;e3eaXXY\:]R 6" Ta0 ? ocr 2002 , COVWONENT CARRI ER Technical Fi el &/gh S
application is a continuation-in-part of application Serial No. O Séic'ﬂiﬂﬂz

filed April 7 rrently pending. This application also clains the
benefit of “\m\m\\ \\“Wrsi onal Application No. 60/101,511 filed Septenber
23, 1998 a ©oS. Provi sional Application No. 601103,7S9 filed Cctober 9,

| 998. The presé¥tifnvention relates to el ectronic component carriers used

in the manufacture of el ectroni cCceMPONINT AMRRIBReci fically, the
invention relates to conponent carrier substrates used to protect

el ectroni c conponents from nechani calleshmed §eedd associated with their
handl i ng and 10 coupling within electronic equi pnment. The conponent carrier
substrates al so phisApglicaioads p reninuatersit-parepicappbinatindienigl Nadl9/8sn.63kd

thermal ch teri,sti B [ of ~t.he lnventi,on The jori

el sct ront o NAG e 1878 TR Pl | T Sort A AR p e PR bBia BepLs.
conmuni Gat i P v Siia® MpplibtdnthNae. 60101 VA1 fl1aNSEp8AbEIRITE N8 Sidel SOPASkiIHAE t 5
entertai nnment equi pnent, televisions and other appliances include

m ni at ur i zedppleationé¥n. $0{193p&PifdechOntohetn, A8 pEkeipricsant iriventoraredhted toct ri cal

i nt erconnecti ons ,whi ch accordi ng,ét . the matg;i al s. fromwhich they are nade
or their meECEGIE CORRORREY ATt dispH InhE MaguGEIuER Ol eI RRRR g et e

by el ectr Owgggciaﬂbgpé SV Rl G R tch‘BLntap%%nE&?@fkﬂ%&ﬁe?ﬁ&‘d% hFlﬂeé?“

el ectrical tage transients n severely danmage or destroy 20 such

m cr o- el ect ¢lectranic compogntssfran noxhhsicalstrtdzes adycinted ddthitheir hiiinglaadt r oni c

equi pnent i noperative, and requiring extensive repajr and/or replacenent at

great ddst.copliag wipum elepiionis caujpment. ¢ Hisrcempgaent Gamyr shhsalgs also praxidtle a

muf ti - funct jQning : ' ' j attenuat es
1AL ﬁle?ﬁﬁefn?@ktﬁel‘aﬁg’a%ng%@ rmegiﬁ'l#e%ﬁﬁfa{a?ac faslﬁ :

el ectromagnetic em ssions resu (0] erentl a common node

currents (lowi ng;, wthin electropagkgedindwitif Insédidhe 2S |ines, pairs of
lines and multiple twisted pairs. Such nmufti-functioning electronic

component s ar e t fibe supréy of olectappt equipmont Beducad phsent(ys Asd in Bcular
continuation-in-part application Serial. No. 09111008, 769, and
cont i nuat i ofRTPRUESy fO‘H'E‘BP’iCB‘é?'} Bsteds pulitapsurvetllange seupment, stereo andhomsor at ed

herei n By rgftenfRfent cquifthé®, kROisARRAI bfriaRekShatdd Bilifufgponent s
acconplish their respective 30 tasks, usage of such conponents has beets

limted forcampondntstogierfosasowdighspesd furchensundisdectrofal suerhomsaparsenbish
required coltlMHes i the msibriats Fod whlR s 203 o M niiSe S28 B very
susceptible to stray electrical energy created by electromagnetic interference or voltage
transients occurring on electrical lines. Voltage transients can severely damage or destroy
20  such micro-electronic components or contacts thereby rendering the electronic equipment
inoperative, and requiring extensive repair and/or replacement at great cost.
Based upon the foregoing there was found a need to provide a multi-functioning
electronic component architecture which attenuates electromagnetic emissions resulting

from differential and common mode currents flowing within electronic circuits, single
25  lines, pairs of lines and muitiple twisted pairs. Such multi-functioning electronic
components are the subject of application Serial No. 08/841,940, continuation-in-part
' application Serial No. 09/008,769, and continuation-in-part application Serial No.
09/056,379, all incorporated hercin by reference.
While the above referenced electronic components accomplish their respective
30 tasks, usage of such components has been limited for a number of reasons. First, the

number of such components required continues to increase as applications, such as data



0 ? OCT 2002 buses, continue to grow. In addition, as the nunber of

requi red conponents grows. so does the physical size of nulti -corrpﬂn-érﬂCT 2002
packages. Second, by their nature the el ectronic conponents referred to arc
delicate structures which do riot handl e physical stress well. During the
manuf acture of electronic products a nunber of nmechnical 5 stresses

associ ated with handling and sol dering can damage t he conponents. Another
drawback to using tile referenced el ectronic conponents is that it becones
very tedious to manual ly handl e and nount the conponents on el ectronic
product s bhgisNénansemdred. 11 hilditioh lR8Nhé hifBbd:lof Rt ohipbRerdtOYRivsPEPdUCt

yi el ds and added expense due to broken or mi sconnect ed conponents. A
further dp@ﬁetbvahm@éStzeO§ewﬁl-gmnmwetnheaqi<@&¢;§or$en@cd iby ttmatmttltfretm ncl ude

| eads for, thru-hole in tressr e r.a in
or que. ¢ Slep oAt SamBondtR Tolehl o AR SRS e PO BBl prERERL, "
i medi at ghyssQiell. b &ing the hitY faefuk£61 él@&rdnh?pr@ﬂ&ﬁk‘ﬁtn%nfb\é?éﬁ'nl:clﬁﬁlchﬁb' lity.
Anot her source of electrical noise found in prior art differential node

tillefs. srensenassomated fiththandlirgnahdcsaibdering onn deoagmpihercsmipsnoaused by

i nperfections in the 1 aci.tors that e the filters and decoupl ers.
the effects off\"toﬁl@sgr‘i"a’ﬁ%’f RsRgolhe raftrl‘ée"e%w"? ie‘?'@Pﬁ"t?ﬂ“t‘é‘a“s”par asitic
effects. 129%11] elf in the
formof r eSIn?e[% teﬁf P%@c Ve l-ﬁ:]ﬂgl%;iﬁt{dgﬁoﬁ?nﬁ Neari ty" aﬁ%‘%}rg gct ric
menory. iihﬁiuf:mtremmtexﬁmmmuefoﬁectlmearmllaeak;ageo@ér padadt lyidldy &Rl fidadice,

equi val ent series resistance (ESR), equival ent series inductance (ESL) and
di el ect r E¥pesIse dupto hsﬁkenmeneepr@qerﬁdapeﬁﬂn@er |fé§umleﬂslds&admréage|§se9>mepf a

capagitor, is the resr ceo L. ea eries wth the !
equi ggl et GORIRODENIS i8] f%glcluftﬁg%a({%ggﬁgtuaﬁ%g ms&% lcafﬁjtrgqscﬁ%aci tor to

di ssi pat %erﬂlﬂ)égbr a1 ying tc;}hgé‘toftlté)‘f!aﬂﬁlcé’fpcﬁlb'é’ﬁ Rifube mTttte Iﬁﬂlﬁbr%éu@rﬁrtlﬁﬁ‘r ies

i nduct ance (ESL) a capacitor is the inductance of the capacitor leads in

series Mnﬂneﬁh&lequlatmltlmtby afteting theeprodudthevesa prediabdity .pl at es. An
addi tional formof parasific that goes beyond the 25 conponent itself is
stray capaci t ddodhegspwge phelggtrieg b\?ﬂs&fot“@ ’t‘rPé‘Oéf’t‘ajé Brsptald ‘Fo‘t“He“eé%tpacr tor

el enent dkbunl Eﬁfﬂé‘.ﬂlﬁ RocBbi ih9pded When two
conduct o\régﬂlgrt&a’ﬂ?%eeﬂé?%rgéﬁ(gr Qrgllrlﬁgrty {)%p eac ot her anlgérarce not] shorted
t oget her capacitorsehaanakieyupahéfittedayd slec@lipikrs. Stheasfferapaftihtsenaperisetains wreoccur s

between parallel traces on a PC hoard_or hetween ces/ pl glrl}gs .on opposite
si des of campronkyraferred SPraayaeaﬂa@ff@atﬁcgveérHcean%lfﬁﬁagsmﬁléor Avih as

i ncrease er al
ot her - sonitteSs jOARARE TaRE e SHLIEROKSARL R AEys, ilnilncirflailacaR¥er®
tal k i n meshorgoMhefhomaest caamoneffecisaireienlalgk yr bhﬂllebﬁamlstanoa‘ equitvalaht
i nduct ance ,between two_adj acent lipes ratter than fr(ﬁgt parasitic
€

capaci t afeReSHRESEREUES RN egh st pIuehnge flotl o Helegae ROWrPYYhsthe
i ndugéangﬁg‘,@&gp&lﬂ@“ 1s%cé§!$§ij TS ﬂalo‘?%th@?&lsﬁ&ﬁé&r tl%cu?rﬁ%l%a%s @nto

near by conductors su as c tracks positione wth or
under neatstri¢shweitls tigreglivalent enistancackthe Gapaeitor ;biotescélSrRsczmmsbdubytcsdm tbls in
the interpnal ground refe enc v,olta e due to outp t swi.t chi ng of
corrponenldlss B SUHES lt&Q ng af %”%'?‘ﬁn SeqUAYY e&.se“?%rﬁﬁtcgmwﬁégsw devi ce
out put s I t the

mul ti-f u\#g%‘ﬁgﬁ&l“ feglmel%{h%g%ta@éegooﬁﬁe tg&f]g%igté? ? %gﬁﬁﬂ?tlﬁ%ﬂ%ra%?? ferenti al
and comumdudidiee bftHeQ:hpao&lbdpﬁEb@OlApi z&rdstmiialsfmhasﬁqmramttdmawgm@v beyeiklahenced,
comonl y owned pat ent applicatjons, Er ovi de i nproved performnce when
coupked &Pmrseatwserﬁ xsawaéﬁrreacgéeregwtstshéﬁ% jhuted ‘?Hh‘t agaghme bRl thp EaRREIGF

decr ease imdf 4 Aok ReARUAASESY CARCAL OB Rel AR LLBEORAIARL bicoS

stray capacitance) nutua Getive $o etween two opposl

conduct oris closapraxitity oo as:h@fthecraﬂs ard mdtlclmrmi tggelbmcbrl scfsebalince mThesr ef ore,
in light of the foregoing deficiencies in the prior art, the applrcant S
i nvent i orshjedd. hatray rﬁparl@eweally SEFHFRPGISEN Prréllrlﬁraecﬁﬁ PBA Nsakeand abbsiwesr

for e90! NGrack SRELASOMES: SRS EPOSER SRl AN RaR CQTIANR o AdnERLA o

whi ch is Tess*susce o-nechanical - SUr nor e easi
assenbl eds lﬁaéésaaﬂorg@uﬁuaévr@sadtﬁe@m@plr@patsebel ng used in automated
assenbly. It is therefore a main object of the present invention to provide
a conponent carrier for maintaining one or nore surface nount components.

It is another object of the present invention to provide a conponent
carrier which 25 is |less susceptible to nmechanical stresses inparted upon
conponent s during various manufacturing processes. It is also an object of
the present invention to provide a conponent carrier having an enhanced
ground surface mhrch |nproves the functronal characteristics of surface

o o v b o o "



0 7 OCT 2002 4 It is a further object of the present invention to_provide a
conponent carrier adapted specifically to receive a differenti al Bl

node filter and decoupl er as disclosed in the above referenced, conmonly
owned pending U S. patent applications. It is a further object of the
present invention to provide a conponent carrier having 5 an enhanced
ground surface which i nproves the functional characteristics of
differential and common node filters and decoupl ers as disclosed in the
above referenced, commonly owned pending U S. patent applications. It is a
further object OfsdBeBiRE&lkodsdYERELRA HoscRhAKALSGoM AR BEIILER bfleul U
condi tioning assenbly that conbines a conponent carrier Wt & diiterentia
and comon YTrosnidkk ihirhoe commdicieamapiees isasuallysitht esat df muting irhevece
referenced, conmmonly owned pending U S, patent. applications to thereby
provi de si mictEsFEIWS adiacertlingg rasher dindpm Rasige cardcHArGeand pgelgrs when signal
interferenc L [ £l i :

| nduct | ve counTREOERT i) oPRAGRidEnel cBick Ay SERGR HRERics Mk Bpior g
from a sgnglceuplepambhsarbyléonnews saditlanidiductblejieck spevitord\pari RD&&h @k t he
present invention are acconplished through the use of various enbodinents
of a conponeaitdemgathithe signal chrertduirk.e Sreundrhopnee i Grused by shidis in ther intesnatount

differential, [ decounl e S ed, in the ahove
ref erenced, %%’%F%C&n@gg%‘#& i ‘%g[‘iﬁﬂg’%‘g@?‘?&n@l aa%)ﬁ Oélginr o%nrgﬁt‘ggi‘)%?cﬁé:s F%rs
referred to fakeé yigasls idldgieinpotsivilen anidvico supar swidkhes flbhednc)stat@®d &Xigher. It

embodi ment consists of a plate of insulating material, also referred to as
a pl anar i ndakhear foundhat theemplticfupdtionyngofleciroorc apngwneats, specipalinthet he | eads

O o A S o T RS e 05 B TR E
i nsul ati i i , , O o
Lo 2125 T o0 S AR AT s B S

conducti ve pardSedwithadrdlangedt dreurrinhidditRscananbsthmsallyadecResddngdgudshinglin
surround each conductive pad. The insul ating bands separate and

el ectri cal | pomesiasgsecan giiminael caparitas peeadidics.rsiay eanachencgl mpbw! doeting sur f ace.
A surface m)untl.con%oneq such. as a, diff evrgntiﬁal ang CO”{UﬁP de fc'}lter,
s posi t 1 oncit iU PoNEEE e Soibsind EpB e Jartt Pros Spsas Whrshapurd
coupl ed 150 tdyanearrier. Once the surface nount conponent is coupled to the

~ 7 OCT 2002 s '
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 component
20  carrier which is less susceptible to mechanical stresses and shock, more easily assembled,
surface mountable and capable of being used in automated assembly.
It is therefore a main object of the present invention to provide a component
carrier for maintaining one or more surface mount components.
It is another object of the present invention to provide a component carrier which
25 s less susceptible to mechanical stresses imparted upon components during various
manufacturing processes.
1t is also an object of the present invention to provide a component carrier having
an enhanced ground surface which improves the functional characteristics of surface

mount components coupled to the component carrier.



carrier, the conbination can be manipul ated, either manually or thrunl?ggm; 2002
various types of automated equi pnent, w thout subjecting the surface t
conponent to mechani cal and physical stresses nornally associated with the
handi ng of- m-ni-ature conponents. The carrier also provides i-he--added

benefit of inproved shielding fromelectromagnetic 5 interference and over

vol tage di ssipation due to the surface area of the netalized ground

surface. The sanme concept for the above described carrier is also

i ncorporated into several alternate enbodi nents, either independently,
enbedded w tgl,n.ail eeLr ni ? nnect OLS or .configuaed for us]([? with electric
motors. The dvEAINES ?“38 S RSRPCRh P VERLUL O REGY109 B CRRRPICY &9t i cs of the
concept %d:dﬁt@@ Eﬂe)é_lfﬁﬂll& e rRERS AU b BN GAl dnB RS nfhdh 1%&@1‘1{1&%6'&8&%5%? a’dn _ ,
el ectrical circuit conditioning assenbly which enconpasses t conbi nati on

of dif f elishisedin the dbovnreferemed ecdnhorlysovared peodipahbft paan npdicationt. i m zed '
for such filters. gbpes%al ong with ot her  objects and advantages of .the
present i nvent ISGrfuiiney oiect ofEnerpspsent Wyantion pipayidna coMpANGNt CHEET PR t he

det akl e LRI t LAk ' ' ' : b el t he

cl ai Fns dd@%lﬁgﬁcbggt%gtsﬁﬁﬁ&o?ﬂltcﬁéﬁ&&% F”g}gﬁ‘li%"\ﬁﬁ&{?‘éé“g& 'ﬁggg%\fedgﬁ?r\?gggexpl oded
vi ew of aadtcbmuonaheddlfifiére afd tecuprigacdisamidinde dbohé edferenttdl @shinens

portion of the thru-hole conponent carrier of the present invention; 20

Fig. 2 icwned pendingl.Srpdtentiapplidations. oss section of a singl e-sided surface

nmount conponegnt cartier, .of e present invention: Fi 3.is.a top plan view
of the sur  adbisabaret i pLIE BRERF BvelfRitly miviee gh Bseitiep iyl O

el evat i QiaghitibhiBY assenflP Bisat %&?xbixﬁé‘a%m%pﬁé}wéhﬁfé Wit AHEARS ABYBMnERTPONENt
carrier of the present invention; 2s Fig. s is a top plan view of the

sur fléice mudertilter ang deemipler as diselosehimvthe abo e rgferehcedsi cpmngorily oamed bevdns onal
view in CLOSS sectiion. of an abterna e .errﬁodi megﬁ aof afsi ngl e- si ded surface
mount | cSoRBRR: BBRNFAIEPS i et Y FOLEREMHRRPRYSNCTIRR §T Cominen Ao p bl an vi ew
of the siifitaffal ML inkORRAGEMpFRGLE! SHENC bhufy CapfitahldmByiS an

el evational view i1n cross section of an alternate’e ' a

odi ment o
inductive coupling between two adjacent conductors and circuit decoupling from a single

assembly.

