowest active elements. Until recently, those

elements were the microprocessor and the memory components that controlled the



4 overall system's specific functions and cal cul ations. However, wth the
advent of new generatidns of mcroprocessors, nenoryy conponents and their
data, there is intense pressure to provide the user increased processing
ower and speed at a decreasing unit cost. As a result, the e g
c F oL WCag

chal |l enge of conditioning the 5 energy delivered to el ectrical has

beconme both financially and technologicdlly difficult. Since 1980, the
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to approxi el . 1200, VHz+ by the end of the year , 200 Processor speed
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architectures. These breakthr_ou?hs have al |l owed boosting of overall system
speeds pasttemEe pragspredn Rroviig fhg) usei @%@ﬁ@%@fﬂ&%ﬁlr@aﬁ@wee aodmpeednatry
technol ogi es have failed to keep up and have produced only increnental .

changes | decreasidgy thiotoendAges resutnbe. eriiNeae®s chall@ags of SoPANRAMeH the
desi gn changes have focused on conponent size reduction, slight
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conponents in the electrical circuit. These solutions 20 generally invol ved

addi ng i ndonatinsteeamn dickgiretessors has liacreased dpprotimeatela d4otirmet ofrof $ Mz and
decouple. Not to be overl ooked, however, is the existence of a major
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2000. Processor speed is now matched by the development and deployment of
10 ultra-fast RAM architectures. These breakthroughs have allowed boosting of overall
system speeds past the_1 GHz mark. During this same period, passive componentry
technologies have failed to keep up and have prodUced only incremental changes
in composition and performance. Advances in passive component design changes
have focused on component size reduction, slight modifications of discrete
15 component electrode layering, new dielectric discoveries, and modifications of
manufacturing production techniques that decrease component production cycle
times. |
In the past, passive component engineers have solved design problems by
increasing the number of components in the electrical circuit. These solutions
20 generally involved adding inductors and resistors that are used with capacitors to
filter and decouple.

Not to be overlooked, however, is the existence of a major limitation in the

line conditioning ability of a single passive component and for many passive



conponent networks. This l[imtation presents an obstacle for technol ogi cal
progression and growmh'!in the conputer industry and{ remains as one of the

| ast remai ning chall enges of the +GHz speed system This constraint to

hi gh-speed system performance is centered upon the limtations created by
t he supporting 5 passive conmponentry that delivers and conditionszgm@vgwg
and data signals to the processors, nmengry technol ogi es, and those systens
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of a single passive conmponent generally has a physical line conditioning
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require 15 conbi nati ons of passive elenents such as discreté L-
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or inductance that such a network was designed for. This 20 performance
di sparity ®Jechenis systemi gher operating frequency of microprocessors,
cl ocks, power delivery bus lines and nenory systens and that of the

supporting pas$hednelcasedtspdap of esigidbcédsory dritimahbl) esmbisistidisonas | v,
at these higher frequencies, energy pathways are normally 2 0 NOV 2003 6
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10 occurred with new product deployments of high-speed processors & new memory
combinations by major OEMs. The current passive component technology is the
root cause of many of these failures and delays. The reasons are that the operating
frequency of a single passive component gen_erally has a physical line conditioning
limitation of between 5 and 250 MHz. Higher frequencies for the most part require

15 combinations of passive elements such as discrele L-C-R, L-C, R-C networks to
shape or control energy delivered to the system load. At frequencies above 200
MhZ, prior ar, discrete L-C-R, L-C, R-C networks begin to take on characteristics
of transmission lines and even microwave-like features rather than providing lump
capacitance, resistance or inductance that such a network was designed for. This

20 performance disparity between the higher operating frequency of MICroprocessors,
clocks, power delivery bus lines and memory systems and that of the supporting
passive elements has resulted in system failures.

Additionally, at these higher frequencies, energy pathways are normally



electrically and magnetically nmust work together in harnony and bal ance. An
obstacle to this bal ance ijs the fact that two discr@tq capacitors

manuf actured in the sanme production batch can easily ‘posses a variability
i n capacitance, ranging 5 anywhere from 15% - 25% Wile it is pospggbp2@2
obtain individual variations of capacitance between discrete units of Ss
than 10% a substantial premumnust be®aid to recover the costs for
testing, h ' i a ; - dgi ta C s
for the nn?§q§%§£Fgﬂ?¥§§pg%e§ig¥§$g§9ﬁngoﬁgﬂ%?%bFﬁfi%%hﬁ?gcﬁt%ﬁ%ﬂghthﬁﬂare
needed to oduce these devices wth reduced jndividual 10 variance
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foregoing deficiencies in the prior art, the applicant's invention is

her ei n pr e9bAtasE to himbalagceds thedachiheh twe di Basleccanasitorhemanuiagiuiatyn thaer e
has been found a need to provide a nulti- functioning el ectronic conponent
whi ch can epmteapeodestionshaichr oadl dasiigusnses 4 varkibiity df capamtadde! Pamging
single, prior art component or a multiple passive network. ldeally, this
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provi di ng energy decoupling for active conponentry and main

constant appar.ent voltage potential f portiq of actjve circujtry. This
new conpongﬁBa\?\'/g?ﬂct? betwe ”n‘ﬁﬁ?r & uniip Og[?ﬁ’ﬁrtéeg 1@%%1“"8&‘9’@'@?%??@%%?4&
em ssions resulting from 20 differential and common node currents flow ng
wi thi n el ePerRAid ¢0 E8Grygr the castmipt testingndand apripoemesufativediotp@asenell s a
mul ti-layered enbodinent and in a dielectric independent passive

ar chi t ect uthee cadditioireincastsaédrethe nhorei sprdidlzedadiclenteicgi zad, marfadtbengo
provi de simultaneous |line conditioning functions such as, but not limted 2
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and/or |oad to source decoupling, as well as, differential and comon node

filteri§o. BALASA Yiferences required for differential signaling. Therefore, in light of the
foregoing deficiencies in the prior art, the applicant’s invention is herein presented.

Summary of the Invention

Based upon the foregoing, there has been found a need to provide a multi-
functioning electronic component which can operate across a broad frequency
15 range as compared to a single, prior art component or a multiple passive network.
Ideally, this component would perform effectively past 1 GhZ while simultaneously
providing energy decoupling for active componentry and maintaining a constant
apparent voltage potential for portions of active circuitry. This new component would
also minimize or suppress unwanted electromagnetic emissions resulting from
20 differential and common mode currents flowing within electronic circuits. A multi-
functioning electronic component in a muiti-layered embodiment and in a dielectric
independent passive architecture can, when attached into circuitry and energized,

be able to provide simultaneous line conditioning functions such as, but not limited



contai nment, and surge protection in one integrated package when utilizing
an external conductive area or pathway. The invention can be utilized for
protecting 5 electronic circuitry and active el ectronic conponengq]mWonma
el ectromagnetic field interference (EM), over voltages, and preventing
debilitating el ectromagnetic emssions attributed to the circuitry and
fromthe invention itself. Furthernore, tthe present invention mnimzes or
prevents detrinental parasitics fromcoupling back on_ to host, circuit
From i nt erRals IIRGNILREEE: THIRPPS MAHRR.EPVIE 9 I2REANSTPLI0T STGe 1
the invention as it operates in an energized circuit. Mre specifically,
this invedgtauplingacaeswetlatasyi ditffesentialr apidacemimont sonde qlideriagd parasilic
attachnment into circuitry, the systemcan utilize the energi zed physica

ar chi t ect ugentainrsemip rAsE 68rgal pr@BLEch &h sy Piegedd @a@ﬂa?éi\@hém Witizimgt bese
recei ved fromother sources, and those created internally within the
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differenti al conmbn node currents e contri bute

parasitics bagck into the host circuitry. In additio due tp the ..
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shi el d-cont ai nment conductive el ectrode architecture, the ability to use

an i ndepenifiégrferenset (M), rmaesr vellagasd/ atd dreyeolépe iiediitating| eleckhpeagnesti al
20 conmposition when manufactured will not Iimt the invention to a specific

f or m shapeemissians aiiribtfee toutheidinedidnodndfrem thecingahtioh itealf.s Fatthehore, the
I nvention that can be created and of which only a few will be described,
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i ndustry, such a 20 NOV 2003 8 muilti-functional energy conditionerf’surge

it eqr at ect 3¢ 2ifosh EESRECR I Forpah R fletiaetf delsel faffRkive Hefstizdoeater
woul d lboe dvevistihrt%gl i%vieruici)rtw acsoilflodpe?gteersaitneaglreeneer(g)ifzegngirc%ciltqi Moorgaépecifically, this
invention teaches that with proper placement techniques and attachment into
circuitry, the system can utilize the energized physical architecture to suppresses
unwanted electromagnetic emissions, both those received from other sources, and
those created internally within the invention ana it's electronic circuitry that could
15 potentially result in differential and common mode currents that would be contributed
as parasitics back into the host circuitry.

In addition, due to the multifunctional energy conditioner's physically
integrated, shield-containment conductive elec{rode architecture, the ability to use
an independent electrode material and/or an independent dielectric material

20 composition when manufactured will not limit the invention to a specific form-shape,
size for the multitude of possible embodiments of the invention that can be created

and of which only a few will be described, herein.

Due to the highly competitive nature of today's electronic industry, such a



di screte passive conponents to achieve the desired filtering and/or line
conditioning 5 that prijor art conmponents are unabl e to provide. {4 yis 7003
therefore a main object of the invention to provide an easily

manuf act ured, adaptable, mnulti-functional electronic conmponent that
prevents or suppresses el ectromagnetic em ssions caused by differenti al
and common node currents that are generated anong paired energy pathways.
10 It is another qgbject of the inyentign to proyide a prqtective circuit
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protective circuits 1in one conponent package to provide protection against
vol t age t r BnRiadurized, dowr in okt dijghly indegreied dos dmeprepedionoirdgretplgrality of
interference. It is another object of the invention to provide a discrete,
mul ti - f uncéleenionit pidauets cl ailile beadgxrent if it BalldwWirhalet ré€ bednyadational
external conductive pathway or surface could operate effectively across a
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for active circui't conpon aining a constant appare

vol tage potential for portions of circuitry. Another object of the
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i nherent ground which is conbined with an external conductive surface _or
ground area thait 8 othieseforeina adwiin | ebjart arfethy ipsentiery Yo mrovide pai reasily
differential conductors for attenuating EM and over voltages w thout

havi ng to neowifheturés, éwéﬁtbﬂieelmtirfontmmrm@amictc@nmdﬁmlthaar;tévm@wnd.
AV 2053 9 Another object of the invention is to provide a single device
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10 It is another object of the invention to provide a protective circuit arrangement
that may be mass produced and adaptable to include one or more protective circuils
in one component package to provide protection against voltage transients, over
voltages, parasitic sand electromagnetic inlerference.

| It is another object of the invention to provide a discrete, multi-functioning

15 electronic component, that when attached to an external conductive pathway or
surface could operate effectively across a broad frequency range and could
simultaneously provide energy decoupling for active circuit componentry while
maintaining a constant apparent voltage polential for portions of circuitry.

Another object of the invention is to provide a blocking circuit or circuits

20  utilizing an inherent ground which is combined with an external conductive surface
or ground area that provides an additional energy pathway from the paired
differential conductors for attenuating EMI and over voltages without having to

couple the hybrid electronic component to a final earth ground.



5 through the use of a plurality of common conductive plates thajgnsi
joined and partially surrounding corresponding differentially conductive
el ectrode plates that are separated by a material that exhibits any one or
a conbination of a nunber of predeterm ned electrical proper-ties. Oher
obj ects and advantages of the invention are acconplished by coupling 10
pairs of conductors into an area or spacegpartially envel oped by a

plurality of joine conmo nductive plates and by sel ectively coupling
ext er nal conduct‘gﬁ}cgh%rromﬁﬁ{]ﬂﬁﬁ‘ffs'”i’%”%‘?’f Se?OeFPi’thK{]e aisingle sleviga H’t‘% limipates
anot her object of the invention to provide line-to-line and |ine-to-ground
capaci t i vethg needitcuse specaligadigelestriosavmmbaiynesedb atbéainandimimisehdegreey e
15 electrodes that create a state of effective differential and conmon node

el ect r omagoaevatatich of E8paditmcl HdtfeeRInRNHAIEapHitee pRites ect i on. _
Additionally, a circuit arrangement utilizing the invention will conprise
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el ectrode urfaceﬁ are then electrically coupled to 20 electrical .

conduct-br s TBPUERANE; ys8,pf 2 RivEally c¥ (GusR@opacerdurdive fplalas: that @realcitgdapnd

enpl oyed and common conductive plates produce comonal ity between
el ect r odespattislly shgoenaiog docralspondidg clifferenfialydioridugtive bldcirode pliteq dizdt drat
opposite) circuit arrangenent with an el ectrical conponent coupled

line-to-1ipephetaedy 4hrariraf thatCakhibR® aNMorO83 alBombAmstist of S Alfber of

| ine-to-ground fromthe individual electrical conductors. The particul ar

el ectrical pﬁ{)d;/eq%ltrﬁingh él@&rigw %{pfee%g _i onal energy conditioner are

determ ned he choi ce rial” between the el ectrode plates and the

use of ground shj.elds, . ich effectively house the electrode plates within
one or ?mre Cregitﬁgr ggp\éltga?gpq agyantages o?lthe invention are accomphshgd by coupling

10 pairs of conductors into an area or space parlially enveloped by a plurality of joined
common conductive plates and by selectively coupling external conductors or
pathways to differential electrode plates.

It is another object of the invention to provide_line-to-line and line-to-ground
capacitive or inductive coupling between internal plates andfor. conductive

15 electrodes that create a state of effective differential and common mode
electromagnetic interference filtering and/or surge protection. Additionally, a circuit
arrangement utilizing the invention will comprise of at least one line conditioning
circuit component constructed as a plate. Electrode patterns are provided on one
surface of the plate and the electrode surfaces are then electrically coupled to

20  electrical conductors of the circuit. The electrode patterns, dielectric material
employed and common conductive plates produce commonality between electrodes
for the electrical conduclors producing a balanced (equal but opposite) circuit

arrangement with an electrical component coupled line-to-line between the electrical



5 shield cages. If one specific dielectric material is chosen, the
resulting multi- functional energy conditioner will be primrily &) NV 200
capacitive arrangenent. The dielectric material in conjunction with the

el ectrode plates and common conductive plates wll conbine to create a
line-to-line capacitor that is approximately 1/2 the value of the

capaci tance of the two |ine-to-ground cajpacitors nmake up an attached 10 and
energi zed | [.Qn fy: [ varl : terial i ed,. .t hen
the i 11k Snand i 85 ol Ene e,V SRl i lodbBicts e

mul ti-functignal energy onditioner wwth over current and surg rotection
char act er i%%ﬂ'%afp?@ﬂrt?éhe&?dﬁr?é themuli-ctinhakeneloy CPRdliepRhBIE 8%‘1%&1?&%%e

pl ates and el ectrode plates will once again formline-to-line and

| i ne-t o- grinuthe achajcoft material beweenphe\dl elitrogiedil tesran thel usenof grsusd sheldsnode
filtering accept in the case of high transient voltage conditions. During

these condifiche¥fectitdy Nolsé YREckatrbaé PlatER Wihirfbne Whifthe icPe B8 Faraddy Mked
non- |inear resistor used to suppress high voltage transients, wll 't ake

ff i i | ) | i .
Conductor Al cAds, HPLHBOLS (RECARORRNA WP RLCRMER muty

addi ti onal 20 i nherent indyctance, the nulti-functjonal ener
condi t i ondkNEHONEH RMIRY. C 't'%t%rowéf DenBrEsn A a%%amh\'%cﬂ{mnﬁqr%manéf he

el ectrode plates formline-to-line and |ine-to-ground capacitive plates
with the fdielectrie material & cadjginoton mithdharelecttara platesaandiegaman coudectofe t he
ferrite material also provides transient voltage protection 1 0 NOV 2003 11

in that itplhswiilll chifBRIERtS BRENSTE Nife8d-lide CRIpRIOr Waittia s drBkipsdielyd the
all owi ng the excess transient voltage to be shunted to the comon

conduct [ ve,dil@bPhe ELLAAEINE!o 1he TLOHAG QLB NALEAIEGASTASR LB PhRRiHd !

conduct ors.” Nurer ousS ‘ot her “arrangene urations a
gi‘ Sf lh %Ieﬁ wl ggﬁrgﬁéﬁl\/ggﬁ% ﬁnadm% ziﬂloqa envérri]s 09 m&%)%gtee%%?isaunsded? veannrhaeges
multi-functional energy conditioner will be a capacitive multi-functional energy
conditioner with over current and surge protection characteristics provided by the
MOV-type material. The common conductive plates and electrode plates will once
agéin form line-to-line and line-to-ground capacitive plates, providing differential and
15 common mode filtering accept in the case of high transient voltage conditions.
During these conditions, the MOV-type varistor material, which is essentially a non-
linear resistor used to suppress high voltage transients, will take effect to fimit the
voltage that may appear between the electrical conductors.
In a further embodiment, a ferrite material may be used adding additional
20 inherent inductance to the multi-funclional energy conditioner arrangement. As
before, the common ground conductive and electrode plates form line-to-line and

line-to-ground capacitive plates with the ferrite material adding inductance to the

arrangement. Use of the ferrite material also provides transient voltage protection



denonstrate the versatility and wi de spread application of nmulti-functional
energy conditioners within the scope of the, present invention. Brief
Description of the Drawings FIG 1 shows an expl oded perspective view of a
mul ti-functional energy 10 conditioner in accordance with the present
invention; FIG 1A shows an expl oded perspective view of an alt erlh¥iVe?003
enbodi nrent of the nulti-functional eneridy conditioner shown in FIG 1,

FIG 2 proyi [ EGULE S . r i S|

2 ohi ot o S ETHB AL PEEb e IEIENVE AL SRR e WS R G sroe 1
FIG 3A is a common node noise insertion | oss conparison graph caonparing
the nul ti transEant yripoe kg phepliad 1o hRraomamopcgndyctlye Rliales, iafeshvely Hitingd
of a prior art capacitor showing insertion |oss as a function of signal
frequency;thévGitagd acsoss tthief éleckital abnamalersoi se i nsertion | oss conpari son
graph conparing the nulti-functional energy conditioner of FIG 1 with a

filter compimgfslis 2Anh&f aﬁ*raﬁfdé?ﬁeﬁ{rst aﬁ_@pééhﬁgﬁraﬁﬁﬂw 8k 11867 diQBskAS¥hith a
function of signal frequency, F i s an expl oded perspective view of a

G 4
mul ti-gon Lti,- i.onal ner ndi ti_oner..for | © cjor
applicati g%@?eﬁ?@aéﬂ étmf\/\é ”a‘rp‘?cﬂgﬁ%&ei@?@%r@%‘%ﬁ@é@[‘&?@%& 8?%{'}?\?8%2@&8 tor
conponent 20 NOV 2003 as foynd in the prior art; FIG 5B shows, a schematic
r epr esent AGTeengrateribe yeyaatdity apdyyde fpreadapphieationpt mullinherslional eeregygy
conditioner of FIG 4; FIG 6 shows a surface nount chip enbodi mrent of a
mul ti - f unconditainess avitin tre scopk of treepresenhirvieGlioBA bei ng a perspective
view and FI G 6Bshow ng an expl oded perspective view of the sane; FIG 7
is an expl oded perspective VBaW Desthgtidef HedDadwihigsm pl at es t hat

FIG. 1 shows an exploded perspective view of a multi-functional energy

10  conditioner in accordance with the present invention;

FIG. 1A shows an exploded perspective view of an alternate embodiment of
the multi-functional energy conditioner shown in FIG. 1;

FIG. 2 provides a circuit schematic representation of the physical architecture
when placed into a larger electrical system and energiéed;

15 FIG. 3Ais a common mode noise inserlion loss comparison graph comparing
the multi-functional energy conditioner of FIG. 1 with a filter comprised of a prior art
capacitor showing insertion foss as a function of signal frequency;

FIG. 3B is a differential mode noise insertion loss comparison graph
comparing the multi-functional energy conditioner of FIG. 1 with a filter comprised

20 of a prior art capacitor showing insertion loss as a function of signal frequency;

FIG. 4 is an exploded perspective view of a multi-conductor multi-functional

energy conditioner for use in connector applications;

F1G. 5A shows a schematic representation of a multi-capacitor component



conprise a further enbodi nent of a nulti-functional energy conditioner;

FIG 8 shows a further ialternative enbodi nent of the nmulti-functional
energy 10 conditioner configured for use with electric notors; FIG 8A
shows a top plan view of the notor nulti-functional energy conditioner
enbodi nment; FIG 8B shows a side elevation view of the sane; FIG 8C shows
a side elevation view in cross-section ofij2 the sane; and FI G 8DZ[I$IULBZ[][]3

schematic ; ' t he physical enbodi nent of the
mul ti -func??gggﬁgﬁlgﬁ%gﬂggéaiti oner shown in FIG 8A; 15 FIG 9 shows the

motor multi-funegtiopal energy conditioner utilizing one attachnent
enbodi ment el ecﬁécgglﬁp%ﬁogﬁﬁl%m@w rgpreseppaen ebtherplayrsical embadiment ofthe,

