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TITLE: FILTER ASSEMBLY CROSS- REFERENCE TO RELATED

APPLI CATI ONS This application clains priority to
whrios®ts78t at es provi si onal applications 60/ 488PdH1$2004/018938

filed 7/21/2003 entitled "Power Entry Assenbly" having

attorney docket nunber X2YA0034P-US; 60/500, 348, filed
TIR/ESFRGER ASspMBIed "Filters and Assenblies" havi ng

attorney docket nunber X2YA0036P-US; 60/502,280, filed

9/ 12/ 2003 entitled "SH ELDED CONNECTOR RELATED
CROFRUGEFERENCENRY RBUATED AiPRECAJDOKBt nunber

X2YA0038P- US; 60/523,098, filed 1/19/2003 entitled

"Multi-layer Filter" having attorney docket numnber

X2 YRR ARt IS claind paovith 2UKl4 Stateis bmdisibﬁdlﬁpﬂﬂa@fﬂom n0/MEq,4d,

! Entry Asse " having attaorne cket nunber
ﬁleﬁf&ﬁ@@%@“ PPWE‘L%%T—A‘S?‘?%IW G}T/ﬁ?cg( iTRPRRY i on
x2vabed4esus; osoesmerzgy, e vus/2000 Bhtitgd "ISLAYB/MYA SEmATHE" havmg

att%ﬁ%r%\gklegil\qu | giogaﬁg&g%;%q/: @’é?;ﬁlgé‘%{gﬂ%oﬁ%&f’tﬁe‘a“

_colVHCTER RIPBA TED STRPOTHRES el ing yttdrhdytderiset mkmigsr gy

PEOERIOEE N SR tr@?@?
&@nﬂﬁrﬁobm&om@lﬁnscm@o}m OKBI@ﬁléH 11/6R0qB0stitled "Power Entry

pl |"cat| ons, circuit confi ? ﬁgs in which they are
AS%@&V havegrsQEney Aogkaiupger ey /100 and met hods of

using the filters. The energy filters may be incl uded
onents of connectors for electrical devices.
FI@%@FE&@&N"@W? @s are devices that include an
electrical load. In all enbodi nents, internal
structure of the conditioner. incl udes a G conductor,
andn)ﬂé BwmaaR redptes tepnerey cendif8ct or . In al |
enbodi nents, the G conductor is conductively insul ated

fronthe A and B conductors. In all enmbodinents, the A
SUARARY (U BIGE IBYENBIQN ¢l ectrical ly isol ated from one

an obﬁﬁ@{ts WNEE idvBRich atelt& provide &ﬁﬁgy@ﬂ%@ﬁ‘@c biRelyl flited, &idIcentettors

The "'nvention provides a nethod of nmaki ntg a fllter a
andhdevirescthesfinogmiornge eniveey fiftprsebnergy flemsarafiso relame 19 2 ey |
cohgngikn the filter conprises: a G conductor; an A

con uctor a B conductor; wherein said G conducto

sai GheAnotiehmovides ehaaical shusyHiliss Rl gendgiongrs garticularly uséfl for

po?rgrrla?gl?ctaﬁé{ﬁ NrchiP Ok g&gtlcf %ﬁ&ﬁhé}%& 164, R8s SBhdkin 5 e

I'sS hot conn uit; wherein sai
filtee eahd otethods ofcking 8w fitexs Thaehergy ﬁ]rter@;@gy bainclngdgdeap components of

COBlCCtOI’S Welé %calsda{llgesGEPegt!i]lgH AbRles Qx%la'é‘;l?és that include an electrical
load.

In all embodiments, internal structure of the conditioner includes a G conductor, and
A conductor, and a B conductor. In all embodiments, the G conductor is conductively
insulated from-the A and B conductors. Inall embodiments, the A and B conductors are
electrically isolated from one another when the filter is not connected in a circuit.

The invention provides a method of making a filter, a method of using the filter in a
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| ayer portion has surfaces defining a G conductor
central layer first aperture and a G conductor centra

wo aysn1erond aperture; wherein sai dA conduct oPCT/US2004/018938

i ncludes an A conductor extended portion, an A
conductor first |ayer portion, and an A conduct or
circ6,cad 6l ﬁltayvﬁlier@@ thieifilter, comdpeisesi arG saidubtos; sohdersinger; a B

xten tend t hr h r
congusit drevibyt GeprBroE BT pRRUIN AR AR EREARMET
conﬁlhthély lsal®R8E fip@rdne mtl&n dlh&a;ad filtecio nat wotrsrted mconiguil; axberein

s oo agufes pGFER O F PElaRe b S 3T AR conl
lay & PBRIYE hRsudfded digiaiga Gondurch céntril laeyet ﬁlrsd@drtl{!;reand o, a B

conductor first ti.on n t
congg:(t’qfﬁzantqa]aggéqr 5?98?‘{ z?p)é emg?tglfl ﬁd1%§ cam%c,tg % conductor
ext@bERARS, BOK Ebrﬁlﬂct@ﬁ(ﬁleﬁlﬁt&r pditican gl a8 A cﬂbn(ﬁlotm) ladlond tayer portion;

central |ayer secaon ert
e
first ¥ Rlire;ReHekdi0RidBA eorﬂﬂct&mmssaybﬁpost[odaﬁd S)sﬁd Aaowiuctengecald layer
| ayer portion froma anot her. 1 n% on_al s%er said
DOrHPiF ALEPPASI iR iR B GO IRP SP EEF PO R e 5P
B cUiiub@r fnb18dds ia I8 @hdickor axtendlé@ pkbrtlon aBd:oﬁluf:loir fist layanipertien,and a

the filter conprises; tor ondu a
B cpndugtqpigeqndlayerpostions Whgralp dalé% 8?.@1&99{ %('tenggcﬁ[foatl% exgen(?s
thr&@H SHHE EQbndudiflcet@hldaydr wodtdupdridre; afdeviRasioliatt B veldyctor first

I sol ated from one anot her when said. filter |

layersadh eadd B gondyctar sesqnd | dAYEr POGHOE ALS oggqsae %deé (% %fegﬁ'al layer

pmhagh&ggﬁagm@%ponductor central |ayer portlon said G
conductor central |ayer portion hafi sur f gs defl%ﬁge
a Jhedwenicnsiso pervidend mehod el makinge tish pmg 9 gf ping the Hiter

in acéﬁ@gﬁ‘ gﬁ@ﬁ fife&! r\;»/ﬁe?ém BYiREr DRGARE aAPSIttti®; anW esiiusto aBd
conduct or 1ncludes an A conductor extended portion

cordnqorawh%elé sHd GerptucionFaif Arsnqucton 2ndyinid B CopdugPihra

coﬂ"g‘a @Hs%[atéd%é%{ orﬁ%&hémvhbmawﬁi@s isbf doasRted ded d:1fisluﬂgw1&fb1n
conduct or ayer pOI‘tI on erture wherein_ said

sai¢ Grecudictor inFlndss @ fbeongveta censisblayer Bortien sufh Gergndisior P%]Ha‘al??@’f
por%oPha% ?ﬁ}galég d%ﬁm!ng H&Ucto'r Qé?ltral"lﬁféf ﬁt’sﬂ'hp@ﬁirg aridl a@@ QeHaatien

I on des surfaces def I ning an
Cermaﬂdmmond a@ymeTe; pwhqrm pricup sprdupter inglpdes &g f cg%éuetOAextended

pmg onduct ar . Sxi&n ﬁicﬁrgxi ﬂ?)?tfotnl Rer&if bANA SoddIE O r PSiBn ﬁcludes

n ucFor central’ layer |rst aperture and said
surfoesdisbiniog al Ayexdugor ltiyeg nottipreapexivres; Whiksdy widB sopdyctey 1nc1udes

an %ro]ﬁj ugt 2 éxteen)éécf&gtfqnl R84 B SRk ﬁ{f‘éiigoﬁxm QHERiS@IdB Cenductor

PP Tent ayer second rture and sai dA

yelqmiwntnuiudbsa@uelhcep deﬁnmndqo@ndtmoé 1ay@rm9rtwn EPEIES; Fhprgingaid A
conduct o

S B PGP O i
sald Bn:bﬂdilbtof hy® |poqnon hpeotnref wherein sead B oatdheser, eRichdesiportiph ckigrds

I.on erred S
N
ap@furd; el whtveidai DA cardactdt Isyek pertich and said Bjco c.ndmioohywppﬁlon are

on opposite sides of said G conductor central layer portion from one another,
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descriptions of the figures and enbodi nents. BRI EF

DESCRI PTION OF THE FIGJURES Fig. 1 is a top plan view
wotooaoiiznst enbodi ment of a novel filter; Fig.PCI/US2084/018938

top plan view of an alternative to the first

enbodinment; _ Fig. 3 is a.side viewof the filter of

t hevilfdry §ltheanfragén et e réfbrged td ad lsw anduitohere Sidters ioompnvindwetivs

the filter of the first enbodi nent along the line X-X
filteh Fig. 1; Fig. 5is a schematic of electrically

co @h’&tabpé@ts §ﬁdrdd¢£nwges dfthetilnentiintee digbdsbdin cofjuketign with

is atop n.view of a second enbodi nent of a

desﬁﬁ\%@!‘s qfthetfégi‘“es?i‘ %?dlf@né top plan view of an

alternative to the second enbodinent; Fig. 8 is a side

view of the filter of ﬁg second enbodinent; Fig. 91is
BREEFHERCRIBEONGAF FHEFGY ﬁe filter of the second

enbgdiineniop ?iaﬁk}ﬁwtdfﬁ fitst SBbodin¥ent 6F afrogel fifier; Fi g. 10 is a
schematic o

el ectrically con ive ructure of the
si dae 2dtd fopmlag e ofan te“ém‘f to(a? st S’EHP?:C{’FF“%’SCherrat ic
MoAgY i3Nga §ilevidvi; bt 1B fildr of e fiseamtvdingntyodi msnt Fig. 12
is a schematic, conposite. illustratin

I
i IRigr inssdntsrionvird A drergienohitg it PR GRS ERR the Xxh
Flgfpr egoi ng enbodi nents; Fig. 13 is a gr aph show ng test
data for insertion Ioss versus freq

{ gh ..
varkip §ds peahematisrof elpgtricaty emdedive ﬁ'ﬂ‘c 'C b‘gg&#’l%P pEfig 4
DEW B0, B BfaRvBH b s€dondle &ﬁo&ﬁm%w&ﬁﬁbrg 1 shows

per surface of filter 1lincludin g ductlve
hmfslg rYgS a®@p plip dleEcaf o pltepytivg g dhgsggopd %"ﬁ #tor t ubi ng

30,715 QNenGhd View 6 @6 i@ Semd Scondmboain@ht; t Ubi ng 50, and
conductive el ectrode 60. Insulator 30, which ma E :an

t heFig Grine sifle geetignaigrnoidhe filishphibe Segqyfire@h?fa@efﬁ8}°€‘8¥iﬁ ng
in % nductive el ectrode 40. Insulator tubing 50 surrounds
portions of conductive el ectrode 60. Conductive

hou&g.r§ is10 s¢hemetid df glgetrieatly condaptiys spcigioidhg $i¢s sietion of Fig. 9;
di 3} gcltl kd acm%gﬂ: JRe%hA g%b%lel‘ﬂfg thdWSikek 8 t0E sebotdi RS didfent; SO,

ortions o conducti ve el ectrodes 40,
60 Tk €] s & séhematy avmposiie ilkstriing n aspenthleef affiier peepbing

1nc§8%%555&%hltﬁ%mg?ﬁggﬁ1§ &ﬂn@ﬁt@r sheath or tubings 30,

| ng. Conductive el ectrodes
40, F1§03 ay egrephtsbondiog teptciatmfmgseam loynygsuss fisquspesaropgh as

net al gplﬁ spins, and nmaybe formed
Varfogspertfé’?%%m?l?om Heuthe?&flf@Ee ‘copper or

DETAILED DESCRIPTION OF THE EMBODIMENTS

Fig. 1 shows an upper surface of filter lincluding conductive housing 10, dielectric
20, insulator sheath or tubing 30, conductive electrode 40, insulator tubing 50, and conductive
electrode 60. Insulator 30, which may be in the form of a sheath or tubing, surrounds
portions of conductive electrode 40. Insulator tubing 50 surrounds portions of conductive
electrode 60. Conductive housing 10 is cylindrically shaped and surrounds dielectric 20,
portions of insulator tubings 30, 50, and portions of conductive electrodes 40, 60.
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alum num Fig. 2 shows an upper surface of an
alternative filter 200 including conductive housi ng
waosamficonducti ve el ectrodes 40, 60. Filter PODURZS4/618938
generally rectangul ar perinmeter. Fig. 2 illustrates
that the shape of the perineter of the conductive
ho wsél e extn§oieraap@hathisad fop pettiay el@kicelmompbnentst Ersplator
conmponents are not_ critical. The perinmeter of
She%%‘&‘flgs\ﬁé)’ Py ey @h?"l‘égmfﬂf)ﬁ‘\”é’%‘anpl e a generally
ﬁ" |doRdicEad eleditot@ngUd0aie extepdddogioshaand npyibt agferedlto as metal
exagonal , octagonal, general| ent r al [.C,
tody, eayy A O B, SHbmPAe TR AT Sy B0y Sl R &
aluthfdGhudi ng i nsul ating tubing 30° and 50'. Fig. 3 shows
that el ectrodes 40, 60.each have u vered termnals
10 Figs 1 6howsmappes septece GLaf AHFIAL® 555 204 pgluang soRdibs,

houﬁﬁig @@(Qnd/ %ﬁiﬁ&?b E])écthﬁ&smt()ﬂ&l |Fﬂte:7’m(lhia€ algczrﬁralle rE]ttctaﬁiular
housing 10 an eyon e vertica en .
perigeh oy Lugies ft e shabsvae TeriefRar B ElityeRlebogtine Lpmd
corrabhondifg plBas Bxtealof Metbrigconglohdntalkd not biétjean diht perimaertof c al
extent of conductive housi ng %‘B anfll di el 1ect r B’% %Qr
congptipe/pqusing 1R BesdPrigemple AZSATRLY BHAHEAL L8298 b RTHERT Ve
pen%%%aﬁ,ﬁi&a%&dl,%@éona? Eend@llPceirallyGfndiric Siregmntor similar shape.
ternative_enbodi nents have conductiyve Fhogsiérl%t ;
vertig- 38hows fer & insludgs psyating trine Pg iséal %2 CART BY one
ele@oad¥Ri0 Co00dacht BV UARY seBdShinak00, 380320324V, Tdr@inalis 320,$10',
310, 310" 320, 320' having different | Sn%{ hs, ng, ical
320, N\ ixigndrvertignllyrRgyond iep eeiogl e of hovuging 60 k) beapmetps veatica

ext ?cﬁélé@x% 50. N2Y 8 sBow ifific? @fbldg®50, 80!, 30)3@XhddleRRhding
surface of conductive housl_gﬁgh parti al l y,?r ent |¢el Vi
vertigpHly bgyond tha vertieal exgpnt 6f ¢PafyivehoNsng h(bang diglqciric 28, onddctive

hmﬁfélg g{)] haf gé b0 Alal ¥nduBkiveicBating of R o Bea L@ elethent.