15 These and other objects and advantages of the present invention are accomplished
through the use of various embodiments of a component carrier which receives either a
thru-hole or surface mount diffcrential and common mode filter and decoupler as
disclosed in the above referenced, commonly owned pending U.S. patent applications
(hereinafter referred to only as “differential and common mode filter”).

20 One embodiment consists of a plate of insulating material, also referred to as a
planar insulator, having a plurality of apertures for accepting the leads of a thru-hole
differential and common mode filter. Another embodiment consists of a surface mount
component carrier comprised of a disk of insulating material having at least two apertures
The disk is substantially covered by a metalized ground surface and includes at least two

25  conductive pads surrounding the apertures, and insulating bands which surround each
conductive pad. The insulating bands separate and electrically isolate the conductive pads i
from the metalized ground surface. A surface mount component, such as a differential
and common mode filter, is positioned lengthwise between the two conductive pads and

operably coupled to the carrier. Once the surface mount component is coupled to the



0 7 0 CT 2002 G doubl e-si ded surface nount conponent carrier of the present
invention; Fig. 9 is a top plan view of the surface nount corrponentn 7%??62002
shown in Fig. 8, Figs. 10A and 10B are top plan views of a surface noun
conponent carrier with and without a differential and conmmon node filter,
as shown in Fig. 10C, attached to the 5 conponent carrier; Fig. 10D is a
top plan view of a nmufti surface nount conponent carrier with differential
arid common node filters; Fig. 1l1Ais a tgso pl an view of a mufti surface
nmount comnponent carrier with and without differential and comobn node
filters coupled to the conponent carrier, wherein the conponent carrier is
optini zed fe¥Tigedhe porpbinauemcandicriasniphlatedseither ynanpglly orghrpugh varieus types of

el evati onal _yi i : sect | f e onen arrier ong.lines A-A
and B g 11 c ORI TR Bylee i E ST T B b e Dl DErnanReP
carrier al oggd physi&s sfPedses furfrall} Adsochatadl WRR tH IRAANAESY BiniAudEohfoRemBuUNt
conponent carrier with a strip differential and conmon node filter

partial |y shbemamisnplsegravidesibe addeddwaefit dampraved shinkding fiom ledectronpanist
carrier is opti-m zed for use in an.RJ-45 connectar assenbly: Fi.g.,15 12B is
2 bot tort pi AEXAndte 3 s8 BRira0a AnE R BF Siuthae AR Thelimalel i gropfl)
12C is an elgygall onal view in cross section of the conponent carrier shown
in Fig. 12A al ong\lines A-A; Fig. 13Ais atop p.I an Vi ew of an alternate
surface nount coflihersemt coneepi far thevbmveidesdribed camipoisaiso inarporatediistoaptdrali zed
fox use iii an R 1-45 connector assemhly; Fig. 20 13B is a hottom plan view
of the conpaliiermetecmbadipenthSHRes 'ﬁdﬁi’f‘g‘.de‘ltb’AF“’gﬁ@fFeﬁi‘t’g‘.‘h“ls@c‘if%““éﬁo'@}eé § Plonal
viewin cro i d - i . Fi | ong

(i mes A A EEhA R B WARIGRIPARREL, S8 blethy SR o ahulebiftal D00

protot ype cahdrheesistids@®f tHedddntepiaionddrBigy ihe pedsemi igventionEire alosiesdrited aghn t he
component carrier shown in Fig. 25 14A along lines A-A, Fig. 14Cis an
el evat i onal elgruigal pirquitrpadiioningassembly pehielh ersonpasses Hiercombinghionefi n Fi g.

14A al ong | idﬂ?esrel%a%ang anulflio%'mcl)cfélﬁltér:‘? afid Q(%;Bc?n@npéa fery iogt\{\x/n?zfed tﬂr)]resuch filters.
These along with other objects and advantages of the present invention will
become more readily apparent from a reading of the detailed description taken in
15 conjunction with the drawings and the claims.
Brief Description of the Drawi
Fig. 1 is a perspective, exploded view of a thru-hole differential and common
mode filter coupled to a portion of the thru-hole component carricr of the present
invention;
20 Fig. 2 is an elevational view in cross section of a single-sided surface mount
component carrier of the present invention;
Fig. 3 is a top plan view of the surface mount component carrier shown in Fig. 2;
Fig. 4 is an elevational view in cross section of a double-sided surface mount
component carricr of the present invention;
25 Fig. 5 is a top plan view of the surface mount component carricr shown in Fig. 4;
' Fig. 6 is an ¢lcvational view in cross section of an alternate embodiment of a
single-sided surface mount component carrier of the present invention;
Fig. 7 is a top plan view of the surface mount component carrier shown in Fig. 6;

Fig. 8 is an elevational view in cross scction of an alternate embodiment of a



conmponent carrier shown in Fig. 14A;, Fig. 15 is a perspective view of a
connector carrier of the present invention: Fig. 16 is a top plan § 2Q0T 2002
t he connector carrier shown in Fig. 15; 0?0 CT 2002 7 Fig. 17 is a
perspective view of a standard connector shell; Fig;. 18 is an expl oded
perspective view of the connector carrier of the present invention in

oper abl e cooperation with a standard connector shell and a nulti-conductor
differential and common node filler; 5 4ig. 19 is a partial perspective

view of a further enbodi nent of a connector surface nmount differential and

comrn maglﬁlélustl)cie%:%ugﬁ% i'n%[mlocfoﬂﬂsz)ﬁg rc%?r?crptblfj H{évpgﬁfg{gtgﬁiéentﬁiog' 20 is a partial

top plan-view connector ace no htial and conmon node

carrier shown Fig st to?%_lanﬁjié}w o theAutfcemb@R cBhBneht exvrief sibvaf mdiip. §:el i ef
carrier of tile present invention; Fig. 10 21 Bis a side elevational view

in cross sect ifigs.dDAtdnd 19Brae topr plhn gfewsodnsiudaceghown compieyt c@tieAwihong
lines A-A; Fi.g. 21 C.is a side elevational view in cross section of the
strain rénsd ¥ aﬁlflgfergtn@mnqd ¢POpngn nwﬂe?ﬁtar-aﬁ@hqwm@ "B—‘é’,arﬂfla‘?hegi" B s a
top pdan_ yj Sk aj ief SN\ kN Wi ng

S et or SPPYet chitfor Rl 0D S oB pIGRVEN S o Bt bl Edmfori 19
secti on e@hrrichevigdi diffierentiel dndfcoaandsi modshibews; in Fig. 21 D along lines 15 A-A

whi ch include a bracket for receiving the strain relief carrier_ and
differential dHg Cldkifphtiompig Yiewodp il Sudaredpeuit porppriest euriar wish ped
carrier; Fit: I . d vat. i I r rier of
the. pr evatorhgdRe i Bk LB @R colbBi e o ARSI FAIFRAREN 7T o0

carrier itneédihst@nacattibf ©loplitniddd fantsedpampeuEacdidd dsedmblli Big. 22814 &n a si de
el evational view of an alternate 20 enbodi ment of the ground strap carrier

of the preleyatienal wesnin eass sgaidorFpithe somppienhcaseipisent lines Arideandt’ig- HéCgr ound
A T T
?r; [ ﬁf; carrier [SROVIN iigha fopPhan VidhrdPaisirfaRahait @ompsiint Bdrivé Whharku@ ectric
differential and common mode filter partially shown coupled to the component carrier,
wherein the component carrier is optimized for use in an RJ-45 connector assembly; Fig.
15  12B is a bottom plan view of the component carrier shown in Fig. 12A; and Fig. 12C is
an elevational view in cross section of the component carrier shown in Fig. 12A along
lines A-A;
Fig. 13A is a top plan view of an alternate surface mount component carrier.
wherein the component carrier is optimized for use in an RJ-45 connector assembly: Fig.
20  13B is a bottom plan view of the component carrier shown in Fig. 13A; and Fig. 13C is
an elevational view in cross section of the component carrier shown in Fig. 13A along
lines A-A;
Fig. 14A is a top plan view of a multi surface mount component prototype carrier:
Fig. 14B is an elevational view in cross section of the component carrier shown in Fig.
25  14A along lines A-A; Fig. 14C is an elevational view in cross section of the component
carrier shown in Fig. 14A along lines B-B: and Fig. 14D is a bottom plan view of the
component carrier shown in Fig. 14A;

Fig. 15 is a perspective view of a connector carrier of the present invention:

Fig. 16 is a top plan view of the connector carrier shown in Fig. 15;



25 Fig. 24Ais a top plan view of a notor filter carrier of the present
invention; Fig. 24B is a side elevational view in cross section of ;dﬁe

notor filter carrier shown in Fig 24A; and Fig. 24C is a bottom pl vOEY, 2002
of the nmotor filter carrier shown in Figs. 24A and 248; Fig. 25A is a

bottom pl an view of an alternate enbodi nent of the notor filter 07 CCT
2002 s carrier of the present invention; Fig. 25B is a side el evational

view in cross section of the nmotor filter qcarrier shown in Fig. 25A al ong
lines B-B; Fig. 25Cis a top plan view of the notor filter carrier shown in

Figs. 25A and 258, Fig. 29D is a sj | evational, vjew in cross section
of “the ot or 1 I e prgiseletiintofofs §EnSuBghefifindhc"a & %5 K o° oo
is a top plan vigysofg i§'2'1n%kﬁ!@ﬂé@ﬁ&s&@@@ﬁ@@wtlféfcohh@ctgpéﬂierfdzfgllﬁf;;}g%ﬁr' er

of the present invention conprised of nultiple |ayers; Fig. a side

el evat i onal imeavionin opezabletoopefitioneritlcastandird sinowetor shdf and 264i-dFinguc@6C i s

a bottom plan. view of the notor filter earner shown in Fig. 26A; Fig. 26D
is a side e%é@ﬁf"i“b“&l‘dG?QWOFW“E,‘FJI&”’secti on of the notor filter carrier

shown insFig. 26G;al () ' { n 10

i nter rred? ate Iayegrl@'o]?q 19 ﬁg aﬂ%f Blrsi‘sﬁelclut"3 !érgre(\‘ﬁ(? Il‘_:aI Fgrﬁh%rftg\j\,% %%@@iog.a%ggﬁé;m%nd Fig.
26F is a si derfsdeauadit@difi¢remiatand dormmoa snakdilieocartibr dfithe fedsent ikvdntien; carri er
shown in Fig. 26C along lines CGC, Fig. 27Ais a top plan view of a carrier
el ectrical circuilig.@éndinrasial np riaswiew of teg canpecter axtage mownkdifferentiabang Fi g.
27B is a si dS el evat i onal. vilew of t,hg\ carrier electrical 15 circuit

condi ti oni nﬁ %’éoé‘rfﬂ?ﬂl/“ O ‘PH’“I‘—LPE."" 9A; and Fig. 28A is a top plan view of
a carrier electriggl?1y fsGUbp pARGEW bPR RN AFBEER ¥ ANRE ipRdedtGn @ntibY SEid!
base portion of a crystal conponent; Fib,. 28B is a side elevational View

of the t@rri2dB iekeilerelavationd] veaw in aossdectiamfnle sswerdied cappt shewntio Fag.
crystal basg.portion of a cr. . component. shown in Fig. 28A  Fig. .28Cis
2 Tont. o et Bies Mo siibg Eria SO AR RPLUEN iodross et b diaifoni ng
assenbly eneliggedrreR skoved Mﬁfig! 2 O IRARBREs BARIFE 31 DR aSBA Wani vViewbBie&Ra th
a netal enclosure; and Fig. 28D is a side elevational view of the carrier
el ectrical celiefcatriec sk irokhign2)l A slsembg gtrenahbfoeding hines; ang Figal | E aspeident

application shown in Fig. 28C. Detaj|ed Description of the Preferred
Enbodi ment s eife«aw&tl vmmswgl%@éﬁwr% ﬁk ¢agrier; shomnsindiigy 2|l Bsylong lings

Corrponeqlg C%EA! &/rxicpi%%clh& a bracket for receiving the strain relief carrier and differential and
common mode filter mounted within the strain relief carrier;
Fig. 22A is a side elevational view of a ground strap carrier of the present
invention; Fig. 22B is a perspective view of the ground strap carrier including a
differential and common mode filter; Fig. 22C is a side elevational view of an alternate

20  embodiment of the ground strap carrier of the present invention; and Fig. 22D is a
perspective view of the ground strap carrier shown in Fig. 22C including a differential
and common mode filter;

Fig. 23 is a side elevational view in cross scction of the ground strap carrier shown
in Figs. 22A-D in operable coupling with an electric motor;

25 Fig. 24A is a top plan view of a motor filter carrier of the present invention; Fig.
24B is a side elevational view in cross section of the motor filter carrier shown in Fig,
24A; and Fig. 24C is a bottom plan view of the motor filter carrier shown in Figs. 24A
and 24B;

Fig. 25A is a bottom plan view of an alternate embodiment of the motor filter



shown coupled with a differential and common node filter 130 having
thru-hole | eads 140 for electrical coupling to carrier 132. Ei“@grﬂtﬁiimm
and common node filter 130 is disclosed in application Seri al

08/ 841, 940; 09/008, 7G9; and 09/05G 379, incorporated herei n-by-ref-erence.
Briefly, the structure of differential and common node o0 ~ o~T Zoo2 9
filter 130 will be described. kilter 130 consists of a first electrode 13G
and a second el ectrode 13$% which are sgparated by and electrically isolated
froma plurality of ground | ayers 134 and each other. The particul ar
architecture creates a.line-tq-li capacitor and two. line-to-ground

capaci ¢ craTigkpdhe B‘feé?}}‘d'é"CPBPnﬁf‘Bf 1568 Sife SIRVRUOBRAY i BSF POcHiEF Pﬁﬂles and

decoupl i i r: j tn.fif: 20j € g onent
carrior prIfEPtafet ilindi 15 Aod PR DAY ANOR 8RR e FEIRTTCHI |
coupl ed. mbes fflief sdrrisnshovaciafdge DeAtanAPSB; a6 FadSH3ISa eide Rldvatiehat Oeduct i ve

| eads 140 which are inserted Into apertures 148 of conductive pads 144.
Each condugsesssectiradof the mogord)liee carrigashopn wdfiat 24 along tives A conduct i ve

surface 142 of. c onent carrier 132 by insulat.in ds. 146,,. Not .qnly does
conpdnent car hge?g}%éiaborp \c;lla &R a’ﬁat“iac.l)tﬁgrptcp%n;}é?‘%:'%’legls(?ﬁ@hﬁlto#rﬁgmaHr_f'g? enti al
and commpiheReReihtihv@itioh28mpHbed &f MLIFPIAGY s ABig22 @Y BUNHISEE Al ieR
substantially inproves the electrical characteristics of filter |30. Wen

filter |@Othiesngsenibiéerioprricsahdwnlin BigeabAilde. 282 it hbotfsinuplahivigw of thgmaton
canduet i (el Bo VST Ble. 265 Rl 360 ir SHE YRl A iSRSt oA o |
ski Il i npfola& fBlet carffeRsHRVRIT i FERISal8he BhECH T q8). Z‘G‘E“i@lail%gliaiﬁ vidw etigh t he