9A shows a top plan view of the multi-functional energy conditioner coupled
to a not oMutdumst@nadBnehgyeorditoder ef BMZat4:on view of the same; FIG 9Cis
a logarithmc graph showi ng a conparison of the emssion levels 20 in

dBuV/ m as a fun@Gos §hfoﬁ§§§UﬁQ§é(rﬂﬁwﬂt%jf%ﬁ‘%bairﬁeﬁ%f% it R gg‘g@%r&yer

filter and an electric notor with the differential and comon 1o

of FIG¢8; . el | an view of a shiel i sted pair feed

t hr ough5 nuFﬁﬁ'%%%‘f\Wéﬂr‘ugféeﬁg%f&g %8&&?%%0@}‘.%?’ lew drd Eﬁqﬁ één@%(’i”@ia? &xPiersd

vi ew of the gener.al I\)/ paral l el elenments that Z 0 NOV 2603 13 conprise the
shi el ded tRF%tp@&t"ﬁ%i 12 96Ne BRB®gh nul ti-functional energy conditioner of
FIG 10A; and FIG 10C and FIG 10D are schematic representations of a

shi el ded twi st effi@ai’r isf apdexpioded pemspedtiveuvieni ohéte endivigdyiat Gndli plarethat
showing differential noise cancellation; and FIG 10E and FIG 1OF are

schemati c_Somppisesefurtisrennbedinferdltiel Mol HcAbAS B Gy @RdidHeruoh
mul ti-functional energy conditioner show ng common Cyie noi se

clectrode ohi el & Cpt &l SUSER AR 7 PUBRIVE bRl vienfof BERILE RN A ergy an
al ter nﬁ; € SgP&%ﬁgPEoﬁﬁgured for use with electric motors: FIG. 8A shows a top plan view
of the motor multi-functional energy conditioner embodiment; FIG. 8B shows a side
elevation view of the same; FIG. 8C shows a side elevation view in cross-section of
the same; and FIG. 8D is a schematic representation of the physical embodiment
of the multi-functional energy conditioner shown in FIG. 8A:
15 FIG. 9 shows the motor multi-functional energy conditioner utilizing one
attachment embodiment electrically and physically coupled to an electric motor; FiG.
9A shows a top plan view of the multi-functional energy conditioner coupled to a
motor and FIG. 9B shows a side elevation view of the same:
FIG. 9C is a logarithmic graph showing a comparison of the emission levels
20 indBuV/m as a function of frequency for an electric motor with a standard filter and
an electric motor with the differential and common mode filter of FIG. 8, FIG.10A
is a top plan view of a shielded twisted pair feed through multi-functional energy

conditioner; and FIG. 10B is a top plan view of the geheraliy parallel elements that



the multi-functional energy conditioner placed in a bypass configuration in
10 accordance with theipresent invention followed hy a conposite top plan
view and a conposite side elevation view of the multi-functional energy
conditioner; FIG 12 shows a top plan view of the common conducti ¥&NV 7003
el ectrode shield plates and differential electrode plates which nmake up an
al ternate embodi nent of the nulti-functl®nal energy conditioner placed in

feed-th heth t 1
Fol Fowed 157 0 senise e e Wi e oy B e 8 ARG it oBe R et RPN
- h I
of the corioh oﬁéhﬁ%%eﬁﬁeﬂﬁpﬁggd's%I<§F56Dp5%6@g%§w§tné.“swa sebons of 5

el ectrode pl ates which nake up an alternate enbodi nent of the
mul ti - f uncihieldatl tevistegy peivrieieti bmeugiplraokidfunatianéleedetdyr ougtitionsf ispomnéig on
In 20 accordance with the present invention followed by a conposite top

pl an vi ew diffgreraiat ONGISE | E8nGIRRIOR! eé’rﬂi'Pl’@' 101 Vi rfef Ftlttﬁ HYFt iard USGHHRERE
energy conditioner; FIG 14 shows a top plan view of the comobn conducti ve

o) oot 90 el elchuall 67 Aeflafidd ShRiks AP let 100B R LR ILRDTR AP
condi ti oner dlﬂaced ILn a cross-over,  feed- throu%h configuration in
accordanceC tf?'}er{esr‘ﬁ%@%r‘fp”?'ﬂ@éﬁ??%”ﬂﬂq ARSE BYoR: conposite top plan

view and a conposite side elevation view of the rrul ti-functional energy
condi tioner; 5 FAGG11shewswstap plap iewrpithewostmonecaraiuvtive abectueds sbield
el ectrode Shl eld plates and differential electrode plates which nmake up an

al t er nat e @atesdmkdiffeoéntidl lteattddd platgscivhhahaReeipdn eRedisté ensodheeedf i n
a cross-over, feed-through configuration with additional common shield

i sol at or Itneaﬁmsﬂ@ﬁ@ﬁm@ltané@gl Ebﬁé%her'ﬂ‘é@@& ik d By2489 cBHfiguERBROH t e

top plan view and a conposit | evation
10 accordance with the present invention followed by a composite top plan view and

a composite side elevation view of the multi-functional energy conditioner;

FIG. 12 shows a top plan view of the common conductive electrode shield
plates and differential electrode plates which make up an alternate embodiment of
the multi-functional energy conditioner placed in a feed-t'hrough configuration in

15 accordance with thé present invention followed by a composite top plan view and
a composite side elevation view of the multi-functional energy condilioner;

FIG. 13 shows a top plan view of the common conductive electrode shield
plates and differential electrode plates which make up an alternate embodiment of
the multi-functional energy conditioner placed in a feed-through configuration in

20 accordance with the present invention followed by a composite top plan view and
a composite side elevational view of the multi-functional energy conditioner;
FIG. 14 shows a top plan view of the common conductive electrode shield

plates and differential electrode plates which make up an alternate embodiment of



10 of the multi-functional energy conditioner; FIG 16 shows a top plan
vi ew of the comon conguctive el ectrode shield plates and differential
el ectrode plates which nake up an alternate enbodi nent of the

mul ti-functional energy conditioner placed in a cross-over, feedﬂtwyoﬁﬂ@h
configuration in accordance with the present invention followed by a
conposite top 15 plan view and a conposij4e side el evati onal view of the

mul ti-fungtional.ener. conditioner. FIG 17 shows a top_ plan view of the
Comon colt LT BIE A ROHY e e epIdkest df £ 3 ef e T ol lebABiRDan

pl ates which make up an alternate enbodi ment of the nulti-functional

ener gy cos@nfigerdiongn aseardance witpthspesent iiveatipo folliwed by aaepmpegiitaiop
common shield isolator in accordance with the present invention foll owed

by a conpesan &idwpamd an cohfsitedsidec arvasibh evisivdef ¢hevauitioiactishgwenérdgyhe
multi- functional energy conditioner; FIG 18 shows a top plan view of the
conmon cor&gﬁgwo\%rel ectrode shield 20 NOV 2003 15 plates and differenti al
el ectrode plates which nake up an alternate enbodi mrent of the

mul ti-function e condi tigner .plaged in a bypass configuratjon .wth
a1 Snal - comtiR. o SHevs SRR it AL S SREMaN A nHE M EEBOde TR on
foll owed by a conposite top plan view and a conposite side el evational view
of the mﬂlat'esm@ﬂiﬁamtiaéﬁ@cgrpd@cmaieﬁi\mfﬁi@h;mais@pml gerislecrdpdinant of ew
of a portion of a Faraday shield-like cage structure in accordance with

t he presenhei muittfurmtionayiergergy commditoseongiledad/en al etosssdvesn febtithtough
reveal a portion of the Faraday cage architecture including a differential

el ectrode gy\ghGratidRtvdith 8HRBRST ddthiridh HielhSolBidi ik BbedrdEReaditiHe present

invention followed by a composite top plan view and a composite side elevation view
10  of the multi-functional energy conditioner;

FIG. 16 shows a top plan view of the common conductive electrode shield
plates and differential electrode plates which make up an alternate embodiment of
the multi-functional energy conditioner placed in a cross-over, feed-through
conﬁgurati‘on in accordance with the present invention followed by a composite top

15 plah view and a composite side elevational view of the mulli-functional energy
conditioner;

FIG. 17 shows a top plan view of the common conductive elecirode shield
plates and differential electrode plates which make up an alternate embodiment of
the multi-functional energy conditioner placed in a bypass configuration with

20  additional common shield isolator in accordance with the present invention followed
by a composite top plan view and a composite side elevational view of the multi-
functional energy conditioner;

FIG. 18 shows a top plan view of the common conductive electrode shield



Common node and differential node energies differ in that they propagate

in different circuit paths. Comon nbde noise will can be caused

el ectrostatic induction which results from un-equal capacitance between
conductive pathways and the surroundi ngs. Noi se voltage devel ogﬁchﬂ V\ﬂb| be
the sane on both wires and/or, it can be caused by el ectromgnétli V200

I nduction magnetic fields froma conductd ve pathway |inking paired or

multiple c CLi : - ] noi se .vol tage devel oped,
casenti al | R ahyRErea iekitade et wiich Bk JCaf s as R BT EnERGy
will travel &r‘]i‘eth ,?ut er skin surface of conductors. Differential noise,
i s normal | 9 HiecAtWbiTictipsRl sgerayneanciticeenplased iana hymasgi canfigsiration with
Interference that causes the potential of one side of the signal

transm ssi addiianal commeor hetrigld isellator vie tiocdrdenot heithsthie. présehielimvargiduce,
m ni m ze or suppress the unwanted noise, the energized invention utilizes

a | ow i npefdionednsy B ddmposiRyRIpopan NERT A EYGoﬁﬁbéélié“sHéee%@aaQnMe\%O&?’

i nvention to take portions of the unwanted energy to a conductive ground
and/or a N : t L.n .conductive area or pathway. Portions
of this pntgt%ﬁ%mg{t/ﬂggﬁﬁ%'?asfoé}%é@{ é@ﬁ;@lgﬁﬂ%rm ernally within the invention and

I ncl ude porti Ogﬁnl,qf,f t he common conductiye plates or the structure they
make up. The comfn!® SHAWER QR PlAMYiEY BF adiqriien o @ Rasedae shigldlike sager

t he external conductive area created, will allow energy propagating al ong
t hese condittudture ishaetardpacdwath thel presentinvention davingaal corgeton eonduatisel y

| ocated conductive area, pathway or systemground that is situated

primarily platessittavobifbbetd reiveanabbitidtrst theatdag eBHBRrERNskGH ¥RIRIA 8
area(s) or shield-like structure that nake up portions of the 1nventTon.

Possi bl e exikgfdiai ggﬂ.g [ .and/ or attachnents of a plurality of
I nvention com{egﬂ'%(l:%n uctalé\Pgé]%at hways to pat hways' external of the

mul tilayer Detailed Description of the Preferred Embodiment

Common mode and differential mode energies differ in that they propagate
in different circuit paths. Common mode noise will can be caused electrostatic
induction which results from un-equal capacitance between conductive pathways
and the surroundings. Noise volt;age developed, will be the same on both wires
and/or, it can be caused by electromagnetic induction magnetic fields from a
conductive pathway linking paired or multiple conductive pathways un-equally
with any noise voltage developed, essentially, the same; on both paired,
conductive pathways. Noise energy will travel on the outer skin surface of
conductors. Differential noise, is normally created by voltage imbalance within an
energized circuit, Interference that causes the potential of one side of the signal
transmission path to be change relative to the other side.

To help reduce, minimize or suppress the unwanted noise, the energized

invention utilizes a low impedance path that develops internally, within the



enbodi mrent of the invention can be made by a nultitude of possible industry
accepted neans know to the art. Such conductive attachnments of conmon
conductive plates or the attachnents to a conductive shield-like structure
that are nade froma conbination of these joined, comopn plate el enents
and to an external conductive pathway, separate, in nost cases, fromthe
differential conductive pathways, also t®nductively attached tbl §ie 200

I ti-f j i Lei ] id hor t eni f th
overai | noryeifion SEAY pofRRc ot B Lmbhied b dy o OGS Gl dhotind aTiior
containing_a squrce, rru{ti-,functi nal energy conditioner, conductive
pat hways afd & PU&%. (ta; thes dayentinn) erridiFtivBopeare prthwasy Resionshef this

invention is attached and energize within a circuit, with the created
ener gy | oopathwayeamalselbe logateshintgrpally wathiry tHeDinMenti@® @ddshdede Poromest er ,
common conductive plate or pathway. These energy | oops are propagating 180

degrees outheotopimase odnidinctivs Isatest 8r ARE FRNHIRS 1th%ﬂ‘hﬁake QP OFhE e SRRTHY

wi || cancel and noise is mnimzed or suppressed. energi zed
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conductive_ path , odnternal to nmulti-functional energy conditioner, that
can be useﬂgﬁipdﬁyﬁi By gnergy Hrgpagating fena dhese randustive ghieldupaibpay t o

a load or | oads. The conmon shi el di ng conductive pl ates and/ or portions of
the shi el celpmeats dermoverte addrmer exarnpllatecatedneomductivb earess gshthyway or
propagating energy froma source or froma load as a return path to energy

source, widystéravgraurahahat iglisituanse gHmagRabatdids & tH IRt ?‘&ﬂﬁﬁ%
portions of paired differential con‘gucti\?e pat hs and a rgt?lﬁ%ﬁ’ at h, \Nﬁen

the comor.dRdnCddntRictive Eaiértg;a?regfsg r?gma-l&grﬁﬂﬁ:ttﬁr\éethgk Al uf EJ%rtVosn%dofby

portions of propagating e as
the invention.

Possible external connections and/or attachments of a plurality of
invention common conductive pathways to pathways’ external of the multilayer
embodiment of the invention can be made by a multitude of possible industry
accepted means know to the art. Such conductive attachments of common
conductive plates or the attachments to a conductive shield-like structure that are
made from a combination of these joined, common plate elements and to an
external conductive pathway, separate, in most cases, from the differential
conduciive pathways, also conductively attached to the multi-functional energy
conditioner will provide a shortening of the overall noise current loop area created
in an energized circuit, also containing a source, multi-functional energy
conditioner, conductive pathways and a load.

At least two energy loops are created when the invention is attached and

energize within a circuit, with the created energy loops in parallel, but on opposite



or ‘nore energy return pathways, back to its' (the portions of propagating
energy's) source. Wien attached to respective, external conductors or

pat hways, a portion of the |loop area is |located internal to the

mul ti-functional energy conditioner, with the interposing, dielectric
material providing a distance between a differential conductive p%ﬁwﬁ ?5
pat hway and a conmon conductive plate of /pathway. Portions of the V2003

circuits' gRfRPEEalk e | TH Y
functi onalsmener gyrcgg%cqi ?@@%gf@%n?ﬁ&%ﬁl?ﬁgr g?{ﬂéewci I‘é(%ue;[ ?‘?ﬁgrlgggsggﬁ ng

ener gy Vi f.r om our o] V] jtely tot of
portions fé’gﬁat@%o 1%@ ‘%@3%95803‘64’*?%?’{%”’"‘8?0%%&%?# n@ ér?gr g%f‘%%ﬁ ng™¥ om a
| oad back to a source within a circuit mounted, multi-functiopal energ

condi t i on&PPOBIRSRNATEY Wi CEPEELRNh HOERSE JPinirpzed it SURPIBESS- AN GNErgI
separated by the central common conductive shield pathway, yet, contained
i n the Farcadigumatign- cbntainisi ehdtiduncteinat eenevigyh contitiopesi withili e elargérg
medium all internally within the nulti-functional energy conditioner.

Thi s oppoghkfdiYe®chBal§t Wio aRRCHENIdE bl plbilins biBbicttiaP eshduSRRIpEIHNAS
W th respegt loet r?e ia:ig?aday cagg-l iI ke s%i el f gFruct ure's Lél ectir)ost at’i é:

proper ti es and, by AUKUAIL¥OSANGELINO SRERGHAC FLELR nPTisBE! BRlD iR the
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short distarce of separatton, as-j scrihb oupe conducti ve
el ectrodes or paths, physically shield nost , of the area of the paired

Gi 1 or ont PRPTOGIapFOBERA o 0 SEVL SOULEa MlrstrorRdsne anot her and

al low close distance proximty of these differential conductive pathways
to function, wide mmm@upi%@égnd@twe plates andfos periens phiheg shigldwike
separated by a common shield pathway, to still co-act in a conplenentary or
har noni oustroeture madiel of ah@ platedelenients; twiven usedrigy pespatjatingnemgrgyrfremnal |y

wi t hin
source or from a load as a return path to energy source, will have a short
distance of separation or loop area between portions of paired differential
conductive paths and a return path, when the common conductive structure or
common conductive plates, are used by portions of propagating energy as one,
or more energy return pathways, ’back to its’ (the portions of propagating
energy’'s) source.

When attached to respective, external conductors or pathways, a portion
of the loop area is located internal to the multi-funqtional energy conditioner, with
the interposing, dielectric material providing a distance between a differential
conductive plate or pathway and a common conductive plate or pathway.
Portions of the circuits’ propagating energy can move along, internal to the muiti-

functional energy conditioner, with portions of the circuits’ propagating energy

moving from a source to a load moving oppositely to that of portions of the



the multi-functional energy conditioner. Portions of the circuit energy in
a conditioner of the present invention will, at sonme point in tine,
propagat e between portions of two distinct common conductive plate areas
along or on a differential conductor that is separated from the respective
common conductive plate areas by a dielectric nmedium as portil)fhﬂmbﬁﬂﬂéai d
energy propagates internally within the Wulti-functional energy

condi t i ONnegrdukts! Wﬁ??@%@%%%n@?%@é%&ﬁé%ﬁ %rttgﬁa %ima%}%it

Turning now to F ded pe€rspective view o uncti o

energy conditiponer 'S _physical architecture is shown. Milti-functional
ener gy cdﬂ&PFﬁ%ﬁé?&ﬁﬂupgn P?&@ﬁc%ﬁéﬁp?ﬁﬁrality of common conducti ve
plates 14 at |least two electrode plates 16A and 16B where each el ectrode
plate 16 i s sandRPesiely prepagating ape@ymasiusioirecibede wil Be sepanatediby hgst
one pair of electrical conductors 12a and 12b is di sposed through

i nsul at i ngcenral toonemomh&canductiveishiedd patiowayr pst, 20ntdinédhén theaiFataday chge-
comon conductive plates 14 and el ectrode plates 16A and 16B with

el ectri cal|ikgossiard Sfriici#a, Mf hédrpakrg B@ié&rié%g&ﬂl{gﬁé%»&ntém9% nie

coupling apertures 20 of electrode plates 16A an mon ~conducti ve

or of or r ed ARG RUFEAPAeN; o faRdnT ik ortiafel” brdiéhuls BB bl 54"

material deposited onto g__di electrjc |lamnate &Tnﬁ(;t shown) sim|ar tqg
processes YTwdangousiyn GrReitignede nWihc speRegtote F awdayk cagerlikes astielgne
pair of insulating apertures 18 are disposed through each conmon ground

conduct i vestplchure’'s £lectrestatiov propediasi aall by nubutuallys caAcelimgp asagrieticofighis
whil e:mai ntaining electrical isolation between commopn conductive plates 14

and el ect rprirlipgloRdthin e sAdrt didiencdbiisgparaYiohf o€ st eseapect i ve plates 14
may optionally be equi pped with

Grouped, common conductive electrodes or paths, physically shield most
of the area of the paired differential energy conductive plates or pathways from
one another, and allow close distance proximity of these differential conductive
pathways to function, when energized, oppositely, and in close proximity, always
separated by a common shield pathway, to still co-act in a complementary or
harmonious manner and to provide effective, energy conditioning internally within
the multi-functional energy conditioner.

Portions of the circuit energy in a conditioner of the present invention will,
at some point in time, propagate between portions of two distinct common
conductive plate areas along or on a differential conductor that is separated from
the respective common conductive plate areas by a dielectric medium, as

portions of said energy propagates internally within the multi-functional energy

" conditioner is in operation with an energized circuit.



fastening apertures 22 arranged in a predeterm ned and matchi ng position to
enabl e each of the plurality of common conductive plates 14 to be coupl ed
securely to one another through standard fastening neans such as screws and
bolts or in alternative enbodi nents (not shown) that can be nanufactured
and joined into a standard nonolithic-like fashion simlar to tPg 0
processes used to nanufacture chip capaggtors and the like. Fas QP%&
apertures 22 naﬁEaLso be 20 NOQV 2003 20 used to secure multi-functiona

energy conditi on&fiNG QW dadtifer 1.nen-edirird peespeastive oviewcef tuilfunctionakuch
as an enclosure or chassis of the electronic device nulti-functional

ener gy congheigyneondiionsr h@snphysical arohitectyicenéd showni t MultEfierdtionde epleddyes
16A and 16B are simlar to comon conductive plates 14 in that they are

conpri sed ebnditicRSNT id é@mFﬁ&é‘d bk p%réigligrl & %%@ﬁ{n%ncﬁmﬁ‘ag ifpg?ﬂ%éﬁoaf Wg\fraagﬁve

conductive material deposited onto a ectri am nate

iml t t fact hj ' .and the [|i

and | have MESIRIREEIERAICE AR TRE MRS RS SlBERR et 4R 1S Fenciianed ©
Unlike co n conductive plates 14, electrode plates 16A and 16B are

sel ecti vel %%WPC%‘PW%@@QQH@WQ Plafes 3t t e lepst anscpaic af Jeetiicat or s

12. Wile electrode plates 16, as shown in FIG 1, are depicted as snaller
t han comuoeordundorst 12« angl tteis dispobed threugbtinselating exbanutres r 8t &t Soupling
configuration has been done to prevent electrode plates 16 from

i nt er f eri ngpavtirestareoPimesiGadlint SR b B Hile ARk NdNgnd 8RS afes and

shoul d be ideally inset, withi'n the common conductive plates 14. El'ectrical

by the. arr hus and{6% i KieaRbal BoRabOBs 1" aal 1pP aftol BRlg Rapdctisl™

Zlngctl rzibcgfcésnhnoe\’é”?ecii to Iélog‘plinlg'; aEle?tﬁtrersi 58 lofcecfgc(:jtlrjc(): eogaialtgg 1%%?5%(51 e%tBs 6(ljnommon
conductive plates 14 consist entirely of a conductive material such as metal in the
preferred embodiment or in a different embodiment, can have conductive material
deposited onto a dielectric laminate (not shown) similar to processes used to
manufacture chip capacitors and the like. At least one pair of insulating apertures
18 are disposed through each commc;n ground conductive plafe 14 to allow
electrical conductors 12 to pass through while maintaining electrical isolation
between common conductive plates 14 and electrical conductors 12. The
plurality of common conductive plates 14 may optionally be equipped with
fastening apertures 22 arranged in a predetermined and matching position to
enable each of the plurality of common conductive plates 14 to be coupled
securely to one another through standard fastening means such as screws and
bolts or in alternative embodiments (not shown) that can be manufactured and

joined into a standard monolithic-like fashion similar to the processes used to

manufacture chip capacitors and the like. Fastening apertures 22 may also be



si gnal conveyance path and el ectrical conductor 12b represents the signal
return path. Wiile only one pair of electrical conductors 12a and UJ‘@V @@
shown, Applicant contenplates multi-functional energy conditioner 10 belng
configured to provide filtering for a plurality of pairs of electrical
conductors creating a high- density nulti-conductor multi-functional energy
condi tioner. 20 NOV 2003 21 The final e@nent which makes up

mul ti-func | tioner 10 1S erial 28 which has one or a
nunber of 'Eé%éeﬂg rF?gﬁgegﬁ‘é‘@gﬂﬁci@"aﬁanéwr%QI@@O'?%J'0 @ AnetheRamsopdyative
conducti ve r|ol ate 14, both el ectrode plates 16A and 16B and the portions of
el ectrical9%c# ttyessurfacen fHCh A5 gaRIIGiRpUsetalcehassis of Woe alettesnic aiavice
conductive plates 14 in a manner which isolates the plates and conductors

from one amuithfnctiroaipendrgy conditionendOtis beire esé®th donjuhsigiPsHct ors  12a
and 12b and coupling aperture 20. The electrical characteristics of nmulti-

functional energictenei flaRRef6A and %F@rsmlifb‘?'qo%rﬁlli’a%p?c%nﬁ}lc&iﬁglp?étgﬁe‘lﬂgy

mat eri al 28. If a dielectric material 1s chosen nulti un

condi tion | a | ily ¢ citive characterjstics. Material 28
may al so ﬁé tégtrrméﬁ)l a%X(I\!@Bp H%/%‘?Tl%itao 0”@&3?’? ?ﬂ’a'eﬁﬁ'ér Ohin A %ﬁ%&ﬁrﬁ@re'a%mqntwe
and surge ro%ect ion characteristics. Qher materials such as ferrites and
sintered p%ﬂ/ Ays reanduslivedpatssial, degosited @nto g diglectsicriaminate gnatr shiwde) an
i nherent inductance along with surge protection characteristics in

addi ti on tsimilae to the qwodessesmusedidd emanifaeturancitpl edpavitordaind s Hké andr om
the mutual coupling cancellation effect. The sintered pol ycrystalline

mterial ave drsoria dsrductorsdnab end 1 2 bTANRrbgh AERAES. ke o

pol ycrystalline is described in detail In t ent

101 ch 15, ARG ERAIARE"HRHGL Y4 SBERGNE A" IEN bR Seleciay ™
electrically connected to one of the two electrical conductors 12. While electrode
plates 16, as shown in FIG. 1, are depicted as smaller than common conductive
plates 14 this is not required but in this configuration has been done to prevent
electrode plates 16 from interfering with the physical coupling means of fastening
apertures 22 and should be ideally inset, within the common conductive plates
14,

Electrical conductors 12 provide a current path that flows in the direction
indicated by the arrows positioned at either end of the electrical conductors 12a
and 12b as shown in FIG. 1. Electrical conductor 12a represents an electrical
signal conveyance path and electrical conductor 12b represents the signal return
path. While only one pair of electrical conductors 12a and 12b is shown,

Applicant contemplates multi-functional energy conditioner 10 being configured to

provide filtering for a plurality of pairs of electrical conductors creating a high-

density multi-conductor multi-functional energy conditioner.