Ing” 10 at the top or bottom of housing 10..

Al tAdervativeanpdiemminbietd adusBYpdIORYReHY v eeply extending beyond the
verﬁ#é?é&&%f ﬁ{?loy ove drRhinGi@B 10/ 3 S8 500 o rdrmirRIsi306, 310' 320, 320'

el'ements. That 1s, It may define sone apertures.
haviigtdéfiferertt lepethy, nodesnldige tubine, MéBSHilECHia3)-be formed as a

n etmg'ngxti% elﬁ@o%iﬁné?lfts. W1 Alross A6t BBk le¥@msrhatic e Biutiry e

no ‘conductrve housing 10. Alternatively, the top or
houtsing 10 partigliy @entirelylvonvian conspveapichtheeisprvingp different extent

conduict irve Jhous) o0G t ARt hoBRAE TS
norf G A PR RN e PR Bl oA

f | akigenapisely caddbgtive housingil @ elay odp substentiplly ciylfndreally urround
. dielectric.20. . ' g@gi ivBRVE& nuchl ORisi
mt%‘é’&flf%‘?}ntsogr hc?glrsfdﬁl%l%}%eg%e%o}é%taﬁo eg' gg%%ggﬁong [ rccul ar ,Smg :
10 foay befoandgl .8 ametwatk oreleyh efinhéal aAterhdtive emiddmensigve paat

Cross; sect il:BnS may reduce inductance. Fig. 4 shows
condhgtieP A&t uct ure of filter 1 in side section view

al omigeridnieell, thetoponthe bottom or both the top and the bottom of conductive

housing 10 may include a flange that extends inward towards the axis of housing 10 such that
the flange partially or entirely covers a surface of dielectric 20.

Alternative embodiments have a cross section of conductive electrodes 40, 60 non-
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Fig. 1. Fig. 4 shows filter 1 including A conductor, B
conductor, and G conductor. The A conductor i ncl udes

w@omnduei7ive pin 60, conductive connector materPEl/US2004/018938

regi on 410, and conductive |ayer 420. The B conduct or
i ncl udes conductive el ectrode 40, conductive connector
circiRt, ErieRdmpl Sl BNl Aie aBd atC BiidkLaat leterdssyetiodsdfay rddvee G
conductor i ncl udes conductive housing 10, centra
ffucti ve | ayer 450, conductive connector nmateria
r eghg) ASh@Qntemal uC@B @0 Slidr 1 6n dideysecton 4%, alefigkhe lFiegK-X4n

shoms dlelec ric ele t 481 | the fo f
Figgh P AR ier b Se irrASer e d] Sl s sondfeads DTHR &
conbi@i & ﬁﬂcﬁiljlei &n&lﬁ:ug@fnﬁ 166, coidmetnegmdmabn Mgertad Fﬁgemtéid)ﬁ and

mat erial s i ncl ude mater, s de ne
congaIET i §20- L TR BT RGP B O Sr COnei? o
connEtdr YAR AU giaE £30)8d dohdliciedaye04490 THeG S ortudtot Dlddst | ve
past es. Conduct i ve connegtorgga rial regions

cong*gqglve lgrqyemg A% FeRtrAl 695 Bcﬁxvi: yeﬁr4 uc&tgﬁ §oR Ftvxématerlag) tegions

_ 460C AN Bt doRdhched MRe W78 7acent conduct | ve el ement s.

Conducti ve conpect or . mat er 0 460, . 46 re in
e drlep Shovayebeeie claeras s s LI am b P BiPSY1 e

die@GnEEihints, Which s RIGHE ] Mevatnect i on to adJ acent
conductive |ayers. Conductive |ayer

c oridhg eensictivR cRpSonR e RAwgmarigls dﬁ%‘%‘egﬁ? HS?VI%%’“@C“VC

corf QAT Ch Hauct o BEELbMBatb BNk HE BuiGe ddd BmBedlog6lterd d
ext ends around conductive pin 60 of the A cggd uct.or

congnetive pasieteendpeti vgicAIeeOr rageriabsegigpfdl Ot 4300t #ed function to

rogfdé E(ﬁlﬁ%e @cﬁﬁgé’cﬂéﬁ BothvBerCA jggéﬁ%dn&ﬁzul/@éi@ﬁerﬁ@ Cafudik€cdanector
conductor. | nsul atln 30 functions .to

mafetitldesis ¢69, #61 e ma&h@ rﬁ’&lﬂlﬁfﬁ’ o pgetirablyy fynction R BFRYC i ve

gede%ﬁf&mf&zrg od Etﬂ% c&ufc@cﬂﬁli'@ﬁ cerﬁ Rehde@Rdugtisve | ayer 450
G con uctor I nsul a t ubi 0' functions to
HRRI N R

corfehududtivelayeri429 pﬁﬂl@A@mﬁaﬁet qxfeadsr ndughizeddhtilritha
condﬁé{? hS églcg‘]; C}B 4k WQEﬂod%}Qngﬁ}%ﬁ%bﬂcﬁlcﬁ@}fﬁ{ 60A5The

con tor. In alternative enbodi ments,
A dondtont Eacly condbétivg 9irct, 6G; @(teqqlgghrqygh g é)ﬁﬁ‘eg@*‘e@egg,re in conductive

by%QBH gkéﬁ%OHR&Bflal around only those portions of pins

at woul d otherw se electrical|y contact other
c onldsnirtiog Sibing & fertetions tappdduRtivabnidelate spnduptive padl fsp v

corggcglve ft I \41%0 LAY.E Atcoﬂ(fﬁqtor %Qoncﬂl@gve‘}%gr @'O%f BleRS @d'nﬁ@tc%

deposi on surfaces of dielectric elenents
Insél8ﬁhg tdbmg moﬁmttwnem o(oummbamém canHvatinieyhint6f érogreaopdigve

st REeE B BiER i3RI BE SoaPdl B haldRg O SP
t 0 Janliaagee 49bodilered, msttlaturxg t@lr@é@}ﬁom tex¢ndavdd by insulative
material around only those portions of pins 40, 60 that would otherwise electrically contact
other conductors than the A and B conductors respectively.
Conductive layers 440, 471, 470, and 420 are preferably formed as deposits on
surfaces of dielectric elements 480, 481,

Apertures (unnumbered) through the various layers are sized to allow pins and
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radially to an edge 4 Conductive |ayer 471 extends

radially to edge 492. The radi al extent of edge 492
wex@setwi1e he radi al extent of edge 490. The raPdBEIUS2004/018938

extent of edges 491 and 492 are the sane.

Al ternatively, the radial extent of edge 490 maybe the
ins@ @ tibSngP fo @edgh.he radi al extent of edge 492.

Alternatively, the radla ext e Y}
x i i Ol Bl i 3k 0 BTHERE Vel exoncs
radROQ B4R, 494 92onddt ipfeiyabi Y extbii ratddﬂﬂd tctdge ¢92. E’ﬂleraélaﬁxtent

o g SELOEL S L 12 FATSREL B S N30 Py o o

thelfme preferably at |east 50 percent of that area, nore
preferably 70 percent f tl area, and
pr Alisrnggiyely. dhe pdia] extert® gg{lﬂna%tre t{“h%ffﬂe & 8r exceed the radial

extbili %f &zl , AlteRRTEH, iR raﬁal skttt a€ @lgan®iamaf exosed onbg e same as
surface of a conductive |layer of the A electrode to

thegrqidal egend ot btinedess 4%Ap®t ur es t hrough whi ch el ectrodes

40, Pr@f@ra@l&ttﬁ@&)nﬂ&t@& lab@@sfithe?A coan@orfane fieBaddnyuckir ekiembdver
nd nore preferably at Ieasino A.se

5,
o g mEsn R GG AhSPeersi 40 LR tpfbet of o

areQ B\ 26 brSferablyeh §E@bH: W thak a8 PaH doréyiefeliably atlest SEpeneanof that
l'ayers 420 and 470 is the sane as a separation

aregi st ance between layers 440 and 4 Preferably, a ratio
Of ﬂet*eﬁﬂlgetﬁé raflh BERSh@ hrdaldf SneHidj@swFaLe f)ﬂ&&bndﬁcttlvala%r o420
a separation distance betmeen I%%E &g ang 4 P i
A eéqctrp@edg thegotal greafof peppsps though which glec PERE b % c4it
mokERSteraBly aﬂ@zgt mfx@mgfe%fr&&ﬁml % 1@kt loeast 12. Preferably,
a ratio of I"'ongest di mensigon in a major surface of

| ayésepapgon @stgreemeatt8|%erwshatte§t digtenge B%W%té‘éWO PhigEF 420 and

housLRBLIyS) @barkRistce BERNRN Riy&h BIBRUW7@Ls theavamb ada and

more preferably at least 8. Alternatively, any or al
sepofatied disrenee etwed, lawsri40amioland 471 maybe onitted.

Th elsrgfe&g %{16 Y 189&@%8{510%; £hdi& suffE@ioPRFerALO to 2

designed "t o provide uni form conductive connectlon to
sepetakion distanse Qd}ﬂg@elmersc@ﬁ a4 70\ wat ﬂe&?@r rreferpRly aﬁ]ﬁ,st ghnore

pre%{"llbdgzﬁgeawg %x%%org’ﬁr%%%bﬂgittegﬁ 1slesi gn of the conductive

ure s Layers 470 and 460 maybe
re pPIafea(dlyb%yraao of @llowstrdlmqumn in gmgaipreuefpde of layer420 to separation

dis Fx(gelw ayezf%B{) d(;ﬂoq% %ﬁfl&éﬂdgastf%f Sﬁ@f@ra@l@%’\ﬁﬁm and more

ayers 461 and 471 may
mﬁ&mm&amhm8be replaced Fig. 5 schenatlcally shows the

Congﬁ‘:t | ey sy HBFetéHl ks deb %hlw%mgmla%ﬁ/b%mﬁtwd These

con I ve ure I nc udes ) ) .
cot&mﬁtme(cbmtestor matenal regions or designed to provide uniform conductive connection

to otherwise adjacent conductive layers. The may be omitted without changing the design of
the conductive structure shown in Fig. 5. Layers 470 and 460 may be replaced by a dielectric
potting material that provides a uniform dielectric irtterface between dielectric 480 and plate
450. Layers 461 and 471 may similarly be replaced.