use of solder 150 points connecting portions of 'the gro ayers 134 to
condifct i irtersnedfateclaydridf. thvetadilentager slovirhia Figl 204 \wall ¥id. 264 es eeidduct i ve
surface 142 of conpagnent carrier. 13?7 is shat i f ?racks [ 22 or electrical
openi ngsCleBRtANBhVIEWR GEQSS Section of heampiad fifteiscarprihgivigh &g ¢6F alwedmenot
lost. A pope specific embodiment of the present invention illustrated in
Fig. 2 is surface nount conponent carrier 10 for maintaining a ceramc
pl anar surf ac@igrafAtis et@cplan viw stagaeriendlectdcdl kirasit aordiitidritngadsedablyastd
common node filter as is disclosed in agpl[catipn Serial Nos. 08I 841, 940;
09/ 008, 7¢@; presedt inveMiw; arrdFig A iposide elgvational miemofAbe pastier detcalCarrier 10
IS i sk. coppri,sed.of an jnsulator.l4 uch, as ceram c) having at |east
t\Aoaléger‘f'ﬂ?‘ﬂgpofgﬁ’q“%?sﬁ?%i’lyf OYV_E "&8%?@3’ W a conductive netalized ground
surface 16, athi. ©8Alis h\6p SN bV EcRABISe|drisM ciretin dbmiBti ARAE hdseMdlyl8) and
i nsul ating bands 22 surrounding each conductive pad 24. Throughout the
written demlieditpaicorstalibasapaation of a enystal egroperentid’ige88r is alsiderrdgvatibed be
referred to "pl anar, insul ator." l.nsul atin ands. 0 2. 0ocT Zoa2 10
separat e € i zed groun
vigkh e BreEGler OS¢ ol sondi o bBplG 9vbie o o eR B Zed g ound
surf acepdrtfan dfa ckyieal cBMpBh&R sNOWNiPFigCaE A Bily. 36C iSNRYR dldvaliblal vibw bhe
preferred enbodi nent of the invention’is circular in shape with square
i nswdlat i thy daanat sl fricl cirounaindgioping dss¢rhlyly renolodetiincoorgsialtdompopents 24.
Carrier 10 and its variQu | enents can be for into.5 ny different
Shapes. aRRPIRBHPR ST GG 2ABike il COCIPPHE SEhIdeHbis Hd HEVAUMENL T on 1 0
the partif 8f ths RAREP B diftuftkEndlligihpYSsent®t) BAd1LRY iRGRERNO Fig. 2, in
the preferred enbodi nent, netalized ground surface 16 covers a substanti al
portion obémpbment epplecatios slihyen mfFiga?8G.er | U. 't hrough-hol e pl ating 20
covers the inner wall and el ectrically couples to the
correspondi ng 10 condeSigied Lesaription etdhe Lradetred kmiodimeals ou provi des
greager surfa r Wor:18 Ji n 34 1 gnducti ve
pader2s a5 t e Eadaer e s WRof B bRl chAD Cefhihinritni 921
conf i gur slidvom c@iplétivith iaziifferantid) add sombaandde filidtsidDalbing thardse Radand

conductive pads 24 provide the necessary contacts for connecting a surface
mount coAfe feralectiead rouplingite tatiend 32 De(ér@rxtmbmﬁomme mqdetfdter|130ig 0 t he
upper surface of 15.carrigr. [ in rQvi ctrical

connect i 8ch)éfmwp%%%’c%éPﬁwgi‘\,@ﬁ@s%@f QQ@BF&S&W"@@%@@# 12. The
surface mﬁorgt@w&r&ﬁngf ret&bfdel Phid(B, tRUecRte Of ditRiRNA Ald RRmGARBRE Mode
filter 12, are provided in standard surface nount packages which i nclude a
nunber of solder term nations for electrically coupling the device to
external circuitry or in this case to carrier 10. Filter 12 includes first
differential electrode 20 band 28 and second differential electrode band 30
extending froth either end of filter 1?. Extending fromthe center of
filter 12 is at | east one and nore typically two common ground conductive

bands 26. An insulated outer casing 32 electrically isolates first and
second differential electrode bands 28 and 30 and common ground conductive

N ~r~ r o o oy A a2 o o . Y N

Y




Fig. 2 shows filter 12 positioned upon the top surface of carrier 10 so

that the 0 7 ocT zooz comon ground conductive bands 26 cone in contact
with the portion of the netalized ground surface 16 whi ch separat e} o0 To2002
the insul ating bands 22 fromone another. This is acconplished by

positioning differential and conmon node filter 12 | engthw se between the

two conductive pads 24 such that first differential electrode band 28 is in

5 contact with one of the two conductive pads 24 and second differenti al

el ectrode band 30 comes in contact with the other conductive pad 24. Once

filter 12 h n .AQsi fi oned, aul t.. insul ated out casing 32 of
filter 12 aﬁﬁ'ﬂﬂgs\mﬂﬁ)eﬁ%ﬁrﬂ& s 1Y Cfﬂﬁ@&f’ﬂ?‘?%" Bfﬁ@é‘?"fﬁo‘%ﬁﬁeﬂ@sﬁﬁ%ﬂ? i ni ng
el ectrical | [ [ : & I : . of
i er Lo B e e B e R LS00 Phie
10 common dagersd34 andleashi otkerb dibd paRcutanasdisiccmte qohteles liketorlimadapacisorfaadnd
in typical surface nount devjces. Once filter 12 is positioned upon carrier
| 0 st andar dtWsolingeto-grapndepnieiters g eroids foy didfesutial ag coranayomads filtering
term natd ong {f &Ffl} (&w t hereby electrically coupling and physically bonding
filter T2 to°Cartiere1o. Customary sol der refl ow nmet hods which can be used
i ncl ude i nfrar edgéadsetiiten 30liRhsomeRBht PaARCOAMPONBAL cothponeedgri@rzany 1 S

other neans which can be used to expose the solder to sufficiently elevated
t enper at ur eyrovides e phiysi¢ad sepriartio valridh fdmmb30 isedestseatly acepled uhite fiist et 12 i s

o Per i SFetiadies 56 60y T Be e Contuciyt [Rab B0 SR Bremesran bont
subj ecting %ethhﬁc@ 148 o?@%ﬁiﬁg@gkﬁ&! 1RANERAEShERivE hEE PHER eﬂz@frf@xh#rgsoéaéed

associ at ed h the han m ni ature and delicate el ectron
conponelit s. frénake codptek swofacan 42 ef cdfiporient taried P37 lsy iebdeting leamlds y46.0Noect ed

to external circuitry through cqnductqrs B 34 i ¢ch may consist, of wire | eads
or |engths ‘Bﬁyfif"’e%ﬁomi@"ﬂ“r"é‘.m@"ﬂgg RIPY Beéi‘ﬂpmmdﬁgﬂg%ﬁ%?%? é%é‘f rengigh@ndct or s
34 are sold | Lt r : - e

ol at 1 ng- 20 Sioh odp AN BuBEERe 8 30 bt AR GHIM 3 BBl SENEISE S 54
to flow intweapetricdl efarddleridiies ebfili@di3er iWfen fillertt 189 it bropeftp beupdtdiol dagrier

Conponent carrier 10 reduces nechni cal and physical stresses such as shock,
vi bration ahi? thaplusality of@remd laysigll 34 anssclemietlyroupled tojonagagiher sedtheni se be

subj ect to a rovides a conmplet,e around shield for filter 12. Because
carri erﬁgo %Oé‘?peg ‘grc%‘i%? Vg ﬁP&%gB4grbé'agﬁy%uﬁl a PT §‘_re‘d"1 Rt bal tglﬂ%:s(f%é)ﬁ&lingrly
portion of {hRtn GELERATHAERAMbE nfead S5l cdticATRbapIIEEE throfgh/the usd o Lder 130
ground surface 16, carrier 10 acts as a ground shield which absorbs acid

di ssi pat es péisscoumeting pouidnaiof tfecgrewacklayers 13¢de consluctresirfatiédd Queled
benefits i ove the ovelrial Il functio a{t. $er org??cF and char act er.i,st %hca? of
filter 12. #4'golagytothy relafiygly large ponduckye sypigee dfte Of FOMpRONCHH ARl 130 e

present i nVEREcRD sPof Qigdiribsl Y RirRr b BGiveatd hffacédPa2 (4B MgAPrekSis
i denti cal tgiacacrrliermtl U, rlas (@%rcl)wg :Pdn Fig. 2uexcept a{:hat car rli ernt’40 ei slS
doubl e-2) dedotdagd. as a bottom surface which 1S substantially identical to
the top surface. This configuratjon allows two, differential,K and comon node

surface nount fi MBS spogifiggmbedimand oftheRieienEMvERNAHEVIRREY INdHE 4 Swer

surfaces of 4 J ] i I urface
16 covers sﬁ%ga{cgahtﬁllrug} Qopné tlégké&gy ?%gquﬂ?‘gk'?“%?ﬁ%’gﬁgﬁlh@gs ;[ng{an&gﬁ &ggrri er
40 provi di nglearigileatponene swdhlas audiffaeatislrand colingor modecfilsercis ssudikeloseddnea of
nmetal i zed ground surface 16 inparts greater shielding characteristics in

na, C mp .
carrier 40 appleptihSuial Nasd 03R4 LPH%t®/ 8% and§HE89.27%: hncorperpaied herein hy
additio b eto . hot.1,0 .carrier 40 1 ngcl i
I R A L N B
thru-hol e pleatitig apbhifes ¢B. RS 1dhie covigted byaldofdidtivemetdliged pfowad $8rface
+ Doubl e-sided carrier 40 is al so advantageous in that it allows for

flexibilitylfotiast w sanductiveaquds dhuymennding ppesturesy dnand inswWRYngbands e ge
protection requirenents simnul.tane | ¥, t ho integration of different
Bl f ace. nouRtrHBEaRE SoRPNEPERAE {uiEbA g LERG e hally ol ot
differenti a*‘in@ﬁ]@tiﬁ‘fﬁ%&?iam@y Bl's!()) B%@ff:ﬁé% 12 @s\”pqdkﬁfa_l- hsdBodeSmEnIRERL bafkld be

coupled to the top of carrier 4 i MOV ‘devi ce coul d be coupled on the
bottom of carrier 40 effectively placing the filter and MOV devices in
parallel to provide EM and surge protection in one conpact, durable
package. Because carrier 40 provides a rigid base for maintaining various
el ectroni c surface nount conponents, the conponents thenselves are

subj ected to | ess physical stress during manufacturing 25 processes which
in turn increases yields and | owers nmanufacturing costs.



Fig. 5 shows a nodified configuration of metalized ground surface 16.
conductive pads 24 and insulating bands 22. In this alternative anoeg rrm
i nsul ati ng bands 22 have been substantially increased such that urtrac
area of carrier 40 is substantially covered by insulation as opposed to a
nmetal i zed ground surface. This configuration can 0 ? OCT 2D02 13 be used
when decreased shield characteristics are desired or the particular
interaction between carrier 40 and thelGurface nount conponent needs to be
precisely controlled. One exanple is when parasitic capacitance val ues nust
be mai nt sdpacde hed elecricaklly isalate dardeattiveljatie24 iain mbalipardrbeul airfasbapesn of

insul ating bands 22, shown in Fig. 5 are not 5 necessary. Al that is
requir edthesiom Rlan view 0§@P’Fk§ce0,e§h@\é{"¢1b9tgr éd‘hw’f‘?‘@lf‘al ¢kadigegidhsur f ace 16 be
vari ed mhr |n St vari,es eIectr| oubl e- si ded

carrier 40 ml"fn SO 5"' At %l%?pﬁe nostqgare R4t ?aq gbagﬂs?ﬁ ”é’”ﬁé?'f’érpﬁ”'é’ﬂém in Fig.
3 can berdimged voriductine pauld e gtieled fdrifs RikioddelemBMeRan Be fordhed futoOr the
surface pattern shown in Fig. 5 could just as easily be used with carrier
10, showmanp drtfqgentzsharrcﬁ zmdt/’apmwmwdohenotomcod) i liwit thosaope obthe gnvansian to

characterlstlcslof doub ﬁ I‘fgarrler 40, one surface could be configured
as shownl-i noaﬁfcé’ ar§h%ﬁsém}(vHén ¢ ?W%Fface either top or bottom could be

confi gur ed asReRGHAg aBaifiiFig?2, i e plellrdddbiRRREN ABhaliBABIr0 B SR

patterns of doubl e-Si carrier 40 depending upon the types of surface
nmount coilfpoorens s submqnitexﬂ poioa af theetop 4ﬁ)d siléootcatrior 10bflaravighdobppliatmg 20
el ectrical characteristics as nee Figs. 6 through 9 illustrate

furt her &9Yt atlelem&lqreﬁesme)fl8@%6@%@9@ awwludm}rcewyraw t¥rriers shown
(PS céndubfi éjggﬂ ?‘6 Iﬁﬁio ?,ﬁ 'hB% ﬁlﬂnl: .’ﬂ) 1d§§ Qhir scﬂrgggm(‘eqr%ﬂ q{clﬁgﬂ' S

Slm ar to carri exc pt rr|er Inclu

conduct i v@xmmgef&&xdmmdedo whiiduictivé pmjslzata@nhclébndhuoh 3|431remepcbsret1cal ly

coupled to netal zed ground surface 16. As shown
conduct i soughapenaresmif T herenbgwabon af metalized grwr%w@*crré§ anr%w@%\dﬁd

surface %& af 8&%&0@% %&iseﬁ &ovﬁg d feesilr dﬁ%n}/dc?s lﬁp n?ne%“nip\ @?ﬂc%mb{‘ t he

center of carrier provi es AR oadditiona ri®cal” connecti on

bet ween th@psingsudrds arfmaﬂmsurcf @memdOmtlde Cilke€ PV &6 thetupPert RPfaed otarri er 50
and conductlve core 38. Via 36 is a small aperture forned in the surface of
carrifer smrwhl Ghwipigh deturn prayidgs eimmahmmeqtmrer@urmgquweoﬁtﬂadt with
conductive _.core 38. Atho q? ﬁ% 2 via 36 25 c es thru-hole
plating WK f%r%tcpregrrfii &t “CEJH%‘UEPP\’/‘BO‘&%‘I‘S I cleggd Amd et i zed
ground su[ff@&Rial Gnd EbMmoh rﬁ&fb"ﬁltérh@ art &)Paqeecpn@unemewm nf1&'int?ﬁ[l€dg%€ 50
which is identical to that shown in Fig. th dition of via
descri bewredrmplelrie atmmmu pf aﬁéerdcmﬂn@mnatfmrmiecmﬁczdlarcpuerngabe devicotr y. For

exanpl e, the surf a con ura ion.c .he sim |l ar to t.hat own in Fig. 3
o et heckiiel Haitfy of gt o GRug ol Sl £ Behults R SR BB 0R 01
14 bepef bhnd 28 ar@e&%a%ﬁea@lmuev@o&%ﬁd%@ etehllind ﬂd?ﬁle'r'tﬁétr%d ofiAgd] 2,
electrically connecting conductive core 38 to nmetalized ground surface 16
i s that Exgmdaigdiromuhé emgerarfdatcr $2 pradVeadiechefamd radrs dyheadly tevoi chrainesi pat i ng
eIectrona netic |nterfer§$§€ and over voltages mnshout ncr ease Ln t he

r

overal | 8fHEHSPBAYCte hag ABnsuitgd uer aaSingd 2@ e&rrgcel'ba@*"'é%f st

al t er nat t i er 6U
Carr er Ei&%?‘ég?’f'é%% ol lecR8e BARE IR apl OGN LBl MM Gng ARE AT R
it is dofioheers slrdhas A p abodivamtstaidansurfacdmguntdevict fas jusedadsibed 3n  of
via 36 dlsposed through the bottomof carrier 60 electrically coupling

net a43 zed wun’algsafc)raaéeffexenal anthcarmon gtode dilisr 194 r Theddiltesd 04 ¢s %Qm@nﬁ?t-‘:c ve
38.
Crea to ShIRTGRRSRLATER NN PHRIY DR EhoHl RN KORERH4 PRESISE T NRone <

12a and tgRnfodtiitb8Ad tohdulBvd BimdaNdo PPk ﬁﬁh@fed%‘t@?'c@srﬁ%@ Osepafaids@ind60. Fi gs.
10A and 10B show a further enbodi nent of the conponent carriers shown in

Fi gs. 2- elecuithllgusodates eacdamfelpn vasiong cenduadvarbdtds floen enerdnader.nount conponent s
and nore 15 specrflca surface nmount dlfferentlal and conmmbn

filters. As i h'gHeshy 4 2gesibignererRan the fopatiylagratesarad 0 "ﬁa\'ﬂ‘&l‘\“’el
conponent carrier 1 GO |s a plate or disc conprised of insulating nateri al
14, such as ceram c, having at |east two apertutres 18. Insulating materi al
14, also commonly referred to as a planar insulator, is covered by
conductive ground surface 16, at |east two conductive pads 24 surroundi ng
apertures 18, 20 and insul ating bands 22 surroundi ng each conductive pad
24. |l nsul ating bands 22 separate and isol ate conductive pads 24 from
conductive ground surface 16. The primary di fference between parall el
conponent carrier 160 and t he surface mount conponent carrlers prevrously

oy o o o 2 —



25 extend from one side of conductive pad 24 in a generally Y-shaped

pattern thereby separating each of the conductive traces 156 front

anot her. The Y-shaped patterns of conductive traces 156 are arrandl?nbﬁT 2002
paral | el conponent -carrier 16U so the distal ends of each conductive trace
156 is aligned with the distal end of an opposing conductive trace 156,

each extending from opposite conductive pads 24. In the parallel conponent
carrier 30 160 enbodi ment insul ating bandgj22 surround not only conductive
'tads 24 but al so a ~ Q~ 2002 1~ extending conductive traces 156 of each

conductive ?mﬁéln gl%g.'hﬁ Y&l EOE bl 2 6(;0*1&(“1 Abhdd \9@{1&3 %tol't}(;cﬁlncg‘?ﬁi(? 111%%1%&? 6.