Ferro-electric material and a high permeability ferromagnetic material as

disclosed in U S. Patent No. 5,512,196, which is incorporated by reference
herein. Such a ferroelectric- ferrorragnetlc conposite materi al cahl vV B ned
as a conpact unitary el enent which singularly exhibits both inductive and
capacitive 20 NOV 2003 22 properties so as to act as an LC-type electrical
filter. The corrpactness formabili ty 2nd filtering capability of such an

el ement is usef f.or su ectro eti.c interfer I

crbodi ment , 1 nel FefinGERERET Siiar erakes BN ioRRL Srdey Sngtiong? @18
ferromagnetlc material is a ferrite material such as one based upon
copper zi roafesial 2Bawhithdasapae ot aviuraher oheleetricabpingrhes @F'ﬂsﬁui"@mﬁ‘ﬁ th?he
ferroelectric-ferronmagnetic conposites exhibit attenuation capabilities

whi ch shasriter sbgnsorobréndetonguctivie platd n4gbeticelestradelplgtesatcA aBdz168he
geonetry of the ferroelectric-ferromagnetic conposite will significantly

af fect the,qy Eﬁﬁbﬂlorﬁiﬁﬁéf&tr}ﬁ%l %Bﬂdh%i’itméeaﬁtﬁﬁ%epég& betwsdr tisdkwo

filter that enp corrp05|te e conposite can be adjusted during

L TS R iproukive PG e&%“fﬁ@"%bhéﬁ'@éﬂ*ﬁﬂ%@%@é % it and

attenuation for specific applications and environnents. Stil referrl ng to
FIG 1, teensetorsdromangtanaiber pxesptdonimercanmegtion W%Bw[éltaﬂ@@ eonducto
el ectrode plates 16A and 16B, electrical conductors 12a and 12b and

materi al 2fRavanid m2wamel desplingagertoren@0e The aléctrithlecharmcteniagicp abfnmuits
center common ground conductive plate 14. Center plate 14 has the pair of

el ectri calfyneRRicdirg {Je%%dﬁﬁﬁ\ell’l@ Sics BeRAGidY BY dhe tdatedtioresPARIité NS 28.

i nsul ating apertures mai ntain electrical isolation between commn

oround Cong kRl B eudls eBR AyRL AP FAL OB SR onde T e
plate 14 aér?mgl"lﬁftc:ggggtl\?zle aéheasragtgﬁstlcs Material 28 may also be a metal oxide
varistor material that will provide capacitive and surge protection characteristics.
Other materials such as ferrites and sintered polycrystalline may be used wherein
ferrite materials provide an inherent inductance along with surge protection
characteristics in addition to the improved c’ommon mode noise cancellation that
results from the mutual coupling cancellation effect. The sintered polycrystalline
material provides conductive, dielectric, and magnetic properties. Sintered
polycrystalline is described in detail in U.S. Patent Number 5,500,629, which is

herein incorporated by reference.
An additional material that may be used is a compasite of high permittivity
Ferro-electric material and a high permeability ferromagnetic material as
disclosed in U.S. Patent No. 5,512,196, which is incorporated by reference

herein. Such a ferroelectric-ferromagnetic composite material can be formed as

a compact unitary element which singularly exhibits both inductive and capacitive



and 16B each having the pair of electrical conductors 12a and 12b di sposed
there through. Unlike center common ground conductive plate 14, ﬂLM@fn

el ectrical conductor, 12a or 12b, is isolated fromeach el ectrod

16A or 23 2 0 NOV 2003 16B, by an insulating aperture 18. One of the pair
of electrical conductors, 12a or 12b, is electrically coupled to the
associ ated el ectrode plate 16A or 16B r2spectively through coupling

et 11 cal PoRR P A% 9G0aR ahcl GGG, Rl oL ThezeBhpachless,

weld, a resistive fit aqr any other met hod which wll provide a solid and
secure ele ma(?éhty c%’?'ﬁlé@?l"ﬁﬁ capgbilify1of isuchinan ielement ik uggful Jadisupprassingd t o

function properly, upper electrode plate 16A nust be electrically coupled
to the opelestromagineticrintaferencelutt amel 2mbddimentathd dembelebtricowesterial is
el ectrode plate 16B is electrically coupled, that being electrical

conduct or B@l*ﬂdm'\ﬁ%bhbtefélﬁétthé’%}r ﬁﬂﬁn@t’lc Qﬂﬁlatl '|Q2éefafﬁfésﬁ%éﬁé‘la§uéh GeMAHd ses

a pI ural i ty of outer comon con UCt Ive at es e outer common

ol ane. and P dRe"  SHPHIRC G1%) Eb%f‘q”%tﬁga% T

are electri Cﬂﬂ' connected to an outer edge conductlve band, conductive
term nati ot legtrigiferspmagnetic daqrrmatgeswxmamttmu@@am waﬁ@tm which
commonly used solder-like materials to an | arger external conductive

surface (nghow sioosighs ol develing gffhas fregubyciss s high ad 1tGRZdi The geometh) yf
conductive plates 16a and 16b and/or any plurality of electrical

conduct or sthpugdrréslediiv-feRBmistihetie! compRISRE ewilCAGIRAEARTY ‘Eﬁ&fm ultimate

conductive plates 14 to an external conductive "area helps w ttenuation

'n whi ch (oL, AP AR BT %ﬁie@”?ﬁié‘iurgé*é‘cgﬁifﬂ%écﬂ{aﬁ%ﬁfméﬁ”ac Che

conductlve Iate 14, t o _an external conduct
mposr?e %he composn*e can be a j%sfed during its manufacturing process to

enable the particular properties of a multi-functional energy conditioner to be
tuned to produce suitable attenuation for specific applications and environments.
Still referring to FIG. 1, the physical relationship of common conductive
plates 14, electrode plates 16A and 16B, electrical conductors 12a and 12b and
material 28 will now be described in more detail. The starting point is center
common ground conductive plate 14. Center plate 14 has the pair of electrical
conductors 12a and 12b disposed through their respective insulating apertures
18 which maintain electrical isolation between common ground conductive plate
14 and both electrical conductors 12a and 12b. On either side, both above and
below, of cenfer common ground conductive plate 14 are electrode plates 16A
and 16B each having the pair of electrical conductors 12a and 12b disposed
there through. Unlike center common ground conductive plate 14, only one

electrical conductor, 12a or 12b, is isolated from each electrode plate, 16A or



area hel ps el ectrostatic suppression of any inductive or parasitic strays
that can 2 0 NOV 2003 24 radiate or be absorbed by differentially
conductive plates 16a and 16b and/or any plurality of differential

el ectrical conductors such as 12a and 12b for exanple. Principals of a
Faraday cage-like structure are used when the common plates are %ﬁ“@gtho
one anot her as descri bed above and the g@gouping of commobn conduCti

plates to her co:ac the | arger e r nal ond ctive are r face
Fo Suppr cSBE 4 4t KBUAES AR RL- OB SN b ABY 1P B B R Tus: 178
conductive surface area in which to dissipate over voltages and surges and
initiate Fbadisy eledeicallkcouplag rtostha iassogigted seleshode BW%Sl eAcer afeB

other transients, sinultaneously. This is particularly true when plurality

of common re§|@ét§ﬂslf©ly ﬂﬁop? Ricetiplidg @periere Q0 | Colpling apettark 20 iaterfategrwitind
(not shown) but are I ed upon to provide an inherent ground for a

circuit iy ‘g}‘ﬁ)l fie' ol P bf%l%'&ﬁl ﬁdu@tb?sc‘i’f' g‘u%hghaé“sl%'h%gd €6fndttidh sh as

menti oned e I nSerte mal nt al ne tween conmon conductive

I d b I | d
pLLes L anddiiy pgfrtﬁra%?w%?érﬁ%aség e e i PP o Bl e "

characteristics. FIG 1A shows an alternative enbodi nent of
mul ti - f uncEcorRl elepsicgl cansretion.ondrorimulidunctional rnesgxderndiioner HafR of
coupling electrical conductors or circuit board connections to

mul ti - f undthetion pesprtyy uppedidiectreie plate 1B#s amist did glectiallyl aouléd yod!ne
common conductive plates 14 are electrically connected together by the

shari ng Ofop(bo%ﬁe éétﬁbé{l EQERICES 924 aP U tsaRslER iower elffdderplagndsBida

and/ or 14b own) at each conductive electrode exit and which in

o 00, PSSR SOBE SR CHIERT BRI o1

'S conditioner 10 optionally comprises a plurality of outer common conductive plates
14. These outer common conductive plates 14 provide a significantly larger
conductive ground plane and/or image plane when the plurality of common
conductive plates 14 are electrically connected to an outer edge conductive band,
conductive termination material or attached directly by tension seating ﬁeans or
commonly used solder-like materials to an larger external conductive surface (not
shown) that are physically separate of the differentially conductive plates 16a and
16b and/or any plurality of electrical conductors such as 12a and 12b for
example. Connection of common conductive plates 14 to an external conductive
area helps with attenuation of radiated electromagnetic emissions and provides a
greater surface area in which to dissipate over voltages and surges.

Connection of common conductive plates 14 to an external conductive

area helps electrostatic suppression of any inductive or parasitic strays that can



2 0 NOV 2003 25 placed into a portion of a larger circuit (not shown) and
energi zed. This voltage potential co-acts with the external conductive
surface area or areas through bands 14a and/or 14b (not shown) and the
i nternal common conductive electrodes 14 of the enbodi nent as Vf@{]\f"fﬂ ny
of the conductive elements that are needed to utilize a connecti t HA
all ows energy to propagate. In additiong24 each differential electrode plate

16A and 16B.. ' MAVA: f d
160 0 L3 8 AHL ) HUSERATPLELANEe RS 1 B0 FiPmdBRg
| ate 16A and 16B and thej ti d ' band, 4 d 40b whi |
AR R R S R R T e e

of multi-functional energy conditioner 10, each electrode plate 16 is
el ongat ed and FHidipalaeyf 8 dradaptcagedike sityaiuee arer u$eh wiierethe toosreop| at e
16A is directed opposite of the direction electrode plate 16B is directed.

The el onggdted apedihed 3o Ohetdrhége debainsd dbowé apdane epdupiayafdoriaon
distance in which the plurality of conmon conductive plates 14 extend with

the additi ol i t f ; r e Chj d and
40b by ad&?’ B ?g(r:\tgfg %@tg gretlogf%%. E%Iagg:&wrggﬁgclg ec?lg%ﬁ e%ggg%&?aécar%ﬁrhe
bands 14a and/ or, 14b not shown) and their,.associ.ated plates 14 is

acconpl i s RUHACRrGLBHPRIRSSi dIated HIFLERMBGNRIL STUSERNS A RICYHE 7 e own)
band and its associated common conductive or conductive el ectrode plate
14, respeconddtive Budace areandn avhjodadtio- dishinaiei evari vellages @pdeSuraes: RO of
an energized portion of a circuit when the . physical enbodi nent of

mul ti - f unghitigral Faeadagy cageiike t eeabstdlic supptegsiomt of pdrasities andcotherand
energi zed. Line-to-line capacitor 30 is conprised of electrode plates 16A

and 16B, wWafisferfth SSimAEshddidle RS 1sSpartullly #&3when plurality of common

conductive plates 14 are electrically coupled to earth ground {not shown) but are
relied upon to provide an inherent ground for a circuit in which the invention is
placed into an energized with. As mentioned earlier, inserted and maintained
between common conductive plates 14 and both electrode plates 16A and 16B is
‘r.naterial 28 which can be one or more of a plurality of materials having different
electrical characteristics.

FIG. 1A shows an alternative embodiment of multi-functional energy
conditioner 10 which includes additional means of coupling electrical conductors
or circuit board connections to multi-functional energy conditioner 10.
Essentially, the plurality of common conductive plates l14 are electrically
connected together by the sharing of a separately located outer edge conductive
band or bands 14a and/or 14b (not shown) at each conductive electrode exit and
which in turnl, are then joined and/or connected to the same external conductive

surface (not shown) that can possess a voltage' potential when the invention is



26 coupled to one of the pair of electrical conductors 12a with the other
el ectrode plate 16B being coupled to the opposite electrical conduchliyriRb,
thereby providing the two parallel plates necessary to forma capacitor.
Center conmon ground conductive plate 14 is an essential elenent anong all
enbodi nents or connotations of the invention and when joined with the
sandwi ching outer two common conductivee®l ates 14 together, act as

i nherent ground .34 and 34b i ch depic and 14A and 14B (not, sho as
connect i noPBEY ity Baforign o hatoet Rl Tnd o Voat opiarstin] hinibidae
line-to-line capacitor 30 and al so serves as one of the two parallel

pl at es forP@gBHal cpeagts-yith the ewsaalt eendmtivehsudaes miepapnlaress gheaugh
required for each line-to-ground capacitor 32 is supplied by the

cor r espondbanpdse| B r oaked/pk at4b 1(HBt $hoversy eindl tiye rieferneh @ongmbhGeondueétive
FIG 2, the capacitive plate relationships wll become apparent. By

I sol ating él%ﬁir@ﬂeﬁ!zf”ﬁ“tr@é’r‘ﬁﬁepﬁﬁé}ﬂ% Wést a‘e% ah of‘ﬂh:{ EORYGANE él'e?r?éﬁg%at

plate 16A or 16B with material 28 having ectrical properties, t resul t

IS a capacjtiy networ.k having a,co de bypass capacit.or 30 .endi ng
betveon - cREctsradt 1 Yilied 2t dhetof THRY olIShS enerate biopesnts. docaiifiong
capacitors 32 coupled fromeach el ectrical conductor 12a and 12b to | arger
ext ernal cepfdudifiepential alectsade pipte 18 gend d5Behasilits covi eutenedge eanductive |
be described in nore detail |ater but for the tine being it may be nore

i ntuitive bandsseursarfalce; 408 arsd d@bi nespeotively.0 Bauprdvide alecieigal cognoettibnsThe
| arger external conductive area 34, can be coupled with the center and the

R b b TR R R L AR R
and 40b while at the same time maintaining electrical isolation between other
portions of multi-functional energy conditioner 10, each electrode plate 16 is
elongated and positioned such that the elongated portion of electrode plate 16A
is directed opposite of the direction electrode plate 16B is directed. The
elongated portions of electrode plates 16 also extend beyond the distance in
which the plurality of common conductive plates ’14 extend with the additional
distance isolated from outer edge conductive bands 40a and 40b by additional
material 28. Electrical connection between each of the bands 14a and/or 14b
(not shown) and their associated plates 14 is accomplished through physical
contact between each 14a and 14b (not shown) band and its associated
common conductive or conductive electrode plate 14, respectively.

FIG. 2 shows a quasi-schematic circuit representation of an energized‘
portion of a circuit when the physical embodiment of mulﬁ-functional energy

conditioner 10 is mated into a larger circuit and energized. Line-to-line capacitor

30 is comprised of electrode plates 16A and 16B, where electrode plate 16A is



that are conductively joined and can be coupled to circuit or earth ground
by common neans of the art such as a soldering or nounting screws inserted
t hrough fastening apertures 22 which are then coupled to an encl 68 i0¥% 28
grounded chassis (not shown) of an electrical device. Wile

mul ti-functional energy conditioner 10 works equally well w th inherent
ground 34B coupled to earth or circuit 26round 34, one advant age of

mul ti-functjional .energy. gonditign 10 | .G t '
Gependi ng CHBRLIEA L AR Bri otrleettdl RBRG0R7 128151t 4 by bchicae
connection can be unnecessary in sone specifi applications. Referrin
again to miael 198 RaNg i eritnied olex dhe 6!?8%1% ieﬁW}HEg'i SRRAVEIE, a& ?ﬁereb%
conditioner 10 is denonstrated by clockwi se and countercl ockwi se fl ux
fields, 2%rovidthgthe tepearalietplated necessanyt todiermf a chpacitel. vCentdr ddnomon
fields 24 and 26, is determned and may be mapped by applying Anpere's Law
and using qrpﬁ 6'&iﬂdu§ﬂ@@_(bléﬂé| £4 i¢ arlakSenti cléMehn dmoriall dthBegiFndritsidr

t hunb para e? to and pointed in Irection of current flow through

the d

el ectrical n t Qr ar_ 1. i, ndl : ) . i r.~ends
of the con@ﬁ'@?g#gqn%cﬁt: ﬁg‘?ﬁg"e{rﬁléﬁb&ﬁ% \'ﬁg‘% n?%ggg n\mt{m\téﬁgs%rﬁe&%lé?@ét ﬁlgﬁpg\é\’ot he
current flow, the direction in ich the renmining fingers on .t erson's
hand curvé’qmmpé‘aﬁcégjupﬁéeﬁlﬁtﬁét"\lghotﬁgﬁ?herro?ﬁtt"fl%wr\eé ”ttgfé’%f*ptgﬂo ?FQIQ@E’ ‘EZ?Q'C and
26 . Because electrical conductors 12a and 12b are positioned next to one
anot her ardkpitteybead tAocandpt4s gniot sshowre ehagommectingr tera lagsy axternalnd
in many 110 and data line configurations, the currents entering and

| eavi ng Midriguctive ré@ 3l (rehawn) aind inefeiind CapaBRGE30 MdRaRbsErves lagr eby
creating a closely positioned opposed flux fields 24, and 26 whi ch cancel

at i ng o't _and 26 whi ch
Govi co. | Ll B e e PP Y speed aat o

lines as the | "Fhe %%ggné V;\gatrglpell np?at%pr%%%lsre%nfgrfe%%}\ Iﬁl%l-t%gground capacitor 32 is

supplied by the corresponding electrode plate 16B. By carefully referencing FIG.
1 and FIG. 2, the capacitive plate relationships will become apparent. By
isolating center common ground conductive plate 14 from each electrode plate
16A- or 16B with material 28 having electrical properties, the result is a capacitive
network having a common mode bypass capacitor 30 extending between
electrical conductors 12a and 12b and line-to-ground decoupling capacitors 32
coupled from each electrical conductor 12a and 12b to larger external conductive
area 34.

The larger external conductive area 34 will be described in more detail
later but for the time being it may be more intuitive to assume that it is equivalent
to earth or circuit ground. The larger external conductive area 34, can be
coupled with the center and the additional common cond[Jctive plates 14 to join

with the central plate 14 to form, one or more of common conductive plates 14



rise tinmes of nodern equi pnent create unacceptabl e voltage spi kes which can
only be managed by | ow i nduct ance surge devices and networks. It should

al so be evident that |abor intensive aspects of using nulti- functional
energy conditioner 10 as conpared to conbining discrete conponents found
in the prior art provides an easy and cost effective nmethod of 70 NIV 200)
manuf acturi ng. Because connections only peed to be nade to either ends of

el ectrical ,conduct or 2 to.proyide a line to |ine capacitance to th
circuit t htoﬂa?i%re 9 '.Ve[VZJq?’PI%‘Y\?é]qJEanbQ Feue agq CHREE qregarth EQJOPB‘E Byach
of the line to ground capacitance al so developed internally within the
enbodi nent Camiairkeano\afdbe artl suchias aysélderingeon saourdingwstievess imsesteddi ng
a potential savings in tine and space in manufacturing a |arger electrical

system utithraigly fabteniny espdrures P25 wBiths AeysthanCesBFEdS R & ehcisdii@nomode
insertion | oss neasurenents taken for a multi-functional energy

condi t i onegroldeANMESER @ngnéwngﬁﬁﬁH@Iéﬁriéél%ﬁ&.l%ﬂ%aﬁapac}nﬁﬁtﬂglﬁc%éaal(zgot

uF agai nst~the response rou ol’e” "capacit or e prior

shown) of the sane roxipgately the sane physical size di ter. The
gr aph shomgn?rﬁgtccﬁ{?qa}@‘?”%rr{]gg‘%?f i?%a@oweuﬁ‘?'? dplagren igﬁ'éurﬂ%%%@meﬁ o
capaci tance val ue of .47 uF perforns differently as conpared wth the
per f or nanc@aidh o fitcuity W@@ﬂﬂo&al o @dyantagedot maiefuntionak energypeenditionss
value of .20 uF, line to line. Wien both multi-functional energy

condi t i onet0'sphysital achiteetuat tisithet dependirigeupon eperiussrditorties iISAeeded,
mul ti-functional energy conditioner 10 denpbnstrates a significant and w de

di fferencegi mhveRal t §und 6h o0 r h OGS 510 fr:ﬁﬁt; ci es
up to 1200 Mr?,'zy (V\hi%huvr\]/as he Iimltoao%rﬁgo% egf}ﬁ%g equ pprgn% teha oes

capaci tor %lg)plicﬁkigns.BB shows a conparison of a differential node
measur enent’s e

Referring again to FIG.1 an additional feature of multi-functional energy
conditioner 10 is demonstrated by clockwise and counterclockwise fiux fields, 24
and 26 respectively. The direction of the individual flux fields 24 and 26, is
determined and may be mapped by applying Ampere’s Law and using the right
hand rule. In doing so, an individual places their thumt‘) parallel to and pointed in
the direction of current flow through electrical conductors 12a or 12b as indicated
by the arrows at either ends of the conductors. Once the thumb is pointed in the
same direction as the current flow, the direction in which the remaining fingers on
the person’s hand curve indicates the direction of rotation for the flux fields 24
and 26 . Because electrical conductors 12a and 12b are positioned next to one
another and they can also represent a more than one current loop as found in
many I/O and data line configurations, the currents entering and leaving multi-
functional energy conditioner 10 oppose one another, thereby creating a closely

positioned opposed flux fields 24, and 26 which cancel each other and minimize



same multi-functional energy conditioner 10 used in FIG 3A and is relative
to the response of the sane through-hole capacitor of the prior art 50
(not shown) as neasured in FIG 3A. Wen nulti-functional energy
conditioner 10 and prior art capacitor 50 are both attached to external
conductive area 34, multi-functional energy conditioner 10 denqﬂgwwamﬁf a
significant and wide difference in inse@8i on |osses shown for f efct es

up to 120Q L C: t | 1] f ' ' t). in
F 35 shedectents AFBultaic B Soibt, o MEsEiiolt afRAsRRRaL indtn

|l ine-to-ground with capacitance value of .47 uF is different fraom

mul ti - f undiQ@ @ngl higbriasy ¢atadinasoatthe mappsed sudiching speeds gndfast pulse
capaci tance value of .40 uF for one capacitor side of conditioner 10 and

i s appr ox.risewtimest dfemodlene egliprhent create wnacceptabip xoitage capiked whickf ca0 uF
measured fromnulti-functional energy conditioner 10 before test in FIG

3A AN al LPBbaaRARE BP Tw Hdudiand¥ eweR!ddvieanah@hetotis! ferent ial and

common node mul ti-conductor filter 110 shown in FIG 4. Filter 110 is
simlar to nulgizsf t AN FI [ at
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plurality of conductive el_ectroﬂﬁrg 118a thru 118h to formdifferenti al
mode couplfHRGIQNE)£OEIPF SORGHHONRN, ﬁ%ﬂ%ﬁr@gc&ﬁﬂmh@'%&f@r@ rCUPPEEERent s
which act on a plurality of pairs of electrical conductors, not shown in
FI G 4 but feund | &r the eriart @k ghroRidesNen 2easy 38nd constueftactive2 anathad1 24
shown in FIGS. 1 and 1 A As described earlier for the single pair

conduct or Hyhlfiaciutig | Petbuse fiineelons dninaeedBei mablbQo ditherc eATP D
conductive plates 112, conductive el ectrodes 118 and the plurality of
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mat eri al

approx. 72 the value of the capacitance measured for each of the line to ground
capacitance also developed internally within the embodiment and this provides
flexibility for the user as well as providing a potential savings in time and space in
manufacturing a larger electrical system utilizing the inventioh.