Fig. 5 schematically shows the conductive structure of filter 1. The conductive
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The G conductor includes a central |ayer portion and a
housi ng portion. The housing portion is optional, but
w@e@smti’ed. The central |ayer portion of the (GCT/US2004/018938
conductor defines two apertures. The A conductor
includes a pin or feed through portion and a | ayer
strfofitd in€lides THeer, IBpyeY G pandiétem. of the A conductor has one

The .B onduc ncludes -
D SR S5 R el s
por€ibn isldptidRal; But GheEdread. mbscemumé la@zgrqxottmn ef th¥ becoAducRr defings ®o
conductors are disposed relative to one anot her such
WYHLE the pin portion of the A conductor extends

t h rmgﬁwc@a@t@@madw £pif br febbthSugopatinatand a sayer portioouhe layer
he aperture of the B conductor, and the pin portion
POIJS’PH?’H ‘EGE‘@HEFﬂ%ltaéPneea)??réﬁﬁs through the aperture in the
A cTHIBUEIhMictax Mcklu@Bea 16 1 feed teroligh fobnGné @ higlergooion. Theelayer
a C ctors are electrically isolated fromthe G
pOI?:‘B‘h?jtﬁEet Fon%VﬁgﬁPaff’rl‘etag?mfel s not connected in a
Ci r'ciei A, .B, bteG Lordtélors e dBp@S@mfﬂmt/@foSmam&)ﬂ&i‘ ach lthat:tab bljﬂ

|solae fromone anpther. Pre e . Gcgc r
poriepLhoh CPHRSROER TR 15 S BRI risliee SR AR e
apé?t‘hretdme@ SRtz @6 tHRMal pb&ﬁﬁa ofthe B o‘b)i@.fctop extéride ﬂsowgh thiche

t he conduct or, and t uct or. Preferably,

aPetf‘H@ p 35‘?& Coﬁé?chré%or{?fap‘fr% %tbﬁrﬁé %cécﬁd uctors extend

acrpsA hiwes soieUidrt e Olctiiti@ly abRed defn hed cbndutthe Whenefilter 1
surfaces of the housiqn‘%6 ort on of

- Sho O B e
is Tof enBFCiRg) iy 2 ciretepe AR 0 u%Of?éfeAe P88
y¥e the sanme perinmeters and only substanti aIIy differ
from one another in the locatiqgn of their ertu

Th ePrpr@bb(p@g ptppgglcgohmleﬁgeqtlg}p@pmw%m@ft g hpusipg portlon of

the@%ﬁﬁ’ctt&renélwegﬂﬁg ﬁy%oﬁﬁnpémh@& rthd ©BSndaétord, Akl the @l'dﬁlndBctor
conductors pass maybe | ocated cl oser to the axja

c enRreferagly, thp @'Yﬁcmglioﬁ@"f&ﬁ’}& B eanductors extendiagrosshe maJ jority of
theaaﬁéatdlaﬁﬂedtbgﬂ{% ihefr §u|Pﬁcé§@f ths h&fsink PEHiBOSShNG C&Qﬁlf:tb@ n of

conductor. Pin portions of the A and
c onBrafsrablyslagar @ottions of diedy v Bseondyctsehayg ﬂ’étsﬁ‘%"’r pegignetegs and

Onlﬁ’%&é‘é 6}1’(12!.1% dﬁlfe?‘ﬁgﬁl'oﬁ?gnoﬁjgpﬁlttﬁé'lgcah&?Sﬁh&%@ﬁﬁ& How cl ose

ortions o and B conductors can be
pl atledwp epastrees imibe st pertipe ptthe Gsenfupier teauel whick pig2pEigns

of %@ ?\Ba%h a'Bq:g» @gg)gé r#ghsgf?%r be Nkl gl@%e’r Woethy ax1a§ A6Her@P e Rbustdpe

rs may I ne additional apertures
poramni amveojoskiaty ene/znothar tharts tifervalis phibe huasing portiemef|te ¢ (cgpductor.

pa ?orn§ oPt'ﬂg Auaﬂh E%Bﬁﬁu%@fsmf‘ Ecaﬁ%lo‘s@togétge? as t% r@éﬁg irP-

electrical shorting there between. How close the pin portions of the A and B conductors can
be placed to one another depends upon normal anticipated operating conditions.
Alternatively, each one of the A, B, and G conductors may define additional apertures
and may have variations from the geometrically flat layers and uniform thickness shown in
Figs. 4 and 5.
Alternatively, the A, B, and G conductors may have layered portions that are not flat,
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Alternatively, the A, B, and G conductors may have

| ayered portions that are not flat, but instead are
w@emsngdThy flat, such as |ayered portions thatP¢TUb200€018938

steps, curves, or waves. Alternatively, the G

conductor may include a pin that passes through an

butdf@dal er%eﬂld’ﬂalﬁy"fﬁt é\ldﬁ@ﬂﬂyﬁiéd}j’oﬂ&ﬂdthaﬂ’indw steg:ui eudves, bheavBs
conduct or. reason for

co nfMtqr?ﬁtwié ths § caIogiey PN éé?mptgﬁé’a?%ﬁ%%ﬁ % apSture in
the@XéchbiidiG ahiarfMeflrd i thd'B céaducte One AajonTotigysh a bin, \amﬂxi beeto

BCEC G T B IR T R

lst ;M%ﬁ&g&lalt&ﬁﬁﬁmt@a& fnd 1| bcgld?c}tcﬂg efh 1rﬁ1ut1|e Et1&dst one additienal

eft side o Fi IS nodif)ed t I NCl.u

condytivg daypry dn chthkﬁxgﬁla)‘? REtpis ype Pgiltef‘iaE %A/E’Fg‘%t %‘?eﬁqf?%% 4is
moliffied tozlﬁclé’t{bd)nstmoﬁdﬁctﬂﬂeﬁy&ﬂ20 lafotKeB Qicleaiid v@f@hhﬂlﬁr in size and

conductive | ayer (420X,  not_ shown nLIar Sj ze an
shagp toyshielecdriq A&yeqnd,gmthg ﬁor{dﬁgwf: Bapgert ﬁ?é)?xea?t qV}zp)tsmﬂélr In size an

shag!e {AkRAlI0Véh tﬁma? tHergBNtn tHROABmEPRAHBbdiMENt] BWIEEmddetiDe Rikds
are conductively connected to el ectrode 60, for

42%9@%% arsyeopdyistiyshecomireied breloghertQ00fon Frapplsch dis Rygsence of
ad&%glec%h&lfctl{?@(to%ﬁéc% 3 AGEAent 1By 12052 A a aipd: lawéﬂ th@lbp

| ower the top surface of dielectric 50 to al

surfase off dieleajidc TOtorrlew cenqdugiive p(glyg‘rtlogf oblayeg 4%)(btﬁ GQP%&g surfaces of
ele%&l@ 36 eSinfitr ﬁbcﬁﬁéaﬁ@ﬂ%m@pﬁe mﬁe %sb@éﬁnmg Bf dofidifcio® n&dcﬁﬁkﬁlab e

e respecting the B conductor. Additional conductiyv

condagtive sayems yebestiaskedamor prsh oberdm 2 sipplar fashiongo davers f2, 420X or
each®? gne Aardi® LAYGESRs. 48 Oach faritfetivk Pyer el &éonﬁﬁk@orptha@ ¢ B

conductors. In each conductive [ayer of the
apegigrecliowing passigsrod clegrodtdbgfdhe B pandudtoro it ogh wgg@g@ lagggr of the

B ﬁ%ll(ﬁfao[' qgeq e 300 %ﬂertrul% ugbvl‘ﬁQBé%ngE O the b1BctBAEE0 SANIN 6bdd¥or.

con uctor Rere i s an aperture
Dxawtrmmhceghsrﬁ@s 3@igre lanetheried a@p@mglryd@ accgt &r therjacrgsed thickness of

the%%ﬁﬁi e? Eo%rd cti % Fa.lygg b dah SHRHRAL tgkﬁle]?&)ndu&&s are | engthened

acc account for i ncreased t hi ckness of
th eFlglﬂ shpwb i topplaudity erunpaysarfaceof fikr®R0 rlugding candaeiiveB

hmgs‘i)nn %C&lé’lr chtrn% fq ad C%B%Lgﬁ\%sel cHo eQ Br f@écﬁﬁr \i%]’lﬁgg a(ﬂ)o lﬂ?)ﬂ@l[ctlve

|nc INg con u3|n%
homkhgl lepdohdxmtﬁé)g?lemdie @bmﬂmtldwteve@lleetmded@éwrtﬁ ekilie G, A, and

t t
B PRty Ba e R O3 Sl g RREE T TP o
of 1:“1@67 ch Fkg :aslo:b\xB ag opeustBeef ne slpective ey 700oalidiog | ve

hous pt on f i
o285 B PR RO 1 W il s bRT 9o
rectaﬁ@ﬁl&@eﬂ@et@f) TG thlllus&athﬂheﬁ Ithegha‘b@ of tha der(mﬂtdlmﬂ? thie wenductive
electroges 40, .60 gener

ho?s&’gt gﬁa F‘gfesfi?é‘flﬁnﬁﬁ][a‘&r extg}t az mt/erqaﬁoaa;to ntts are téliltlcta}’] The

pelh@@ef Géndhbtﬁze Eusinge 0 @bs fof extiffle @ gambudly ieliptitad usihmpylaand
correspondi n IanaLPexte t of .internal conponents are

r“ﬁ%ﬁ“@%??ﬁ%ﬁﬂ , beppgonsh rtAganaly orSHmiEE Mt i ve housi ng has
f or rigX@dHBlve a SidEEBR bdilkey 660 1|11hsm*at11<ig’:‘that cbr[duah@lftleaﬂrqdes or feed

rectan ular ent a
thrgyghs #Q 00 hrough f1 Aot 600, ”lfl]l(a?txlsz,jl %8rpd%ct1ve efectrc%%g] 4?(1 60 are in the
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Fig. 8 shows a side viewof filter 600 illustrating
that conductive el ectrodes or feed throughs 40, 60
wezdaosnts7ihr ough filter 600. That is, conducti VECT/US2004/018938
el ectrodes 40, 60 are in theformof a pin or rod or
wire. Termnals , 0, 320, 320" extend vertically
forkl@Y PR ok Rl of Ghide] Tarmiet320,13107 32008261 exgend neltitely bembnﬂ the

vertical extent of _dielectric,20.
vertjoshextens pf b T A °§ﬂ1rqe§°f‘8§%3§ 1o,
310T ey, 3n¢ et iRkhded XéreBehevi@ntinte akitanitr Ehatnesdndt extéﬂala/ertlcally
dielectric or the housuﬁglso | on as the

celgsR 158 EHoq G oF S qUpiEga Onse dhed B rooated e S8R o

al ong otshewd 4 é’i&sseéfro}ﬂ alofg fhe Unes®-Rfin Fig| & 6filROO00. Generally, Fig.
CGener al | 9 shows the A, B, and condﬁftors and

0 skt b B4 G EPRIIEIOTIBL PR clslee S ST Hhposn

SpeeltR&llyf, F&2d tnows Eblﬂiuctale SHRBG0rGIHACIe bR 90X BEHRIGERE layer 904,
mat eri al regi on ,. conductive | ayer 904 dle|eC${IC

dicletgifglamens 380; ceraqﬁlamlw@%g?éﬁucgbﬂaconwm feteriglgegion 910

corlIBARE plafro1 MBloRicEe doftHcRPmPEAAI rdgmﬁcbmetcbt«@cmeaa}er
conducti ve connector nmateri al %lon 916, cond

diefegtyip plemarg 929, candupietlpserd2g) "é‘ﬁé?ﬁ UgfBI§ CORSHAT BELP rﬁ%&ﬂ}?ﬁ

CofBrRtived0Rhet @Rl ¥&inP0D 86HdMtivaR b&nkat cone@dtiBel8rent 60 to
Conductive connector material region 902 conductlvely

conduetive baver ¥dn Gorduptie camspaimatg! feéwe S HYeragyaligely sepagots

comiBéive ﬁ?%@g td ¥YRp SRPBEOLALLTRIAE VB CHRBERR cBdddctor mater1a1
conducfti vel connects conductive layer 908 to a

reggxnc?é6 emeiveyeInges pheftort stipf cpINE PRSI Eﬂﬁ?@@tca}’e layer
Jﬁﬁﬁc?ilv% %&%&Q& n%élaﬁ‘agiglyﬁﬂ MR RNIOREdCE cBndaefive@Bment 60

uctive 912 to conductive | ayer 918.
to c@omm lpyee 9% rihleb@tm regign 834 ks an eer v fare 33T w1 dneywfjoe

93%%99? ﬁ(ﬁ' 1&Pm%5dtéf§urﬂc§m%%§9ve Bnfegidbuctive layer

ectrlc region as an outer surface 932

ancElemenits 308y 9199 122215, 98918 fsmpert af theFtcppdictor. Piskctye Pt
co‘é’%ft %&T 8191{ Ie gﬂ gfﬁ%& %ﬁceedf%&ﬁﬂ&tw@ Qlem'altmtt Facgggmen%]%S

orn1part of the G conductor.
91 EL, 8th, mind9 B3udctodicleqtise 3¢ fimstiens tq pravent deptripgl eopncHen between

ur.f ace of
cogtihe gyl SYREHET ARGELP BlkefP ol A8k 16 fe ORI fumt
region, sneleasentbesthemst thatcsatroundsnputidned chraitiotve nleaonidlc Prefasably,
die?e%t%?ﬁgi l%ag (rgn %{t] qlo'g sﬂu?%t%‘ﬁnsgl?ﬂ%gﬁh? Ee;(%rf()nngtoglhg 5r of S\g'?é%%ﬁﬁ%{e
corlhatjve gletnbt6Osur r ounds a portion of conductlve el enment

60._ Prefe ly, tr 934 has, Ay r
sh a%lg{eftﬂgg&glb% fslg?aﬁ%s ] a& d%flhne ang eéurnieo . 81%51 \;{'hécgledog ucl.?hliér Jl%&eﬁt
60 exaerdsiCDieleetrie 920vand has @urfaBbse]hee défink en aﬁﬁuﬂaaﬂge@hrwla@mnductlve
t hat define an aperture through which conductive
elempnt ﬁ8ﬁ¥e%g extends. Dielectric 920 al so has surfaces
t hatondedtive &ryars 984908, usrdudtive plagly 1 and bondoetie &yery 818 and 922
%Ienent 60 ex nds. . .
each have surfaces defining an aperture through which conductive element 60 extends.
Preferably, all of the apertures through which conductive element 60 extends are

aligned such that conductive element 60 can extend through them along a straight line.
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Conductive | ayers 904, 908, conductive plate 912, and

conductive |layers 918 and 922 each have surfaces
waledosniTge an aperture through whi ch conducti veP€l/8rm®04/018938