t heir associa Uet Ve Tracas rom-con I ve ' gr sur

Al t hough notgrp@stlisurie 16 QL SdpuataRunsl the'ifseRengd Barlds 209Rdh BHE 85bih&. aoyer
as 5 nmuch area upon insulating material 14 as possible in order to provide
f or maxi numiehemmplished bhped;ldomg;,mffdmmlaharpfmimhem miode (ilter Ealenpihevi¢eo t he
Y-configuratlon of conduct 1 ve tra es 156 géflve Fround surface 16 in

the pref er r SFTEHEGHE HEA CORGHCH NP RIS such thay exedial dectpnsietband 2B s een
the Opp0§| ng:oXl g?@ﬁﬂlgﬂ@%ﬂlm%’ooéon 9&@9%&35"% 51 @ochdlrgﬁg%ﬁ e?ggﬁjodggan
portions of conductive ground sur ace exten 1 ween the

ends of oppasinitg in eosteatwivieiteroalte sohdftivEpad ?zﬂ.O(Bn&valean&ﬁbé@xlpdsﬂma@dﬂQm
carrier 160 with differential and conmon node filter S00, as shown in Fig.

| OC, coupl edietﬁﬁ% nsylaterhauter gasme S2a8 diker 12 plignsevith partienscrfdnsw@ingrhsads 22 | t er
500 has i ts Orre§¥ mdal r(t];lﬁlq %déde(?nczﬁl o%lfo%q)%g\gea’qqﬁc vzgnegon%%déwfal l gmclu, old%d to

t he distal S'S

el ectrode | binb@ﬂﬂﬁll&q7e| [E6dt bh€ dcbid 8iFfepdrRid] EshdubiRebafdsd s a0 &fa fybe
opposi ng conductive trace 156 and its conmon ground conductive bands 26
el ectri d8l | yconyugh grbund condugbioe bamds 26fconsisichisbidestegninatichssfonfidioetypBalwhi ch

separates the distal ends of ,the sing conductive fr
el ectri cal a%w R uBdaviesS, Qe GUEE| Zis pPgliogeponienrist I iseaferd saidebrmion
mode filter p0fcksSaReh é(f‘e% éanglgé'%smpi%rmahomg%ﬂdvotﬂe lécu‘;&ﬁ udi ng

but not Iinitgﬁ to 20 o dering) In operation, conponent carrier
recei ves el e:rciuplmgthnd:phrutmaﬂlgrlmn@mgtﬁlshbi’mm canti¢rbion Gasentany srslddx&pﬂmnndsthadse

then el ectrical upled to.co e 24 throug olderlng or ot her
met hods. Thew‘f‘r‘ﬁl‘ be bpsdriggluge H‘r}@é%{)‘ﬁé‘aﬂg%gﬁ‘r ) HeORIRR ansBlios T gts of any

di fferenti al Qﬁq@ r Q5
electro g bang&qgg an nﬁggﬂf%%mkaﬁégﬁggiaeﬁgﬁﬁggﬁggﬁgﬁﬁxg%rr|epe%gggngﬁfs
confi gur at i abng diffecb@sial andr @vator inotiesurfige andindftauplis oeupdet foasarserde, wei ch

results in a further reduction of eqU|vaIent series inductance (ESL) and
equi val ent smml@aatr@squtlgm@p@myl behanipuieted.-ajbervnanyally o Hgewginyargbs t he

first and second r.ode bands I | ectrode
bands 26 opﬂ?ﬁ?%%" a%ﬂggﬂgngpt§§¢$@ﬂg§%ﬁﬁﬂ;%@pqg§§1“%ﬂwgéggpgpf%$ca
decoupl er 50Qres@R nbhdallyl MosinRWSViRANE hhellingOTRANRNe ST ddlRhte &R 1vhich two
differential and common 0 ~ ocT Zaa2 16 node filters 12 coupl ed thereto.

Each su2Pacecoampoventdi f f erential and common node filter 12 has its flrst

di f f tial el de bated 28 el dista
one conductive tr REE s peadiet dfclirins BRERERbGRabblie BpfsyShin”

el ectrical | ynfQip! @fdbQolsPd Whigh ﬁiag%ﬂﬁ’snﬁfofw& 10443 ®? léﬁ@tlﬁ%‘?‘f‘l@ﬁ%’lé’@u&r &mge 156

and its common dgrouted conductive bands 26 electrically coupled to the
portion of cdisghsedithrougit spdredessiy; tackcdts Ihare ho&letpdnmccaslubm phcbfzalanénds of

t he opposi ng ¢conducti ve es 156. The el ectri cal in t he various
bandar o i Y ERB AT B AR G HABE O R B FoTRLargiiy i St Shos
wel | known i4hd Qfadébrd mo%mn@uﬁgmu?és 18 kA8 dIRriRQI Sk tRG- hch@praaﬁ ation,

paral | el “conponent carrier recel ves el ectrical coénductors (not shown)
wi t hi n aper t Gompoiéjt cudviee hOaamcthmnclmﬁxcel aanitphysnahllsyessomplohd:stsbocdcomchmtonve

pads 24 through sol dering or other hods n ratlon of paralle
component ca®K wHiops digrmabeansiiions e f‘l('ﬁlnc%‘f}g‘ii P&‘@ %Wl@é@n o@dctri cal

First and sobSHBearrPuapRRRAdthil B AREE 1 S3a08 BRI 1 DRt EIERERIIG, g

common node aﬂehmrn fligrtihenaRysubsiomiall poigion @f fHlat g faeé ateh ¢s edvetddriycattalized
conductors with two




15 differential and common node filters 12 connected in parallel. The
parallel differential and conmon node filters 12 provide Iine-tol?rqﬁ?ummz
line-to-ground filtering to the electrical conductors due to thepr int ernal
architecture which provides for an inherent ground even in the absence of
conductive ground surface 1 G Once the common ground conductive bands 26
of each filter 12 are electrically connected to conductive ground 20
surface 16 the inherent ground charactgjistics of filter 12 increase
substantially due to the expanded conductive surface area inproving the
electric erd st I, 4 . : ) it

houl d bErURISPAFEETS. ShfeP 16betp Rl P bR ehichbRAHIM PR BB 1

conf i gur elkcasmagshti¢lihterfeicdedarricnes neltdges aThéseradded bire€itDingiovdthEogerald
thereby allowing it to accept four differential and common node filter 12
as oppos&enctigngpeylormancend sharpgigmstics offiler BBD. 1t shoul d al so be
understood th the iL,Rugntion ks.not, limted to either two or four

T Terential MEF AGRIaATHOHE 3 IFPErY sl pBPohed bl e st eRaohiith: be

ar r anged t1g# beink RIBUbRLsiRARhrRAYS! (RiGAMONRAticAAS Eortler 10, @Y shéwR Fig. 2,
arrangenent sinmlar to that described with the only limtation being the
physi cal exgept thatvarricudf) s detblersided aid s atbotiomysurfaece which ipfulistmsinlle|
conmponent , carrjier, 160. It should al so be ynderst t hat apny of the 30

var at § ofteBFAL SR ing PBisuitisg o AYas oHaGS ki MfectrEh Rt tob R i ve
core coughshe mbunt ftefsT1 22004 134 14 bt Risaftedir@thel ippEPARMBIEY Surfcedptkatri:f ace
16 simlar to the arrangenment shown in Fig. 8 and descri bed previously.
Such an d0r asgHasruted infig.ud imetplenad groved sodaculsd ¢overscmbethntind poitias obthen

greater surface area to the conductjye ground surface furthey increasing
the &) ectn giles and Bweﬁnhé %fae't"rpeprammgrﬁé&ﬂrevwﬁ%é'ﬁmawct iggreasedof t he

di fferent) i : naral l.el. . nent
carrier TugieopReu ot SRR FRAR abbbeIE i WP E AT s fen aRAREDT,
conponentagiRé B0 Sificlodbsbivandrdisisate ¢lompshdgaptigit@feréeeeily additiph.wodl ihey of
differential and common node filters 12 for use in connector and prototype
assenbl i éap amkpattom pfcardergnclnda coxresponding epdyct vhpasiselt whishpfeer 170 i s
shown whi ch. is,confiqgured for e dn. el ri.cal rs.such 1 s D-sub
connect of g S8 eRlfaTE onhmdtiF IG5t bl ADSRNEE b ks HeGihet Nalt¥: "hi'p
conpofentof apértur€d 18170 is built upon insulating material 172. Mst of the
surface area of conponent carrier 170 consists of insulating material 172.
Figs. 11 B andablcsideheartientGislaboadvamsgeove int fhohi abéwe fordtexénlityoreddder

170, show that .ground | ayer 174 is edded within insulating material 172
and spando et it ERmipeRy stereneedEBID BooRe hoelph FAUIEMERE0. & ound
| ayer 174ilh§1t&ﬁ8ﬁ’s‘!§3;Slh&?glﬁﬂ@g}aﬂ%‘n%ldhNer@ﬂ%ﬁﬂgée;m@im@oﬁﬂioﬂbﬁtb en R Qhical ,

al t hough any type of conductive matter coul e substituted. In addition to
ground | gpetrer $Tlstiate. s andadoda awli fferentiad anp oomntononedd Blterl @0previbasly
perigheral edges of conponent carrier 170 al so i conductjve surfaces
%6 B cessr i ot BOBRMFC d5f oa o saieo 4o sy ar O3 de VIS ouid b foulet g
| ayer 17 : i . 11Sn: MV dbvi to a
ot ar al 1 9"ape SORERDEGhriEA LRk i B (BleF ahd MY dbyis SORRARLES, e
surface groviderBMienmd samerprétectioflin ofs compuet| durkble\package! Becarst carviensd 182

i nclude conductive plating which electrically connects conductive pads 180
to groundrPygesa ngid baghfog mainfainingvaripus elsetrenie snifdcedneryit campengids thsher al

oi ural i 1o SpeBE iethvet ut S Pic T BE R PP ARER bl BlaFfredBof0) 2 e
oot I o e L e G g e 184 and 186,
Each first el dogrdshovwsadmodidfied sohfaguraigon of metplizadegrewnnd suthcpd6i condwctive '

relation t correspand| n cqond .el ectrode pad,.186 wherein the
Combi nat P3RS of aR4 nsplaig baklso 18 (it plLenE Ns-mbomiReTl ISHBENE hRIsde a via

157, o, WSPec OSSN0 o, U A s et R ghaity ©

covered by insulation as opposed to a metalized ground surface. This configuration can




positi oned between the first and second el ectrode pads 184 and 186 in a

| engt hwi se orientation such that first differential electrode band 28

conies in contact with first electrode pad 184 and a second differ{pift 08T 2002
el ectrode band 30 cones in contact wth second el ectrode pad 186. Vias 182
are positioned between first and second el ectrode 5 pads 184 and 186 so

t hat conductive pads 180 of vias 182 cone in contact with comon ground
conductive bands 26 of the differential and conmon node filters |12. The

vari ous conductive bands of each filter 12 are physically and electrically

coupl ed t o JehREA whes BEGLAsKS sInORANG T RisRAN e HRRUIR llﬁoﬁﬂq%ﬂqn% dgbher wel |
known neans. |In operation, nulti-chip conponent carrier S ﬁfaced over
and recei védgtwéenivarridrd8 apd tiresdurfaye plouheanpdheniiaedsipetd preeiseld ¢8nuwailed. pi ns
(not shown) associated with standard D-sub connector assenblies. The

plurality d&Pngsxamplyis whsapasisibietcapecitange valugs rausttbe mdiataipied balow 3 cestain j r st
and second el ectr ds_184 and 186.t hrough, standanrd neans. Jn alternate
enbodi nent ée‘feze@pfeﬁﬁﬁﬁﬁﬁ8?'%’8?15‘5%‘&?58_ of ‘Qs‘blfué‘?%t&aw ?g' %\‘%6‘&83@%1%@%‘1&%& ace

el ectri gal |rﬁécé‘s§é}?.e§5([ll9ﬁ‘naii@ré utreA$S MGt BeQMrthéd Rta verRONeligsd £odgq pad | 84
and 186 such that when the sub connector 15 assenbly pins (not shown) are
i nserted wisutface Feebxvarteduwvldglent tunesaries 78e ¢lba@ripdlychamaleristorstcdcpubletsidedn t he
pins and the cogguitive sTrfaces(Provides t he necessary el ectrical

coupl i ng. FERgler#Y. ihauldplso henpted babbagisheate Ruttepmshopinda ding. 3 chpdistusedh
consi stin i r i : i j P er 2

5T T er ent ot the dolbIRISI k36, SRR ITBIE of M Rriabe blfer® Al 1A
owned, appldoaktjusiraseasilyethe wredbathscatidr84] sl inZflg 0B/ 00 8bidhPfurthetof control

09/ 05G, 379, incorporated herein by reference. As in previous enbodi nents,
strip 01t dhe elgetyicelchpggteristicsf sionblersided gapier 40ppeg Biraee powld be senfigwed at i ng

material 2 nd_ncl-yde ral kL feed- apentures 204 i ch
receive na#§°§?h%kﬂ%éﬁﬁgﬁﬁﬁ%§b¥?%k?§¥€§&ﬁ5§ %F%§§§@n§$95§ﬁgw“¥?f4$§u-45
connector. skehlif Fipd 31 Alkiigh tht 2Pperd 41 1bGer Siifab@ peucdhs SRddubREsidQ0cdrRE 4des
conductive surface 210 runnin aFong the four 25 edges of the top surface
wi th porti clepensting epriulbe itypss olipyriase nIoumt esmperintigcaunledriel cmlea%aﬁ@és &'mi ned
pattern. Cbnguclive.su[fac ectrically coupled to periphera

10 i |
iHiFios 2PuRR! lRfERd PR TSR o tns or cartl o 500, whi ch

conductiveQP
i s thensel ectri gl ¥ (hRMBh ©d1IhRrabORRNEE hY@nsit EHBBEINEA(E ofCROSHEII NG dpublbace
206 covers the majority of the area of the bottom surface of strip filter
carrier 206Gidest catremshawiFingligs 2Bhra®@gh Badeférded to Rigo Ggingpsided cerrip® 4)) iss
shown in Fig. 12A, inclgd??,aqconductive trg Kk ~ ~ 200 19 %$tending
from aper t (¥@i1002 w97 Fite 2E8pERIhas cagter éwq'weérﬂ CORANGHYE COPY n a
predet er m t . i -d] r i I

i tor 202 ool Fhfhn iRl PBLh ifbleb AN ol N0 ARSI sBias
denonst r at el 4. t As showdl infRigd. 6 aatl 17 porfducties carad 8 iabuts 260 corGesiimongcowitt
conductive band 218 of filter 202 cones in contact 5 wi_th conductiyve

sur f ac@021onetakizedrarpandssustage 4 falongths siden fLprrsndl. o viapojipdisppsed Wighip theer

200. Th ' i tioning of the fi : R tial
ol ot 1 oge. g SLTRAEESPYRlshRONa  adiffors] EiECuBTORGRERA vehefibl| 2
conduct i ve he@R%SE etndasfahes wmmmsquad)(swmdmiswnbaa@tﬁmmac@ﬂei:&@n wi t h

the inward extending conductive surfaces 210. As described in the previous
enbodi nent sYia ¥ais e small aperverc formps! inrtke wfast o€ earriend) ywhisbrpasses drovgh t hei r

di, ' .ack d. duct.i f h h ;
el udi g DG 1 A Fomes B eSBBEY RESRUENL B 4, AapuLlbR Bul R,

aperturgs ZiQé}luaéﬁhﬁuhm@tﬁmmg viclE eleehichlly Corheiid Lorditivb t6ra)3 8i ad tbdtilizedr €
then electrically isolated fromconductive surface 206 by insul ati on bands