’FIG. 3A shows a comparison of é common mode insertion loss
measurements taken for a multi-functional energy conditioner 10 shown in Fig. 1
rheasuring line to line capacitance of .20 uF against the response of through-hole
capacitor of the prior art 50 {not shown) of the same approximately the same
physical size diameter. The graph shows that prior art capacitor 50 configured
line-to-line with a capacitance value of .47 uF performs differently as compared
with the performance of multi-functional energy conditioner 10 has a capacitance
value of .20 uF, line to line. When both multi-functional energy conditioner 10 and
50 are attached to external conductive area 34, multi-functional energy

conditioner 10 demonstrates a significant and wide difference in insertion loss



122 having predeterm ned electrical characteristics such as dielectric
material, ferrite material, MOVW-type material and sintered polycrystalline
material. Each of the plurality of commn conductive plates 112 has a
plurality of insulating apertures 114 in which electrical condugyqne LR
while maintaining electrical isolation fromthe respective comon
conductive plates 112. To accomvpdate a29lurality of electrical conductor
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mul tiple i ndependent conductive el ectrodes for each pair of electrical
conduct or $esting eawiemenththan dees ¢8P2@iR550sed of one of the materials 122
containing desired electrical properties is used. Support plate 116B is
conpri sed of a Fur3Bishoved acconparisor &f acdiffersdial 18bde h8asureh8mntartie118h
printed upon one side of plate 116B with one coupling aperture 120 per

el ectr Ode-sa%lfﬁﬂnﬁ-f@ﬁ&ro%aléﬁér hScaHdtorsatMU iused iRfF16. Blauamd id delstive to the
conductive electrodes 118a, 8d, 118f and 118g printed upon one sid f
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conductive materials are generall ){.made_ up of material, 122 so to all ow
respect i vanpasiiies indFise 3 Wehen sulli-fncignal epptevosonditianek 8 anskPreiudiing

t he manuf acturing process by standard means known in the art. Conductive
el ect r ode caplaeitornl5® ared botis attathed) te textenal esndlictved aked/ 340 0aulisfupational
descri bed are al so added or deposited by standard neans known in the art as

wel | i n t handFgPiebaaitivhieP d OPIQRBASatls &P Bineidavne aha Wideadifferertet iarihsértibh2D
is also applied to the sides of plates 112 during manufacturing so that
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peri neter i'nvent

equipment).

Graph in FIG. 3B shows that a reading of prior art capacitor 50 configured
line-to-ground with capacitance value of .47 uF is different from multi;functional
energy conditioner 10 which has a line to ground capacifance value of .40 uF for
one capacitor side of conditioner 10 and is approx. twice ih_e value of the line to
line capacitance value of .20 uF measured from multi-functional energy
conditioner 10 before test in FIG. 3A.

An alternate embodiment of the present invention is differential and
common mode multi-conductor filter 110 shown in FIG. 4. Filter 110 is similar to
multi-functional energy conditioner of FIGS. 1 and 1A in that it is comprised of a
plurality of common conductive plates 112 and a plurality of conductive
electrodes 118a thru 118h to form differential mode coupling capacitors and
common mode decoupling capacitor arrangements which act on a plurality of

pairs of electrical conductors, not shown in FIG.4 but similar to electrical



common conductive plate electrodes 112A, 112B, 112C to be j oi ned
conductively together to forma single conductive structure capabl e of
sharing a sane conductive pathway to an external conductive area 34 or
surface (not shown) when placed into a circuit and energi zed. Th i of
i ncom ng electrical conductors each have a correspondi ng electrBﬁgmgﬂhj
within multi-functional energy conditigper 110. Al though not shown, the
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made through the selection of coupling apertures 120 and insul atin
apert ur es sirigle paie congstor ondliiefunetional] energyl onditicespshawminonn whid. 1,
conductive el ectrodes 118a thru 118h perform essentially the sanme function

as el ectr edenpbat@ndlefivatlatbeBl 1, cdriductileasldcitddedG8 andithespiscdityasfi c
di agranms of prior art multi-capacitor conponents and differential and

conmon ”D%?eégpééni cW&@Oérwoﬁéteﬁ%! ané'arra%ﬁéabgrgweiéé!@a% thifer®fl the

present invention. A"l's 'd schematic of prior capacitor array

130. Essentially, a plurali.ty of capacitors,6 132 are forne nd. coupl.ed to
one. anot na22 bavibg rRdelSminde HedRBR sheheierafid Suckoes, GIRTin TRBHAD nal s
134 provided for connecting electrical conductors to each capacitor 2 0 NOV
2003 32 forite maiedalh MOV-tipe roalgsiel eod siitergts pelycyysidllineustatesato karb b
decoupling of individual electrical conductors when open term nal 134 of
each capadhé opluidily ofagorineot réarauclive oplatet ed 2t daisndi plutality ef eiosulating
conductors. FIG 5B shows a schematic representation of differential and

comon i4-4G10 i shoaff ' i kA ele@ridm@vi ng
FouTon i { Figertlied | mBORFNAiER eRedibal ??'f"e‘?&%{%”npgﬁﬁ‘gﬁ'#‘?iﬁﬂ'é‘%ﬁ?? et

hori zont alisclalé{?gn from the respective common conductive plates 112. To accommodate a

plurality of electrical conductor pairs, multi-functional energy conditioner 110 must
employ a modified version of the electrode plates described in FIGS. 1 and 1A.
To provide multiple independent conductive electrodes for each pair of
electrical conductors, a support material 116 comprised of one of the materials
122 contéiﬁing desired electrical properties is used. Support plate 116B is
comprised of a plurality of conductive electrodes 118b, 118¢, 118e and 118h
printed upon one side of plate 116B With one coupling aperture 120 per
electrode. Support plate 116A is also comprised of a plurality of conductive
electrodes 118a, 118d, 118f and 118g printed upon one side of plate 116A.
Support plates 116A and 116B are separated and surrounded by a plurality of
common conductive plates 112 which together excluding conductive materials
are generally made up of material 122 so to allow respective plates to be melded
or laminated and/or fused together during the manufacturing process by étandard

means known in the art. Conductive electrode materials and insulating structures



extendi ng through each pair of electrodes represents the common conductive
pl ate el ectrodes 112A, 112B and 112C with the lines encircling the pairs
being the conductive isolation material 112a. The conductive isolation
material 112a is electrically coupled to conmmon conductive plate

el ectrodes 112A, 112B and 112C and side conductive ternination pgh@yi ]
112D to provide a conductive grid that 31 further separated fromelectrode

plates 118a through .118h by areas, Jleft fre f conductive_ nmaterial.that
D) Fove a SepiSARmmiaRe axe 1S Sehed o derds re by R o ErEs sBoviyi e
t hrough 118h from one another and the conductive grid, as well. The

cor r espondhgs svsltindheveasuiesturt@eRrocess. t hru 118h positioned on support
material plates 116A and 1168, both above and bel ow the center conmon

ground conduct i Xecgnduiotivé li2rmarationo materiale t 2Doisorlsd appliexh tovile sides of
decoupl i ng capacitors. Each conductive plate electrodes 118a thru 118h ,
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terial 122. W | ti-f ' I . ditl 110,15 t
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found in 20 NOV 2003 33 electrode plates 11 8a and 11 8c, nulti-functjonal
energy corimmencondietive phatelecrerns hbéR. AdBdi 126 tebe iainagoerndyatively.

Again referring to FIG 4, nulti-conductor nulti-functional energy
condi ti ondogétHeri fo Soawnahairighy cwidustive stroetotercapabienofc shdringi aesamat e
el ectrode 112B but al so outer common conductive plates 112A and 112C. As

descri bed dgndiehiol i PathivayRoCen extéffal dndledde UeS 34 SR RN 4Rvn)
pl ates and conmon conducltive el ectrodes 112A, and 112C when j oi ned

t oget her tﬁt&?iﬁ'@gcgﬁ NRlto 24 deifdifit? SFRC _nEFGPES! TH 'PANE bt IR 'dbctiBgimon

conducti ve

conductors each have a corresponding electrode pair within multi-functional
energy conditioner 110. Although not shown, the electrical conductors pass
through the common conductive plates 112 and the respective conductive
electrodes. Connections are either made or not made through the selection of
coupling apertures 120 and insulating apertures 114. The c‘or_nmon conductive
plates 112 in cooperation with conductive electrodes 118a thru 118h perform
essentially the same function as electrode plates 16A and 16B of FIGS. 1 and
1A,

FIG. 5 shows schematic diagrams of prior art multi—capacitor components
and differential and common mode multi-conductor multi-functional energy
conditioner 110 of the present invention. FIG. 5A is a schematic of prior art
capacitor array 130. Essentially, a plurality of capacitors 132 are formed and
coupled to one another to provide common ground 136 for array 130 with open

terminals 134 provided for connecting electrical conductors to each capacitor



14 or central common conductive el ectrode 112B and an external conductive
area 34, (not shown) provide a significantly |larger conductive pathway or
area for nulti-functional energy conditioner 110 to simultaneously
suppress and/or mnimze and/or attenuate radi ated and conducti 0
el ectromagnetic em ssions of the paired conductors and provide ZW@{ giq pmg
bet ween said conductive plates and el ed8rodes of FIG 1 and FIG 1A or

ot her inv i i t ' r i
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and effectively acts as a Faraday cage-li ke, shi.eld e energized.,

trend fouﬁ@ﬂiViﬁ’?{JQh@‘ﬁﬁiﬂcmcﬁ%c‘f’agﬂiQPedergﬁgali g%]hcg %%?rh i‘%&éﬁ@or (7
m niaturization of equipment and the el ectronic conponents that make u p
that equiveselkectrtaliyconoested: thandtividuabsalestrical coRAWElOrS.- f uncti onal ener gy

conditioner arrangenents, have been no exception and their size has

continually deqgrienssd sidwd e sBRémiatiohepeeddrastiom\of bdiffecentad and siommoon and
i mbedded within integrated circuits only seen with the use of a

M Croscopgy, %erﬁﬂlﬁjcﬁhﬂghﬁ?dnﬁﬁﬁﬂ%étﬂna |§?\‘§|@! ZoPaitRther WAieh Hiasnd ermure

quite preva? t 1S the I'p capacli tor significantly smaller than
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conductors and traces found on circuit boards. The versatility of the
ar chi t ect indendifigt theough eiachupait iofreleciedes yepigsants Hir CORMMPRCoRALENE
I nvention extends to surface nount technol ogy as shown in FIG 6. Surface

mount mul thlafeuBRicirodal LIPA, gyl 280 addt 1 e witDthe Sineb@noircingitie: padrsvbeingi t s
i nternal construction shown in FIG 6B. Referring to FIG 6B, common

gﬁgggft | Vg hctib AisBitibg @é})eg%ﬁ%é?hﬂ% eBhuseR¢ iisslatiBhihaterii aka
is electrically coupled to common conductive plate electrodes 112A, 112B and
112C and side conductive termination material 112D to provide a conductive
grid that is further separated from electrode plates 118a through 118h by areas
left free of conductive material that allows a separation of each of the conductive
electrode plat('a.s 118a through 118h from one another and the conductive grid, as
well. The corresponding conductive electrodes 118a thru 118h positioned on
support material plates 116A and 116B, both above and below the center
common ground conductive plate 112, and form line-to-ground common mode
decoupling capacitors. Each conductive plate electrodes 118a thru 118h
common conductive plate electrodes 112A, 112B and 112C and support
material plates 116A and 1168, are separated from the others by dielectric

material 122. When multi-functional energy conditioner 110 is connected to

paired, electrical conductors via coupling apertures 120 such as those found in



differential plate 414. Comon conductive support plate 412 and first and
second differential support plates 410 and 414 are each conprised of
material 430 having desired electrical properties dependent upon the
material chosen. As for all enbodinents of the present inventilhN0V 200
Appl i cant contenplates the use of a variety of materials such as but not
limted to dielectric material, MOW-typ@3 material, ferrite material, film

such as My r of | S s such, as__sintered
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el ectrode 416 coupled to the top surface of material 430 in a manner which
| eaves i sdtHPMORA mgﬁﬂ@”@l@ﬁgmﬁﬁmd&ﬂﬁﬁe outer perineter of first
differential plate 416 along three of its four sides. Isolation band 418
is sinply a porAgain oefersingrital HI&D tdhatmblisconduictdreemuttbfiaratidnhly energy
conductive el ectrode 416. Second differential plate 426 is essentially
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physi cal orientation with respect to that 'of first differentia

Second 20 ' r I.al ort pl at 14 1| [ of

mat eri al ﬂg&ﬁéc%‘oﬁa%EOR@U%[ﬁ%vgﬂ{etfcggfﬂgﬁeéoiﬁ@c@}sﬁFﬁ}@ést i‘@'ﬁ?qdogqg(u"rféée of
material 430 ip such manner. as to |eave isolation band 428 surroundi ng
the outer %épriﬁﬁgéﬁ reratioacton ! @vr fl ednchilPalhesg) aiter £ommps epriducive drlatess
four sides. What is inportant to note about first and second differenti al
pl at es 4l1@rghgoamaons ooimdeictiee elactnodasi biRAy ad rdd evhero jained tagetHeertoi s
that the one side of each plate in which isolation bands 418 and 428 do

not cir curevh diberaAdavitinBach réSbeclRerineontaingy seritiAlBoPRRoANEStRIctive fplate
also inportant to note about first and second differential plates 416 and
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is that a not shown, u urt her ex

area 34, (not shown) provide a significantly larger conductive pathway or area for
multi-functional energy conditioner 110 to  simultaneously suppress and/or
minimize and/or attenuate radiated and conductive electromagnetic emissions of
the paired conductors and provide shielding between said conductive plates and
electrodes of FIG. 1 and FIG. 1A or other invention embodiments', and provide a
greater surface area to dissipate and/or absorb over voltages, surges and other
transient noise, and effectively acts as a Faraday cage-like shield when
energized.

One trend found throughout modern electronic devices is the continuous
miniaturization of equipment and the electronic components that make up that
equipment. Capacitors, the'key component in multi-functional energy conditioner
arrangements, have been no exception and their size has continually decreased
to the point where they may be formed in silicon and imbedded within integrated

circuits only seen with the use of a microscope. One miniaturized capacitor



The conductive area of each differential electrodes 416 and 426
respectively, are physically shielded fromthe other by the interpositioned
central comon conductive el ectrode. 424 such that the boundaryéqugV k)

perimeter of each respective differential electrode 416 and 426 is inset
wWith respect to the common conductive el ectrode 424 border or perinmeter to
a degree that the common conductive pl agg 424 regi stration area or under

| ap area all o t he, common onductive. plate 424 to a rr oversized in
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t hat sandw ch said common conductive plate 412. Wth respect to the common
conduct i veswiadet tramestandarhthrobgh haleger lebdet eapacitors. aphip cdpacitepeempiay t he
equally sized differential plates 416 and 426 can be essentially inset to

a degree 1 bafaydafoghe tatHRiody G0 BhySeaRN andl eRtAGIl €8nnadét %rpélbeﬂucbp

escape or enter the area occupl ed Ey differential elecCtrodes 416 36 2
2003 and 4 e 0

nsetting 3 33?”&“2&? %@%#%QFS*@U@?JC%‘. SR CAT ST d&‘tﬁgpaﬁsh#é‘%m
respect to P r @H§ of connnnggtﬁtes 424 424a, 424b that are
sandwi chi ng" §¢ fng tngtional ;ereray1 eonditienero ef dhe Riesent ipyastios extends to
el ectrostatic shielding effectiveness during an energized state. This

ori ent at i osurihdewsoum teckoologyads shadncinoflG.o6 beSudapd edour eulti-furedtiopat o
either individual differential plate 416 and 426 but not necessarily both,

so to al | oghérly cindittyrRtaod iksHRRasRtr | WA GARMEsSRBSHET YorsstRididn shown in

condi ti oni ng, betmeen pai red, but oppositely positioned, differential

const ruct | BIC 8% 1 Retdna RLORG: Sﬁﬁ??%%ﬁ?%ﬁtﬁééﬁﬁ%\?% YPeeR idls 414 v

'n that Itéanc?wibhegcggt?meesén ltrs(?tr Icif?‘}erent:al support plate 410 and second support
differential plate 414. Common conductive support platé 412 and first and
second differential support plates 410 and 414 are each comprised of material
430 having desired electrical properties dependent upon the material chosen. As
for all embodiments of the present invention, Applicant contemplates the use of a
variety of materiéls such as but not limited to dielectric material, MOV-type
material, ferrite material, film such as Mylar and newer exotic substances such as
sintered polycrystalline. |

First differential support plate 410 includes conductive electrode 416
coupled to the top surface of material 430 in a manner which leaves isolation
band 418 surrounding the outer perimeter of first differential plate 416 along three
of its four sides. Isolation band 418 is simply a portion of material 430 that has
not been covered by conductive electrode 416. Second differential plate 426 is
essentially identical to first differential plate 416 with the exception being its

physical orientation with respect to that of first differential plate 416. Second



common conductive el ectrode 424 coupled to its top surface . As can be seen
fromFIG 613, common plate 424 has two isolation bands 420 and 422 .
positioned at opposite ends. Common plate 424 is aligned in between first
and second differential plates 416 and 426 so that |solat|on£ﬁ%@?§m 20 and

422 are aligned wth the ends of first and second differenti S 416
and 426 that do not have 1isolation band® Al three plates, common plate

ha i ! commn pl
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| ates are_ stacked,gne on top of the other, differential conductive
o ectr ode A2604S 26 Gauled K641 SEHTa0R Gl eNatesabs 3o i sueh42manner taseto
backsi de of common support plate 412. In a simlar fashion, conmon

conduct i veeavedsolatien 4d 428 sulratuedirig ¢he dutdrepervinetdr 6DBusHd Yiféreatarr ode
426 by 20 NOV 2003 37 the backside of first differential support plate 410

that is cqiafd 528 adndrekl ofl its i SiFd<ST Wi ié“??ﬂgbﬂaﬁ{ & ngﬁ tabﬂﬁt firs and . | |

construction of surface nmount nulti- functional energy con I-oner

i | w 424 .and fi d,.second
it er ent 15 OpPa B BRgEE TC0M 328 PrucHl cnitRle et raect e grene
arrangenent shown in FIG 6B and FIG 19 as described, two additional
comon corfRReN s thehthe onesside ol epaheplate: ipwbich setatiarobsndsiviiBhand 428

differential plates 416 and 426 that are in turn, sandw ching common

conduct i vedo pbhtiecurpgcritié arearrapgBdar8D dagmearapars front oak! andther. Safealsd
mat eri al nmake-up, size, and a generally parallel orientation of their
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plate 424 wthin the enbodi ment. A neans tor coupling ectrica Uctors
to the di fdrRifitidwith! REDEBPES the common conductive plate 424 is that all though

not shown, but further explained in FIG. 19.

The conductive area of each differential electrodes 416 and 426
respectively, are physically shielded from the other by the interpositioned central
common conductive electrode 424 such that the boundary or perimeter of each
respective differential electrode 416 and 426 is inset with respect to t‘he common
conductive electrode 424 border or perimeter to a degree that the common
conductive plate 424 registration area or under lap area allows the common
conductive plate 424 to appear oversized in relation to the equally-sized
differential conductive plates 416 and 426 that sandwich said common
conductive plate 412.