60 extends. Preferably, all of the apertures through

whi ch conductive el enment 60 extends are aligned such

t hatonaedite ﬁlaie\BQZ extenie otver G eﬁta‘ﬂ meﬁoe nolfatdwidiogiing Heercept

al ong.a straight. |line. a 9 ext.en
thabyy weludgsong AR ﬁ“ﬁ‘t‘%rw%oa‘ °§ﬂ k%?e ﬁ@ueg iLnd ang gﬁcept
apdrfat thiotigh WiGEHIDESucHnElapaE 4OJ¢’x€enﬁd1 r(ﬁmgth:tlmplath 9d:2)ﬂldjdb¢ ive

el enent 60 ext epds._and t hy ough .whi
Serg TG PGP Byt b e Dt e D1 i R e B fedral
eleliBMt ikkBadehg IO RG0S }ﬁilﬁlﬂg:tm aﬂ)tloﬁhlgi‘lb’(ﬁpiefef’redlm housi ng .
Conductive pl ate art 0

o SH@HECYR IV EIHOA 5@46%%%@1%3  etoin bt 8 erennap, md

corhiu&nve ua@&ejoe e 1e1€@iaslstrgte |9yze 3351 ec%@é%ﬂ&ﬁad logg &o St egterticty €he
dielectric 906 has | eft si 926, and
leﬂaa Hz:gu%fﬂ.l the wenipdptt %%e%agzﬁ ef ﬁ“eg}aazée %%@81@§ erihgtlpft gife

_ed Q008 51 DRMmARGALRItHS ot coﬁdﬂcﬁwjaldr&nt dve addfoth Tef side edge 924

all the vva)sfsto | eft side ed

|
anif i Sh DS PR 5 B 10 s o bigheisa 26 Rl Sy 924,

92@?&5;%{3&&&4{&9@%:& bORY SOV i Rive kEsBE of 8 mARdulIRbdof
| eft side edﬂgf:p 924 and left side ed e 928 rmy ext end
diefegtric 96 qraynd thesperigheryef thepyorspHesefelade Y0pef t i de

edg@shalatbe c&%@ct&ﬁ‘){atérﬁtpf 8 ato 4B QO@XEt%EoﬁfectbﬁMﬁéﬁal 234n
908 relative to e‘é‘%’ﬁ the maj or surfaces

91 gpreforsb R orgC ORIl PHRCTH BRI O ww&ca@%yedmrs to one
ancibiyf aces of dielectric 906. Conductive connector
material region 910 and conductive connector materi al
r egThsrstrochere gr Sreaighbhalf sideof Higfh yhish alides theB yondyppeteture,
is s?;dﬁzfr Ahe stﬂfcﬁ@@éf@ﬁﬁ@ﬁ h‘«ﬁpﬁ&% g]dsf/&sc!rﬁ}!@ Mor ERNHIE el3MBKHS06!

he structure on the rig side of Fig. 9, which
and 929! (igktdandieal DT Eipn am;reapom if gt ghape: apd ingplagmEFoReRies e

side as just described. For
eleé“%@ﬁ%q%%?ée%ée nh‘ﬁ!h%ofﬁéb) 920" (right hand hal f of

Fi gFigd) lalzedﬁrth@gq@;@nﬁcqnﬁu%w@em@ﬁéﬁ}@nn%mél P90 gt By and G

OB BB STERE s 9004 ol
thef Appri B]ganém’cdrs ofracig 9% (}mld,any ®lemﬂin@f@b et fgnctiortHe
cond?ant fé/ goflaté: fage c%‘rtﬁn%qz% \L,\@r{d%g&'% a?egso e n uét&n Ghe & 9:9 Side

ct ors. Spacil ng
of Pig09 shaets qmylngl P4 lmt\wen cghtaide pdga$ oftthedlnysirafofming thie Greondustor

o FRPRHEH 5 BB PSR OB 4B

isoltiomBetsa therR) c@ﬂ@ct@ahmwuvgmusxsg t@olsigEsonfuctoheA similar

| ayers ndu u
Spaﬁﬁ"é N 8E§Ween3ﬁ e?oé@tw?l et e I‘tl a‘AF Q?"%‘éc:g @i aﬁh ?’% n é%c}ugt%%%ggﬁ%
10C Dlichixadt ishepe btht airjod nufaeaswékayers 904, B20b thwcctomducmcndre not
crltlcaﬁ1 dﬂ)%tse! svurefacheg ?osfl egnp(?e ma}hbe generzﬁfgr 01rcutlar rectangu ar, slqu re, or other

shapes.

Conductive layers 904, 922 may not be centered about conductive electrode 60. For

10
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spaci ng exi sts between the conductive layers of the A

conductor and the conductive housing 10. The exact
wab@pm137i9 t he maj or surfaces of |ayers 904, 92PCD1S100€018938

A conductor are not critical. Those surfaces for

exanpl e maybe generally circul ar, rectangul ar, square,
exd&Mipld) boRAGCtHB aREFode 6O Ay B Toved n@ytalicaxR dnted BPhawsiyig hyynde

cent ered about conductive el eg
condyriyg davess 0% Pt R o%aéedﬁﬁlg;%tu%l% ?rslgg%%g ?eftt cﬁ égpéuct vie
ele6Rdit 80. Bifthib AMekshaige, %&ferﬁdﬁﬂcoﬁmdv&dletdtedel 4yieslso BExed r&ﬁrzhe

may be | ocat ed subst nti
o LA T, DT SaRIB0R IFR O = 22 TPy Btenfatly ey
to&éﬁgmbﬂwnuu&IQaggaiddyeo el ectrode 40 is also | ocated
near the axial center of housing and condugctive | ?{}grs

G0 4Preferblys oyro] ik CRRIIEOR ISV e AP TG FReRy

la})éfs S choﬁ‘(ﬁ@tqy@bh'V@Z I\ﬁtﬁﬁﬂn%@fa&ﬁmg%l&faﬁfeam y, layers
the A conductor

|
o or FesOHAn @hal’%?fetP%m?Jﬁr & vRaeho R rad: oty B

_ cotub i W &R WrACds itd shdbel PR maNE Sifacdsrood enabr the Atdedwhape

of the mmjor surfaces of conducti ve, tJ{qu ers 904', 922

within manafapupingigleraness. Haveveisy Lprhavgd t%‘ﬁaﬁe of the

M8j Peretyly! @6 §iSe & mP3suithcel Bﬁoﬁd&@m%@fs@(w 9@21 Jiﬁtﬁb B
manuf act ur| ng tol erances.  Howeve

copfjuptprarethe samprasdhe sizorof the mmsisr 9“Ifaf~‘€ﬁé>f %9“2‘%“’6’? lae/?fé B, P of the
A Sl SRithH meRRHE Ik YerhRYL w3, theyIead hatd difftent[Bizes from
conductor are the sane as the size of the major
onggnofigtes of conductive |ayers 904, 922 of the A
CONGICEAE andthd {HaPes R BAdh 86 dHeichBntt 90£5@NOLS. ankiONLHEY be
they may have different sizes fromone anot her. The
diffgrehiforpaee anetheshapes of each one of el enents 904,
904 refe%ﬁﬂ if ﬂﬁ%e%%g the HEhyor l?lﬁfa@és fof EnaittivE [9&R Ofteand @Qﬁ A8 hot

Prefera I f the area of the major surfaces of
thecsamel eﬂ:qnp veothenythensthomaa of ke rgw sgrtasesRftcondyetivedmist Y ke
saﬁ@% rea df Iﬁ% aé&%gﬁﬁc@@oﬁgn&u%eq%bwws W d(RC&E8a &fthe major

con uctlve are the sane as the area of the
Sunf@psmf csrmuf:ta@é@yenm@mh@ sieviethe apeef thowajor sinfces Rbcaduive
layer 9ﬁh%1&?hrz%5uf§&ﬁﬁ%ggl%ﬁ9£es Cf"d?g Ile\/ﬁ tlkeaa¥§rof %%?ajcﬁ‘ ﬁféc@@f
rfaces of conductive
coh<h1ytare 1822004 isniwtidei the arwmffaalcauqn Smrﬁige ofsordugticedayer §&5% then the
| e C [
o PG oee G RSP dbve A Mo eyl B Gl SOOI
surfea dfi@hiucevd layee P0DRMA, twich ée ateh ef ameer wiface ofagngnctiyg ddyveic e
922f conductive |layer 904" preferably is the sane as an
rea of a major surface of conductive |ayer 904 and
t Wi Pefetdbly, diclectriaf 908, 928) W6, 31 fiaae the sémectbickiness (av defingg by the

vergti%a% direction in Fig. 9) as one another within manufacturing tolerances. However, the

dielectrics may all have different thicknesses. Preferably, dielectrics 906, 906" have the same
thickness as one another and dielectrics 920, 920 have the same thickness as one another
within manufacturing tolerances.

Preferably, the size and the shape of'the major surfaces of conductive layer 904 are the

11



10

15

20

25

30

Preferably, dielectrics 906, 920, 906', 920' have the
sane thickness (as defined by the vertical direction

WO 00Fi0g8719) as one anot her within manuf act uri nBCT/US2004/018938

tol erances. However, the dielectrics may all have
di fferent thicknesses. Preferably, dielectrics 906,
san®OR ‘thelsie @nd fhe stmperes theh:inéglﬁf@ﬁfﬁceasf conductivedtyee p22aafdhe A
sane th ckness as one

di el 20,. 920
Corél:‘l%?lﬁ ("’:Rﬁ(’:"tsr ?Feﬁ’éi‘ﬁﬁ‘aé’gi lﬁif'eff ?%‘P@? %18‘;1‘1? Preferably,

t heDsieaic 20H optighab Haweveefdldld&mcqsa;uﬁg heprth atést aoffash over
conductive |ayer 904 are thesame as the size and the
ape of the mmjor surfaces of conductive |ayer 922 of

t heprfeRBRAHE AGRd BldoNRYREs ard dipBsed S distaTipbeandixfal esmenbf
fromone another. D el ect ric 20 is optional. However,

cergakopgcHY 2y P12 39¢ PRS0t 0 i nhibit a flash over

ef f gg110 sEHehRsaphows it ofiuamed sBud@B dLfkited 660. AT conductive
di sposed equj di stant from an axial center of central

S%@%@?@@el%ﬁﬁﬁﬁmﬁlﬁﬁm’ﬁoum ng 10. Fig. 10

schegpad Edpdhdiot iSNRMSa EddBalaBeElbeidn\eed &t spiehdl heusadg gottloheThe
'600. The conductive structure includes the A, B, and G

cengighlayss pgstien of the G pppduetordiss Hisbang SeoOREIGHEES 4 cent r al

| ayffe DRInkhQR iMfie®Npif Bbﬂn@ﬁ‘ &ld HAUsd R0kt SiRtionkN€he pin
central layer portion of the G conductor has first and

posiae el 4 serdusipraxtendyrongh b drst tsrure foihe cragaldayst portion of the

G RActR?. nTl@Tﬂstfléy'élsﬁor@d?l%f RO RN Bhd PO EdcbRNGyer poBoR b the A
portion of thé A conductor extends through the first

congigetpt a1¢ @ npotitssidesefithesentrad axer pegion phihe Grcordystor
co nﬁ%q; %ducu?%lcfldd'ésc‘& pih B¥:€ibn RRAHrdt @ RborliBerHdr@HEUThOFin

and the second layer portion of the A conductor are on

porsippokihe B cerldyeter axtendsibropeihihp reondaperfurg,is ths qspral fayptporign of
the@%ﬁ&gt&r The fift l%r Fg&qb‘&&ﬂﬁe B Q&Jdﬁ@&%n@thﬁ 's&oﬁ@fa&ér%@ru@ﬂ or

I rst and secon yer portions. The pin portion of
thetB‘n@ﬂ@lcctm prbLpotopposik sidess the lspriraljhyer pastionsefdlan{el cendaetotur ei n

the § tayel B6rtions of
e i S e e
theIBag(mduopmrtl on of the B conductor are on opposite sides

rh)%r ﬁrn&xg ?\Jﬁa !)113%91{ oY irkiQRa &fcor%dtl?% i Ar& AN CLRfal layer

Pre era portions A conductor” do
ponmoﬁ ofthe® Icamdutthlas lleasyéan 111@ pied ofithe loferadportBng ofitbiuié tand B
ferably, the area of each of the first and second
Corﬁiﬁ%?r{swes in the central |ayer portion of the G
co nkiafetably, ths véré@i;pdsh&ns d;ﬂtlse layeesal poftionSthf theady emdblgl conductors are

w1t51élr GV g}calp%gef’i‘?‘b# tﬁe ouflﬂ%p(f a; gtr o pO r : %()ﬁr; 0 #Ng%lei,r] tﬁe Vertlcal
posititeh oBomxoo?aived afitise laYeeed portions of the A and B conductors may be beyond the
vertical extension of the housing portion of the G conductor, or there may be no housing
portion of the G conductor.