212. As shogwunhsiEfage 162E)e. 4 sbows thengurfare eerdtguertiondpuieattien ) whichasilepgd! i s

| i cal | led, h.peripheral .15 i £ 2
conduct i ve CuffabavD i HenaiT iR afdifiniof Vi o rat Sk Be Sbliftel® st stmon
gr ound Cond’f&*ﬂg\eﬁﬁ“@ﬂ?gc 18r 96 st vdrp. Fbt &amptdhe Jlifaze B6ARNFATBNould BYi des

for the increa | ding and 1 nproved electrical characteristics of

di f f er ent i asimdladtocthanshownmnl &igs Brwiph fhieladditioR@Z vpr Bvdisprsey wdtse its bander. The
relation to alternate enbodi nents of the present invention. 20 In use
carrier 200 is placed over and receives within feed-thru apertures 204 a
plurality of male pins (not shown) froma connector assenbly. Feed-thru
apertures 204 include a conductive surface plating so that each conductive
track 226 is electrically coupled to its correspondi ng conducti ve band 214.
Ei t her through soldering or a conductive resistive fit, each nale pin (not
shown) is electrically coupled to its 25 corresponding first or second
differential electrode hand 220 and 222 of differential and conmon node

a P o A~ N A N~ - o I I Y L 4




0 ~ ocr zoo2 20 bottom surface of strip filter carrier 230. Conductive
surface 21 U al so surrounds the sides of strip filter carrier 23%{?%

el ectrically couples to the conductive surface 210 runni ng al ong E@&BZ
of both the top and bottom surfaces. Referring to Pig. 12A conductive
surface 210 al so includes portions which extend inward toward the center of
the top S surface of strip filter carrier 230 in a predeterm ned pattern.
Al t hough not shown, strip filter carridgd 230 is configured to receive
differential and common node strip filter 202 as shown in Fig. 12A. One

di f f er enagenkfit 16 ehitRdlingtcohd €aiveicdfe PBWithinaMRULABPPNANE el6éafiEdl§TcorM1iAS
disclosed in Figs. 12A - 12Cis that ground | ayer 234 is now enbedded

wi t hi n i reoadegtivagored®eto Iaf:tall@e(b&l@u%ﬁlréﬂcédﬁﬂﬁ thal 2 greagupiréage psagonduct i ve
surfaces 210, iC n al r carrier 230,

Chr ough: wiragdeb: Ssdsie s nt el Se bl Reiteosht bt e
conduct i gjipdt bR iiordasl in (e @PalVAiRRngd4s S GRA$SE, Wi thin the invardly
extending portions of conductive surface 210 on the top surface of strip
filtef carrierFig8\8 antighilis¢lose alﬁptlfer hitgnatc ambiodimenBof ihe prasdisnéenddn i1hr u
aperture Vi n uct i fac | at.i n |ch S el ectrically
coupl es é&%‘g[fcf“ g‘?’&&%@ %?5“’6 t‘ﬁ é(g?qrﬁﬁr ‘t"H RaE I(’t"éﬁ Tearrier
23U to C%&y&%a%,@% Ble? d%th@anbealmm sifawn%wm with e dlihibRior GRr T i er
23U. Mal e pi'ns (not shown) froma connector assenbly are recei ved Wit hin

f eed-t | >r36 dipsoseditiesugtOtheddoltoni ofrafrinr 66l edaztridati plcowdingl metglized grdumdvar i ous
first and second differential electrode bands of differential and common
node stnsrslrﬁamt@@lozgzhe(bmtor%ﬁﬁmler ostosgondietive cpiegd8. 1Hds embedimewt f eed- t hru
apertyre 204..0s surr | nsul.ation 224 el ectr Jat t.he

ot e 11 noPores BHPpA RUER atjub Rae St o PERENhEE Mol SR Bhaber 234
of strip ddnhh&f moak HIRF cemPondnitdFa ahl 12bl3u;§1@dlmﬂ$|€ mmmtmbnﬁm(mb@ty of

conponent carrier configurations are contenplated by applicant which
i ncl ude evidhesidiamisrtéd. f or recei ving different conponent packages for

differential and common ers ddition, various configurations
of 2S the condﬂ&fll\p@%ﬂp&géh‘b‘?’ adﬁl“i')'@ﬁﬁd’“}%gag?enéf’gﬁ‘érWF?PB?{Eﬁa%ﬁTS ﬁofﬁ’ovi de
for addi tj,qnal 28) eqldurad to%bﬁlt%@% zﬁ{MnﬁmB&ts%%&@:hme' dM&M&m@ mfa more

el ectrical c aracterlstlcs and performance of the differential and common
nmode 16i | tspemﬁanll)amhﬁntemmindlfcﬁ@remlladaasd ciigen niogla filtedsa DAS inlthspuratreus

mul ti-co t dlf éﬁs nm)defiltﬁro rotot(ﬁgcarrler 240
whi ch al | Eodients e raa&EM a'PP?f[/] ParalIg qroRrtt carmies 160 S mRBIPRaie 30 111 ters
12 in CO”éHng@rk-'e@Bf shtzmhg?n&%fmt §uoﬁra9\£kﬁiﬁﬁjc Bivihp &t RRARABERL A rd. ers as
070CT 2002 21 escrl herein. At the same tine prototype carrier 240
al | ows f oinsaldting maresial ¢4, radsd ¢mympolybefeumj|m &ch plonaransulaer, BOvemd bfi | ters 12
in a convenient and ner . a ng engi neers to,.easi

i ncor por a‘foé‘df’ﬂé"etgéem‘fi) tﬁ? ﬁéseﬂFﬁéHN? ﬁ?'i,)guﬁg‘():é&% 2?135?0%‘1"@ %’Sfl?’/@ﬁilé
prodygt s. add At Bkt r@beﬁﬁ%@Q%ﬁn@ﬂﬁ’dnh%e%%hﬂ&&iv@%aﬂ 04 2] Rulkih@baf@nNer to that
of the many 5 previously describ enbodi nents. Prototype carrier 240
consi sts sHpamteunstisolafe dondudtiste pags B froni edndgapvergroumigsuptaed &6. eFlm pradary
configurat, @ns o condu%lﬁl:l]l E surface 244 @I ong l| ts top and bottom surfaces
and el ect FHIEHES DEGNCER PAIAHELEUBPHIILRAT N OP AN B RIEEET PRURLOFPEBSBA6 whi ch
SUr roundscdrfig ?&edﬁéus@g dé’é’cﬂb@& ¥hfe ﬁﬁﬁr{geﬁ{cn?éﬂconﬁ)@cﬂvrc'tﬁl@@sdl %QQ[Ean.h &ﬂe top

and bottom surfaces of prototype carrier 240 are a plurality of
conduct i veorsiuctirecesis 280 Ekoh whnduttive padi2hirehdes twa cnnddetdvebwwmh’iﬂ \ahlchg

mat erj_al 242 rica isqlatin nduct i v S ace conductl ve
surf dces o4 de&ESms‘HmAq ‘*CIQI“ uctive 9 Ad af‘?érgg?ﬁr vaﬁ%ap ﬂ’ K}BVGE; filler

is positi r C 280

such ¢ hat %?’??d;'bﬁﬁg‘%‘?%‘r@ﬁf.eﬁ‘? B U RIS B0 O et B RS et

wi th one carhhogitd twmesusﬁamami‘zﬁ{gpdsemomdicllcu‘ﬁum\érﬁte:mamrllé{) sellectintaidadbahd 30
cones in contact wth a 0 g. conducti ve surface 250 and
conmon gr de@HED@ﬂVW%?géﬁﬂg g@%&@LFagﬁﬂygr%QF”HWHﬁééfo uchveBfduct i ve
surface 2 i f 250.
2 10 pr o RECHERAAL RLRPolIBiL M ARINERREY, MRGALIRL Lipih B8R, C201
coupl3@d t 060 Babsdinrapasliavag GandirX suv®usd nbas®s cddiduotighp=ieRdeni digh and ot her
common 20 neans. To provide tile versatility required to interconnect
additional electronic conponents to prototype carrier 240 and differenti al
and common node filter 12, a plurality of apertures 248 are di sposed within
conductive surfaces 250 and insulating material 242. To use prototype
carrier 240 various external electrical conponents or wires are di sposed

W thin apertures 248 and then pernmanently connected through 25 sol dering or
ot her nmeans. Prototype carrier 240 is essentially a "bread board” which



el ectrical engineers use to configure test circuits. Al though not 103 h
shoul d be understood and applicant contenpl ates that the prototypeé 2“2
240 disclosed in Figs. 14A - 14D could be configured with an internal

ground | ayer electrically coupled to conductive surfaces 244 through vias

as disclosed previously in Figs. 11 and 13. This 30 arrangenent woul d
provide for greater effective surface area with increased shiel ding 07
OCT 2042 22 effects. Illustrated in Figs.;s15 through 18 is a further

al ternate enbodi nent of the conponent carrlers of the present invention

used to recel ve.and nduct er W.thin a
Muf t i - conduRY I RRE @\le {%Cgf Ilgyé)‘f“ﬁ‘fg ‘?ucilé(FPf“é% t}mﬁre%g ekﬁh Iy isopting ~ 15
and 16, is é‘dﬁﬂﬁétu@qﬁad@bzt%hkheT&sé&ﬁMcéﬂauEne'e ﬁé@%@ﬁ‘m:ﬁ o%ﬁa@édv% gl or
D- shape havi a shelf 76 extending inward from wal | al ong the bottom of
all four si ce Wl I 78 includes a plurality of outwar dI y extendi ng

pr ot uberances 72 act as spri or resisti I coptacts for carrier
70 as will be fu gyg 'é%‘(f?‘i%‘@a ‘F‘iqgcwe Woyrfﬁ%%aeL BNEEr &P VEBRhect or

hel | 7 j d th
Form of *a paral 1ef sho mBuHE R PHARE PhR)C (e iR B nRBRER " 11
i nwar dly fredeottiba shmﬂdmgrmmmmbied%mmmmeacmeamlﬁ Btafigunation csfount | ng

shelf for carrier 70. Flg 18 shows an expl oded prospective view of D sub
connect or sYRERPCHVE trasgh b b rcoPduchVE ZERundGuElaGe Hintihe Bi8ieerd CBIoOGImeTer ent | al
and common f f ariety
of 11 tors, Thampnisel ffadicyeclliphfir bR belvion the G30sINE VSRS oY 2

di f f er ent i adondoctiveomaes lﬁ@d@thrmfaﬂller partionkicht cndfidtive @round saifac! IS@deriding
application Serial Nos. 08/ 841,940; 09/008, 7G0; and 09/05G, 379, previ ously
i ncor pdfat eRftiesihg %valr@ﬂépéwwsmmcpfl@ﬂctlge tiagest I38es a plurality of
apertures 84 whi h t mal e
5 sub connect or s Mot a5 s s ARTHAEemeen oafle; SEQWMh SHRABHLTLER ollbfndy

connect or imode REES0D, asibhdvar Fdg cCLOVTEOLsIad ilQﬁﬂo.C'OliH’lﬁMaOcE nfoatndifferenfi@lr sonal
conputers for coupling external devices such as nodens to _the co ut ers. To
be used in 4'14@f@ﬁ%m%ﬁrﬁ“ebﬁOQ:h@srlisefﬂfswffefﬁ"!'tllélewed‘?rh@tds8#‘%305@ I¥r med in

t he shape d0
those of oo PiAb3he EspFERTLOne 2onaRR3E, 190%s S, RAT| MGG Herbac
peri phersy viinds 30leetiellyicoapiey (2the distal eatedlf the opfusingaonsuctiye etaoel 156 and

conductive plates of filter 80, In use, conductor carrier 70 receives

muf ti - conduids féﬁmmpnwur@mmﬂv@w%an%’%%a"y Gonpled inibeporten adifepductizej s
ted th f t

once 111 ereRyi siec b ufith Snsle R il SRA: GAREUFLHE SHAIAEE  3les 58

standard l’eTh@Weﬂ[ﬁk:hkldﬁJpﬁﬂ@obﬁhewsﬂdusi@ecsmlddﬁdifdlffhﬁeﬁlﬁal&ﬁd W)llhmom made filex 70.
Such standard refl ow nmethods include the us ~ ? ~~~ 23 infrared
radi ation ($49 s aghisyed ﬂwals@ IBeANS YRl laiofwndwh%drtrrhbldwﬁa%ﬁe‘rﬂwlyefbfo filter 80
and caryq er r

subass I yscﬁ‘gerzz tlg:ao & ﬂ%ﬁt%‘ﬁg})o‘%ﬁﬂtma@%&? gl?%c%ut F glg&%igﬁ:ﬁgél&cslﬁé @&ggmvx}fﬁ ch
serves as awithiiagetureza8] vbichide theprieically cauplédto cBﬂducslvé phds Degheshghr om a
conductive rrat erial such as netal and, to 5 obtain the full benefit is of

t he present sqlgeréf eronhermethedsconnect or sheII 74 will also be fabricated
froma conductiv 8

provi de a resi st?hg‘;‘#‘ﬁ{ b I?’ girrﬁg“grgrsk%!rnd%&a a% ﬁé@k'&é&r&%o Hrf%%m E&E‘%ﬁ%@%’gor
shel f 74 whhflde lmﬂcﬂﬁelbﬂx%s&ﬁdrﬁﬂe&lbyZGmWIdnf'ngux&hdbdtroZlébaﬂﬂ 206raodiml@smtddosn

el ectrical conduction between plated surface 82 of filter 8Q and shell 74.
As iii PY evP%fﬂHe é?t%mnﬁ%‘rﬂag‘eféIGQCfFF‘IScCQPWUTéB%PE‘)H@ef weprgyeshiiierinee @¥nnect i on

For multi- ﬁ ﬁég Jéﬁwgancg%hﬁc?a Edfits i 20 § %x%e?%u@ﬁoﬁ (g gﬁ%f‘e% ne§he' 74

i ncreases t rovi sorbin 1 SSI

el ectr orragnmclu@tahea eﬁslgra@acéquﬁmnpse%s k@@ista@@@?&SIﬁn The Gites- we@dmg aﬁmgenﬁm of
the present invention, connector carrier 100, is illustrated inrig. 19. In

this enmbodi afthe firbteanslisctanskelentode bemﬁ&r@dﬁoamdﬁheeqonmorugmod electrode bands

i ncor porated_ wi t.hin r t or ct,or rrler

conpri sed 0968"?’@‘%956{2]%@‘ %ﬁ]hg rﬁﬁg aﬁf"ﬁ‘g}ﬂ“ﬁ@"@ fIH eﬂf"é F??“Bl‘ergg%rt ures
98 di spgsed thro SRS GABRAAMIGNRDH

Al t hough not shoﬁ? por }0%?3 l%ggbc 0cn%!née;‘{(?:rtlor plnl 02 exten S tnhrouaﬁ)g%ase
112 and out of the front 110 of connector carrier 100. The portions of pins
102 extending fromthe front 110 of carrier 100 forma nmale 20 connector

which is then) in turn, received by a femal e connector as is known in the
art.



The sane configuration could be inplenented on a fenmal e connector which
then receives male pins. Coupled to both edges of connector carrfj§r (£J02002
al t hough only one edge is shown, is nounting base 114 which el evates base
112 froma surface such as a printed circuit board. The particul ar

enbodi nent of connector 100 shown in Fig. 19 is of a right 2~ angle
connector in which the tips of pins 102 would be inserted within apertures
inaprinted circuit board. Pins 102 wygyld then be soldered to the

i ndi vi dual apertures or pads in the printed circuit board to provide

el ectrical coppect.i,on b en ping 102 and any.circuitry on the pri.nted

i rout t Hoaangs 12RByRRY Uil et e d g Breuish oy pomfePE kT o)
and comorp hades firs digfefeniiieldetione Band T8el¥@ricaluscoupRaas Uy diplanendléonet wo -~ 0
7 OCT 2002 24 insul ating bands 106 and 107 are provided to electrically

i sol at e edugivertiasedsfnisceemndslifferential elgctipde handdd elpstriealyprappledcionbse” 112
whi ch cov b tially all, of [ or. carrier

100, Rer SPRHG @PbbRse Pnduchiveattfe T AL Al Ba sl B ABRMR s E R 06
and 15U7,26eclo@tiadllyz €slipidas thecpdeaseoficbadadtibedirblie) eiffat @l 6 amicicaphmtes mmde
filter I U4 Wil be explained in nore detail. Wiile only one exanple is
shown, bodibtal ensiglodithergpresing sondyctivetiaces 1 56 nd he dlsciicpl epunling of dfe vesaduct i ve

ds 108 whi.ch 8.,.Co i ds 108 | i call
Coup ed (oS A BTeEeRT nEPGMET Bode oot I HaGh e GER b el Syeflihi g
bands 1oqnﬂﬁéiarl@:7chﬁdiﬁgibdﬁm%liﬂﬂl@d@@%ﬂ&lﬂg\!QnﬁéfaiiQﬁ, fRefeesnpOfent eRddct | ve