With respect to the corﬁmon conductive electrode 424 and the range of the
over lap with respect to the equally sized differential plates 416 and 426 can be
essentially inset to a degree that when energized the entrapment of parasitics

attempting to escape or enter the area occupied by differential electrodes 416



416 and 426 nmust be included. Electrical conductors are coupled to surface
mount nulti-functional energy conditioner 400 through first differential
conductive band 404 and second differential conductive band 406, which are
i solated from comon conductive band 402 by isol ati on bands 408 positioned
in between conductive bands 402, 404 and 406. Conmon conductivpﬂ?gmg%ﬁoz
and isolation bands 408 can extend 360 ifegrees around the body of 4

rul 1+ unghd el e aerenoplpi pira i BLBYARGhoRbAL bR, MG bsdilG o,
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even elimnated by replacing conductive band 402 with conductive

t er mi nat i o®f @amMmarupledes dad, 38420438y e Breteandwiching diffeidrdial prates 416
appearance and function of term nation bands 84 found on FIG 14 or of the

type nor medd 428 dndnwilhénerebse Ahesbleatitsefieosidieling stfititivehess Aiftitg awe
bands 404 and 406 not only extend 360 degrees around respective portions
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432 and 434, Fespectively. efrerring etween and

6B, the coypl,j.n etween .t he, co tive bands dth | at es can be seen.
First diffaPEreRly (S &Vﬁ‘&ﬁd?ﬁ’wuﬁgaﬁé&%*ql ?f@dﬂﬁé 204438 SUratnggessanly

el ectrical coupli n% with differential conductive electrode 416 which does
not have ik@hat Ben @arailow) sforexdifferentiglit opbasedndulf domplemiritanr eenéngly

pl ate 416. Second differential conductive band 406 is electrically

i sol ated feamdittoningnbetveden pateanbuf prbsi@éI?f;ﬁfsﬁiﬁde%l, diffétentiaft EBndustors)
i sol ati on band 422 and 428 respectively. In a simlar fashion to that just
descri bed,4 584 2¢i f ferential conductive

Common support plate 412 is similar in construction to first and second
differential support plates 410 and 414 in that it, too, includes material 430 with
common conductive electrode 424 coupled to its top surface . As can be seen
from FIG. 6B, common plate 424 has two isolation bands 420 and 422 positioned
at opposite ends. (’:r-)mmon plate 424 is aligned in between first and second
differential plates 416 and 426 so that isolation bands 420 and 422 are aligned
with the ends of first and second differential plates 416 and 426 that do not have
isolation bands.

All three plates, common plate 424 and first and second differential plates
416 and 426 do not have any type of conductive surface beneath each plate and
therefore when the plates are stacked one on top of the other, differential
conductive electrode 416 is isolated from common conductive electrode 424 by
the backside of common support plate 412, (n a similar fashion, common

conductive electrode 424 is isolated from differential conductive electrode 426 by



band.406 including end 432 is electrically coupled to second differenti al
conductive el ectrode 426 of second differential support plate 414. Due to
i sol ati on bands 420, 420A, 420B and 422, 422A and 422B of comon support

plates 412, 412A and 412B and first differential plate 416, the second
differential conductive band 406 is electrically isolated frdmNhellrst
differential plate 416 and comon pl at es7 424, 424A and 424B. El ectrical

[ of C n,co Cli band 402 t | ates 424, 424A and 424B
o R e ompi henBRRE RS ferf s et ot oD, el 68 Sromitinh ot daidat | vo
band 402 or its substitutions, to common conductive electrodes 424, 424a,

424h, whi ¢h30.ack isol ation bands along two sides. To 20 NOV 2003 39
mai ntain electrical isolation of common conductive el ectrodes 424, 424A,

424B from firstRefafringcood dbf FEGeBA, athe ashititicien bandirdRe FreLtOPaulti-
I sol ati on bands 420, 420A, 420B and 422, 422A, 422B of comon plates 412,

412A, 412 i W i fir and
second di Efugre{elﬁ':@g%néggn uc |Id\?gérb%§}m48% @ﬁggﬁgﬁzém%@ﬁﬂﬁ%%og’éwgbc@%Ve
el ectrodes, . 424,424 424B. wth the other e i rents of the

di f f er ent i 444 QHHL%E SgeeRd ﬁﬁﬁﬂ?ﬂt'ﬁmﬁ%tﬁﬁ 4 a%é&g;ﬁrﬁcﬁ%‘jﬂ'@ﬂﬁd tegether
present invention, conductive electrodes 416 and 426 of first and second
di f f er ent i agcosdipgotot thel atrepgarmenhstiowndinalckG.a8B aard REG. 18-4s desdiibédrievat i al

node capacitor when el ectrical conductors are coupled to first and second

di f f er ent i addigomalusmmenbeoritiucfd piitds 40aA hhd 24248 Gr tiofed &' BhhBWich
capacitors are forned between each conductive el ectrode, 416 and 426

o] o Sersie A o SRR BRNANEH LSRR A5t Sondidfe
plate 424. Plates 424B and 424A are essentially the same in material make-up,
size, and a generally parallel orientation of their respective bands and electrode
edges with that of said center conductive plate 424 within the embodiment.

A means for coupling electrical conductors to the differential electrodes
416 and 426 must ‘be included. Electrical conductors are coupled to surface
mount muiti-functional energy conditioner 400 through first differential colnductive
band 404 and second differential conductive band 406, which are isolated from
common conductive band 402 by isolation bands 408 positioned in between
conductive bands 402, 404 and 406. Common conductive band 402 and
isolation bands 408 can extend 360 degrees around the body of 400 multi-
functional energy conditioner to provide isolation on all four sides, however
because of the almost complete shield-like envelopment of differential
conductive electrodes 416 and 426 by éommon conductive plates 424, 424A and

424B, common conductive band 402 can be reduced in size or even eliminated

by replacing conductive band 402 with conductive termination structures (not



FIG 7 discloses a further enbodi nent of a multi-functional energy
conditioner fornmed on a Mylar-like or filmnmedium This enbodi nent is
conprised of a filmmediumand nmetalizing or conductiveization that is
applied by neans known in the art and consists of a common conductive
plate 480 followed by the first electrode differential plate?4680y MiEn
anot her conmon conductive plate 480 and38econd el ectrode differenti al

pl ate 500, tds [ - '

Csaent i al | 3" AR SHlaF o BB s RS Al e bP et ing BT BB R e folipo on
nunber of eni,al s h.,as but not linted to Ml ar, erein film472 is
conpl et el y%t At ?rzgﬁlfﬁ? tHB%@QEBWﬁMC"E?éBe'%?T% E'cﬂ*not':;,Jil'é'“?I Q&??QCP\B@ dihergntial
electrically friendly material on one side creating a netallized or
conduct i vefgndunitre pands 40dantd)4DEgwmtsonlp endench 866 degreat|arpedd mespegtivieed
conductive material are renoved ("de-netallized") in predeterm ned

patterns tporioastaf makiHahtlional kwerge esnditibhst 400, b A156 iesterd & 8odiliis
two | aser edged isolation barriers 462 and 466, which divide first

di fferentiado phataa468spadiRely)r €e conductive areas: el ectrode 464,
i sol at ed el ectrode 468 and cdnmon el ectrode 470. Second differential plate

500 is identicak,,t Lrst differ Lal at e | n.that if_h two .

i sol ation barri ?P’speé%@f%&aﬁ&awﬁFER%P@M%E%@%@% g‘fg‘f ?Bgeﬁﬁi gﬁepF%‘f@'”QOO
into three conductive areas: electrode 510, isolated electrode 502 and
common el keesde the gonduetiveybands rand dhe nlalesneaniitie seent i &irspidifferentiaid
and 500, isolation barriers 462 and 506 are essentially U shaped to create

el ect r odescargiuciing H20d #b4dt inchedinpaead a4B4r geaintates afletfrical coupblingc ot
pl ates 460 and 500. U shaped isolation barriers 462 and 506 all ow

el ectrode diffdrexitrhi Tohduetiextaastrddd lav et @hﬁﬂ‘ﬂ%oe@r@)taﬁgvé]ié%l?ﬁéﬁ i\éﬁ'g% g

Extending fromisolation barrier 462 and 506 are nenbers 4 an

ext endi ng_LABRYIBOLAEUhA B filsPietRiA 0041 8" SeddRBRGHE-shiE) B0RuTARe

Menbers 474 ext end perpendi cu
band 406 is electrically isolated from common plate 424 and first differential plate

416 due to isolation band 422 and 428 respectively.

In a similar fashion to that just described, second differential conduct_ive
band 406 including eﬁa 432 is electrically coupled to second differential
conductive electrode 426 of second differential support plate 414. Due to
isolation bands 420, 420A, 420B and 422, 422A and 422B of common support
plates 412, 412A and 412B and first differential plate 416, the second differential
conductive band 406 is electrically isolated from the first differential plate 416 and
common plates 424, 424A and 424B.

Electrical coupling of common conductive band 402 to common plates
424, 424A and 424B is accomplished by the physical coupling of sides 436 of
common conductive band 402 or its substitutions, to common conductive

electrodes 424, 424a, 424b, which lack isolation bands along two sides. To



outward fromthe ends of u-shaped isolation barriers 462 and 506 at their
points nearest ends 476 and 514 and nenbers 473 and 513 extend

perpendi cular to and outward fromisolation barriers 466 and 504
respectively in order to fully isolate conmon el ectrodes 470 and 508 from
ends 476 and 514. In addition, both first and second different ZdINIpIBes
460 and 480 have isol ated el ectrodes 4689 and 502 formed on opposite of

ends 476 angimath Blectiali kel A EahmdtP BoRdete dlechialelONr2993ad hoan -

Common conductive plate 4 I'ncludes 1solation barriers

di vide co n gconductive plate 480, intq three con tive rfaces: = coymon
el ectr odenﬂg@, 1%'isg 8r‘§t5eed’°é‘ﬁéﬁﬁ?@@giahgaﬁ%'wesf&@ﬁ%%é|aé1$it ﬂ@éelsg@lpn,@ands
shown, isolation barriers 482 and 492 run vertically adjacent to and in
paral | el 4€@.n4288, 420 andd4Rer 42289228 of cepromaroplates i 412,p# 424, 4408
Both isolation barriers 482 and 492 al so include nenbers 496 extending

out war d angpreveat pey ghesicar cdupsimgt dfeenddy 432 ahd i3t bfoMst ahd iseebal idferBafisll er s
482 and 492 and are positioned so when plates 460, 480 and 500 are

S acker o fRe BArgReAoNAY 468 SO COARAGR, coRAULHR MR, hANARRE |

I solation barriers 462 and frrst secon
and 500. ditional feature is that commobn conductive plate 480 can be
optim zed ‘'use in filtering AC or DC signals. Isolation barriers 492 and

482 as described above are optinzed for use in filtering DC signals. For
DC operation, He¥ithiibg ehecembgsynasts aiitbesdifierestial ard cemmon maode anudti

w thin common conductive plate 480. When the filter is conprised of a film

medi um anduostiohdl@nefrgy tonditignaCof tiegpedsent im@ntibad cehdattivedelecF8deadd 6494

require a greater area, which is acconplished by etching nodified

i sol ati on &@f BPETCT fifSarmhdedSil difReNBallduidrplates 410 and 414 act as a line-
to-line differential mode capacitor when electrical conductors are coupled to first
and second differential conductive bands 404 and 406. Line-to-ground
decoupling capacitors are formed between each conductive electrode, 416 and
426 respectively, and coupled, common conductive electrodes 424,424A, 424B,
which form a Faraday cage-like shield structure 800 (not shown). |

FIG. 7 discloses a further embodiment of a multi-functional energy

conditioner formed on a Mylar-like or film medium. This embodiment is
comprised of a film medium and metalizing or conductiveization that is applied by
means known in the art and consists of a common conductive plate 480 followed
by the first electrode differential plate 460, then another common conductive plate
480 and second electrode differential plate 500, then another common
conductive plate 480. Each plate is essentially comprised of film 472, which itself

* may be comprised of a number of materials such as but not limited to Mylar,

wherein film 472 is completely metalized or made conductive with another



runni ng isolation barriers 484 and 494 are etched cl oser together and
closer to the center of commobn conductive plate 480. To acconmpbdate this
nodi fication, nenbers 496 extendi ng outward and perpendi cul ar fromthe
vertical sections are |onger than for the DC version. The greater area

i solated el ectrodes 484 and 494 provide better AC filtering
characteristics, although either configution provides fil t drl N{@ 083 bot h

types of C§|@eﬁ[a§ally4fﬁeﬁd@ h@t’eﬁéﬁoén%l@sﬁ% tc?éé)f agrr%rtﬁlllﬂé it @&dﬂ%@ E‘]’Ze

enbodi ments of the nulti® functional energy con I oner con |gure

th el ect t | % t ted b b t f
\pl)mer f o?meﬁg'%gﬁgp@%?emhgﬁ'ég E‘?ﬁr‘?{gl BH %g‘?f m&f%'&e%ﬂf/éepg?i%%o@ﬁwgenm%frf’ﬁgft ric
notors are a trenendous source of electromagnetic emn ssions and unbal ance.
This fact #% domeved &denmetallizgamhnn Psrdateaningdopaliems, doegraate eisolation

running a vacuum cl eaner in front of an operating television set and
noti ci ng "bamiers.f iFitsttdifemntiab platd MB0 hatawelaser edgethisoldtiont Bariersi462 i s
due to the el ectromagnetic em ssions fromthe notor. Electric notors are

used extenghd &8s, i WhRhNERRRS st BRfRemtp JM@@%OSHE& dtg?eéﬂ%%%nvér%fréé@es

dryers, dishwashers, blenders, and hair dryers 1't1on

wpers,  ogE ?%’%"‘Bﬁd%t%%@ BlepffpB6; 4pE Rl Kot Brc R Pae; 470apecord

ant ennas anﬁ ? g@é,of ot her functions and can nunber from 25 notors
per aut omo¥ P@m M? 03ﬁ‘é@ntIQﬁG‘PJ"ﬁhglﬁ#ﬁWﬂ%.pfﬁi@eW@ inhi@abitebas dwee of
electric notors and increased el ectromagnetic em ssions standards, there

i s a need isolatiahf banriens %6 aadd5@4 rmiioh ndididef sécand miifferentiak pldte 50 into

i nt egr at ed packaged that can reduce and in many cases elimnated all but

one passi vilre®nguneittivé canzey i slectrdife ML dieidtéd t QBEREIENF0RCASE common

suppressi on without use of inductor or ferrite
electrode 508. For both first and second differential plates 460 and 500, isolation
barriers 462 and 506 are essentially U-shaped to create electrodes 464 and 510
that encompass a large area of first and second plates 460 and 500. U-shaped
isolation barriers 462 and 506 allow electrode 464 and 510 to extend fully to ends
476 and 514, reSpectively.’—Extending from isolation barrier 462 and 506 are
members 474 and 512 and extending from isolation barriers 466 and 504 are
members 473 and 513. Members 474 and 512 extend perpendicular to and
outward from the ends of u-shaped isolation barriers 462 and 506 at their points
nearest ends 476 and 514 and members 473 and 513 extend perpendicular to
and outward from isolation barriers 466 and 504 respectively in order to fully
isolate common electrodes 470 and 508 from ends 476 and 514. Ih addition,

both first and second differential plates 460 and 480 have isolated electrodes 468

and 502 formed on opposite of ends 476 and 514 by isolation barriers 466 and
504.



conponents used in addition to an invention enbodi nent El ectric notor
filter 180 nay be made in any nunber of shapes but in thewoﬁﬁ(eferred

enbodi mrent shown in FIG 8, it appears as a rectangul al W J conpri sed of
material 182 having one of a nunber of predeterm ned el ectrical

properties. FIG 8a shows the outer construction of filter 180, which
consists of a 20 NOV 2003 43 rectangul &1 bl ock of material 182 having an

i nsul at ed shaft r Cordifiti ' ﬁ#a%h j : t
188 aperture iscg’g‘?ﬂ%gcg%sarlllv?}d%%{gm?r??é [H(;&ri |s'syéétiﬁtﬂ%g&e'§sggg %ﬁ% 4;828
consi dered re as,a convenience to the user than _ any electrjcal

condi ti oni ¥ 'anﬁz‘ﬂg%n%?m?% tctoinaHPﬁ‘be tﬁatgnf'@ai'raolgﬁ'e pEPPdEtiven $uriaeas: | ¢
can be elimnated and optimally placenent space is designed in for use.

Conduct i veCOARRD elstrade 480, isnlated eientradendbd tandk idodated aleetrode @948b As
shows a side view of filter 180 with the arrangenent of conductive bands

184 and I1sHbvamdisotationnbswiets cto2vant 9P hE6 vericallyeadjstentcr hiidandparallel
physically isolated fromone another by sections of nmaterial 182 -

posi ti One%ﬁﬁttﬁ’éeﬂgﬁthﬁnd' g‘?ﬁ %béegi&l”ggrsnn%r@coﬁﬁuéi |ReCA85S BGH is%ﬁt@gong

an imagi nary centerline i'n all previ ous enbodi ments,

physi cal chitec e_of esent, i,nvention is_.conprised of, conductjve
el ect rodegﬁiré'fr%n%égwgn% %ﬁfcghﬁoﬁn(ﬂﬁﬂ%u%%ﬂseﬂgg Ieg%ncﬁ@% 54| clREg i n
between. Material 182 having predetermned electrical properties is

i nt er sper sRRFPSBLIGUERT TEOM the Vierticad sestierek isolatipndiarniniers 4B8and 492 and are

connection between the vari ous conductive el ectrodes 181 and 185 and

common conphsitioved sbexhemnatés3t60Si480 and S5O0t ikt statked ethiyr &caligmed with
enbodi nents of the present invention, filter 180 enpl oys conductive bands

e, e SRS IOk U SRSl b A SRS RS
In contacts iy differential plates 460 and 500
An additional feature is that common conductive plate 480 can be
optimized for use in filtering AC or DC signals. Isolation barriers 462 and 482 as
described above are optimized for use in filtering DC signals. For DC operation,
isolated electrodes 484 and 494 require very little area within common conductivé
plate 480. When the filter is comprised of a film medium and used for filtering AC
signals, isolated electrodes 484 and 494 require a greater area, which is
accomplished by etching modified isolation barriers 486 and 490. The vertically
running isolation barriers 484 and 494 are etched closer together and closer to
the center of common conductive plate 480. To accommodate this modification,
members 496 extending outward and perpendicular from the vertical sections are
longer than for the DC version. The greater area isolated electrodes 484 and 494
provide better AC filtering characteristics, although either configuration provides

filtering to both types of current.



conductive band 184 to provide the electrical interface required. As shown
in FIG 8c, conductive electrode 181 does not extend fully to cone in
contact with conductive band 194 which is coupled to conductive el ectrode
185. Al though not shown, common conductive el ectrode 183 extends full

bet ween common 20 Nov 2003 44 conductive bands 186 without coni hy0¥ 3003
contact with conductive bands 184 and 19 Agai n, by coupling common

conductive bandpi3$§6 8 othkhisgH i 4le efirekit’l BivaFds %So@ﬂﬁaﬂté“é’f Clg dng}!ﬁ-

Shown) and used as a floating ground, the inherent groun pr ovi

conmon co r che

represent 2@ hg{r%b'\(@ #%ﬁgrcgﬂtﬁ ftgﬁ%%r %nﬁ@@%@c%ﬂ&&g V(féh %@‘?915'% B’&# ??%?"WSO
showi ng co ‘ﬁ't@ a te)l e trOdedewl a 185 providing the tvvo necessary

paral lel gl ited, by this, e mﬁ’é‘t I"?"PeP% @rr%zngnea%rgaoggmdlﬁgn@spamomr
while at the sane tinme working in conjunction with comon conductive

el ect rode elegtgopigs prappligationme- t Blegticintatorsaretnde tirnengbis gsoareaci dfor s

with comon conductive el ectrode 183 co-acting with inherent ground (not

shown) . Aldectrsimagnetic emiesidnst and uUbBBRMCES Thisl bt 485 VBTNV eGP I USirh e
bands 186 which aIIow electric notor filter 180 to be connected to

(not Showr Jffﬁé*‘é‘{l eﬁl“%‘}év&f'?é"efﬁﬁ%dpre'ﬁﬁ? YRR IR of Bplue”

t hree commmn tlve electr 183 conduct| e el ecirodes 1 1
an- 185 AR Bhrefas SSeliiarsrtand Nefend snon BTty Srmen |1 os el
differenti el ectrodes to obtaln varyi ng capacitance values through the

addi tive & ﬁet@{e\fdﬁl%a$ Auecto the glactramaonstici emissians fram the onotbed Electric
previ ous enbodi ments. FIG 9 shows differential and comon node el ectric
mot or fil treptar8Garealsart extemisivehaind aphymberof oo ppeliancesbach Escwashing
200. As shown in FIG 9a,
machines, dryers, dishwashers, blenders, and hair dryers. In addition, most
automobiles contain a number of electric motors to control the windshield wipers,
electric windows, electric adjustable mirrors, retractable antennas and a whole
host of other functions and can number from 25 motors per automobile to over
150 per luxury automobile. Due to the prevalence of electric motors and
increased electromagnetic emissions standards, there is a need for differential
and common mode filtering ability in one integrated packaged that can reduce
and in many cases eliminated all but one passive component to provide the
needed filtering and noise suppression without use of inductor or ferrite
components used in addition to an invention embodiment
Electric motor filter 180 may be made in any number of shapes but in the
preferred embodiment shown in FIG. 8, it appears as a rectangular block

comprised of material 182 having one of a number of predetermined electrical

properties. FIG. 8a shows the outer construction of filter 180, which consists of a



electric nmotor filter 180 is placed on top of electric notor 200 having
not or shaft 202 extending outward there from Motor Sh?ﬁWBﬁQ@H'S di sposed
S

t hrough shaft aperture 188 of filter 180 with conductive 184 and 194
electrically coupled 45 2 0 NOV 2003 to connection termnals 196 which are
I sol ated fromone another and the rotor of electric notor 200. The

i ndi vi dual connection termnals 196, al t4%ugh not shown, are then

gl ect r'i cal letaiRiUIAC IO DfehAbAAICABoS WBRING A SRchaRY Uik SAgiriuré o188 O

200 wi th power "and return. Once el ectric or filter 1 nnect ed™

[ coupl ed . ectric [ , tor.fa | at,e 208 i.s placed on top of
bot hpm)t oré'gBﬁé%‘ﬁh‘m’r‘Smgr 1§@'gvﬁe?ﬁern&h&‘F@ép?rtg@zlsdpgt&éc&?spﬁwom n
simlar aperture in the center of nptor face plate 208. Faceplate 208 is
then physitedhisypardaplas #sege and issapsisieredrmiase as0m convenignce e the user thenanps
206. Wile not shown, filter 180 may be wused with its inherent ground 34

and 34B byargoeigictrivgl conditionngnenteriosendrets dstriblésd toahpeaitbt 88 apettrosmee or
comon conductive bands 186 may be directly wred to inside the notor

shel | casitpgs ift&h b%%iilﬁir%téd’%ﬂi6ﬂ%ﬁllﬁbﬁd@én§é?ﬁ‘é§y§leaiscd’é§? &3 99 16 use.