Preferably, the central layer portion of the G conductor has only the first and second
aperturés. However, it may have additional apertures.

Preferably, the housing portion of the G conductor and the layered portions of the A
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within the vertical extension of the housing portion

of the G conductor. However, the vertical position of
wor@sots7more of the | ayered portions of the A BeUR004/018938

conductors may be beyond the vertical extension of the

housi ng portion of the G conductor, or there may be no
andBesidR@orPRdvE in6 Bpedtiiret, NiGoweve theymbyphiave Rined gpealrby pr théyemay

central Jayer porfion of the G conductqr has .only the
cacf By &4foec by Lah oot e siepa 1o qufling B3 TrHHsive bl of
the B6kbirgipanh oflRgiédgoatns. Pr ef erabl y, the housing portion

of the G conductor d the | ayered,portions t he

IR e o XD oo By e LBoeg s T ot
but AR 5 FBhel§ b IHRE as 10yerddiRtionBateatite brpd] edrivecor vayea

net wor k of conductive el enents _sh%p?d ép% ogtl i ne E}h?

r edpaeRg rrbogiments offiltaraving the dsgjehdrttlientPVsnd fesopd fr 110
volPRId 6D @tSe applidaBbMahduvitd Y0 isithdAeal, Bas AditnseeC RAKCAbOES to
abomfegave 'ayer ed Tgortl ons that are not fl at

: [ Na but
ttetapcing a faethizfope fie gylinduerd ringf fromy shout! ?S&g?‘ftans
cenﬁﬁ@fer,s!_ @Ghdﬁgﬁveﬂﬁﬁp}lﬁ)ﬂl&ﬁ oV A a8d B%ﬁ@ﬁtoys'eﬁ]clﬁﬁﬁ@diameters less
enbodi ments of filters having the design of filter 600
thany phouifiedfiof e diamster of Hhohqusigs g Thsetistanes Retuesp crrdyetvgiayer

poriGHd B 18 Al Sonittdr BNdsS Blan 2 BSat @nGihabie a4 tRfdistaneabaabaut 1
to about 3 centineters, and a | ength al ong t he

conglyqtiv ke erpartionseigheah and B pAnaBeRre is1est tham oyt T gentimeter.
Ho®w&RE P8d Gifninsidn? HAW6H ihitfdel &Y RIplRRY 1RO Sn Gfe fobfhyDafitelaB
conductors each have dianeters less than about half of
Opermgd@lfilﬁ@ter of the housing. The distance between
CONAKGTtiVEe kU RLenR Y fik? 860 Rive h BBssAcaRADEGLiGhal 3hi@ack B85S
than 2 about centineters, and the di stance between
condentieibeusing 10 agrtsllyes ertiredn soriex, ponsaye, eftheBiELRrTiRSA S erens
ext%m? ﬁ&iz%ﬁ‘t@ﬂy ﬁki?‘i)éj% frbmROE B b BlousikgOMBY B toptd? 88t€om of housing 10
li mensions are not intended to inply any limts on
inBgBe for any particular operating voltage. Alternative
e nbﬁ%!rr@ﬁ%l% tl#eC}gp( blj t@éar;ott@lg%r 9@@( fhe @0&)%9 #R bofedth bf)&m&ﬁctive
external slrface of conductive housing Eartlal_ly or
houging 19 elay inclydyeRange babexteads ioward tdveardsitheeaxisadf hoitging 10 such that
i ffere: : | 7 in Fig. 8 fromthe
meglﬁ%ggﬁ)?&g{ly%t@?%gc%ﬁ%ﬁégut%o%yor bottom of housing in
Fi cAltegnativg ¢nahrodimteintsdhye a drdse sactign diconduetivigstecres40, 106 npn-

. the o X iV i 4
bl R0 ST O SR A A s,
indodtank@usi ng such that the flange partially or entirely

cover i e] ect kd € o0 t [ ' t ve a
TS S B B R ATRA PRI RS,
surfacR ©fF dielattac eleheatts 62990l e rel ati vely wi de and fl at.

w ?e erggly,]c tLea }atig cr)fo tfsxéc’ s:u?nec%'t SUrTACS atde of on€ rdnLa{_)%? surface of layer 904 and

of one major surface of layer 904' to the total cross-sectional area of the two apertures through

which electrodes 40, 60 extend is at least 2, more preferably at least 5, and more preferably at
least 10.

Preferably, a separation distance between layers 904 and 908 is the same as a
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i nduct ance. Conductive |ayers 904, 908, 918, and 922

are preferably fornmed as deposits on surfaces of
walr@seeime c el ements 906, 920. Preferably, thePCHUSMO©H18938

the sum of surface area of one major surface of |ayer

904 and of one mmjor surface of layer 904' to the
sepdrﬂbﬁklist‘ah&&&tvﬁe%ﬁtajyamm8 and 822.0f the two apertures

t hro whi ch es_ 40,. 60 exte t 2,
o PEPIRLY, st g?sggmfn%",n 2 F“efﬂg? %‘?ﬁa%q gVt
sepdrﬁmuisﬂag%ef%h@a‘gﬁ gg&grb 904 aad Sedia avalhasoh pchfmtaylaéeab@t, meen
ers an is .t S as ase ti di st
P L
l o ngﬂ&fblﬁ Iaﬁgﬁfdf@ nbnga;é dinRBgi@rin 8 wiafoasefaod of 1@50:139049@ 4epagtion
separatiaon distance pe en. | 90
distpg Bwsen @feé?%raaﬁﬁg}l%tﬁaaé oS e e ef%?yearta% 4, fyehore
prefeﬁBlS}Iatlgast%nd Im)re preferably at |east 12. Pref er abl y,
aratio of a lon nsi o n rf.
oG e B BT e s RS rRRGR L

mmm@Mghmggaanm&tmbugeast 2 nore preferably at | east 4,
and nore preferabl

E hALGE Y6 Mgt sopgtei e Fondy Ebig DLt o el AR AFRERSE)
the érb%hkiugtok tﬁ}gi gtntapérﬂ]gesm ltt&dm@muotdar Oﬁ@hasoﬂlfdrenamaipw setopld Hehe
conduct or include a pin.t t h
e B e S S AR (6B
co E?y g agolgvs%%ﬁlmii@saﬁeimué ﬁxbdéi ﬁ o0 o fipér600VBig) 1 ihestaies how the
irmthe filter to the r typical l
A, Rand i cRBAUCIerss BPYFATHBATEY b e’%&g’“ pﬁy ip 'égah%)éé‘wd%lr%mo
mclﬁdlﬁ% g tﬁi;ég {\ g§§ah@i€d]“ill thA m&hd A@ aéé‘for fiidoies fisOB cafatigpr 1110B,
s how t he C del ed
andizsossa BEABRE H A PreBRs AR O Lito b ORJA Ca DG
capﬁd"tglllééqls bk a%othlEIr vﬁﬁhlrﬁnﬁﬁ%&hﬁéﬁole&é&s hdeQfaeiRds A20A, 1120B
capacitor 120A, first B _capacitor and secto
havsﬂx@agawapmﬂmcz@Bonepp@th@ﬂa@wnane%ﬁ%$ féﬁgfm ﬁ%&é
cap!ubt%rsslq EA, G PEH 'ﬁmc EncP 268 Q1 BRO R @imé/\éabﬂ'htﬁnce as one another,
manufact uri ng tol erances, and capacitors 120A, 120B

withia ventfheurngtelerergsaci t ance as one another within
EHﬁxi‘%E&‘Jathsx&ﬁér% ABERS9 edfAimd, s &k ¥ddittaRashdueti

and 120B al | have the same capacijtanc
layas oftheA apwtupter andwilditional seadusHzlerees o dheraaugiore 4 his type QE

altern 1vn{ %&8\{‘? In?l'lag'al @ss- g&:tlsrhﬁmﬁ 190 thit & 'ﬁéod biBERth thd RE6RIng

onal con uctlve ayers of the A conductor
modlﬁchtmnkd i A1 apiddionad divbbuleic isipalat laymssssesmort th éleBctéle 108 eesige on top

of conéuctlvey Igyer 964 Another conductive layer similar in size and shape to conductive
layer 904 (904X) resided on top of the additional dielectric. Both conductive layer 904 and
904X are conductively connected to electrode 60 of the A conductor. Similarly, and
additional dielectric similar in cross-section to dielectric 920 reside under conductive layer
922, and an additional conductive layer (922X) similar in cross section to conductive layer
922 resides on the bottom surface of the additional conductive layer. Both layers 922, 922X

are conductively connected to electrode 60. A similar modification may be made to the B
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alternative enbodi nent has a cross-section simlar to

that of Fig. 9 but with the foll ow ng nodifications.
we\r00addi7ie onal dielectric simlar in cross-secPCDNS1004/018938

dielectric 908 reside on top of conductive |ayer 904.

Anot her conductive |layer simlar in size and shape to
condiRfde Wadihy &n ddditRhal Q%oﬂcﬂﬁdh}ﬁ)lveﬂﬁ}&rsd &*(ddmnnal ppirseff corugetive

addltlon die|e ond )
layegyomay bgad eéé%ﬁff{ipf ﬁ? Nﬂ%gﬁfffét&%%ssdmt foftion. ?‘)gg"i"' tg% ‘?’ﬁe
layof £OMANELR ErossSebidnAhéyydo ndtitedtbdatd tdm sdmedhiekreet cmsurface

simlar in cross-section to ele 2
e o AEEL Ogop ot RS B frabel B0 40 of
the &9&%&1 flei AV I BPORAuAPLR ) ex@hdivitBdut tdhdGdtias sormeaiohon t o
conductive |ayer 922 r

C P altrortisreate, e HAGEL s FEgBTor o e s DaFE gnat by

matéﬁa?s tﬁ%Q Us¥l Mrofepiibs @Cddefioh © cdceiblinmentiond. For Siaftiblepthe
fication maybe nmade to the Bconduc

t
dlelmswésﬁa‘re sybstantiglerpas e {MAgetiF BLPRPIECS a&%&‘f’ig ‘ﬁ‘ﬁ{gfﬁa‘?fr s

variSthr [ OREE bifd®ink Wﬁﬁ@re?ﬁh@@e Fadsiedplk, Qneﬁa’;l okidetariske MOWANd
B electrodes in this fashion. Wile t con%uctlve

matpraa}sew beruseful fay Jusge rajechiom, Ferra glegtrie, Hlatefl SR USHBLG

provi@e dhaMe rdidied SREM. t hi ckness or surface area. All that
they need to provide is an aperture

h h th
ol Got} GhodBooRe BopnaFiof HETBEHEFD GO R HEIR BHA BB

' con&tﬁ:ﬂﬁjé" CIB Qfl SmBSHmEXS, GR6h thé £ WtnoE QURHLLEIdIiY € ciEAR/BE Ala0N B

enbodi ments, the materials used for any or al
Condﬁctque é@@P‘éb’?WllS@la@ld@i%‘lﬂl% aBiFthe material s that

m??% 5 WSebthode Qpﬁ{akés%? cdn'iboﬁ&lﬁg dsbRNfot @{pﬂnﬁﬁé d’cé;ﬁ al
nsul ati ons. For exa he dielectrics
3@% ke

assesiseTRrpPEEIor iplding eV EopiDfser ¢ Pl bake 1501,
sho@gx%?ﬁlg'b% Y0044 B0 P]?and%ﬁug\b%e' ﬁﬁu%ld@m@ per tlugbasafifmatsong

e response. For exarrpl oxi de var.i st or

showirnlugrbase side busfapml20bD plpgdpsslipfl 89113 mdgéafﬁmf@@tqf Bie
con L%Eal?e g%rg&gﬁ%rt{ ggplﬂ?[{&ﬁh&k§ H?X' ﬂdﬁﬂlgk%ndh%ﬁ$é’ﬂm Bo pr ovi de

ects enbodi nents, the
cofidudictive ingershinld 282 iy eqnyluqtlg@ ara@t\@epsmnml%@sw&ﬁ dm@ that

innef sﬁglﬁc 4 dﬁOZé Qve?ihés aﬁgfpo%ga'c c%nt \gﬂ?&r(;uiﬂg pin) ArddGfinek $hidl@t

urt, cond uc ors are
s1decmerlk:hmcttdnv 202 W g@blatlye@bnformm pin@b@ﬁ gdhariacesil 015 ppd plyg jase
lip g@gﬁ05|te of images of conponents useful for
aining steps in assenbly of a connector including
a_friltet €203 ifdhgles d2ctolowd, 4nendpraimsbly housingll figElsefzade 00 rF,

ternélpﬁse %)]KIHF Lﬁﬁﬁq A3 %(g I e&dfg E:%ﬁm#@ 9508 AL dFlH{ﬁM@O%@%?Se&BIQ&] fo

o) é ows p ase sid
plu@blafsé Bk sili2 02018 h@lcmglebimgeedmrpls B2Qdfithe émdnduetar tottkadrnal s

dycti ' '
S LA SO G D S A L P
conBltkR ilthd Q&Qtefrﬁinﬂ onplug tdndmctlampin B dp ﬂumsemnhbj' elyctoals pin 60

sych that in shield .str
exei g ol LEE oo e g P A R PR gt
1202H2 in inner shield 1202 such that pins 40, 60 remain conductively isolated from

conductive inner shield 1202,
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side wall portions 1202W generally conformto pl ug

base side surfaces and plug base |lip 1201L. Filter
wa2@3/0137¢9 udes el ectrodes 60, 40, and pref er abPgT/US2004/018938

housi ng 10. El ectrode 60 has term nals 310, 310'.