10 pads 108 and the netalized plastic base 112. Surface nount conponents,
such as dlG(rseeivies electripal condnetons (ot shawr)tveithin opertusesel & adiieh angdberbet ween

i nsul at ed .bands, 106 107 that first differenti tive band 11 G
o 1 110t erclsgealy wosfif st Pl 24 (S el sriegitbr BhaBIRYE pad 108 and
second differengd éénmgiﬁﬂlbﬁtdfggrah@l%n{poﬂa&ﬂ%m 160 pFvid 3 @lectiiddd caumipt i on of

an opposite conductive pad | | nsul'ated outer casing 122 of 15 filter 104
slight |y bateetmegpshmitatrieshctndueton (reot shapyvhahisposebwithigh aperturgad 8rapd she zed

pl astic base 112.to0 intain electri.cal isol ati f fi4st,.and cond

i 11 er ent soresBeisineg frs and v A FEreal et R Gand e anacdy g iBfenbEiRe 1 10 of
connect or cdiAmbh Modediltda e Mébyf’fﬁbﬁhiné%upﬂi%ﬁéf the BRERicAlednHUOS T PRINBSH

i nsul ating bands 106 and 107, conmmon ground conductive bands 120 of filter
104 déne diffecaptinbend gdmumnon mederfiltalsi1Zeanpeciest inalydlek Theparaléel gelderentdd 20
earlier, eagh of the vanio conductiye,.bands,.of filte 04 are.conprised
o sol der SERHRED P TR FRRGh Totluek Bue HEe ek "L ghadpEiSefon -

net hods, @BMsitaFohIuBE Rk eFtheirGRkindl &M Rurk IR proRidad fdranSHidranes which

they conme in contact thereby permanently coupling the surface nount
conponent groupd everf in| the pbsgoee oftconduntive grannd surfpgoek0. | @ure the comnidneerprl/i ous

nbodi i | ] i ni fragi | f
mount conBiuRRE SaHE 20T eimiier dd R i b s @ o Bl Baopy ' 2
i ncr es edsiphies i16ahe fiheRNSevIME thatatierBALSES FiRTAQAndreast RELAMTIRINAIHe D the

| owering production yields and increasing overall production costs.
Met al i zedexaaded eonsustvelsupfaeg area prnproviashecleetrigel chanaaiguistisscofhotli Bersar ea

< poee. oy ; \ p e
chrera skt PHRERELRH Hab YRl SR ad bl prbel L b TRP L P L D e
vol t ages. also Be éolfiguted BP2dADIATdELESHpdIRAt BRA& 13 di¥cidied /i Bilgl AMhdrebyeach of

e
the differentjal and common node filter carrier enbodinments, the primary
advant agesllewiagtitie asdeittfowrdaiferpmal anditommosmoede filtees 12 &t epposed td @y twe ovi de

to t di fferent. gl. connon de filters,and . the increased.shigld S and
orourtd ef PLAEERIrdvRaliPof i &RF B yhde-SafuHRE Mol ettt prea t o
the diffeegidritab or furCRITErRMRIANRAE crinof hfodeHilees 1 2 IMAltipi @ filtErsSIPAWusS kel N
relief carrier 260 which provides these benefits to differential and common

nmode fi | t arrangsdoniejieesidepk prrallel compenest oggenbolbipp auangamertsimiar Lo gt
surface unt., embodi nments.. Sfrain reljef carrier 260 | anpr i sed of, a
conduct | vaSEpEs P BRSNS L BelnB b prySTabihes Fitab B ERERIL TSR o
frame 264heWiidbimtale?0sBpdenfidger 14b. B oI hsdhe L%&fe%l('ibc{j ®hi &fy sansi er 260

i ncludes a horizontal conponent |edge 274 extending inward from verti cal
wal | 307? whaiigtions ofrphatlel songoneswanir 6@ caredss ineludeiafched wntivie aloreacuoiptednmon
node filter 262. Extending fromthe upper end of vertical wall 272 is
menber 270 which extends outward to bend 276 with the remai nder 278 of
menber 270 then directed back toward filter 262. In the



15 preferred enbodi nent, disclosed in Fig. 21 D, strain relief carrier 2Q0
is formed of a single conductive material in which extended menbgr‘; ;07,2002
vertical walls 27? and conponent |edge 274 are forned t hrough prédeterm ned
bends al ong the dashed |ines. The overall netal carrier frame 264 provides
differential and common node filter 2C2 wth the additional physical
strength and support that prevents filter 2& from bei ng danaged in 20 use.
In addition, because strain relief carriet7260 is formed of a conductive
material it provides increased ground surface area to filter 262 when it
cones in comfirdagh Wat b @addelblei greugl Quifide 365MmaACe (@8R @fankehbRrshe®g in Fy guse
with electronic circuits strain relief carrier 260 may then be received by
socket 282 @pdpescsibed previonslye Spels amadangamans Ancluding ap imgs cenduciive eereoundi ng

the periphery of strain relief carrier 260 as shown in.Fig 25 21E . Another
enbodt ment  SlOR SyFEeRAl T ifies ERfno e GrflieCati phiee hy? cggrgdhe ™
ground strapjeeaidal fiicldiR@ anfRa{ccsvekdDpdridritiabice edfacirRUBSoBME ARG a1l 8hd 290 i

formed froma single piece of conductive nmaterial, such a netal, to forma
resistive ficommupopedeilters 62 ceupl¢ditoeparaiph conporent earrienl 6tind conmon node

filter 12 and a nook r.aount i rqund 30 str.ap carrjer 290 to el.ectri cal
mot or housi ng 30 ‘,'gsaéf'gﬁé\}w?ﬁaff @ﬂagr 335?"“’@ S’P}ﬁ%‘ilggpgd)_“h?)mf“wf“merﬁéf
carrier 29UhSpl@niRehticiWRich rd@hv DplaritPbf GORAMGLEI MR BRIR6N Rlodd Bltersi|p0
inverted anti opposing U-shapes. Differential and common node filter 12 is
recei ved andomusenn ednmectoupwhpiotdepe@gembliesh dtefpeingitmfig. 1pAoubecizipce 294
and outer prot uber?nce Z?fq Wn' ch prlovi de a t,irghz‘ I esi slti ve fitti n%_ for
filter 12. FREPPRRYTSETGETTY sipdynayhieh s Gopfgured Lrysy yflegtricalfogpecigfasiden
base 292 ands gREIRdINAEQSR D ASGR BHAAdus@ R Rerd o Plhe frdseBE indeni R, SRANEHiHN

Fig. 22B. Referring to Fig. 23, ground strap carrier 290 and differential
and common wroohpohért caried P7(Gisdbudoupdreidstloting swteriat 1 7ibt Mioshafubé sgla804rdayfnook

308. fool: 308 is conmprised of.vert.ical.nenber, , 1.0 0 verti cal
rember 302 SOMERN AR Hocom iR hiasaRHE BALHal Jo obnd 1By 1CabPir 290
is formed ofyiQ) 50 RFEEeBn B &nhnenV\@Aer 0] Shdvwe tHaPPiduRE 1dyar 84 Rleafiebiga!

not or, the conductive notor housing 304 provides an enhancéd shi el ding and
ground sur f adéhiaimesalafiog matdrfab i €handispaas theauamoty ofdbie arfenlof eompénenhiartier

enhances_it hi el di a electrical characteristic Referring .to Fig.
23 thelF r 70 touedlan 6 1 GRHETH orid SPEABUEO BT LB BOEE,
differenti a'anﬁag%;fﬁg@ﬁb IRRafidilveGhale? c8h1@ Hls86difthEdl wamﬁ&%tg?@uﬁoonagaf

not or through s etention conductors 306 forned 15 wthin the noto
and weaved di7dbedhgraniteddsbwipbineonpodalt.cafied 70 2B€panphd@ddesal cospoaent

al ternate enbodi t of ground strap carrier 290 in i ch base 292 is

ol ongareq <MD aip indh e EpnaiHIvERER 6 TiEh HE oML EOSRIET e upd
orientation. | AL, 1995 RBPoRQTERRiB 11 20 a1 &P YR LA
bands 2G of 1?ﬁ?§1g§ Tge %ér@%réé?@ggﬁ act wit Opr otubleer ances 294 and %6.
G ound 20r apoaneatédato azirapryoodivikss! 82 wikiahsxfeod tacaumdhicting 120s d 80 faoedromuhe

differential and common node filters within electric notors.despjte the
smal | size éH%a?er diomoﬂ%fi‘&?%‘el')fﬁ@uzﬁé%ge Y™ ¢t ﬂpé:,rtemaisa{§2érﬁc3\§) ommon node
filters. Fi %m@&h’éePja%ﬂg»ﬁhaiﬂenémﬁemm{mea@e@hcm%npe phdst %D (BpRsARtayeRYFANL | ON
as notor filter carrier 320. As I n previous enbodi nents, notor filter
carrier 320 whichantitr iseleetticatly aobzied tooperiphsuil adndugtivaswefacall 76.24 ] soadispisedn

in Fig. 24B), which can be med intQ any. 25 shape but_jn th referred
enbodi ment 18 CEPPERATAFarpigr bl ik aueroBiyel eiF i dkerrect 14 whish el deiTby
filter earri; ' [ i f the
top and“got t]g%agégﬁog{;@g%%ﬁ%@%ﬁrl1¥7§rb§]gg£ru?iﬁ§)rn3]§§u El gc(j:t(a fb:ﬁggﬁ{/%?gﬁgl i ng
the top and feed-tlooapanmesci?8vaze st had sscodd 8lactogreepdds 84 ahd d86.dbadh fist sur f ace

330 which surround the sjdes of notor filter carrier 320 to substantially
cover the OLPLI%Q“OSEPP‘Q&@'S pripgst ig2 HrFqutt%ﬁm‘E RN QN relHORLQ #CYTSBARAIRE | ve

d f 1 ; 02
ground sur gs%gon&lé&l%ﬁg ad %gglﬂ\%\‘;ﬁl{gﬁ\e%‘é%ﬁaugﬂ ofMtRhnd %éctoﬁﬂ elecro)Ye %@I&%@

2~ carrier I's aperture receives a rotor (not shown
el ectri c notand. 18Bunclodenalviad 83 pesitioned G2fbesveensul ati on 332 whi ch prevents

el ectrical connection between notor filler carrier 320 and the rator qQf the
ol ectri GOt or - N® SO e K peplutatey af SferanGnl andseolinippn et By 2 are
nounting apertures 344 which receive nounting hardware, such as 5 screws,
used to physically connect notor filter carrier 320 onto an electric notor.
Referring to Fig. 24A, notor filter carrier 320 includes three conductive
apertures 342 which receive corresponding pins 316 fromelectrical

connector 334. Attached and electrically coupled to each pad 342 is a
conductive track 340 which extends from pad 342 towards the center of notor
filter carrier 320. The three conductive tracks 34U are 10 arranged in

. Y - N LY O o I r " 1 o ”~ A



The two outer conductive cracks 340 have insulating material 326
surroundi ng the conductive track 340 in order to isolate the first and
second differential electrode bands 28 and 30 of filter 12A from g\/prqg'plzggg
except their associated conductive tracks 340. The center conductrve trac
340 is electrically coupled to conductive surface 328 of notor 15 filter
carrier 320 which, in turn, electrically couples commbn ground conductive
bands 26 of filter 12A to conductive d8rface 328 of notor filter carrier
320. Through this arrangenent surface nmount differential and common node
filter }aéitiofedbotficemttelirdPand ReoidelédifodePads 14 :ae 86fin a0&ipindisd ter carrier
320 with each of its bands electrically connected to each of the conductors
316 of erigatatipe auchcibankist diffeaguial Eﬂh@f@érhaéﬁ 2picomesiim coplast withdisttr i cal

Feedt or gieggife hFLPAEE A et SR ER e B bR TRRTE CORTUAN ST T dugn

a di r eCledondedsciiodd pid il 86l & id¥eNs2lard pawitidiedtbeb@wmirst aR@fsedondRectroddi 9. 24C,
the bottom surface of notor filter carrier 320 includes a simlar
ar r ahgepeds 1&F angb hifusa theecanduetios B4o 180 af ioh d8 eanpeinrugtacgwithghingtonr ecei ve

a 25 second surface unt . di £f.ergptial. . and conmmon filter, 12B.

01 1 er oRETS SndoEtynTBranaRer fEEHieRo AR <o d IBheet (21 T T ¥S nnect e
i n par alchgiudie daRisdfadath Yiltef 17 RGhlNcall PRRT dIetig&IF3Buple@ et Fig. 24B or
by connector pins directly. Each of "the ‘connector pins 316 of electrical
connect oesp8@iivearomddetivegsdd thvough soldegew eruther aysdrknomesngBd8. dndpesdtmnt ri cal |y
connected t.o,a conductive pa 42 on,both the top apd hottom surfaces of

2 aCT TS en) FArEE | DR 355 agreeeu@S i t® BPFIRGEHERL al | ovs
par b | elh@OipehinRg 198 nplté ﬁaﬁqnmumvnyiasfséaa@awm staMa8rd0¥UB BoftReR f i [ ters 12A
and 12B which allows both |ow and high frequency filters to be conbined in
par al | elassembtdicec The phiralty odipitistdre thearelastrenadly icogtledvot the pbwalpgy el fitsbambt or

filt i 20. The, bptt f f. motor filt ier 320. 5 sh
g, Shinddectiode 930y b eI EH ulBRsih G, In i habSiming 2 gea
por ti on fald-jrpe h';:)éﬁljr@Ql T4 plAbd 4R av&ahgﬁu%@ﬁ;tmdje@éckryca;@ %ﬁﬁ&&at@rﬂgof the

three electrical nmotor brushes 324 from conductive surface 328.

enbodi massocadted fisst pr gwond elentrede paoin! 84i and| I8Sesdcli thaFwhyen the Iasub @h@edter
confpgured fqr use wth a.three brush .electric notor ,w,th tor, filter

car E# er %Wﬁ%ﬁf%?c(i“\%sﬁ’ﬂ Wve‘?rgctan'hBB\;%‘id"i}fu %ﬂ?“gﬁeéc!%itﬁ&c ‘ﬂg'ts'g?l. co’l‘l’?gFt hr ee
10 br ushRsyetAihé PR anf 1O RIGEL VY dubfab&prB Gldb PR hibdek e § eREteI¥RE Qupfihgd.t er
carrier 320 when carrier 320 is coupled to an electrical notor (riot

shown) . As t Hégt ¢ seovwsushediesembedimenhef tho ptesansnvshtiomeonsistisgiof 8 nmotor to
receive e di.fferential and co. node filter..the bottomsurfage of notor
i ter - ciftfrebliots5g st e F BBk BREs ot Rl SRalPid Shg pBee

di f f er entdRki|& )RR LB e cdthmbilySowired, Aspflicd@dnseriaNfuibers D3/8%1 b4gishes 324

is 15 electrically coupled to conductive surface 328 by flexible wire braid
3562@ onM9A76G% aheé 8906309 bingerporatest hareie by referende.t Ae impayoys associ at ed

el ectrical, nptor, brush,324. .To,el.ectrically connect the repaining two

br ushes PpPBe D LG SireudLR GomiRlahebr AR et PPekEr Baladhos"ana su

of filtghsteddlR13hdligd1BdesHd piabulieP bf REE-ShrdApetdePLOSRHichireePRdHAL pUR tracks

extendi ng from conductive tracks 340 cone into physical convict with 20

t hei r r daplesiomng fitonu g hesnedfot . assembdy sudh asen Rlag s ¢amnedon Rgfemingdafiged with

oFectrs O ahbdonchsiabe et RO R ght SR ) B b B B
f roms couglsb8f the 18 slacc vARASorfibnd 6BCRAuMVeGIrAG!2 18 xBhdATY IRRARISH @I Sper si ng

el ectrical” noise throughout an electrical system The present invention
r epl acespredetemuned pattdimo Cogguativie shrfaeediiOrie dleptmicali ¢ apbediagietiphesal i nduct or s

and related circuits in, addition t hield or a.protective shel

ancl osi rgrERENrEtce o S 5Pnds, e ReirSidss 8 il Ao gl T, ant ageous
because digdthicAPédupledabhdudiveR{Fac J0BY € dhdRbARIsuFad 20000bVBisahd | C top
which allows electrical noise generated within the notor housing to escape
or be trmaonity oEdeara afithe hettoro serfacstodistrip filtoaarien260 festowi infFipt 128

el egt,rical 0 2002 2 ystens., \Wen tor filter carrier 32U, in
conPlnctiesh i oo Gtk DA PR HE W A SROBE e o o 12, is
connected to a conductive enclosure of an electric notor the conbination
prevents internally generated electrical noise fromescaping. The stray

el ectrical noise is then disposed of by shunting the noise to the
conductive notor housing 5 ground connection. The present invention

provi des a | ow cost, sinple assenbly which requires |ess volunme and

provi des for high tenperature EM perfornmance in one package. Figs. 25A -
25D show a further alternate enbodi nent of the present invention as notor

a N 7~ N —— N rer Y o " BT gy .