el ectric nmotor 200's el ectromagnetic €m ssion s as a function o

bei ng. ShowrehdUda BERS 1ed anfied BRY e PRCtordicdl PadlddntomLs: B

el ectric tor filter 180 shown at 222. The graph denonstrates that

bet ween 0.PWRE S Vl&ﬁb@ﬂﬁt%@& with theegrapgement of gonduetiveubards 484 and
addi tional 20 dB of suppression of the el ectromagnetic em ssions using
filter 1801%sandmemnmontcondustipe ibandat86 bieingelechicalighand phigsicakiy gsolatetih
even nore pronounced decreases in the 0.1 to 1 Mz range. One can see that

at the ufrsh OerRiser bRnartishs I maléridYHEs 2bshRiread befiderd 966 SaRRUEN

el ectromagnetic em ssions is not as great as at the | ower frequencies but

this is  pands. FIG. 8c shows a cross section along an imaginary centerline of FIG 8a.
As in all previous embodiments, the physical architecture of the present invention
is Cfl)mprised of conductive electrodes 181 and 185 with common conductive
electrode 183 sandwiched in between. Material 182 having predetermined
electrical properties is interspersed between all of the electrodes to prevent
electrical connection between the various conductive electrodes 181 and 185 and
common conductive electrode 183. Similar to that of the surface mount
embodiments of the present inVention, filter 180 employs conductive bands 184
and 194 to electrically connect filter 180's internal elecirodes to electrical
conductors. Conductive electrode 181 extends fully to and comes in contact with
conductive band 184 to provide the electrical interface required. As shown in
FIG. 8c, conductive electrode 181 does not extend fully to come in contact with

conductive band 194 which is coupled to conductive electrode 185. Although not

shown, common conductive electrode 183 extends fully between common



not particularly critical as nost electric notors operate well below this
frequency 20 NOV 2003 46 range thereby allowing electric notor filter 180
to provi de enhanced performance w th decreased el ectromagneti c em ssions
for the majority of applications. The differential and commﬂw?@ ilter

has been presented in many variations both above and in co ed

patents and patent applications, previ |y i ncorporated herein by

ref er ence. céndustiveeiaref 086 WitHourfconfifig Rk @oPfdct Wity %Bﬁﬂﬁ&j\}é 'b%ﬁ&@%&a nd
variation of the filter previously disCussed. Shielded tw ste pair ?eed

t hrough di r Al et ' .n .Fig.,10A ., The
it forence’ Bt ade i AR ERRCE e EARgh 3cB18de ifyife Rt the Mojer

| ocation of fist,.differ i al el ectrode bands 302A, 302B and second

di fferenti ‘éﬁ*s'f'ePQ@t(F'é&Le’ Wz%@"ﬁ@eﬂ?g §§%‘%,asvﬁlﬂ%t"ég grquichitbe iRhergsharound r om
each other, respectively. Comon ground conductive bands 304 are separated

from firstPEyiferktky samnaen cenductive elecwede 488 ibentant@® and 306 by
insulating material 308 as in the previous filter enbodi nents. Shiel ded

twisted pair feBlGtBddsgh sdhéfretientapaésamation oMmiifieradgal Bkt &mah mode
conprises a mninmnumof a first and second differential electrode plates

312 a0 318ecReRGEH N N0 ShBUENRL ol SRCORTA 68 0. HRHEL v

pl ates 314 as shown in Fig. 108. el ectro

or cvi ous. 1119 Brosiab Pabliel PRIk Birs RACToIRY oerselishmeds saupbin arpeRosow

schematic fﬁ%r gfent ations of shielded tw sted pair feed through
di f f er ent i WM& A4 RS AABIS iMBOTKING IBrcavenction wishy commen osductive leledtroaiee
differential noise. Current | is shown flowing in opposing directions
through fi 183 taptbvide neHtaigréend comehon ehadd deceuilmgdsaRRRAAra wth3EHBmon
crossing over each other, and fl ow ng out
conductive electrode 183 co-acting with inherent ground (not shown). Also
shown are conductive bands 184, 194 and common conductive bands 186 which
allow electric motor filter 180 to be connected to external differential electrical
conductors and a separate conductive area (not shown), respectively. While the
- preferred embodiment of FIG. 8 shows three common conductive electrodes 183
and two conductive electrodes 181 and 185, Applicant contemplates the use of a
plurality of common and differential electrodes to obtain, varying capacitance
values through the additive effect of parallel capacitance similar to that described
for previous embodiments.
FIG. 9 shows differential and common mode electric motor filter 180
electrically and physicaily coupled to electric motor 200. As shown in FIG. 9a,
electric motor filter 180 is placed on top of electric motor 200 having motor shaft

202 extending outward there from. Motor shaft 202 is disposed through shaft

aperture 188 of filter 180 with conductive bands 184 and 194 electrically coupled



47 20 NOV 2003 through first and second differential electrode bands 302B
and 306A. The crossover point of the current | acts as a line to line
capaci tor while the cormbn conductive ground plate 314 provides line to
ground capacitors on either side of the crossover point. In Fig. 10D, the
filter 300 is depicted as generally parallel electrode plates ;8¥ay /%34,
and 316, with el ectrode plates 312, 316,45ach sandw ched by conmon ground

cont | gur at B0 R4S felrlinpls Toq Ve R Iesigtly YRR S eheeiang hegitor o
| | al__el d I . Note that th nd '
condut | veSIBFHIEOT 200, BYe FANiAHELRITAcoR oumne 86, BROUGREDPLRET, om

the differential electrodes as has been disclosed in filter enbodinents
pr evi ous| yarenthenpeleatriedlly g onateteeintoeelestrioal SUpB krigs peovidingt elebirigsmoldtE
and 10F, which show schematic representations of shielded tw sted pair

feed throuphy diith| Foveat bRl réitfin C OREE ol dBRHE nidtdf ﬁl'i?r?’ﬁ)@o "i’é‘@oﬁﬂ%t%ﬁsﬁgrargﬂﬁﬁd to

el i m nate conmon node noise. Current | 1s shown flow ng |

[ [ ' ' | I de band 2A and
So6a cr osei YAtk 2RooRa BERGIFe AR5 Hinfed ofinGh B0 mao'*aﬁat?@ éetind
' ' . Th I nt t
curront | iier SISV otel Boat 216 CsgRsc TouGh 5 ST SoARbe IndDR SEDlendd

ground plate 314 provides line to ground capacitors on either side of the
crossover Ipotastface iplateg20.0F acepatei 208 is §8 physigaily cdapledt fd tres bodpesfal |y
parall el electrode plates 312, 314, and 316, with el ectrode plates 312,

316, each metwshvi0ettobyh 48e ARSNENCIAMES 208 TG st Shovai s 48D Phayf B8 314

in a Faraday cage-like shield structure
used with its inherent ground 34 and 34B by coupling common conductive bands
186 to the motors enclosure or common conductive bands 186 may be directly
wired to inside the motor shell casing.

FIG. 9C is a logarithmic graph showing a comparison of electric motor

200’s electromagnetic emission levels as a function of frequency with the result of
an electric motor having a standard filter being shown at 220 and the results of
differential ana common mode electric motor filter 180 shown at 222. The graph
demonstrates that between 0.01 MHz and approximately 10 MHz there is a
minimum of an additional 20 dB of suppression of the electromagnetic emissions
using filter 180 as compared to the prior art filter throughout the range with even
more pronounced decreases in the 0.1 to 1 MHz range. One can see that at the
upper frequency range of 10 - 20 MHz and beyond, the decrease in

electromagnetic emissions is not as great as at the lower frequencies but this is

not particularly critical as most electric motors operate well below this frequency



configuration. The current | is shown flowing in the sane direction through
the differential electrode plates. Note that the commobn ground conductive
plates 314 are electrically interconnected, but insulated fromthe
differential electrodes as has been disclosed in filter enbodi. ﬁ@s
previously incorporated by reference herein. The filter of theﬂﬁ s@m

i nvention may exist in innunmerable enbodigrents. As an exanple of various

types of | f At . ) nat _intended to limt
tho i nven THRe Ry ARAD e HUEPEEL TBY BibrallRb enr BBl mante: <
wi |l be desgribed. IH Ffach figure, the five electrode plates are shown

i ndi vi duaM@‘ dRereaser slectomagnelicamissionafal the maipyity of applications.ew.
Referring now to Fi(gs. 11 and 12, two different enbodi ments of the

i nvention 70, T diferestislvandrcgmnidn imodey fdtes, hds dheeh? presdried -ihhimnanyAs
in the previous enbodinent 300, the current nmust flow through the

el ect r odewariationsoth eabiove amd s ¢binrhdnlyi Swndd paans éﬂdP ger:g%}:ﬁﬁ&ﬁss has

a first differential electrode plate 72 and a second di

The. pl ot o or ool nEapREir BERTCICES A IR RSB e hSent ',
76 b L al,. 75, .0 e 1 Nal lons 72a, T74a, T6A, ively,
of the pi SRSl WIS Siaripteh &1 e iiproviusd diseipsnd.  Shieipeanaistos.

74a, T76A are connected to first differential conductive bands 82, conmmon
conduct i v@aalees Buougihdiffasential and cemenen atodm fitler 800 ds tshots BEFig. 10A.
respectively, to provide external connection to an energized circuit (not

shown) . 2 TheNdifepfrt® BStwelrethiofilloc B0@arkbaddied dreskhte§ Gilere id # Ricafloh r oM
each other by an insulated outer casing 88. Commobn conductive plates 74

have four wmmm%m@@lé@%d(ﬁ%ﬁ@éozw RBOBPLRY s8E0hd Wit eRfiSSeREtrode

attachnent to external, groun
bands 306A, 306B, which are located diagonally from each other, respectively.

Common ground conductive bands 304 are separated from first and second
differential electrode bands 302 and 306 by insulating material 308 as in the
previous filter embodiments. Shielded twisted pair feed through differential and
common mode filter 300 comprises a ;1;|inimum of a first and second differential
electrode plates 312 and 316, respectively, and a minimum of three common
ground conductive plates 314 as shown in Fig. 10B. The electrode plates 312,
314, and 316 are stacked and insulated from each other by material 308 as in the
previous filter embodiments.

Referring now to Figs. 10C and 10D, which show schematic
representations of shielded twisted pair feed through differential and common
mode filter 300 and how it is used to eliminate differential noise. Current | is
shown flowing in opposing directions through first and second differential

electrode bands 302A and 306B, crossing over each other, and flowing out



areas of an electrical circuit system wherein each common conductive band
84 is about 90 degrees fromthe next adjacent common conductive band 84.
This feature provides additional isolation and centralizing of the |ine
conditioning capabilities of the structures and provides inproved charge
concentration. The primary difference between the filters 70, 7Ny 9 Phat
the el ectrode termnal portions 72a, 76/ are on the same Iongltudlna si de

in the filtough sl land teopticalicpeieid) cemciBliePBEhLONS02S Cald S@ghrougsi te

| ongi tudinal side in the filter . Al'so current dose not pass

provi de ver 5Pt HtEok 8 e %%%?ﬁtﬂla ?t%*%% 2 fpe, B, saricliof il Feceamon
el ectrical lfjt s st mconé urati ons. Referrlng now to Fig. 13, the
filter shoWPciH? M3 Qr Fﬂéﬁe t‘?PFFé"W?r ling tg @rourdtSapacitorsien either sigepof

that the shape is rect angul ar and there are only two common conductive
bands 84. ﬁ@f@!ﬂﬁ'ﬁ@i@frﬂﬂmto Fig. 14, the filter shown 80" is identical to
the filter 80 shown in Fig. 13 except that the electrode term nal portion

(not nunbered) kv Eig. d0@yaneliltep38@94 depieesd b g%nfe\féiﬁz S&rahdl EidcEede! flats

design. Referring nowto Figs. 15-18, alternate filter enbodi nents 'having

mul tiple 312t3y(¢§ It 896 %@q é&'%dggﬂa%e%@%ﬁ t atﬁgdslﬁrﬁl[“(’ﬂ&au S{rgqs"tﬁod t hat

any nunber of’ V|dual ers C |nCOrp0
not limted to

ndi vi dual 9P Zr”z%”ntdyei‘ﬁﬁ}}%%sgt 334 BACIF of Sradeur ace Bk 1shidldw Sruchurer

dual electrode plate 72A, having a first electrode 72 and a second

el ect r ode G®gHRRtION. s dbeneurerntl | el shewnflewingrireoppesite birections tirough the

el ectrode 76 and a second el ectrode 72, sandw ched between conmmon

conduct i vedifferardial @leatroBaqiiates. Note tatdhe @deIMIR.grédnd ¢Bntlcivdplatss 314
are electrically interconnected, but insulated from the differential electrodes as
has been disclosed in fiiter embodiments previously incorporated by reference
herein.

Referring now to Figs. 10E and 10F, which show schematic
representations of shielded twisted pair feed through differential and common
mode filter 300 and how it is used to eliminate common mode noise. Current | is
shown flowing in the same directions through first and second differential
electrode bands 302A and 306A, crossing over each other, and flowing out
through first and second differential electrode bands 302B and 306B. The

- crossover point of the current | acts as a line to line capacitor while the common
conductive ground plate 314 provides line to ground capacitors on either side of
the crossover point.

In Fig. 10F, the filter 300 is again depicted as generally parallel electrode

plates 312, 314, and 316, with electrode plates 312, 316, each sandwiched by



each of the electrodes 72, 76 of Fig. 16 have two el ectrode term nation
portions (not nunbered) extending through a generally surroundi ng

i sol ation band of material 88. Each of the electrodes 72, 74, 76 in Figs.
17 and each of the electrodes 72, 76 of Fig.18, have one el ectrode

term nation portion (not nunbered) extending through a generaghmn 0
surroundi ng isolation band of materi al e Referring now to Fi §s. %g[gnd

17, the cogoramoropebinid eendleties pitdds Bavein EOFéraQﬁg”%q&-ﬂ UHisMesthscifignal s

(not nunbered) which when connected to conmon conductTve bands 84, provide
. four plac o ailii Y areas (not,.shown), of an

el ectri café%rﬂggﬁ%tﬁ&gyst emCﬁ@ﬁgt;(Lﬁ]g@%ﬂq@gﬁnﬁgﬁﬁ t@%rﬁﬂ&'&%iq‘/@c gﬂc}hfﬁt"q th:?oout
90 degrees from.the next adjiacent ,commo conductive band 84. Additionally,
Che ror o bl fIptiRoe b By Nosk Wb Copmencoming Gonchiciive elatesdidn
conductive plate electrode 74 between the first and second electrode 72
and 76 of @8celestrigally ipierepnnemed. but nstilated| fyomTities diftssential elpctodesas
additional isolation of the dual electrodes. In an energi zed system the

i nvent i on lkambeensdisclesed|ia filttredrbodimerts eprevicRisis indeebavate MY réferdiceuped
commonl y conductive el enents that form extension "and/or transformational
fusion to {drgjatt ached an external conductive area 34, will 2 0 Nov 2003 51
significantly elimnate, reduce and/or suppress E-Fields and H-fields

em ssions, RF | ' Lagion, stray capacitances, stray inductances,

capaci tive par a@? flﬁgl?OPQ}?dptde[sepLngggﬁEntm% e&‘fﬁ%dﬂl'@w%ﬁ[ﬁrﬂ%le’ﬁﬁ?@mqnﬁ-i on
of oppositely charged o phased and adj acent or abutting electrical
fields. TH& %F‘o‘?‘:‘@gp'@foeY@&qﬁ baes eflayegiec eanfigiiretipos cootrmplated,nbuti sot

consi dered a dynam c process over tine.
intended to limit the invention, various additional embodiments of multi-

component filters will be described. In each figure, the five electrode plates are
shown individually and then in a top plan view and finally in a side view.
Referring now to Figs. 11 and 12, two different embodiments of the invention 70,
70" are shown, Fig. 11 in bypass, Fig. 12 in feed-thru. As in the previous
embodiment 300, the current must flow tl';r.ough the electrodes to complete the
circuit in Fig. 12. Each of the embodiments has a first differential electrode plate
72 and a second differential electrode plate 76 sandwiched between three
common conductive plates 74. The plates are generaily surrounded on the
perimeter of each plate 72, 74, 76 by material 75, however, terminal portions 72a,
74a, 76A, respectively, of the plates extend through the material. These terminal
portions 72a, 74a, 76A are connected to first differential conductive bands 82,
common conductive bands 84, and second differential conductive bands 86,

respectively, to provide external connection to an energized circuit (not shown),



Thi s process can be neasured to sonme degree by devices such as dual port,
Ti me Domain Refl ectonetry test equi pnment and/or other industry standard
test equi pnent and fixtures. The invention can also be attached in a
single, dual or multi-conductor electrical systemw th slight

nodi fications made to accommpdate external input and out put Vg
transm ssi on conductors or paths for sé&h applications |like signal, energy

transm ssion aﬁﬂﬁ@rc&mw.vélt%dsdegmmﬂ | 8, aray%ﬁéa'grr@fadeébht&héﬂ by an
operations. Circuitry and depl ctions of some of the enbodinments shown in

this docu h n ant
bnd shoul drpfb e 8BRG' 48 "B AR EhductBOAENES Mt inl, BT SPRinkE
|nvent|on el e other as ect .of the prese i nvention invol ves

' decoupl i ﬁ@?ﬂ@gﬁge bé‘P RB4. | provnsi%a‘mgm 5@6% eﬁ%@am@em%%ar% gneand
peri neter and physical area contained within the current path | oop by the

physi cal paraaerafran efecirigaisiricuit systen, whetginssach coowpl condudivediarat 84i n
relation to its' distance and position between an active conponent that is

recei vi ng it Ebotn @00deyRRls fromchadhd:itaithdcent! SUidn EeTRIciReDATESBY. THis
other words, the current loop is the distance and area enclosed by the

current p o n?'ﬂ'?e RS h 5

and the rzftbgru&épgﬁ socéfstt@&fggol%ﬁgﬁp %% Wéﬁﬁéﬁ@??@‘ﬁe oar‘{)]l%(t'gr%}Ej
package, etc round,return current, pat hways wh make up an
ener gi zed cqp@ 't'gﬁgﬁﬁé‘?ép@ﬁ@r’%af’?&’ﬁg\‘m% |"Bﬂrqveﬁe‘§" ”&Fn{fé{'}?%l n
frequenci es, depending upon the sical size of the | oop area of the
current pat hvvay e @gainany difierence ﬁ the diltess iHy (@wsnthed tbecelggtrodem

the system This energized RF |oop area creates a state of voltage
i mbal ance terminaé pettirts 72a| 764 ate onlthe aasee idngitaldirmbsideirr theefiter! 70 amiten

node energy as a by-product of the inbal ance that
the electrode terminal portions are on the opposite longitudinal side in the filter
70". Also current dose not pass through filter 70 as it does in filter 70'. The
different terminal locations provide versatility in the applicability of the filters to
different electrical circuit system configurations.

Referring now to Fig. 13, the filter shown 80 is identical to the filter 70
shown in Fig. 12 except that the shape is rectangular and there are only two
common conductive bands 84.

Referring now to Fig. 14, the filter shown 80’ is identical to the fitter 80
shown in Fig. 13 except that the electrode terminal portion (not numbered) are
diagonal to each other in a twisted pair feed thru design.

Referring now to Figs. 15-18, alternate fitter embodiments having multiple
filters integrated into one package. It should be understood that any number of

individual filters can be incorporated into a single electronic component and that

the invention is not limited to two individual filters.



can seriously disrupt and strain efficient energy delivery to active
conponents between an energy source and its subsequent return. The
physical size of the RF |loop area is directly related to the magnitude of
the RF energy that is radiating fromthe electrical circuit system Due to
the nminute distances between the conductive term nation paths t¥t M8l of
each respective differentially conducti w® energy transm ssion path the RF

et ri mont al | v "R RIS e T SRR 8 ikl e pEth bbbt PARTaving Ay

now to Fig. t he Faraday cage-li ke shield structure 800 or
confi gur at lréheI@@H@éptT?oand raesm@eﬁhectrﬁd@r?ﬁ odnd @ serand dualelegtrode glate
portion of a nulti-functional |ine-conditioning device formed as descri bed

for a basifA,ihadhqadirst elebtrddeditt and bl sdvendi eecissdel 72 nsandwichedabétween
According to the present invention FIG 19 conprises a portion of the

Faraday ca@fniofScotduetie Pﬁ:té@@'#{m E8ch %Pﬂ?é eleztreties W2, ?"49% ﬁfF@P%%nﬂhat
sandwi ches one of two dif ential el ectro es as nore |y desCribed as a

ol cctr ode ot 8 BBESIEh SRR 2 Mo Eind ”%af‘?%%ﬁ’%é“ﬁﬁaz%gﬁaﬂ%@f POt o

804 and common conductive plate 808 (shown offset). Commuon conductive

pl at es 804”08dB"ﬁ?n%!’egioe’(tﬁB@mQhHVﬁWBr% %ne@%&pa%t%wdmgmsol@aen beRerofhy a
general parallel interposition of a predeterm ned dielectric material and
bet ween eauvhtesial 88de pl ate 810 and 808 relative to each plates respect
position to the central common conductive plate 804 and differential

conducti ve el eckaclof Rhé RestrodEe97 214 809 Figs. shend)eddinbf tisglelsdroties
differential conductive el ectrode such as conductive pl ate 809, al nost

conpl et el y;o cogge o?ng@h'r%lvge%ngy e?éﬁigﬂl?c%: | aﬁﬁ)ﬁsgggﬁ:}rﬁ o Oftumbered

respectlvely t hat™ ar Sandw chi ng con Ive I's case, dbove

and bel ow e%tmertlgmg tF\rough a generally surrounding isolation band of material 88.

Referring now to Figs. 15 and 17, the common conductive plates 74A have
four common conductive terminals (not numbered) which when connected to
common conductive bands 84, provide four places of attachment to external
ground areas (not shown) of an electrical circait system, wherein each common
conductive band 84 is about 90 degrees from the next adjacent common
conductive band 84.

Additionally, the first and second duai electrode plates 90, 96 have a
smaller common conductive plate electrode 74 between the first and second
electrode 72 and 76 of each plate 72A and 76A, respectively. This feature
provides additional isolation of the dual electrodes.

In an energized system, the invention contains a single shielding, cage-iike
structure 800" or grouped commonly conductive elements that form extension

andfor transformational fusion to its attached an external conductive area 34, will



I nvention. The conductive plates 804, 808, and 810 are al so surrounded by
dielectric material 801 that provides support and an outer casing of the
conponent. A neans to allow connection of both common shield term nation
structures 802 to the sane common conductive plates 808 and 804 and 810
(not shown) individually, is essential and is desired for t hi sl ENBodilhent .
When the entire invention is placed i ndd circuitry, termnation structures

802 shoul &;bafigddtRcERfirdte, AddRG2AMH/BRIDPpkAE- FlBIdsh ndH-fitRid B

ext er nal conductlve area or to the sane external conﬁuctlve patﬁ‘

shown) wit r on. or C btweene hreset ve -
Corm natt G3F 4P bR $B5Y GadlciRiPY Mol indBaREes EARAde PRERTTSL os
connection of common shield termination structures 802, which attached,
respect i vénd abrtha samartiee allow Jdor imutusl masceliation gdgoprosited shargrd sfiown)
together, will forma single 54 Z 0 NOV 2093 structure to act as one
common corphasedv anraadjdesntc ageabhutling séleelridak tfieldd. ur Ehef pdess noft efdutiv)l .