El ectrode 40 includes termnals 320, 320'. Filter 1203

| s it B embbditheiitahe) ughdbashabacin. sThebe, b2 & afilter connects to

connecting term.nals 310 of .the ond . '
the FRAPTRE R FLH B LG OUBAILG PUB SR b fhich e s o
conﬁbﬁ@ﬁhas&&ﬁﬁlﬁ&t bﬂégeﬁ'rﬁifahmmﬂion%(lo drinet $héxldBstep N2ARStand/ot directly
the rear termnal pl u ductive pin B. In this
mﬂ§§§ﬁHFFVM‘EPE%§WHHg%&aVJ%P%gﬁends t hrough hol e 1202H1

I N Alsndly 20k ehols batiRctive |o€lﬁ1t shiztiiel 204 $wHidh exdpe mdsnd the ough
t he hoIe 1202H2 in .in

sy B PR R L et e oS 20t Prebrie GG FOel

1205 B ¥6fm Sikirabsdmbi0204. ICdnbictivestine dhiee nLo4shad Gneshiblic1202 are
as no pin, Thus, r conn&cts to

ohy gl CEPrFHASrO T B LB TP SR B ooy i

_ shieRITDRUAR i@sHySicdlly cofiteerbd totmeusingl 10@fd thelSfobOcvRttiody | btanﬁected to

terminals, one te connect t er s
housif Ty ogibireioa e GF St A oR G atieb eI i e outer
shieltl, @l (EOCEBEduI6Lard LRUNERILP bdhdﬁitwel&‘\ﬁ@rﬁ-’xﬁ&l&cyto bROdhothROWS
conductive outer shjeld 1204 ﬂround t he
as Bapide filfer pinjapsgpbly sshides 4 ?C%fraél?egrz?% boldigg gondpciary
bacld A@klelectBaks ACK" gidk®. TDukih £ssdaibily, asRasHH back SEpitisA'f @t B
filter assenbly 1206. Conductive outer shield 1 04S,
are %}PFdﬂanY]%qnn%‘ﬁ?déP thepomependine S¥ers] %gﬁj ﬁﬁe@tdéae oPBEch
phyaédfu%n@wadﬁdﬁ%lgf:&ﬁ@ct&m Q&Qﬁdu\(t@bl}tex@ﬁfém&@bﬂj sucheRdMct i ve
out ér shield 04S i physically connected to housing
congietive xéangipn | 0SESRYAT vel y connected to housing 10,

an vaﬁenags@&%& str a;h?zo% pRb Lo ahe IISIH BoriOR BACA] MthMEhﬁIB
shiel d, the conductive outer shi and t he

condustpe eantrctsghegrandpin of e nlyg b@@;nw@éwkeptylc%%mﬁ%r@f%gﬂwh
megﬂgsgggkgg&(;gﬁ&huglde filter pin assenbly includes a

dielectric frame 1205D hol di ng conduct or back si de
el éeroneglermatige emAOdlmafﬁandeltlmg‘ioﬁ@u"%%%% IP9“1°’@: BTRRIRIESGr
I to
looé)ﬁe t OP 4802 %m&‘the%gﬁct e o@fiﬁerQQ@Cge'Evl'éEﬁ kdeYpi riéﬁ)‘i‘tgkﬁﬁ 33 dLO

respon 'ectrodes A an
exte@ling pmthie mehygslé%fbﬂﬂ}e féﬁ%l Tb%t actheedditiops) censiypidetsEep R%tlon

conﬁe% %H%th ‘Pdf%ggﬁlé.g 1% 3L htﬁa&% n%yzo@s G GdditRal

ens on Wien asse , strap
cond]ﬁ:ﬁﬁﬁtqapﬁxmsa dgadummiowmempd filterd 203 extendipe betgreest coptaets AlO,
320 an(EiaPo CXq Ciilil (?1@}0%%?(? 3"26.6 ground pl n of the pl Ug
rically connects through the outer

S h |th i ts@xdsﬂmﬂaxﬁoﬁmwdmmblv of 4 filtayfrea eoinnestanaThe/@ters disclosed
hereérbw f)ﬁ{ggggr%ora%e in vngtiuaﬁly gn connthnld %Cgowe%tolc'st fofRinp 82[1{ $tQkension

cords, electrical appliances, electronic devices, electrical and electronic consumer goods,
including digital electronics like computer, servers, printer, network devices, and including
consumer electronics such as motorized equipment, televisions, radio, kitchen machinery,

refrigerators, transportation equipment, like automobiles, trucks, boats, airplanes, and trains,

16



10

15

20

25

30

| oop with strap 1202S around the back side of filter
1203 between the pin portions 60, 0 extending on the

woppssii7ed side of the filter. That is the addi PCDNS82004/018938

conductive strap portion connects on each side of the
filter to strap 1202S such that the strap 1202S and
andttiedikedBhesé amatctapmayittve e, threeaqy niaye tpmcanoenthy dirpa/dedtrodsy

around fil.ter 1203 extendi
or 8ycHt Ml b€ B LG Tor o E0ha Tt BGITED. FRLAGL Rl e
desikneg. forlldw ipswendigifal @plicatién, onryerdiosad mblity poweras hpted grové,or a

connecter. The filters disclosed herein may be
Spe‘?ﬁ@@?g%ﬁggf’%“aigﬁm{fiertqﬂglﬂ%owaeﬁy connector, in connectors
f OFigutedl SRahKthin® perfxh@ies tudves 004 divice dhvengd the stalcture of the Fig. 6

e et e GG GOt AP G g v shielding. The

top ¥cAitvie® ReipfeSent thié € oa it M jns@ton/lesssierspy frevuercy. Crehnmrkode
devi.ces, and. incl uding, consuner el ectronics . such as

rfefdp tEFS B BR B BREHT' RISCEYREIERU, P o TiocHy Citve os1

repﬂla@gﬂa ith&%ﬁpm{agfdrdfg eigle qx_fk@s_ 1 otbw aros e ad ?mmﬁqaﬂd@ﬁmbﬁt,

i ke aut il es, trucks, boats, airpl.anes, \
shiciding; FRIVEAGE S Hegbminon made e RRRG §a1h63§mﬁsa€1@qé&%’i° 310
+ 330n¢@dedOr noOre than connector three el ectrodes or male

or female pins, and may qr_may not have a ground_|line.
Thé he oNELToSIE ehigpreprat &fo&f?é%al 9de|"%§6\¥“ﬁ%wgsrveaﬁ“@ fregency-
DifdRRfidl GRHé Rfers ©RRMAHodsPE Bbtwidnl tivb kidsRO Weereateltab@SIsuch as
above, or specialty and high vol tgge %ggreqé}?n%
endp {320 FCHYF 88 TTRess i dheperiomBg L & W iiglded apetublyefr c
confUhd 1 0ttdBnetnk Uhd 300Et0Qhothdd Endivith 2 SoRHOHIIR:H esttbiRshed.
connected in different caonf |egur atj ons and wth

nd )
Curyig 98¢ repyeserip fhe perforgranceieba shisided igsermbly gier CP’éfﬁFtéégéds tq gig line

and GOPRRhotMBAGhel vABEY drb 2D coridSstioN 8disblshetl ERMBMdIng SERBIMR ess is
node refers to signal pasi(lé)g}g bet ween two ends of one

morg pprarenbigdhe differpatighcuaras ta19dB fymovemenfyiy hedeyyer frequency
SR £39\ERa HRRZ RBIH HARPRAIAhord thih BOUS ihrBRnB:0rdR 150’

ranégrQ%ZO to%%ZO' gvlﬁjtir)] ae[rj{gawi t}ﬂ{a%t shi el diln%r. Curve 982

GHgt9vkGlizne common node performance of paired |ines 310

3 ' s Bt a zZ z
+3 kB mo'!if:1 ’s)’l%%/s fufsgﬂtlglll Q?ﬁgxea{% ggh OWDY af WD NidPa YRSz (MHZ),

represent the er ent Insertion | 0ss versus

and finsertjorelosygreabirftlian 3@ Mbi aad graaserdhanddp &bt { Gy Fhifigrentiskmedeq
' bif &, r i s SsteRRUR:

shoRE Y55 1308 E0ERa 30 B b BB 1) A Aol s R0 on
30 Rink¢m BICded.043wenbl y after connecting 310 to one line

and. ' i i u [

oot i b AR bRbeyispiifiatle oy SR, e SRPORRE Blliosed |
heredthire budieble s senidsion imfrtydype o6 elentrice] qpgn@tod. Tl nowel fllferse and

. 320, t o anaot her. 1 ound. ' .

aisgingt P A St A stk B QA T B GRINBR bbhnsions noed
aboegy phctianrtas pant dfaeonibibtémeilten infegratad ingrsg coBné¢ctor dia filter not
. inmprovenent in the | ower frequency ranges up to 1.5
mte@an%‘éml\{%ar?ofn?c@ftz) then typically nore than 30 dB

I Mt @péruremds dny Gilter.dd the invention, contacts of the A and B pins are connected

into a circuit, the G conductor either remains isolated or is connected to a substantial
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GHz to 6.0 Ghz. Common node shows insertion | oss

greater than 20 Db at 100 Mega Hertz (MHz), and
w0 p@sn1i7en | oss greater than 30 Db and great er P€TYER2040018938

Db at 1 GHz. Differential node shows insertion |oss

greater than 50 Db up to about 100 MHz, and insertion
caphdlﬁl‘a‘lﬁse gfﬁablﬁfectéch@l’h s?ﬁexﬁ)@roﬁrrdom DC to 6.0 Ghz. Figs. 12

illustrates, a nnect n i,

nobR ET itk Sonies s e s Bte Bk by eiina T3,
320i afChottBdlEfridally aihyie&e}dpe ofaneha@ahd teomihale e 2@ are cﬂl&cted

novel filters, discl.osed herei r so_sui t.abl e
ot MBS e it e B e Tep P Sl B e Shioea
Altiadtiwely a6ty than Bheilbe ma@Be ipdkttd ifserées,cadfilteratiapbe fnsdrteé nlong

integrated into a connector as a filter not integrated
both $pUET ANEISRFRERST . I n operation of any filter of the

| N2 AEdcOml cife@NEciEisratdn, hB A obndudwdr @um(l)liis c@fufece® e fiésetbng

into.a circuit, the G co duct ar

a figs e Rpageht Sﬁ“&"“’@&ﬁ%’@éf‘@oa pagh %déwﬁéf%ﬁi‘?t%ﬁ @’35@3 s eoppggied in

_ sen@sralcbn% a@%ﬁ&ﬁh@&t&&nﬂw&ﬁﬁteﬁdﬂp%ﬁuﬁdﬂme toada first circuit

co uration nal s end of filt such

I e T R L e o e

capﬁcﬁ’talwa Eor dbkHebred to@rﬁ?}stérﬁ Bt The 810ndic@26kin talcendbomeBCt ed
ether, and the filter is |nsert dinseries in

conpeEfEg o § FORELp FESE ROIGREERI O Be GHer RuHErT 1 RRPVIe Fgs, or stk of

chaffel €rnatively, nore than one filter nay be inserted in
series, and filters my be inserte 0 th source
andh PRSFAHOR, Ropikis applisd go@é‘t?éﬁ‘ﬂcectf’ the ?"1‘1 %ftsﬁb? rSw gt it ﬁo
fun&ttbﬁ 1 YeGRR bEinBA moBé AbiRGhd ﬂlﬁ‘e@ﬁﬁnﬁgde@@m’en serl es al ong
first line between a source of pawer and

£ B SRRBRFARRShS mogpih! 1800l 50-68 ertrael 220 =0 g ‘ih% gke vilfing
50- @d @@ﬂ@ov%&cmqy Hh@zevoﬁ%%e%/\ﬁﬁ& LGS Qb RuRE. PRIBAd BRthetdap

['odad. In either circul he G conductor is either
eleq’tmc@h@qvwguswmbmw to a substantial capacitance, or
ﬁg‘x@ clufest £ aBso DY S baErJ ERH B, 1218 HEtG R REHCE Albaduse to

conductively connected to a conductive area not
proyide eleptridal pefwer bea qat; [thespurr et gap akianairdy p Yehide yFhedoagmay
be ﬁ#ﬁ/g}fd Af 1 ERRLAR vickd &19&#1;;%&91@ an(péi’é@ﬁmesSop@ﬂHhé @ﬁl such Q8lrces.

Thé source to the load,” and th I'ter “or lters

f urfeg. ildis atgraphebiorsiog atswadinn Fesehe ﬁn@ﬂ@%@ daﬁcforoﬁnferfr@p@memalf

i

adf 367 1S Sty MR RUEE TR0 R Baymtl MBS, igfi@ioss end
differputiabmpdanmsertiaprlosany ot her vol tage, phase, and

fr O m R W I;]o %%%&i&%rﬂ%e % t@l%’ina% &%hthdrSBhductor pin

devi ce UusIng suc
60 or conductor pin 40 That is, either attenuation across terminals 310 and 310' or

attenuation across terminals 320, 320.