of notor filter carrier 350, shown in Fig. 25C, is essentially identical to
the top surface described with respect to Fig. 24A except that nosgt. of the
top surface is conprised of insulating material 32G The bottom s%?a@@ToZ[]ﬂZ
notor filter carrier 350, shown Il Fig. 25A, is also substantially simlar
to the bottom surface described with respect to Fib. 24C 15 except that

nost of the bottom surface is conprised of insulating nmaterial 32G There
are al so several other differences whichgvill now be described. Referring

to Fig. 25A, the bottom surface includes two conductive tracks 34U which

are electrical], oupled to conductors 31G of el ectrical nnect or 334.
El ectri cal ‘F’S}e'}fhébﬁp‘ﬁgapéﬁﬁw gravrards e ‘E"r“é‘iflé)?ﬁﬂﬂ’[t? ricpgler ggéé'b%i ve electric

not or brus i bl fe A : r ; heve the
i mpr oved sﬂ?g%éwﬁé&%%#g%gréﬁﬁﬁhgﬁﬂe?@%gﬁhggg%ﬂ&ﬁyﬁégﬁmgég¥%§yﬁgEg?ﬁncIudes
conduct i veshommepad#iensd apon tig tbjp surfade off carried @@ toodeniaaisaatefiisloaplinganb isirgy 350

whil e being enbedded within top and bottom |l ayers of insulating materi al
32G  Ref erfiltgigamer 208. Cogppongroyndcondystiye hand 2 18 ofdflterd? comes impseptagr es 344

i nclude co j : S I C i I I 1o .
conduc?%ve&gggéh§§&?y&&%ﬁgﬁﬂ?gﬁmp?+%ﬁ?ﬂ%§$§%@§hgg%f%%%ﬁﬁgggﬁﬁ@%ggnfé one
end of an BI(ECTHd fredBérdiinédpdsiSHAHEDS the titstiang secindrdifigentnl @leeRoGSshns t hi n
aperture 322, the electrical coupling of the conductive housing of the

el ectric nmdibandd22rofddied 362 align withdh@ncoredsperding cénduckve Eanksi2dp agbthe s

achi eved through the,use,of. conduci.i.ve. nount j,ng_ har.dwar e. such,as et al
oot enn Themanin tiRg SORA G BASHC i L LS SR SRR B T e ¢ or
| 0op bet wegRfacben IPtAY ddyeHBéd G the privicld eaibRuInRS tEAbndGstive Hands &< C T 20D2

30 conductive core 34G It can be seen fromFig. 25D that m ddl e conductive
pi n 318 of cledripabt epnnedad imihgireerrespeadinigtoendudiye dracky andeaondegtive surf@®e unt i |

it Coni 11 tact wil.l t .346 i di trical
coup! 1 ng. bOraees instbdiog pEERE b R iR e S B Rl e Bihas 26
of surf aceagupmpds 204 fateEi@FBundkd B dokdBTIPObATNES 19 WHitH, & tuke arSheWRIck fRichilg-

258, the remaining conductive pins 316 attached to electrical connector 334
ext end t hrisakgted: fram eonductiveisarfacecd06hytinsulatian kandg 212.i Af sigBen ind“igl B&h.mi cal |y

le fi d di.f f tial.el. de, band 30 hei
ohect i veS RGOl ksb Bl A R Sl B £ By sifabetel Bag,
Al though t fdrdlub@d dusfabey 203 B QdhdRiive d@88ce N0, Uhich!if $@ntiH & etisitalnf coapraaend

surface nount differential and common node filter 10 connected to the
bot t om of ewnwenigrdundrconduativerbagé ] 8 sligripditenPOr hlis arrangsoetintprevides for

contenpl atgd .by appli.cant. Fpr the .reasons, appl.i al.so_cont enpl at es
motor 11t OF ne PR shigBilng prmnrd¥ed GELH RREAS A0 Ao AEP A C g
di fferenti glodaseipdRER02 Pedgodsly d@kribed iireltioh teilRMRe embodinEaRofale t he
notor filter carriers of the present invention is 15 disclosed in Figs. 26A

- 26h as nptesentfinvengon.carri er 370. This enbodi ment provi des the added

benefit.of havi f djff tial and de fil 12
enboddl vi t hi nREESRTITE000 Baptd v 350reRrs® BT g Aerhgrs Eponent
for use i npRiAuy dr REledbihd BioeBhévh) @R aGRRREYormRsEnEly] Fedd-teu anshuaisooad

shi el di ng Fo electric notors. As in previous enbodi nents, notor filter
carrier 37ncludelameduciivesutfoce ploting sothakeschcoadurtize treduplels clestricably t op

surface of notor f.jlter cartier 370.w.th op_surface covered by

conduct i vec‘%‘ﬂ’ﬁ‘f‘g@étsﬁg‘a’sw&g IR %tfveclﬁipfj}zgg‘ gylgeratﬁgo&gﬁ ﬁgll%ﬁﬂg%ora" plurality

of mounti ngoRRRL{ANSSIP4 fit,206h ARRY FiK (Rt 3RwH) BRASAZalPcoMabd faior fil ter

carrier 370. Aperture 322 is electrically isolated from conductive surface

328 by23 nsobdm¢spondis@ first B ecdontl tdofierential ateetrode handad20fand 282 of differentiaBmsl  as

shown in Fig. 26CW§{S alﬁ? Cﬂ%ﬁred by conductive surface 2~ 328 which is
Fopbitedesye Blie

electrical F ctive surface 328 on the top of notor filter
carrier 370 by pgid PRELahCCRBULE furiher AlbhAE BmB3@nRMl sOMBPidientihensibaes of
notor filter carrier 370. As in the previous enbodi nents, electric notor
brushes 32Figsoh®Aiand ¢ 3R éssloseidi ficrentinl bod commwametsstap filer earrigri230dnvindr ri er
370 and are elegctrically coupled to surface nt .differential and conmon
mode 111 tefmopbbye iaican el pitase Sred Conipsediduuiina ey B f ofgas]

di ffer 9@‘39sﬁ\%ll%’&ﬁk%?é&@hcﬁ@ﬁﬂfd&@‘io bfrduiing Gk B8iePBdR of Bb@tR&loplaaMer 360
to which surface nount differential and common node filTter 12 is physically
coupled. Internal layer 360 is conprised of insulating material 32G and
includes a plurality of conductive tracks deposited on the surface of
internal |ayer 3Q0 used to electrically couple the various 5 bands of
differential and common node filter 12 to electric nmotor brushes 324.
Referred to Fig. 26E, internal layer 3Q& includes first conductive track
372, second conductive track 374 and ground conductive track 376. Each
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10 predeterm ned position such that conductive track 372 is electrically
coupl ed to second differential electrode band 30 and conductive t {agijG1742002
is electrically connected to first differential electrode band 28.
Conductive track 37G cones in contact with and is electrically coupled to
common ground conductive bands 2G of filter 12. Each of the conductive
tracks, 372, 374 and 37G cone in contact wth and surround one or nore 15
feed-thru apertures 338 which provide &lectrical coupling to the plurality
of brushes 324. Each of the feed-thru apertures 338 are covered with a
conduct i oteul §iateceso strifeRitdrl carridr 280.bCandluicti48 sodaveed ) alsb sushes!s 3dsities

filter 12 when soldered within fee -thré aferturgf 338. Al t hough not shown,
the preseMStanBlar sarrer 2P slectucyicaunlesia the capdyshys susiase At BInmg ¢ er

carrier e j i i nat i d nelwidig i ,surface
mount 20 0 L EERs @R AR bifori AR, RANGHOG HE 124, PRARALF 00T
and bot h supfacaptio hlsbtinctudesrgoati@s viier ehyndinmard tovgirdihe remer « thetgpat i ity

and filtering capability Figs. 27A and 27F3 show the carrier electrical
circuPt cOWAre phstringilies samist y3 e MeAetarmised, pattsans Adhoughdiot Siythsttiton of

‘h . I - e . . :
common mone T2 C RO R R Ao bt A ST G 2008
filter 1Zhosnpghdigdi2awon conductive ground surface 402 maki ng physi cal

contact between conductive ground surface 402 and common ground,conductive
el ectrode band9nedifferenestinghip Blrssatica 289 dogheqraponspiiauiy 0@ apdiselosab and

28 are pl.aced n iysu I on ‘WM LW f i.al. signal conductors
404" and 408 i dpse i it BhcfCuBERT s £ b ey BhERhA Bl AR 8 2002
32 difiof er®re dral eledtgieiifyoetuphaiud ca3sdutide burfises 91 6. hatiieniunalongitgnsiieconigt or
404 are then further cou&ged physically and electrically to each other

t hrough afiligscarmieria9, ardithsoygh widee233r (Croundlayer 23 igalso glegtrically seunled ton)

second diff At i : : ] i iali: si

conduct or IRERL Mt A1 RG AR 73 aRtte SRR b HEE Bl BeiatiBns. g
conmon  gr efkdidbctdnélitfict €0 6h a@ttbgd@fmraﬁﬂsuﬂﬁﬁmeaﬁw R3 (B dA @iy ssugg iltyr and
electrically to ground area 402. The internal construction of differential

and conmmosfrierdsS OF includes feeddhracapertergs POA having e eandyictivesefaes plating yhigh

conduct or ;404 finst di.ff t r : fn G

ai 11 aent fan e per Bt esleb B S U E 0 GRS Bfp (EEEAER R 0 g

30. The icrdubi@de bARBINYGhithabaion befate foff efrpriilialcaire 230 vinle pild@of i | ter 12

creates a capacitive elenment 10 coupl ed between the first and second

di f f er ent shewnifipma e copneptitassasnbiparegaerivesowihia feedsthrwapertisess 28p allpwinge

el enent s, oupl t [ | ffer ] I duct or 404
for Qﬁ:cﬁ'hcég 85@@1?@ etwgl?er\/z&g)%s m# Ahd 9:%{;853 gﬁﬁ}r%rﬁigl %%xﬁl%%% b PALSHC

and t he comion round surface er coupl ed bet ween
t he ot herdisResmidl ghd E@haodhingddestgnAlter@MqHet showhd6A8 Bishvinia Ri@ s each
conductive ground surface 402. Wile this arrangenent of line-to-line and
| i ne20o- glestmbrufapertarg 20 is sumeunded by dnsufpsion;224 elegtiiralle isglating Sregnple dinnt i al

signal co t 4 Q6,4 & i ' L $0l at ),

not ner - Peischouta®hfiect 30s KRAELE IERE] LiohRLdel SUE SR AATENE
el ect r ode23mnpigs 2Bl andl dedomt@tgtheneniriety bf @mpmrhi@rriddconfiiuiaiinsphysi cal
contact with conductive ground surface 402 due to insul ating pads 408

i nt er posetPemplasd by apRlicamtwhirh gichuls emhed ingits fos ressivingdiffasal eqmapansat
conductiv ' i.on. ' r i al ~and
comon. oty S5 A corpthol AR IR BBl tebBubon gk o
bet wexsn ditefcon@ndtival susfagdad gro aidllagéire edddioasdiviiRE padddd fonsddigeripund
between the differential signal conductors 404 and 406 and conductive
ground su¢leeteisaligeldingand sybsiypinlly imprave dhe dpctacalsharagiaristics eed i ng of
differentjal an Ny .8l egtr | i i.ne the

corbi nat i Ba o eR R 8T PR TR 81 -PE Kbl RS fuesPhudehfy RIFEEMER o7 ng.
Anot her benefi Figy. auiadediDofllubtigic @admiliitadhiponeitifferdMialuhdi@maanaglde dilieen of
magnetic fields generated between differentj al sjgnaL conductors 4U4 and
406. 13y PwWteizpe Fagier B40 vhishologsasn af & plwsality of differentinkand copamaismpde t 0 a

| i d surface 402, i d, shiel ding of th d
ot anc' s G oan S o Rkt ot BERABR e oFbordh AafbSelr 2002 3

12 which further enhances the desired functional characteristics of
differential and common node lifter 12. The conbination of the differenti al
and common node filter 12 wth the internal partial Faraday-I|ike shields
electrically connected to conductive ground surface 402 cause 5 noi se and
coupling currents Fromdifferent elenents of carrier electrical circuit
conditioning assenbly 400 to be contained at their source or to conductive
ground surface 402 without affecting differential signal conductors 404 and
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capaci tance between differential signal conductors 404 and 406 .
Differential and comon node filter 12 provides these benefits due to its
internal, partial Faraday-like shields that al nost envel ope the inuﬁantT 2002
differential electrodes of differential and conmon node filter 17? i

connect to ground conductive el ectrode bands 26. These benefits are
significantly 15 increased when the partial Faraday-like shields are
el ectrically connected by ground conductiye el ectrode bands 26 to
conductive ground surface 402. Figs. 28A ™~ 28D show one application of

carrier electri. circujt condltlonln assenb 0 used junction
with a cryst@rt g‘?ﬁL‘F%F'I“r n‘g’ posamigiime gpot ﬁPFF@T’éh#Oaﬁ’Oa‘ﬁJO'CM‘&H ﬁﬁ‘d‘"e‘“w 12 er
12 is physi z;@&dlgﬂm GhG&1b GAd I lfYten%quﬁh h%.ﬁ\ﬁ@ﬂné ﬂéx% 3@&1%19'1 ng0
differenti al nal conductors 406 and to groun conductive-surface
402. | n thiengiaets owaaily agptpocad llmne@nolugd desnibed trity e vastntrag ef 4@2iromic

conpri sed of the ngtal base Of2&£e crystal,, whi CF inturn js connected to a

metal cover PRFECIE L BIIOtYRE eRIgiET '@IC%%“@@@ In ;s ar&?ﬂ!‘“%’e‘@dh’ﬂ ofithe WaBNt i al
nal &on r I
s Sonl ook cuftisly e ditbaRhafie’ Piofy 8 Gl 28 8kofiGE 4 pRREHihuBINS,

by 25 i nsul mhiepial Whaﬂﬁ@prcﬁamne@cmﬁgﬂxramduﬁéomiectale@utthwmbaadgnaﬁaparc
electrically connected to ground conductive surface 402 usjng sol der 410 or

ot her si ni | 2d battons surfaces auheleetppal lcinkrcqsngetad by periphiesd C@nct%h@wr&w&ﬂﬁded

nmonol i thic [ 8,440 I or
Casting,  Gr By AreaRA L e, Of MR arAER0) FolorRRH8h ,0f uRTyEHG,
connect i on béttamn yutfades of prooaepd carial 2140adre apluthlitiof Smalles ohdurtige surfstet 060
shown). The internal construction of the differential and common node

filter 102 cwhishds tymage serqunded by insulating matariad 24l opteenl byreolpting gongdurigve
second diff and 406 and creates two
capacitive ergﬁé%?&?ﬁ%ﬁg&%g@%ﬁ@ﬁﬁﬂ&{aggﬁuthe first differential signa
conductor 5 404 ardhgwaundlic ondpdifferepiialardedmmdidnadulfihdre 2dspesitienedpl ed

bet ween the other second differential signal conductor 40G and ground
conduct i ve lsnethavise beypeeniwg eorrespanding plibYeLSuEfces 2a@ sueh tlbah@rShnkﬁferemlal

i ne-to-gro l,ter f iS5 tial

si gnal cond%}g (r)(;d} %ﬂ d’"%ﬁ%ﬁgéngll%qe%ﬁ% tr\b'élg rreac%ﬂ qé’?’gg f?reonst%)r g‘l'r%:é)hé1

anot heris Fr giffedr@ial 2@Birbde Soad 30RBmMSS i contat “mhra%tec@ﬂdnaeaﬁagbodui‘nfger enti al

el ectrode bands 28 and 3U arc prevented front 10 com Gg into direct

physi cal cofRntictivg suifage 3P and ermamen igraung nondiceiva bandgeé comneiinphysiealng pads
408 i nt er pog FelBANS t he
ground cond &ﬁlé\igjs'\gﬁr acellv ng?ﬂg %4 \%Egg% ag&\gg%‘é %\?vmt%%é ?ﬂﬂéégﬁd ?%atl on
of crystal safgeenzi. As?.nephlvy)uéﬂ:m&)dmd:ntst ghenmtiahs lkmdsoﬁ@ltélr]la asbclebtrignloyi des

an additi onal qround shield for the conhi nation. The c&rrier el ectri cal
circuit conePunleshiodgeissepasiivg cOndHCliNG RkF @q@s@rrwhaﬁo derinp and AthencBmsNy 41 6
simult ou f | node

o oot 1 e P Rlelad |1 BEANR SLAAINE reR el IR ERAG RSl Aol B0
bet ween di f teporiendd togiretypecatrier Qm@ambddfwémmlsandldénmm #08e filferykx, al

conponent assenbl 41 G cart also substantially.reduce arld in, sone cases
elimnate oP %@léveﬁ@paWF%2‘kﬂrﬂrpélspesffirvyﬂhmﬁp twﬁJﬁ gcesd>e aed insplpling
coupling su S nti al
ol eotrical - dRL RS To 1B lrofin RS ARRGE, SR R il

condi ti oni ngvirks arydibyoseivithiisapestiuras|24ad nad tsdnypepnaende somndtigdithoagicel | ati on
of opposing nagnetic fields attributed to arid existing between .