Al t hough not shown, Faraday cage-like structure 800" (not shown)mrrors

single, Famdgy tr‘éﬁgﬁnééi&?céﬁﬂﬂﬂéhi‘rﬁb‘i %ﬂsi@@?éd 5% Sé’ésé@\?ér time.

differential “electrode 809A (not s conta I' S sandw ched

d h t 812A ot _sh t hat t full
Shiel'ded but fﬁ%‘p@%%%%?ﬁ@* S Rsasfife B bofit s @gde&g&%ea@ g5 of
conducti ve term nation.  structure 807 and differential electrode 809 to
j oi n wi t h RBhduge Pemain Reflectemetry tesiceavipmsnt andiet othiesiRgustnh standand

Faraday cage-li ke structures 800 and 800" are in a positioned and parallel
rel at i onshegt edquipmens and fitureantThe invagtoh icke al$o bet attache®0iD asthgk®Qual ar e
sharing the sane, central comon conductive plate 804, |ayer or pathway
or multi-conductor electrical system with slight modifications made to
accommodate external input and output energy transmission conductors or paths
for such applications like signal, energy transmission and/or power line
decoupling, bypassing and filtering operations. Circuitry and depictions of some
of the embodiments shown in this document expose some of the placements
contemplated by the applicant and should not be construed as the only possible
configurations of the invention elements.

Another aspect of the present invention involves ‘decoupling loops’ or ‘RF
loops’.  Decoupling loops are related to the perimeter and physical area
contained within the current path loop by the physical placement of a passive
unit, such as a decoupling capacitor, in relation to its’ distance and position
between an active component that is receiving the energy that is conditioned

from the passive element. in other words, the current loop is the distance and

area enclosed by the current path from the power plane to the passive element



t hat makes up each Faraday cage-like structures 800, and 800', when taken

I ndi vidual ly. Together, Faraday cage-like structures 800 and 800" create a
single and | arger conductive Faraday cage-like shield structure 800" (not
shown) that acts as a double container. Each container 800 and 800" wil|l
hold an equal nunber of same sized, differential electrodes thappg Pf 001
opposi ng one another within said IargeﬁZﬂerture 800" in a genera 5

G netur e G0bTI HEREEEM 161 soERTbmM o Ge AR iR T eBicide e

structures when ener gi zed and attached to the sane external common
conduct i ve®tFdt h 34, to become one electrically. 55 2 0 Nov 2003 At
energi zati on, the predeterm ned arrangenent of the comobn conductive

el ectrodes 804, Peger and goon@neturshowmngnti patbwaydiviiehemakalup anderdrgized
sandwich with a centralized comon shield 804, are el enents that nake up

one COMﬁop@ida@re\/@]e?ggﬁsthﬁsﬁfbhQin@ssﬁﬁléﬁtaﬂdén%q}@frqu@h@fés' EeE ?P@SG
el ement of the present .invention, namely the Faraday cage-| i ke s d

Far aday cato M BRYrRdl Hib g 8 G'Obﬁaf%% P e il BafhinBa el 2 ap -

rrultl-functlonal conditio ice in all of the | ayered
enbodi ment®) 8?“@,@53@%&!4{1% PP FQY ref the sysiam.c ohhis rengsaedt RE doppat e

804 with respect to its interposition between the differential electrodes
809 and 8(@ea(createshawslateaddeoltdge bubalancevin thedeleictnicdl satetwi bé¢angec itnmon
el ectrode plates 808 and 810 to be considered an un-energized Faraday

cage- | i ke alowe) deimamthHESMBEH molde 8Aefdy’ 49@r by-phedy@Nif the irHERRCS tidte
804 will be sinultaneously used by both'differ ent I al electrodes 809 and

809A at t harSagRobd i Hisiist afd' BtrQRPBficléht energy delivery to active components

between an energy source and its subsequent return. The physical size of the
RF loop area is directly related to the magnitude of the RF energy that is radiating
from the electrical circuit system.

Due to the minute distances between the conductive termination paths to
that of each respective differentially conductive er;ergy transmission path the RF
loop issue is negated. Voltage balance of the circuit is no longer detrimentally
affected as in prior art components or systems.

Referring now to Fig. 19, the Faraday cage-like shield structure 800 or
configuration concept of the present invention is shown in detail. A portion' of a
multi-functional line-conditioning device formed as described for a basic five-layer
embodiment will be discussed in more detail. According to the present invention
FIG. 19 comprises a portion of the Faraday cage-like structure 800 which
consists of two areas of space that sandwiches one of two differential electrodes

as more fully described as a whole in FIG. 6A and FIG. 6B of this filing.



results, with respective to charge switching. It nust be noted that for

nost chip, non-hole thru enbodi nents, a new device will have a m ni num of

two differential electrodes sandwi ched between three conmon conductive

el ectrodes and connected, external term nation structures that are

connected, and are conductively, as one, to forma single, |ar raday
2098 4f

cage-li ke shield structure 800" that whwgn attached to a larg nal

conductive~area_ 34, helps, perfor i mul t aneousl y, ,energi zed |ine

condt 1 on MGRVE: alviand rblate g R eamenedn beByedh o beatiel woramen,
the conductors sandwich within the said cage-like shield structure 800",
in an oppo¥indeiclivehplede 8P4clkadgeemmeanecongductiveoplatev 868 howrowoffset).
attached, internal common conductive el ectrode plates 804, 808 and 810 (not

shown) t haCommien oondlietivieaslatiay8GAB0E bke 8301 (Plotl shbivig ks all &P arateddrdrmei r

subsequent energization will allow the external conductive area or pathway

34 to becqimy, io%ﬁifﬁ/n%egeﬁ@raqxég%ﬂsggﬁ%ﬂ%ﬁiﬁ&?' f %gﬁkéd%ﬂﬁﬂlr@ad dielectric .

essentially paral arrangenen ve ele respec
position alsp located jnternal]y within th re-deferm ned | ayered PCB or
Prnilar | dTtriebang Behat Bachioisidl: Piste it RB0; 88ty ionSagh RS e,
and enveloping, nmultiple, comon shield plates 808 and 810 (not shown)

wi th a corfeépeciepesitiphyta guntcentrat @emmoo oeehdudtive plate S®BDandndifferentialbe,
to external extension elements 34 interposed in such a nmultiple, parallel

nmanner t hajondoetiext eleatrbdexpatmvayes soioermit BOUA | (nbavehoWwsy anst Geatliret ance
separation or 'loop area’ wth respect to the conplinentary, phased

11t e g BRTBROAORA S0nbONle L ocd SNy
34 by a dicsbtvgpé: o%ogrtli%id?aidn gyacgr% ulc%?/ttar;ialgteréegiogmagg 18&& }ehs%tecﬁ\?élg that are
sandwiching conductive plate 809 in this case, above and below, within the
invention.
The con_ductive plates 804, 808, and 810 are also surrounded by dielectric
material 801 that provides support and an outer casing of the component. A
méans to allow connection of both common shield termination structures 802 to
the same common conductive plates 808 and 804 and 810 (not shown)
individually, is essential and is desired for this embodiment. When the entire
invention is placed into circuitry, termination structures 802 should be attached by
standard means known in the art to the same external conductive area or o the
same external conductive path (not shown) without an interruption or conductive
gap between each respective termination structures, 802.
A standard means known in the art facilitates connection of common
shield termination structures 802, which attached, respectively, on all three

conductive plates 804, 808, and 810 (not shown) together, will form a single



ext ensi on becones an envel oping shield-like elenment that will perform

el ectrostatic shielding functions, anong others, that the said energi zed

conbination will enhance and produce efficient, sinmultaneous conditioning

upon the energy propagating on or along said portions of assenbly

differential conductors. The internal and external parallel arrangenent

groupi ngs of a conbi ned common conduct i%% pl anes or areas w lﬂlNUE;}@@ cancel
Ste I

e ; as 7
and/ or su | I t SSi: c
cacape 1o Rire #O R LLE DI hndbletet PRI cabedRe"Fiiplesttiting 8
conduct or d by said portions of energy as it propagates along a
conducti VZS@JE %%qvﬁn)act I ve assenbly load(s). In the foll ow ng sections,

reference to common conductive plate 804 also applies to comon conductive
pl ates 808 and Atthoudty mebshewndferaday pagedikessinictereo8®@ efnch stiostramiroi 4
fromthe edge of the invention. One or nore port ions 811 of the common

ground corsingles dfatadhiyveagt-dike Sdctard 80 (BoL' sHowMUaRcepitRat AifiS@htiand
is attached to common ground term nation band or structure 802. Although

the commor et g parec BB SRRtAe ST i iR anb BRSCE

t he common conductive plates each ot her;

ot her co A,.canductive,.pl o] he fil I.Lf used. The. conductive

el ect rodrew%“!ﬁ rHis isé“'ﬂ@'i’ aé\if‘?‘a{"&i glgo‘f’ﬂiﬁﬁahﬁ%nmtcgﬂﬁuéﬁléaegl B0
such that an offset distance and area 806 exists between the edge 803 of
the el ect rafEeraiaOPPISmTadifestion pé Hifhaegreesdo dbat 1ohl candmetivie tesminationve

plate 804. This offset distance and area 806 enabl es the comobn conductive

pl at e 804 struckuree8d7 by diffarbetial elecirode §0%te jGiAOwith qunavictiee aesmiredtidn
agai nst any flux |lines which m ght extend beyond the edge 803 of the

el ectrode stRichire 8V (@Lgﬁowpg_ in reduction or elimnation of near field
coupling to other
These two Faraday cage-like structures 800 and 800" are in a positioned
and parallel relationship, but most importantly, cage-like structures 800 and 800’
are sharing the same, central common conductive plate 804, layer or pathway
that makes up each Faraday cage-iike struétures 800 and 800', when taken
individually. |
Together, Faraday cage-like structures 800 and 800’ create a single and
larger conductive Faraday cage-like shield structure 800" (not shown) that acts
as a double container. Each container 800 and 800 will hold an equal number of
same sized, differential electrodes that are opposing one another within said
larger structure 800" in a generally paraliel manner, respectively. Larger
conductive Faraday cage-like shield structure 800"is made with co-acting 800

and 800’ individual, shield-like structures when energized, and attached to the

same external common conductive path 34, to become one electrically.



el ectrode plates within the filter or to elenments external to the filter.
The horizontal offset is approximately O to 20+ tines the vertical distance
bet ween the el ectrode plate 809 and the conmon conductive plate 804,
however, the offset distance 806 can be optim zed for a particul ar
application but all distances of overlap 806 anong each respgg¢iNjyg(Rl ate
is ideally approximately the same as nBbufacturing tolerances wll allow

M nor size diffgre ake 58 Ui i n_di n 806
bet ween pl at es ;g[s ‘%‘@%@‘%@'SP hetﬁegﬁéo‘%ggﬁ'ingﬂ sﬁ%’f%ﬁﬂé@u gt fﬂﬁ)érjl1 %ﬁﬁﬁg(?@day
cage-like shield structyre 800" is not c romsed.. In order to connect
el ect r ode ©809uEldVq ﬁﬁeirﬁaegﬁ%ﬂaﬁ%@@ é%%w&wﬁ Ipteea d&feéem*%r@r@e@%y
have one or two portions 812 which extend 812' beyond the edge 805 of the

common cosdndwicrewithaa esnBslizeshcor@tin Jineke8pér arcosleniis dnat makangcore to
el ectrode term nati on band 807 whi ch enables the el ectrode 809 to be

el ectri calcoyrfen reRUaetivE chGE-iRE Bhibld R BilRY BOONOWvhidhCithe Bastcedafertiof t he
| i ke as previously discussed. It should be noted that elenent 813 is a

I
dynari . SERLROSI NG BT R Pkl ToBRK: Slick Saldreadyens! ona

energy condftioning nctions ce W e rnventi'on and is

relative with espect to the final size, shape.and sition of the
enbodi ment in imeeﬁﬁﬁgﬁtf%urecmemnce T3 dBINgBEm 8%‘:6(@ 2t eage-like
applications of the multi-functional energy conditioner architecture are
possi bl e &tructures BB farske 860 athateateureguited @ mpake tup aamultifienctianadiliment s
must be noted. First, the material 801 having predeterm ned electrical

properti egoneitiopthgpaeviek i aVBPane ildysred @hbblrnémteosh tienpredamt litwknitibn, but
not limted to dielectric nmaterial, netal oxide varistor material, ferrite

T oot T S8 SR fuenie BB v so e 4 A4 Rersbaien s

comron CO%% Ctecia_}\/%he differential electrodes 809 and 809A (not shown) needs the outer
two additional sandwiching common electrode plates 808 and 810 to be
considered an un-energized Faraday cage-like shield structure 800".

To Qo further, the central common plate 804 will be simultaneously used
by bc;t'h differential electrodes 809 and 809A at the same time, but with opposite
results, with respective to charge switching. it must be noted that for most chip,
non-hole thru embodiments, a new device will have a minimum of two differential
electrodes sandwiched between three common conductive electrodes and
connected, extemal termination structures that are connected, and are
conductively, as one, to form a single, larger Faraday cage-like shield structure
800" that when attached to a larger external conductive area 34, helps perform
simultaneously, energized line conditioning and filtering functions, upon the

energy propagating along the conductors sandwich within the said cage-like

shield structure 800", in an oppositely phased or charged manner.



pl ates and el ectrode conductive plates creates a plurality of capacitors to
forma Iline-to-line differential coupling capacitor between and two

| i ne-to-ground decoupling capacitors froma pair of electrical conductors.
The material 801 having electrical properties will vary the capacitance
val ues and/or add additional 59 20 NOV 2003 features such as ovil Nloftage
and surge protection or increased i nductt®nce, resistance, or a conbination

of all the abo | éc]'b&ﬁh t ﬁﬂ]f‘c‘t r tanat

nunber of plat \el-gr,le ﬁgg{)ﬁﬂ%%'{n%‘yﬁﬁ“ggﬁ uc |6§?'a(?10 e e'ggreéége&?&ﬁcl%%ﬁar}égr%%fi%% I ed
to create a er of capacitive elenents i aral |l el Ich thereby add to
create i n&réggga {”E’gﬁge?”ﬁgﬁﬁﬂt VLS e’épﬁﬁi%‘f?gaﬁcﬁa&eﬁ'ﬁﬁ gg@i‘i’rﬁ“&&ﬂ& Qve
pl ates surrounding the conbination of a center conductive plate and a
plurality and doeidmibiseguent enegization ovill calidvo\tbe extepnaly cdrduetivien aremswd

I nherent ground and optim zed Faraday cage- |ike function and surge

di ssi pati qatawag 34 tel becorhedimeskencd0unt Extepatie carsh closBIVi pBstiched 2ed
central common conductive shield paired with two additionally positioned

ponT Y oncl S B atg, SrebObAY 8 SerpeRie Mt B ebauaftc e

positione es central ~ common conducti ve
(other elenents such as, dielectric.material an di fferenti onduct | ve
ol ect rode o BPooBRisH Blsialy Wil Hhe redtemineddaisienhrE fhamiana
common conductive plates can be enployed with any of the enbodi nents shown
and is fulglgClEIHESifpViEYed by Applicant. In fact the nmulti-functional energy
condi ti oner, although not shown, could easily be fabricated in silicon and
directly incor pGomeatianob therjeipedt caneionc oondudtive, arse envelopiny, multiple,
applications as communi cation m croprocessor integrated circuitry or
common shield plates 808 and 810 (not shown) with a common centrally located
common conductive plate 804 that will be, to external extension elements 34
interposed in such a multiple, parallel manner that the external extension
elements will have microns of distance separation or ‘loop area’ with respect to
the complimentary, phased differential electrodes 809 and 809A (not shown) that
are sandwiched themselves and yet are separated (not shown) from the external
extension 34 by a distance containing a dielectric medium 801 so that said
extension becomes an enveloping shield-ike element that will perform
electrostatic shielding functions, among others, that the said energized
combination will enhance and produce efficient, simultaneous conditioning upon
the energy propagating on or along said portions of assembly differential
conductors. The internal and external parallel arrangement groupings of a

combined common conductive planes or areas will also cancel and/or suppress

unwanted parasitics, electromagnetic emissions that can escape from or enter



chips. Integrated circuits are al ready bei ng nade havi ng capacitors etched
within the silicone foundation which allows the architecture of the
present invention to readily be incorporated with technol ogy avail abl e
today. 2 9 NOV 2003 60 The nulti-functional energy conditioner can al so be
enbedded and filter comrunication or data lines directly fro Nﬂ??@ circuit
board term nal connections, thus reducif® circuit board real esta %

< e pr ARIE BpR ol e RHa Y s toms et} s3leoiPhe ot YbrP an

enbodi nents it should be a rent that the shape, thickness or size may be
vari ed depdRBAAgtesAIORE %F‘g&ﬁiqﬂ(‘:’ﬁlpatEWﬁYQQPEPY%?F%%mHB’sbﬁQﬁP)or upon the
application in which the filter is to be used due to the physical

archi tect ure dein thedfdilowing lsectionsymgéerence dé6 coommon comddietive \pdateeB®RE alsade
pl ates and their attachnment structures that format |east one single

conduct i vedpplizemeoesmron tanadative pliftes i808 ahd @10. SDorsibhecaiYlictioa Plateher

e
conductive el ectrode plates. Although the principals, preferred enbodi nents

Getar | ner SR d Bidloq BPE PRTIRE LR T e BeNOf, DRy e pftors”
parti cul arqﬁjlofliﬁrat i ve fornms disclosed. It

those ski § RmiTen diaing corman Fiomdiicig Pific B BRENds CIAdhGtan ©
enbodi ments herein can be made w thout departing fromthe spirit or scope
of the inveatdral 83l asfli iscattaghachto gppwnor grouad terminationeiarl ArMsrugtize | s
clatmed | S8'302. Although not shown, the common ground termination band 802 electrically
connects the common conductive plates 804, 808 and 810 to each other, and to
all other common conductive plates of the filter, if used.

The conductive electrode plate 809 is not as large as the common
conductive plate 804 such that an offset distance and area 806 exists between
the edge 803 of the electrode plate 809 and of the edge of the central common
conducti\;re plate 804. This offset distance and area 806 enables the common
conductive plate 804 to extend beyond the electrode plate 809 to provide a shield
against any flux lines which might extend beyond the edge 803 of the electrode
plate 809 resulting in reduction or elimination of near field coupling to other
electrode plates within the filter or to elements external tq the filter.

The horizontal offset is approximately 0 to 20+ times the vertical distance
between the electrode plate 809 and the common conductive plate 804, however,
the offset distance 806 can be optimized for a particular application but all

distances of overlap 806 among each respective plate is ideally approximately

the same as manufacturing tolerances will allow. Minor size differences are



2 0 Nov 2003 1. An energy conditioner conprising: 5 a material; at |east
two structures that respectively conprise; an energy pathway;, at |east two
common el ectrodes that are substantially the sanme size and shape; 10
wherein the energy pathway is sandw ched and shielded by the two conmon

el ectrodes; wherein the material is at |east maintai ned between the two
common el ectrodes and the energy pathw®8 wherein all comon éld¥ rBles of

the at | ef\ﬁig{?‘@aﬁ‘i riHC{i]iBfa%e?ér%Phéés Ct?g’b%%%bi tﬁl\‘%,'(t)é/s %%”Ringfrj 2Ot 8| s Bl

wherein a rgy pathways o e at Teas structures are

substantial ly the_sane si and shape; and rein e ,Strycture of, the at
oast o STHGIRG AECTOR A S2rabe Sk e ik GRb e RadicaeroBines
structure. 20 2. The energy conditioner according to claim1, wherein any
one ener gyin pedenwty coanephlelestradea808nte dhe enerapnpathwaysoliot shownk dger gy
conditioner of claim1l1, further conprising each structure of the at 25

| east two electotielB89 hayi aveabné erstvoapeitions B nwhinh pricndad 1 2Xtbejondsthe
co-planar with the energy pathway. 10 4. The energy conditioner according

to clai m lagyh18H5 o tiFEBNTGH B¥ndFt Ve atesB04hnY BOB! e 68 B 1204/ ON.

connected to electrode termination band 807 which enables the electrode 809 to
be electrically connected to the energy pathways (not shown) by solder or the like
as previously discussed. It should be noted that element 813 is a dynamic
representation of the center axis point of the three-dimensional energy
conditioning functions that take place within the invention and is relative v&ith
respect to the final size, shape and position of the embodiment in an energized
circuit.

As can be seen, many different applications of the multi-functional energy
conditioner architecture are possible and review of several %eatures universal to
all the embodiments must be noted. First, the material 801 having predetermined
electrical properties may be one of a number in any of the embodiments .including
but not limited to dielectric material, metal oxide varistor material, ferrite material
and other more exotic substances such as Mylar film or sintered polycrystalline.
No matter which material 801 is used, the combination of common conductive
plates and electrode conductive plates creates a plurality of capacitors to form a
line-to-line differential coupling capacitor between and two line-to-ground
decoupling capacitors from a pair of electrical conductors. The material 801

having electrical properties will vary the capacitance values and/or add additional



5. The energy conditioner according to claim1, wherein each comon

el ectrode has at | east an extension portion. 6. The energy conditioner
according to claiml1, wherein each energy pathway 35 and each conmon

el ectrode has at | east an extension portion. Z 0 NOV 2003 62 7. The energy
conditioner according to claim1. wherein a sandw ched portion of any one
energy pathway 01 - the energy conditiom® is operable for el ect I §8k 2008 c

shi el di ng hy, at | east . one co n el ectrode of, the ener condi.tioner. 5 B
The ener g))‘eé%%ﬁ%qimelasagv?rﬁv%eo A ofu'aeaipﬁ%tefg% %E%?ﬂsef é"%%&?@?/e'
conditioner is operable as an array selected froma group consisting of a
f eedt hr u dEPEARGRI by %prﬂpwaygn&f@ﬁ}he@.bome energy conditioner as in one
of clainms 1-7, in which the energy 10 conditioner is operable as a

capaci tor sel ecBecbrid,dmail gmbodimentsi whethgr chowrf eedot)rthe manber bbplates,
bypass capacitor, and a crossover feedthru capacitor. 15 10. The energy

condi ti onejotATdnmmBREcHdutive Bhdleléotrbfie Wk e Bermm?@lieefto -E.}Féart%'e‘ﬁrrﬂbfnber of

pat hways of the energy conditioner is an even integer. 11, ener gy

Che. cner oy WaRHNE, GHEMENS ot CBarkfl, Whict" r&se0F, BUTED  Sreakl HlaHsRd,

in one of claigs 1-7, in which the material is a 20 material selected from
a group cAPRSHtAREe ¥AlUgSterrite material, a varistor material, and a
dielectric material. 13. An electrode arrangenent conprising: a stacked
plurality of el Eaird,cadditiamnall ecarsmonasomduciiveeplates steroundidg th25cembihatiohed
and shielded by a first and a third electrode, and a fourth el ectrode

of a center conductive plate and a plurality of conductive electrodes are

employed to provide an increased inherent ground and optimized Faraday cage-

like function and surge dissipation area in all embodiments.