Differential mode means attenuation from a terminal of conductor pin 60 on one side
of the filter to the terminal of conductor pin 40 on the other side of the filter. That is,
attenuation for example across terminals 310 and 320",

The top two curves 981, 982 represent Common Mode insertion loss, Curve 981
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The source may al so be a battery, such as a 12 volt

battery, such as a battery used to provide electrica
w@oasH137m a car, the source may be an al t er nat PE€T/UR2084/018938

vehicle. The | oad may be any and all electrical

devi ces including notors and el ectronics operating off
rep@ SRR teeffoMSancd 6fQ. singk line BI0apB1G hmmmcg3m wigh arak wighout

rsus frequency data for nbod . fi '
it B aheias Ao s g TR PR: Bhlbelnds a1 £52036%10
+3mpgﬁda@§ert|on | oss and differenti al nDde i nsertion
| oss.  Conmbn nobde rs to acro e
t eriie HYeE Mg cugyes ﬁ@'{ Sg@ﬁﬁrﬁi‘?fl ‘é {% lg\&’dg on 8—? o(?urﬁ% %B
repfé%ntsTMerfoﬁnan@é shehsadldcntsahble forachosandneractuigt 8ft310
and 310" or attenuation ﬁcross termn

conppofipg 3 Kiip Pag linpsad 3H toraoher g itk # gﬁ‘?u?‘?(ifml%?%?%?sﬁq%ﬁ%ed ‘of
Culv@ DeHAGHedenR ity RNV 2 Si€l@edbsetibEy foil théagureientd dvquired

t | of duct th de of th
R P

estdbBEHEN MBheSshididih p2d¥féctBRfkss is Tdee dpPatertt the t‘hlffe&&ﬁtleg 8irveD8dwing

S ORPUPEERER e IDBERG D 01 > SIg HPCTHEenspietly

mo?é]tﬁ)anﬁrqugi rdvOmeéd GomW, 5@1—1@1‘6‘3 ogfinout shiel ding. Curve
2 shows the commbn node perfornance of alregglln

316301&3@@ mesle peenuaticguip greaieljthan 38 pb arhQ IYI

gre8than MDY KR AL MhifbBRiaDhbdeakigihiichlis Megter thersTTHY Beow 100
S*8irve 985 represents the performance of a unshi el ded

MEgs ansrgialer thap 40Phstib-2RBAt s acquired after connecting

310rs QuiStHE cariyit ARBiIRAS filthi@ oPHRO LREtioh it@hdNatnd agiowgiemind
connectloncestab ?@hed kurve 986 represents th

carpyengfeapatriitietofspnducays veire By g WP ropurCtfBadieEnt s
con%ﬁ&“ihlj’ 8fjwi?ésta§ Eon‘a ﬁafx‘f@ ClomBs 6, §® 2N Eltekd ST ARGnESPunéton

't ne ground connection established. The
witBdit eiduitivg el@ﬁrb@tm Avereads filtass offpednysgfion whgerprlly aaller than

f 1 koafm&t in
i

eletngngs, idtbrs pf o n@ethamlaS@P@IBSﬁlﬁ?ﬁrlw é%ﬁtmw’s?ﬁdusn@ﬂz ﬂ% prior
ion is greater than 20 Db
aﬂ?tﬂigggigé?ﬂ@E ?ﬁﬁ@%? an greater than 40 Db at 1
GHzTheDufrére Dmmngaiapem:ldl@s eftwirsn era spegified By e safianpl olagigalzode.
B

carryﬁngealbacmylota%@augeesoh@mpasvmusrerehnpemr Wlﬂmg wire has a diameter

ilities of .con duct r oss
o SRR S SLaRT R, UbbsBal A MG £3Res o2
mikiherBNhs ciitknt dbryingrabatiiyl df é4 gauge sdlideoppeveine isGA Amneres.i A

that wire has a diameter of 64.1 mils and a cross-sectional area of 4107 square mils, which is

about 2.6 square millimeters; and the current carrying capacity of 12 gauge solid copper wire
is 30 Amperes, and that wire has a diameter of 80.8 mils and a cross-sectional area of 6530
mils, which is about 4.2 square millimeters.

Accordingly, a filter of the invention having conductive elements or pins 60, 40
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wi t hout inductive elenments. As a result, filters of
the invention are generally snmaller than prior art

wo piose1F1of the type that included inductive ePENER1084/018938

Due to the |l ack of inductive elenments, filters of the
invention may al so dissipate | ess energy into heat
havily &icfogs-e8tor! d3a@alpid 10T sqasrt niiliinbiersfiacd curfert chsrpieg capacity of

i ncl udi ng | tive elenmepnts. T ent _carryi
sbopaipr it &6 RS R R Ry s Sk a6 e o
curreht@eryinCabadi® deaboACInanmi;pad ph G0h40 Mainglaaolss-edction as small as

Chem stry. and Physics, 58th editi,on age F-163: the
42§W?F§H1“%5?$W¥ﬁ@x%%ﬁg@w?§c%?m%€ 8§ﬁh¥P i d copper

Wi [ infethb@ oAPEFalBg andldgtmblyaikedtb nakdfltersofdhaineneon B fo

50.8 ml s and a cross-gectional .area qf. 2583 uar
depf| ondRHT eSO BERL S0 S BPEE PRI OEISFLE. Fiostnerdly
plafap BiERAEc £:18F hvle A BAPFGidettridleleddntgiB0 gedisledtiiclelngp 06, or

wire is 20 Amperes,,  and that_w re, has a di er, of .
mayb BRI besFHd OBoRReSKE e ahaPp B Afse 3?@%“8?“%&‘3%&&8?0@1‘“
conBtckiSe laydd @By have B3 dtn 16r SaBply af @ndictild IRILI08,an@PEB, bhe

current carrying capacity of 12 gauge sqlid c T
Ceppies oF Bes g RTRE b B atbn gt ool e dncaBPy,
dep8QH. M 4r§ cARth8 08 5f BN Rkl dADaferatlE RchifiesGordingdiblSctric

which is about 4.2 square mllineters. Acgordégg%y, a
watpss syhsequentlyiuged asieksqiic SIFRaly PavPecdlierTEed SPaduatixggy gn eac

sideh&bdESant then PRAMiRLoANRH RSB REEE fBriA So GfiBlctivép confiect
square mllinmeters has a current ca{ryln aci t

ca y . of
compssts of heahpradugionio g, anehaly AR UEHYE N FRYICAOT gpenigof the B
condiBdrho AR adetBerSAHAaS onthdtivéTBInBES cdidfonent£oNtheB borfastbtb Bk
capacity of about 20 anps; and pin 60, 0 having a
anotheyss- section as small as 4.2 square nillineters has a

CUFTLE Betho @ bf Mhdih RARAEId:Y SfthaaRRtion e BitRED to GRehaiRENOd
of fabricating an asSenbly used to nmake filters aof the

assqupheefidissrets comppneatsp 3B NVERELREH NPT (Y eation alFmatinelXi t e
el iti ' stroturddF temRFal |y
B e e ey
pettoingatintlatd sncreFeindlt PR hedRPoBeblayepd Fgtures, to forin
R L R o e o
assemEbjinpaveptioha hpesing f or exanpl e of conductive | ayers 904
nabe gl <HBRASELE fha BlerbIY o Ry RETREpdihibioBa o be
limitiepoBhetscape.of the iaeptiondsdsfinedty thesfohowing elaigbr i cat i on
preferably includes formng dielectric wafers
subsequently used as dielectric elenments having a
deposi ted conductive | ayer on each side thereof, and
t hen providi ng conductive connector material to
conducti vely connect conponents of the A conductor to
one anot her, to conductively connect conponents of the
B conductor to one another, and to conductively
connect conponents of the G conductor to one anot her.

20



10

15

20

25

30

The nethod of manufacturing filters of the invention
are limted to nmechani cal assenbly of discrete
weewpornent s. The i nventors conceive of fabri cap¢DnS2004/018938
alternatively including depositing a sequence of
| ayers formng the | ayered structures of the filters,
IN P CEADMI®Ig the | ayered structures and/ or machining the
deposited | ayered structures, to formany sub set or
an entire sequence of the layers of a filter, and
deposi t A fifteWoripB&R@ANI cal | y assenbling an optlona
housj ng. The foregoi ng enbodi nents and descri ptions
aré(%¥@WﬁWﬁfy and are not intended to be limting. The
sceR@ ehatche i nvention is defined by the foll ow ng
claims.IN THE CLAIMS . A filter conprising: a G
coﬁéU@?@P“”an A conductor; a B conductor; wherein said
G ¢aBEHGHAIG condhdlorfsaidn %ﬁﬁlﬁdﬂd'r, andR4ld B&bﬁ’duBtoﬁ e doeluctively
are conductlvel%ﬁysolgted fromone another when said

isolptpq IR ongsangther whsaid fileF 15 Pt ORPILEUR P S Mer ei n sai d G
C ORI inQhidI NSRS idblfde£H0 dotauasr il [aftér poftiv@) and said G

portion, and said G cgnductor centr | ayer
conflgior STNTHEES PRFPR e e e BEPRR o g lgavtaft aperture
andfalf Shd @RS CliHaPlapd deBndape@nsiuct or central Iayer second
aperture; wherein said A conductor includes

c oNdEeIERidS\ sanAeraer Rbdes %'n‘\ copueor e éPB‘FIO?’uaPéthn%‘ifé“F
ﬁrsﬂ%‘ef‘ h&Hen, BB cAIGARAbh Oy §6@BE | ayer portion;
wherei n said A conductor extended por xte
t hivdigin saidiAdcandpcierdriendsa perdipg fxiands ﬁv@ﬁh faid ‘ag‘&ff’{ gepizal
laydMARE Slefusai d A conductor first layer portion and sai dA
conductor second | ayer portion are on opposite sides

of vdgieth saidcoeridegterrfire dayerpartion agdsaide pendporseenne diyer

por@d?loaglﬁf oa)péﬁﬂe diaB cﬁ@ﬁg @fctoﬁc[uciopgén%@%e@poﬁl&lm &de@hother;
ext portion, conductor first iil@ortlon
ﬁﬁwe

andeid BRoodwtn mcblriesg&mméuqtcayétﬁndp@mm@ha fo figshlager B
port?o%n%mu %t}_?gongﬁgtcﬁ%gtﬁ)qil B,ggrltpbl‘a[;n .extends through said G

ctor centr second aperture; and wherein
saivdeBinseidduenductdriexigadefl agrion extradstiroysh esishd gendgptor central

r.pgOrtion are on opposite sides of said
laye%?ec? alpeﬁ%'gearn portion from one anot her.

wherein said B conductor first layer and said B conductor second layer portion are on
opposite sides of said central layer portion from one another.

2. The filter of claim 1 wherein said G conductor comprises a housing portion.

3. The filter of claim 1 wherein said G conductor comprises a housing portion
and said housing portion extends through a plane through said A conductor first layer portion.

4. The filter of claim 1 wherein said G conductor comprises a housing portion
and said housing portion encloses said A conductor first layer portion, said A conductor
second layered portion, said B conductor first layer portion, and said B conductor second
layer portion.

5. The filter of claim 1 wherein said G conductor comprises a housing portion
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2. The filter of claim1l wherein sai dG conductor

conprises a housing portion. . The filter of claim1l
wob@seiiTisai dG conduct or conpri ses a housi ng pPCT/US2IV04/018938

and sai d housing portion extends through a pl ane

t hrough sai dA conductor first |ayer portion. 4. The
andfshlldlheulismgfcoﬁipﬁ'sdmaﬂleastmmélhugesaalitidﬁ conduct or conprises a

housi ng i 0 housi n
N R
S econd [Thyfhe df faif i forther sanpmsﬁig @dind dizteotric inafesipl. | ayer

o B SR TR 80 e

dleléaﬂ@fnlaﬁﬁﬂ. a housing porti onand sal d housing conprises
| eas ortion
fur9t hertrk?) quogf?l gﬂc Mfaﬂ% C%I’(SIH at“SFalgrgtcg?c}ug{or ha?’e
aboghﬂf fdnletstdpeof cl al m 1 furt her conpri si ng a first
ielectr

Congr 1 e AE F P vt ek sfaci Fap it al A et
firstliaPdr @6itibh & OB bBfehéahlly cﬂculafh@nérla]ll)t ettaphilag land ganiral&Me)umen

sal dA co ctor andS|dB ctor ve ab

o P REHRS Sk RhY) PRk B RRRRS it AREHIR RS of
cenrdiBb Ot s&it Af @aeuct ef@tideld pori@nduct or first | ayer

portion_is _one_of ener al lf/ﬁ/%ﬁl r cul ar ener

r ecangdbafilter g Bla hezgip a%ﬂdgcto ﬁ%ml?rfsf:%aeli’ougflg

and%'a?' afeparatog gﬁtagce%h% gh‘iﬁ'ﬂ U&ﬁgd’torfeleeﬁdle&pai_;tﬁﬁ afidaid BN i S
not centered about sai Acon ct or extend ortion,
congetor @A POEIORGY 58 AP P Poie Ot LR HHoE BT e G r
said Mpukiggr conprises a housing and said a separation

di st ance bet ween sai d A .conduct or ded t d
Sa 0 B BB CRri WAEOR EPOHe PR G P dpd sid B

coﬁ@&@ffﬁgtq@@r o &phgiween said A conduct or and said
housi ng. °. The fllter of claiml V\,herel n s
conduct dhe filterof clpigy bwhasdie 8 & of A dpagos sy fase Egﬁ‘ﬂﬂﬁz‘c pQgyductor
first fa&e?%}oxltlgﬂ RIGifRQEH HOR 285Ra 60 hANREfackdf sald& chhdubiBF sebdnd

clai wherein an area of a mjor surface of said A
layeradliget or first |ayer portion is different from an

ar eg of f. ARLQF g | @ﬁe@elﬁfsalg al c‘éneﬁtofb@ REVGHS M’%}Oﬁl@ﬁ a6 not

| ayer portion. 15. The [ter of claiml erein said
quﬁlanmd%@tmﬂlw¢f§ﬁldﬂ3&>§?@®°§%rt| on does not overlap any

! ayRy Pl ERD oPhiaff Snddeif UME CERMictor central layer first aperture has a

G conductor central layer first aperture area, a major surface of said A conductor first layer

portion has an A conductor first layer portion area, and said A conductor first layer portion
area is greater than said G conductor aperture area,

17.  The filter of claim 1 wherein said G conductor central layer portion has no
surfaces defining apertures other than said G conductor central layer first aperture and said G
conductor central layer second aperture.

18, The filter of claim 1 wherein said G conductor central layer portion, said A

conductor first layered portion, said A conductor first layer portion, said A conductor second
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The filter of claim1 wherein said G conductor
central layer first aperture has a G conductor central

wo 20081015719 St aperture area, a major surface of PEHUS2004/018938

conductor first |ayer portion has an A conductor first
| ayer portion area, and said A conductor first |ayer
lay@ @bitibA)Raid Be@niig:tog fiesalagar portiam asdisail Bcquincdorseennd dgyerrnottion
r The filter of claim1 wherein said G conductor
are’i]létntral | ayer portion has no surfaces defining
apaot ur gBe fltdief cliihdnwisaiinla Gtic ofwlongestrdistamne inspid|Aagpaductor
erture

e e SR L RS B ¥ o e
sal&ﬂicﬁhd&tﬁmddiﬂﬂ@érplﬁhmrlﬂit ldagty?er portion, said A

! BB BB B30 B SR i,

a ralﬁ@ bf a I@ﬁgesﬁcﬁﬂﬂlc&mfdd’um&lctdr ifirss tayérad/enrtignad b iseparatiamdistance
e RPN B RO BB PR G e T

di stiance dll’ﬁuxséldnq)n@mgmadlllatotﬁblaﬁnIﬁmhbrwpmpﬂsingmrt ion to

a separa rton di stance between said A conductor first

| ay@PU PR and sai d A conductor second | ayer

pordiba#) is at least 2. 20. The filter of claim1l

wherein sajd G conduct i ncl udes  a .housin ortion,

andvhsreingal a?ndactPro%ea%@ Pgitiop &d&%”?drf%?ﬂ% %g%}}?dm& or

betlvédnShid ls@) & d sHO[dall B staﬁ Becof@eaot attbraiad poridmia traertretineeeins
sai d_A conductor first ng) gorti on and sai d housing

alo ‘?ﬁ)"iﬂf’ﬂ’@‘hhr}eé’e'éi‘fee‘?%ﬁjsiourﬁemﬁf 1 ircuit conprising the
filper afcichitbdMphsing fib H@er oF Ol | firher comptigng:ce of
power; a | oad; wherein said A conductor extended
poratﬁ%li‘ieP%POi“ﬁ&erted in series along one |ine between
saifdogeurce and said |oad and said B conductor
extendéd portion is inserted in series al % nother
 eetsen Yo campeloRBIeAd PAR S5 CiaTi R a9 CondHie Eifded

porB R b $irdd Gnd, B thd hlfs?éndmf tHé Rtshdlctbrisnt BRondRmBP ik Shidgctivaly
source of ovver : wherein said A Conducéﬁd&omon

conggatesiiel écamﬁd'rlw Bt qala@mé SPqua@ gndg AESadey PRPIECII S EFY
ancﬁ‘?ltd@&‘ﬁguo@& lekdeRd B@r‘ﬁo@arfe Edrnltict®BY cordBéled 10 Sorf  Miter Sdacksd

he A conductor and B conductor are conductively
termgippinendiseid filter fireytermipat qndiseid fijtprysgqong fsprpinplare m?;"été%ﬁ’c?eré??ds

aloﬁgo e QRELY cgameeéqumed portion and said B

nduct or exten portion are conductively connected
t 0 Bor mAscopigetos por@g@mg the filter of claim 1, wherein said connector

comprises a ground pin connecting to a first ground strap and said G conductor;

a second connector pin;

a third connector pin;
and

wherein said ground strap extends between said A conductor extended portion and
said B conductor extended portion.

24.  The connector of claim 23 further comprising a second ground strap forming
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termnal, and said filter first termnal and said
filter second termnal are inserted in series along a
wo pevs/obieen said source and said | oad. 23. APCT/US2004/018938
connector conprising the filter of claim1, wherein
sai d connector conprises a ground pin connecting to a
with b4i& firsggrouiadtrss 4 Rpp avehdsaid diltes sncndlatcsid iqop axtewds (bntdveen said

nect or at conn ect or

A BB B sy e SR ESRARS! HenRid bonRAda WBSISEL
saiP@itdr on and said B conductor ext ended portion. 24. The

connect of clal ur.t her conpri sin .S

oo Bhe Gasndas AP HEM P et p o PRe bil Bind 2P 580 ter
strdc@®@p around said fllter such that said | oop extends

bet ween _sai d A conductr .extended rtion apd.

comduct dpe %%P%ﬁtfdé’glc{ 23 Ve BB Sgﬁ%%al &g as™ dfs‘g &4 dHCtor
extéridbd Sdrtiondd not bRt MM EroGFse€ondl lafth 0T 231 fivieosdentonpin.

d tends int d f truct
orloct Qb eerHoRISE rarEeey AFoeteaiRiae iy ot

,cro@stse&ﬁinﬁi SR A et Qfore&lizin&ibdlﬁ(i éﬂsqtistré fflilm&eROt great er

t-han a cross ‘sectional areg of said _first connector

pi 8. 27 A filfpe ol hime dBGFPOFed PRy U Ofy3R PEPHIGSPTY R

eleGANM WSl ce € %4 B1BGRMicRISVitds O eftdSonic &hﬁﬁ&r §(&ﬁt 4 @ipidd] electronic
di aneter of not nore than about 2.6 sg

COTRRYLGT; ARSEVET: § Prigter, @ PetwpIkdaYioey # mOjoRiFG) GE“IPWE% %ES"F&’P’QH 3 Tdig 2

kitchey mgaﬁneoi reibefidr SNStoRIdbA) h tucld Rl b&d, 26 birplad and a train,
app i ances, an el ectronic deV|ces an el ectronic

e A QBRRYtOr af Figi 2B BPOTBYTEIEY AN OBGRfFREEPTSIoq cord, an

eleaﬁéa\f Eppliafbel bh Blt&fonicReh s Wl hecEléid Cosunter BEYAOH ﬂl@ﬁcd electromc
equi prent, a television, a radio, a kitchen pmachine,

COTRIARGT @GW&E @ printgyr, &9‘?‘@%@?‘1’1@’ a glofolnﬁ?ﬂ@qmﬁm%a? teleyigion, a radlo a
kit §£ RLARR, 2 gﬁtcﬂ r Aufbmobile, a AubQ B BES A airfibnes 111@' dRain.

i ncorporated I nto any one of an extension cord, an
s, apfl hetlike.cal appliances, an el ectronic devices, an

el egf 1 onl GnGQR? YPREMI ngwn?mgfe%ah%e@rhﬁg b ferhie pms

conputer, a server, a prin a network devi ce,
mot Bk | z delcontpstopabeitim 23 designed fagieblaast enerof vppovEr Qllg’ct%h en
hOTBRY bpnofiohs uck. 2
cof B o WEF VAL s @ ANGRY bleBohl 170 %50, A
condfect @y methoddfanalring 3 ﬁﬂtat\nomgnme than three male or
f emal e.,.0i Ns. onnector of claim23 designed for at
I ea%?VI%%éa%coF%@tog’omer digital,
providing an A conductor;

providing a B conductor;

wherein said G conductor, said A conductor, and said B conductor are conductively
isolated from one another when said filter is not connected in a circuit;

wherein said G conductor includes a G conductor central layer portion, and said G
conductor central layer portion has surfaces defining a G conductor central layer first aperture
and a G conductor central layer second aperture;

wherein said A conductor includes an A conductor extended portion, an A conductor
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conventional utility power, high voltage, and high
frequency applications. 32. A nethod of nmaking a
WO Roos®157¢DNpri si ng: providing a G conductor; pPCWUS2004018938
an A conductor; providing a B conductor; wherein said
G conductor, said A conductor, and said B conductor
ﬁrs?ralﬁer@&iﬁdxuahdl MEA Yordaabak@dd layemodive; anot her when sai d
ilter t connected .in. a circuit: ' '
Contin i coriag sieased s Fhp e rhouahi 80 8 BudRle cbiea
lay@Qidt bpetturednd sai d G conductor central Iayer porti on

has surfaces defini a G cond

fi rgereihid 4 pendusier %g‘(lfygr Btﬂf’c‘?tagﬁg cgﬁci%]qtuc %lseg?ﬁéggeycond
porﬁ&eééré th{i 8pp om&‘,l’cﬁ% & dsSlalCUcoﬁdlﬁﬁUii dértaldtyer mhotdﬂ&n are 2hother:;

conduct or _ext ende rt d

C A congiior SRS R Ao S ReA GO & fetpRly e IS

porﬁ@?ﬁﬁaﬂB%@iddct&s@@Uﬁdlhﬁ]&@brtﬁmended portion extends
through said G conduct%]rd central

er f t apert
wh PTG S B coRdBE RIS PPWP%PX%}@% ough st SreoRfglot ef
layék s6ddndlsieitore; sLgcond | ayer portl on are on opposite sides

of said G conductor. central ortion fromao

an O\th%éqm said B gonductey fist daveyand ﬁa&ﬁ? é 8@% torBseg%rﬁid%yg{ ci;{] 10n are on
opR¥iteaNIe 6f RRIcEAtRNlayd pbiticH e GhOsnofter. St | ayer porti on

and a B conductor second | ayer paorti

c onduct dke ’é‘itfl%%fé‘&akﬁ’@ratcf)’aﬁ"t@&‘io HEng E‘F H{‘fﬂ’ﬂg ggllﬁr}msé a1

h’l@ﬁﬁﬁg ﬁé‘dﬁ%c&ﬁln}g'sﬁ& BlterS@6 @ 06hndP& skrlidtere. and wher ei n
sal conduc irst layer and said B conductor

nd Aayhodbpsingh 1]§F’éa‘<§ﬁit8‘bﬁ98’§Ff‘§g si des of said
cergd;@g,ndlu@c&er portion from one another. 33. The nethod
of naking a connector conprising the method of claim
32 @rEcqnguaitter conprising incorporating said filter
| nt.pg gofapaect or structure. 34. A nethod of using a
filter, said filter conprising: a G conductor; an A

condretingaid cgld@@mmp@i Broondnpfen 81 ailf epnencies AR FOpHtetively
isoﬁ?e'dgroi% dnd n AN Aks doR osRRdE ol Lirc@f;

conduct1 ve | so ated from one anot her when said
fi|wherein wdw@tco@@ﬁnremlws P 7 qandyciog ganral layer portion, and said G

conductor central layer portion has surfaces defining a G conductor central layer first aperture

and a G conductor central layer second aperture;

wherein said A conductor includes an A conductor extended portion, an A conductor
first layer portion, and an A conductor second layer portion;

wherein said A conductor extended portion extends through said G conductor central
layer first aperture;

wherein said A conductor first layer portion and said A conductor second layer
portion are on opposite sides of said G conductor central layer portion from one another;

said B conductor includes a B conductor extended portion, a B conductor first layer
portion, and a B conductor second layer portion;

wherein said B conductor extended portion extends through said G conductor central
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wherein said G conductor includes a G conductor
central |ayer portion, and said G conductor central
wo 2008013902 t i on has surfaces defining a G condup€DUS2004/018938
central layer first aperture and a G conductor central
| ayer second aperture; wherein said A conductor
layérii6dodd @sertad; A conduct or extended portion, an A
O oL LS {et BRSSP on e o
Op@gteegmggegf gggrcgﬁt@magefq)emdﬁ ﬁbiaroﬁug{a,ﬂﬁ@l d G conduct or
central |ayer first ég wherein said A conductor
fi r@fenp%ﬁ}%ﬁmcﬁb?“ﬂgﬁﬂ” d A conductor second | ayer
poris on ABh&h&IbreRROS$4 Wﬁer&h ¢86 fildr iSialeghated Gonglenabhetor.
central layer portion fromone another; said B
conductor includes a B conductor extended portion, a B
conductor first layer portion, and a B conductor
second | ayer portion; wherein said B conductor
ext ended portion extends through said G conductor
central | ayer second aperture; wherein said B conductor
first layer and said B conductor second |ayer portion
are on opposite sides of said central |ayer portion
fromone another; filtering electrical energy wth
said filter. 35. A nethod of claim34 wherein said
filter is integrated into a connector.
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