Fourth, although a minimum of one central common conductive shield
paired with two additionally positioned common conductive plates or shields are
generally desired and should be positioned on opposite sides of the central
common conductive shield (other elements such as dielectric material and
differential conductive electrodes can be located between these shields as
described). Additional common conductive plates can be employed with any of
the embodiments shown and is fully contemplated by Applicant.

In fact the multi-functional energy conditioner, although not shown, could
easily be fabricated in silicon and directly incorporated into integrated circuits for
use in such applications as communication microprocessor integrated circuitry or
chips. Integrated circuits are already being made having capacitors etched within

the silicone foundation which allows the architecture of the present invention to

readily be incorporated with technology available today.



sandwi ched and shielded by the third and a fifth el ectrode; wherein the

second and the fourth el ectrode are of substantially the sane size and

shape; wherein the second and the fourth el ectrode are conductively

i solated from 30 each other; wherein the second and the @ﬁﬁ@%@@electrode
I

are each smaller that'; the first, the third, or the fit trode;
wherein the first, the third and the fifPh el ectrode are of substantially

t he sane size,- i Je ARV " el é)d’c% Wolalc)
anot her to shi e-\_"c?fl tnﬁﬁe]ﬁq%%ms“ggﬁ%g@g d*&?ﬁg:t@@%; teﬁﬁg#g%tqé(;%?ﬁan oggngofg%
2003 wherejn the.s nd and,the fourth electraode,. are together arranged and
ori ent at e&qnﬁ%aﬁmﬁﬁﬁrort(%ﬁ I"L'Es 9&%80\# yﬁﬂhg"et'rhgrctl“rﬂti l?%argl tgg’ﬂ’ &OPPSEJF‘%S’
nutual | y appetite  positions. 5 14. The el ectrode arrangenent accordi nﬁ to
claim 13, t&H%F@WP'BQ qirsyi thoard seql estate fQ%fWWta,a%&“ﬂFﬁi feducihngeperal ode
are shield electrodes. 15. The el ectrode arrangenent according to claim 13,

wher ei n atcifcedsize Whilé hasing sitpéertgroddctiemeeduirenieritsh el ectrode are shield
el ectrodes; and 10 wherein at | east the second and the fourth el ectrode are

shi el ded el ect reifigty, frobf a EIRE LP Bl AlMERSCORBRIMEARTREALIG BO 2Bbateht 14,

wherein the nunber "of shield electrodes of the electrode arrange
oA 29 W98 HABEEe 55e e YA cBhehBho L ACHE dctich
characteristics desired or upon the application in which the filter is to be used due
to the physical architecture derived from the arrangement of common conductive
electrode plates and their attachment structures that form at least one single
conductively homogenous, Faraday cage-like shield structure 800" and other
conductive electrode plates.
Although the principals, preferred embodiments and preferred operation of
the present invention have been described in detail herein, this is not to be
construed as being limited to the particular illustrative forms disclltssed. It will thus
become apparent to those skilled in the art that various modifications of the
preferred embodiments herein can be made without departing from the spirit or

scope of the invention as defined by the appended claims.

IS an



17. The el ect'rode arrangenment according to claim214, wherein each el ectrode
of the stacked plurality of electrodes has at |east an extendeaﬂﬂ5VﬂMbn.
+18. The el ectrode arrangenent according to claim15, wherein each shiel ded
el ectrode of the stacked plurality &f electrodes has at |least a first

ext ended portion; wherein each shield electrode of the stacked plurality of
el ectrodes has at least a first and a second extended portion. and 19. The
el ectrode arrangenment of claim 13¢; £64g her conprising a material; and
wherein any one el ectrode of the Stacked plurality of electrodes is spaced
from agynRtibekiropeisel ectrode of the stacked plurality of electrodes by at

| east a portion of the material. 20. The el ectrode arrangenent of claim
13, further conprising a plurality of material portions; wherein each

el ect r ode of A bresyackaidomd ¢PHPI#YS0of el ectrodes is sandwi ched by at |east
two materi al orthns of The plurality of material portions; and 35 wherein
each materi af %3n of the plurality of material portions has at |east

one predeterm@g\gt@b@,ﬁ-{;ﬂbﬁg@lthaﬂm@mﬂigﬁw ARG NOV 2003 1"i 1. The el ectrode
arrangenent O clains 18, further conprising a first external electrode at
| east coupled to ﬁﬁ@”@@ﬁ%&?yportion of the second el ectrode; ' g second
external el ectrodegat)dastweouphmsh tel echecéxs eriggd 2p6r sPbFE Bt iHEY fourth
el ectrode; 5 a first ¢ n external electrode at |east coupled to the at

| east filestsansg SdEECETOIEE P 'ext ended portion of each shield £l gt rode of

t hqost acked pl ur akjdeYein the energy pathway is sandwiched and shielded by the fwi

common electrodes;
wherein the material is 2t least maintained between the two common

electiodes and the energy pathway,
whetein all common electrodes of the at least two structures are

15 conduciively coupled to one another,
wherein all energy pathways of the at least two structures are

substantially the same size and shape;, and
wherein each struciure of the at least two structures shares a common

electrode with at leasi one other structure.
20

2. The energy conditioner according 1o claim 1, wherein any one enefgy

pathway is smaller than any one commen electrode.

3. The energy conditioner of claim 1, further comprising each structure of the at
25  least two structures having at least a second energy pathway which is co-planar with

the energy pathway.

4. The energy condiiioner according to claim 1, wherein gach energy pathway
has at least an exiension portion.
30

5. The energy conditioner according to claim 1, wherein each

commen electrode has at least an extensiol portion.

0. The energy conditioner according to claim 1, wherein each energy pathway

15  and each common glectrode has af least an exdension poriion.



a second conmon external electrode at |east coupled to the at | east second
ext ended portion of each shield el ectrode of the stacked pl ural ZQW0®6f7003

el ectrodes; and wherein each external electrode of the el ectrode
arrangenent and each 10 common extergral el ectrode of the el ectrode
arrangerrient are separated fromone another. 22. The el ectrode
arrangenent of claim2l1l, further conprising; a third extended portion of

the first DBy oAt oﬁneﬁdrfcbmrm i@lmwwomereuw=-me:muehr~tci nalign of. . a.
fourth extende(f orflon of the first, g}(thlrd .and the fifth el ectrode

r espect iangl gne @ﬂﬂ’ﬁyr Ba‘é‘W&yf‘Bu‘PFhethﬁﬂn tEred 18 BREFRRER AMterdPAtEpRtatic

third com EhiRsRe b Srdte WPt reryyadontigasdr. t he third 20
ext ended"’ rt?é&ugg@%"h@ef | rs'lt t her third, ? the fifth el ectrode; and

wherein the fourth common external el ectrode Is coupled to at |east the

fourth extended g il Lok onher bbin{sd1-7aneheldig the fddergl ect rode.
23. The "el ect deRgrg&a(gd&gﬁrgﬂ% g’cf G aﬁ# " 9( further conprising; 25 a third

and a fourth external elect a second ext ended ortlon of the first and
Fhe e ecohEr It as PRERERS vin Sr SoReY ol dhet Foon redie "ol bet T oda

I's coupl ednkost ey secendeextiended ROr bhamy of HWipassespngy el ectrode; and
wherein a fourth external electrode is coupled to the second extended

portion 30of the fourth el.ectrode. The e ak aim 23,
further Sonpriig et congifipneg amdn & l-Lf‘gour ﬁﬂ“’@%ﬁéh r{e%tngﬁﬂgﬁé rﬁf @&ode a
i hi r@y anchritioRef fshopxdiended d@p&idrtbﬂ@elerftp@&om = hicep doatigtinor ddeleefibithe st acked

lurality of el ectrodes specti
P gapacﬂor a bypass capamtorpand a cross%\rer feedthru capaciior,

10. The energy conditioner as in one of claims 17, in which riumber of ihe energy
pathways of the energy conditioner is an even integer.

15
11. The energy conditioner as in one of claims 1-7, in which the number of

structures of the energy conditioner is an even integer.

12.  The energy conditioner as in one of claims 1-7, in which the material is a
20  material selecled from a group consisting of a ferrite material, a varistor material, and

a dielectric material.

13.  An electrode arrangement comprising:
a siacked plurality of electrodes at least having a second electrode
25  sandwiched and shielded by a first and & third electrode, and a fourih electrode
sandwiched and shielded by the third and a fifth electrode;
wherein the second and the fourth electrode are of subsiantially the same
size and shape;
wherein the second and the fourih electrode are conductively isolated from
30  each other;
wherein the second and the fouith electiode are each smaller than the first,
the third, or the fifth electrode;
wherein the first, the third and the fifth electrode are of subslaniially the sane
size, aligned with each other, and conduclively coupled to one another to shield ihe

35  second and the fourth electrode; and



35wherein the third common external electrode is coupled to he third
extended portion of each shield electrode of the stacked plurality of
el ectrodes; and 2 0 NOV 2003 65 wherein the fourth conmon externa
el ectrode is coupled to the fourth gextended portion of eaZHN }iZ8l3d

el ectrode of the stacked plurality of electrodes. 25 An el ectrode
arrangenent conprising; 5 a first plurality of el ectrodes which are
substantial ly_the Same sizeendlih@nestn cobotontudedsieryacdililet’t o one

anot her; a sé€cond plurality of electrodes whi E ettty the sanme
size, @lcngnedin amhroenihetis seepyickipn e "F&e&ﬁgd%%%g?ﬁ@r'; Igﬁtph@rkd plurality
of electrodes which are substantially the sane side, aligned, 10 and
conduct®agElPScoupl ed to one another; wherein the first, the second, and the
third plurality of electrodes are conductively isolated from one anot her;
wherein each electrode of tic first P Lty Riwiekas tat oxtas thestiblar ger t han
any 5 ontd.el ethe GIREUGRE RITASBRGRY %Pg'idﬁ'lgw'[orafli‘ér'd pllurality of electrodes; is
wherein_ e el aGt L afe eRlctrbieaseppnikiptitdasi t y of electrodes is arranged in
opposi nﬁ'egﬁa’tilngﬁﬁégﬁaﬁ ve to a corresponding el ectrode of the third
plurality of electrodes, respectively; and mherelig‘g 'eactg eg%g%g%ge of the
second apd t t hi I bingnOfccetday foodlais 13, wiseiriBv cPrRS hi el ded by
the fi r?{[’]‘ pl Egglel‘%{p%gg ggf%lgt rodes, 20 26. The K | ectrode arrangenent

accor di ng thied cdrad the 28ih aidoes AresEld GEC 48t 78les of the first, the

second, or the third, plugal - dahefifn desirade asriRite b aFO B om one
anotther by af"'"leéeélgtagloe%gl lrl;’lgts'l(;f(:;':‘l%lzf?nportion of a plurality of materi al
portions; and

16. The electrode arrangement accordin
e arrangement is an odd integer; and

g to claim 14, wherein ihe nurnper ©f

shield electrodes of the electrod T Tange : -
wherein the nimber of elecirodes of the stacked plurality of electrodes is an

15  odd integer.

17. The electrode arrangement according to claim 14, wherein each electrode of

the stacked plurality of electrodes has at least an exiended portion.

. : rein each shielded
20 18. The electrode arrangement according to claim 15, whe

electrode of the stacked plurality of electrodes has at leas! a first extended portion,

and
wherein each shield electrode of the stacked plurality of electrodes has at

leasf a first and a second extended portion.

B 19.  The electrode arrangement of claim 13, further comprising a material; and
wherein any one elecirode of the stacked plurality of electrodes is spaced
. {rom any other one electrode of ihe slacked plurality of electrodes by at leasl a
poriion of the material.
30 |
20. The electrode arrangement of claim 13, further comprising a plurality of
material porlions;
wherein each elecirode of the slacked plurality of eiectrodes is sandwiched by
at leasi two material ponﬁons of ihe plurality of material portions; and
35 wherein sach material portion of the plurality of material portions has af least

one predetermined elecirical propery.



wherein any one material portion of the plurality of material portions is
25 selected froma group consisting of ferrite material portions.
dielectric material portions, and varistor material portifhKly ZJJ3 The

el ectrode arrangenment according to @ aim25, wherein the first plurality of
‘el ectrodes is a plurality of shielding el ectrodes; 30 wherein the second

plurality of electrodes is a first pluraljty of shi. relebgginebdes; and
wher ei n.1 he Qi rdeddots a;lr.iahgeméniedi'fe@@‘F"b&l%-sguf"ﬁera‘:%@@%ﬁ&d %Iq}ﬁ ality of shielded

el ectrodes. 35 28, The el ectrod ANGSTE e Sszont dieagode clai m 25, wherein
the nunblectrode aldpes CPEIRS© ‘BF%E"LZ%CL'M rbdemgc‘?ran ement i s -ﬁﬁ Q¢ integer. 1
0 NOV 2003 66 20, JHsichi#6ldcades af loasiganeiet nine evigpged popl ke L 8
wherein the 81%cProdes of the fi rst, the second and the third plurality of
el ect r ogrsihadiecigidacrked, and at | east spaced from one anotrer, ﬂytportions
of a ferrite tsﬁri al o5 SRmalhge@loet slotesaroumire e ribe & e70A% of cl ai ms
13- 2%, wher ein "FRAEYHTU “el ectrode i s the anﬁu%mﬁlgﬁé]éét%@s;o‘c t he
pl ural i LyeRlie®peRiohadesch stEI@electupne Akt P3¢ PATY Bhgenent as in one of
claims 13-24, 1n which at éﬁ@@@ SectidRk i ersDEoUpaddodhe &t FeaESE P angenent

s 32,

was nmade by @ #RAAFOPIECes The el ectrode.ar aSahdl one of
clai ms L3repfheq ipartivhict Batthshialt eterirodpeof g ?%H&gﬁ%W?!'t?gg%?a @ggi “bart of a

network selected froma groy tirng afiecade enmemngemeth @bl $iff'ng net wor k
and a capaci twhereRe E3idY ﬁ%eﬁpfge%]? % dél e((a:t rode ﬁr rangenenl Asmidheone of

cl ai,gs gs,%]jw%ﬁmn iiotl Cledifage ef eint etegode PHERAFEIREN 'S S°BN “ar r angement
sel ecte roma group consisting of a bypass
another.

22 The electrode arrangement of claim 21, further comprising;

third extended portion of the first, the third, and the {ifth electrode,

a
15  respeciively,

a_fourth extended portion of the first, the third, and the fifth electrode,

respectively;

a third snhd fourth cormmon external electrode;

wherein the third common extemal electrode is coupled to at least the third

20 extended portion of the first, the third, and the fifth electrode; and

wherein the fourth common external electrode is coupled to at least the fourih

extended portion of the firsl, the third, and the fifth electrode.

23. The elecirode arangement of claim 219, further comprising,

25 a third and a fourth external electrode;

a second extended portion of the first andthe s .
| electrode is coupied to the second extended portion

econd electrode, respectively,

wherein the third exierna

of the second electrede; and

a fourih external electrode is coupled fo the second extended portion

wherein
30  of the fourth elecirode.

24, The electrode amrangernent of claim 23, further comprising;

a third and & fourth cormmon exiernal electrode,

a ihird and a fourth extended portion of each shield electrode of he stacked

35  plurality of electrodes, respectively,
wherein the ihird common exlemal elecirode is coupled io the
ity of electrodes; and

third extended

porlion of each shield slectrode of the stacked plural



el ectrode arrangenent, a feed-thru el ectrode arrangenent, and a cross-over
el ectrode arrangenent. 20 34. The el ectrode arrangenent as iQ[me ﬁ@3clains
13-24, in which the electrode arrangenent is coupled to a conpone

selected froma group consisting of substrate, a notor, and a circuit.
35. The el ectrode arrangenent 25 in One of clains 13-24, in which the

el ectrode 25 arrangenent is a voltage divider. 36. The el ectrode

arrangenpitie s ¢k MRIrQL EbAhSE ckde2fali fladtireldet he eb@fiigdbde ther apgement
is energized. 30 37. The el ectrode arrangenent as in one of clains 13-24,

i n whi chxiahddepstioheeath siadld etdvtrotitinf the stended plerafityfaliplestiedes.ode of t he
stacked plurality of el ectrodes together prevent escape of portions of
near-field electrical flux from wthin the electrode arrangenent. 35 38.
The el epsr odénatis@ngierarngamenincwonwisof], cl ai ns 13-24, in which at |east the

1 et ost at | o, P B B o o e e e eorr oge of the
sl ackedapd geadudiyelyconpleg 19 Baeanctbeily NOv 2003 67 39. The el ectrode

arr angemnent %ssggb@?mgmyl@i BEcittc2dwhich wai efbsaptizlhedst sand szt and a
second line-to,ground capacitive relationship are operable; wherein at

| east aslignes; aod condudispienvpod o eileeiBMFhi p i s operabl e; and 5 wherein at

| east a capagi ihfmgﬁur%ﬁtgtbq Metbbés lichtarlsubfignihy Al skind&sided 2fgnadyund
capacitive relatronship 1s approxi mately half of a capacitance val ue of the
| i nid) t oahd nendwdipalyicoapied 1o ehapbohehi p. 40. The el ectrode arrangenent as in

one of clai mémhze:}’éi%élthei %rs\fmki‘?eh s@lcariné,sgndDQEéitﬂfﬂd plurality of elechrndes are
conductively isolated from ane another;

wherein each electrode gf the first plurality of electrodes is larger than any
one electrode o1 ihe secona or e third plurality of electrodes;

15 wherein each elecirode of the second plurafity of elechrodes is arranged in
opposing position relative to a corresponding electrode of the third plurality of
electrodes, respectively; and

wherein each elecirode of the second and the third plurality of electrodes is
sandwiched and shielded by the first pluraity of electroaes.

20
26. The electrode arrangement according to claim 25, wherein any two elecirotes
of the first, the second, or the third plurality of elecirodes are spaced apart from one
another by at least one material portion of a plurality of material portions; and
wherein any one matetial portion of the plurality of material portions is

selecied from @ group consisting of ferrile material poriions, dielectric material

[S)
(V]

portions, and varistor material portions.

27. The elecirode arrangement according o claim 25, wherein the first plarality of
eleclrodes is a plurality of shielding elecirodes;
30 wherein the second plurality of electrodes is a first plurality of shielded
elactrodes; and
wherein ihe third piurality of electrodes is @ second pluralily of shielded

elecirodes.

35 28. The elecirode amangement according fo claim 25, wherein the number of
elecirodes of the elecirode arrangement is an odd integer.



10 of a circuit is coupled to at |east the first external el ectrode;

wherein a second portion of the Crcuit is coupled to at Ieazs[i)N[M?q iecond
~external electrode; wherein a conductive portion is coupl ed- 0 ast the

common external electrodes; and 15 wherein the first and second portion of
the circuit are at |east conductive(f I sol ated fromeach other and the
conductive portion. 41. The el ectrode arrangenent as in one of clains

21-24, in ich a first portion . of. a Gidesktsis gaadiche¢eagrotespl ed to at
| east t4fe 22%‘(%1@'"‘6{1' Jﬁ ?rb%gchkﬂrﬁé%s?%cﬁe% 30 plurality of el i&cftsg odes;
wher ei i ans 8eeNfle Retbidan®thet thied plurdili of ¢lecitsie Gés plaskst. @l &St o at | east

the fourth electrode of the stacked Ipil lrﬁlr%%ijiély of electrodes; wherein a
conductdpaeep et &ie Frethes BYIPRRS “t AEFTLS external electrodes; and 25

wherein the first and second portion of the circuit are at | east

conductively isolated fromeach other and the c n el ectrodes.
42. 5Thedtel ecthoddediodarmjameaness 76 in qie ok C@msg ﬂ?@s‘%@.ﬁﬁﬁéﬁﬁk each

respecti,ve el ectro f Iof SleonlrBgy SeaeRfdeand the third plurality of
electrd %%qrcﬁ’gésE%geg—tté)rleel%%@d%r?feﬁ)eft ended portion. 43. The el ectrode
arrangenment as in one of clainms 13-24 wherein the electrodes of the

B ok 7 ST 2 BB TS i HIE S SR, ooy cbom gt e o
pr oper t parign cBhe\wedroner aprogenehesyaantkdl eyeet doping guerceses.
10 ' .
30 The electrode arrangement as in one of claims 13-24, in which the electrode
arrangement is at least part of @ network selected from a group consisting of an

energy-conditioning network and a capacitive network.

15 33 The electrode arangement as in one of claims 13-24, in which the electrode
arrangement is an arrangement selecied from a group consisting of a bypass
eleclrode arrangement, a feed-thru glectrode arrangement, and a Cross-over

glecirode arrangement.

20 34, The electrode arrangement as in one of claims 13-24, in which the elecirode
arrangement is coupled to a component selected from a group consisting of a

substrate, a motor, and a circuit.

35. The electrode arrangement as in one of claims 13-24, in which the elecirode
25

arrangement is a voltage divider.
36. The electrode arrangement as in one of claims 13-24, in which the electrode

arrangement is energized.

30 37 The electrode arrangement as in one of claims 13-24, in which at least the

first, the third, and the filth electrode of the stacked plarality of elecirodes together

prevent escape of portions of near-field electrical flux from

within the electrode arrangement-

35  3B.  The electrode arrangement as in one of claims 13-24, in which af least the
third electrode of the stacked plurality of elecirodes is cpefable for electrosiatically

shielding ihe second and ihe fourth elecirode of the stacked plurality of electrodes.
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39, The electrode arrangement as in any of claims 13-24, in which ai least
a first and a second line-to-ground capacitive relationship are operable;

wherein at least a ine-to-line capacitive relationship is operable; and

wherein at least a capacitance vahie of the first or the second line-to-ground
capacitive relationship is approsimately half of a capacitance value of the fine-lo-line

capacilance relationship.

40. The electrode arrangement &s in one of claims 21-24, in which a first porton
of & circuit is coupled to 2t least the first external electrode;

wherein a second portion of the circuil is coupled to at least the second
external electrode;

wherein a conductive porlion is coupled io at least the common external
elecirodes; and

wherein the first and second pertion of the circult are at least conductively

isolated from each ather and the conductive portion,

41, The electrode arrangement as in one of claims 21-24, in winch a TIrst porton
of a circuit is conductively coupled to al least the second electrode of the stacked
plurality of electrodes;

wherein a second porlion of the circuit is conductively coupled to at least the
fourth electrode of the stacked plurality of electrodes;

wherein a conduciive porlion is coupled to the common exiernal elecirodes;
and

wherein the first and second portion of the circuit are at least conductively

isolated from each other and the cammon external electrodes.

42.  The electrode amangement as in one of claims 25-28, in which each
respeclive electrode of the first, the second, and the third plurality of electrodes has

at least one extended portion.

43. The electrode arrangement as in ehe of claims 13-24 wherein the elecirodes
of the electrode arrangement are at least spaced from one another by a malefial
having properties selected from & group consisting of ferro-magnetic properties,
varistor properiies, and dielectric properiies.