di f f er eht i aPoldfrdrg o5 @tar-r MEHE. Covtanee srien a0 ieescnodn » iers boash Whishr i er

el ectrical i i rent,
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i nternal groun UFe’ ah erna ructures near

envel ope or uﬁﬂ'ér&t@bl«ﬂldn@@ﬁ;ﬂn&ﬁ%’ﬁtdﬁﬂ)l@tb?ﬁﬁ[ ooy pé Bareleil 140 dindlbgd 1ﬂfF¢1gsCOFTTTDn
mode filter 12 to substantially inprove overall noise attenuation on

di fferenti all44i-gi#d} C@dd@@@@'ﬁﬂ&“ﬁbﬂ“bﬁdlmgmal graund/\l@mrcclmm@ﬂlwcgemadﬂ@ct and

degrade the desi ed per C f crys C onen tion,4 The
essential 8" °'§‘f&’$’ gﬁ‘g}g Wr'r%%%/ é’%‘fmseg cvéousé/llbct g?a"@l]%ci?

condi ti i n@nﬁﬁ%@féﬁt )(vo‘h@d) ORI 61 gredtclé fidctive Birfak a&ﬂdv:ﬂﬂﬁﬁiéﬂsd@lm}iﬁ:kﬂlhht er
and decoupl er as deflned herein with a capacitive el ement coupl ed

between the first and second differential signal conductors 404 and 406 and
two capacitive elenments, one coupled between the first differential signal
conductor 404 and ground 5 conductive surface 402 and the ot her coupled

bet ween the other second differential signal conductor 406 and ground
conductive surface 402 while maintaining electrical isolation between the
flrst and second d|fferent|al signal conductors 404 and 406 at Ieast t wo
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in the art that various nodifications of the preferred enbodi nents herein
can be nmade wi thout departing fromthe spirit or scope of the |nvent|on ai
defined by the appended cl ai ns. 0 7 ocr 2002 36 CLAIMS: 1. A cir@uf 0CT 002
condi tioning assenbly conprising: at |east one integral differentlal node
and common node filter having; at least a first and a second coupling

el ectrode; at |east one shield coupling electrode; at least a first and a
second energy conductor; a third energy2pathway; wherein said third energy
pathway is at |east coupled to said shield coupling el ectrode, and wherein
said firsgffenpergy conductor is at |east coupled to said first coupling

el ectrode, and wherein said second energy conductor is at |east coupled to
sai d second colliysiragd én Eigsy bddroughd 8 \A/ﬁé&1 wiher aliermate ginhgdimentiofther at | east
mai ntai ns_el ectri cal. con uctorgfald second

ener oy cosrauerep Sireers 3 HPaCionERish dsed RasSers S GREASH

circuit copbtbPMrmBoRSHIRFHNiNIRE nfud§cbidhctdt déhﬁéc'fﬂr%llel‘I‘hQBﬁilé?:to?%hFhe'r r’megr al
filter is practicable for at |east three capacitive el ements. 3. Acircuit

condi i onshogrnaia $égdll§ and 16 s comgrisad oflvedlh78l formiee iretha sbwedoftdmmilednmmgy
athway in co L on aid integral .filt | ncreases the attenuation

gnd f||>/t e?5 IAgh iﬂetr}?ﬂ '27 “?‘m'}gg‘P F‘“{‘ frP‘E‘e‘P’iﬁrhémﬁ“%al reckptony ol ‘t%ubnl ng

assenbl y _ Qdes” %%ltlsaluyucﬁgs dmlr%.h%y"qw zﬂdﬁ'aé)&le d”Acg a]%f)ﬁl@@{a%&soﬁ HURY akias

conbi nation Wit Inte I's practi e as an energy

decoupl erspring ofrésistivadifit cemadstfmcnmﬁnj 703 evitllbe fashdrdesdrivddi Fig 1 dishods a
wherein said third energy pathway conbination with said integral filter
i ncreasesStM@ferrwlcoéa%@l shgH! |76|’f"’ltb‘fh inalydes putwardly eptendine fepnbwall88ween at

| eas tl 0@ ps%apec? B for%l gf a]; f)a{rgltlelggrgmsoqllfi-sﬁ:ﬁn%p rﬁleﬁ M8 a gl?quhlg E‘Qt 1§dmg
inwardly from the bottom of wall 88 which acts as a stop and a mounting shelf for carrier
70.
Fig. 18 shows an exploded prospective view of D-sub connector shell 74,
connecter carrier 70 and multi-conductor differential and common mode filter 80. While

15  carrier 70 can be used with a variety of filters, Applicant contemplates multi-conductor
filter 80 being a differential and common mode multi- conductor filter as disclosed in
application Serial Nos. 08/841,940; 09/008,769; and 09/056,379, previously incorporated
herein by reference. Filter 80 includes a plurality of apertures 84 which receive contact
pins (not shown) associated with male D-sub connectors commonly known in the art.

20  One example of such a connector is a male D-sub RS-232 communications connector
found in personal computers for coupling external devices such as modems to the
computers. To be used in this embodiment of carrier 70, filter 80 must also be formed in
the shape of a parallelogram or D-shape and have dimensions similar to those of carrier
70. Filter 80 includes plated surface 82 along its periphery which is electrically

25  connected to the common ground conductive plates of filter 80. In use. conductor carrier
70 receives multi-conductor filter 80 which abuts against inner shelf 76. Shelf 76 is
coated with a solder reflow or an equivalent conductive surface so that oncc filter 80 is
inserted into carrier 70 and resting upon shelf 76, standard reflow methods can be used to

solder filter 80 within carrier 70. Such standard reflow methods include the use of



0 ~ oc~ ~o~t 37 6. Acircuit conditioning assenbly as recited in claim1,
wherein said third energy pathway in conbination with said integrd} @ (fiegliz
decreases the | evel of nutual inductive coupling between at |east a portion
of said first and said second energy conductors. 7. A circuit conditioning
assenbly as recited in claim11, wherein said third energy pathway in
conbination with said integral filter mnimzes the effects of cross talk
between at | east a portion of said first2and said second energy conductors.
8. Acircuit conditioning assenbly as recited in claim1l, wherein said
third ener gyfrivad nathytion(IR) whpargihiagsnandi Hol ais aivend. MTiegsubhssEmblyesf fitteni80iaa®s t he
ef fects of ener%}g,l oops found between said first _and said second energy
conduct or s .cagier ADdnthen dpsertedwithinsPreyb cennegtos ghelf 74 isp thersubagsemblydé ei n sai d
integral filter includes | gast a first a econd term natian el ectrodes
and ot 1 eacPrBise SR FE ani b Radl et TEB CRERD LB S SR Wy

| east two aperddmmesotisRASRA: s (ki lcRied from Ethi@l@%{zﬂéfia@%éﬂ%én&ﬂfzﬁuh?tlol y

spanning the area of said planar substrate; at |east two conductive pads
formed bn abtdin e foll denefits efihe potsamanveioas Patub;conhent@ishelh 74 véH atsodach

aperture of. said ¢t apertures is surrounded by one cgonductive pad of said
t wo conductf?hfécatféﬁ-?ma&anéﬁcu|vgggﬂtmlﬁwa}qﬁ@ﬂ|ﬂbq H'glrfﬂama PRSEAGES Dhoxid

pl anar subst ; ' J o6 ' ) i .
Conduct ; ve 1edey P SrtleCRFRLAARE N sS 60 At CnrkBlol ol 10BN ains o, 1y

at | east Oltﬁrridﬂ570|vﬁtliirﬂglemahﬁarﬂlfdpr5ﬁﬂés fak eleesRhl EoMdutchiGibaiveditplagadafacagr ei n
said integral filter is coupled to said carrier in a manner If)lavi ng said

first and $4ifidtes8¢ ardishell i g inamedpuscambndirmenisreledtticallyl opupbingthegreundat
| cast 9pe CONMEEh 15 RA o dpB 0B R Y0 SRS KA shen 74
increases the surface area provided for absorbing and dissipating electromagnetic
interference and over voltages.
An additional embodiment of the present invention, connector carrier 100, is
illustrated in Fig. 19. In this embodiment the surface mount component carrier is directly
15 incorporated within an electronic connector. Connector carrier 100 is comprised of a
metalized plastic base 112 having a plurality of apertures 98 disposed through base 112,
each of which receives a connector pin 102. Although not shown, portions of each
connector pin 102 extends through base 112 and out of the front 110 of connector carrier
100. The portions of pins 102 extending from the front 110 of carrier 100 form a male
20  connector which is then, in turn, received by a female connector as is known in the art.
The same configuration could be implemented on a female connector which then receives
male pins. Coupled to both edges of connector carrier 100, although only one edge is

shown, is mounting base 114 which elevates base 112 from a surface such as a printed

circuit board. The particular embodiment of connector 100 shown in Fig. 19 is of a right

2
wn

angle connector in which the tips of pins 102 would be inserted within apertures in a
printed circuit board. Pins 102 would then be soldered to the individual apertures or pads
in the printed circuit board to provide electrical connection between pins 102 and any
circuitry on the printed circuit board. To provide for the coupling of a plurality of

differential and common mode filters 104 between the various connector pins 102, two



38 wherein said shield coupling el ectrode is conductively coupled to said
common energy pathway. 10. A carrier as recited in claim9, wherein the
inner walls of each of said at | east two apertures includes congﬁphbﬁe

mat erial which is conductively coupled to a correspondi ng condugtfi pggugf
said at |east two conductive pads. 11. A carrier as recited in claimp9,
wherein said at |least two apertures are adapted to receive at |east one

el ectrical conductor disposed therethragygh, respectively; and wherein each
correspondi ng said conductive material within each of said at |east two

aper t ur e, GARMHIEAUE 16 GRY RO Ere§RENIAT 103 iyl iSASE e%%fﬁ‘im@%%ﬁ&ﬁtg#

conductor to at” |l east one of said at |east two conductive pads. )

carrier gdny B fred the neldized plastid basei 12 sdiich coersmabamaially afatf hivegurfaae tial |y
covers a first side of said planar substrate. 13. A carrier as recited in
cl ai m 12 3rGhrCOnAC el CRrE e energy pathway extends fromsaid first side

f id pl t : - '
cubstrato. 14 " aeRae Biefeh telaGRHp BBl G ERArLAs I METED oner gy

pat hway pagthiizd plastiewass 1 2 and diffetontiakbandeoaimtorsindde fiftersiiddvifllbrreaplained
substrate. 15. A carrier as recited in claim14, wherein said conmmon energy
pat hway drmearedetailoWhide anlyionsexample inshevaabathdasatingdtagds HI6 andi 197pl anar
substrate _gnto at |east. an,outer ed f. said pl.anar supstrate. . o ~ o0 cT
o0z 30 1ac10En Ry o8Pl Ead AR inf SutouPBRfnEL DR Cliiive Rugy
pathway i19gaire LigaFlcalftbiied ¥ RMREAGESHNM 0diBpcsRd thrBb @ enardbokr ate. 17. A
carrier as recited in claim12, further conprising sald common energy

pat hway dxswmitigigpnds 106 and 102 asiviqras horatdnduetnedshaiget betwiennhsaindugtivanar

e o el B S LT P, Myl A ARSLa SO 2170, 521 o
(Szglngr PL?%ffg?Hf?@;@?tcﬁm ﬂ@rde ??)tﬁg 5(2:4'[, ?%eﬂoﬁﬁiohedjbétule% fHstald thidd R and
107 so that first differential conductive band 116 of filter 104 comes in contact with a
portion of a conductive pad 108 and second differential conductive band 118 comes in
contact with a portion of an opposite conductive pad 108. Insulated outer casing 122 of
15  filter 104 slightly overlaps onto each insulating band 106 and 107 and metalized plastic
base 112 to maintain electrical isolation of first and second differential conductive bands
116 and 118 and metalized plastic base 112 of connector carrier 100. Becausc metalized
plastic base 112 runs between insulating bands 106 and 107, common ground conductive
bands 120 of filter 104 come in contact with the metalized plastic base 112. As described
20  earlier, each of the various conductive bands of filter 104 are comprised of solder
terminations which, when subjected to known solder reflow methods, physically and
electrically couple to any metallic surfaces which they come in contact thereby
permanently coupling the surface mount components, i.e. filter 104, to connector carrier
100. As in the previous embodiments, connector carrier 100 allows miniature, fragile
25  surface mount components to be used without subjecting those components to increased
physical stress which can cause damage to the components, lowering production yields
and increasing overall production costs. Mectalized plastic base 112 also provides a large

conductive surface area connected to the ground terminations of filter 104 improving the

ground shield used to absorb and dissipate electromagnetic interference and over voltages.



pads fornmed on a second side of said planar substrate to receive a second
integral filter. 20. A carrier as recited in claim19, wherein said ? T 2002
| east two ot her conductive pads are conductively coupled to said coq gﬁ g
material of said at |east two apertures, thereby electrically connecting
correspondi ng conductive pads on said first and second sides of said planar
substrate. 21. A carrier as recited in claim9, wherein said integra

filter is configured with nultiple first2and second termnation el ectrodes.

22. A carrier as recited in claim?21l, wherein said carrier includes at

| east two conductive pat hways disposed on at least said first side of said

pl anar substrate; and rei,n a east one conductive, pat hway of said at
| east two conduétsld%c’t?\ggﬁ\ﬁk?ﬂwi‘é relation, i sagh p{the giffgrential andgommar masise

conducti ve 23 A
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of conductive traces di sposed on said first side of said planar substrate

and ext5enonndg;rpuwgmtapmmddwb@erﬁawd|Cﬁn@cpmawfaé¢ miepehuplediteth  and

wherein s at fofo)Y} sai I rst
aﬂllgf %mpﬁme&ﬁﬁrg dg\f‘ﬁ%r Flé? 334 % hgw sprain e (ﬁ)ficlglgbqr géb

si de of sal T anar a predeterm hed pat

conduct i VeWMlcﬁQ#@hﬁeé meﬁibdneﬂ&tto difeereftict bld 6shibh Rbde igefsicodRg@td afith one of
said at |east one other integral filter. 24. A carrier as recited in claim
23, wher ei Wirg d¢ads 246 aF epposed fathe yarious suface moyntrmbagiments.i $tyaxofreltec§ camist i ve
traces disj on sakd.second.side aof, sa

predet ermin P@(Sjlsﬁgmpé\sﬁ obg condugtiys matsial %%SbPi"g“r‘g‘f‘g‘?‘c‘hlsﬁi‘:&feﬁtw CEFP‘%‘ nt egr al

filtens, VWagF&l fafaebd Of\Vlﬁﬁl‘e@JerE}lc@rt@'F'i tsyznﬁ ahd'® RO thinf telid Rafier QGb telgSdesi 1 St

and second term nation el ectrodes ana" at | east one shield coupling

el ect r ode, a bomgymitaicogiponent ledge 274 extending inward from vertical wall 272 which

completely surrounds and receives differential and common mode filter 262. Extending
from the upper end of vertical wall 272 is member 270 which extends outward to bend
276 with the remainder 278 of member 270 then directed back toward filter 262. In the
15  preferred embodiment, disclosed in Fig. 21D, strain relief carrier 260 is formed of a single
conductive material in which extended members 270, vertical walls 272 and component
ledge 274 are formed through predetermined bends along the dashed lines. The overall
metal carrier frame 264 provides differential and common mode filter 262 with the
additional physical strength and support that prevents filter 262 from being damaged in
20  use. In addition, because strain relief carrier 260 is formed of a conductive material it
provides increased ground surface area to filter 262 when it comes in contact with
conductive ground surface 288 of filter 262. For use with electronic circuits strain relief
carrier 260 may then be received by socket 282 comprised of ledge 286 and vertical
member 284 fully surrounding the periphery of strain relief carrier 260 as shown in Fig.
25 21E.
Another embodiment of the present invention is disclosed in Figs. 22A - 22D as
ground strap carrier 290, Referring to Fig. 22A ground strap carrier 290 is formed from a
single piece of conductive material, such a metal, to form a resistive fit receptacle for
surface mount differential and common mode filter 12 and a hook for mounting ground

30  strap carrier 290 to electrical motor housing 304, as shown in Fig. 23. Ground strap



a planar substrate having a plurality of apertures disposed therein; a

common energy pathway partially spanning the area of said planar s t
a plurality of conductive pads forned on a first side of said pl anﬁﬁsbrﬁ 20z

substrate, wherein each of said plurality of apertures is surrounded by at

| east one of said plurality of conductive pads; a plurality of insulating
bands di sposed on said planar substrate, wherein each of said plurality of
conductive pads is conductively isolatgd fromsaid common energy pathway by
one of said plurality of insulating bands; and a plurality of conductive
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26. A thru-hole carrier for a.flura ity of integral filters as recited in

cl ai m 25in Kige 288 n Refardng tridiac 3, eeound stiap sarsiph2Yband diffeteintiakanidcopimenmr
substrate. 27. A thru-hole carrier for a plurghity of tntegral filters as
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conductive area is conductively coupled to said enbedded conductive area.

28. A t h22Arapd @2 | Bgcavssrimowndoytrap gamiee?29G isrioumey] offaganductive magrisbmiven node

strip, filt.er ein,sai.d.di fferential ..an 0 n. stri,p filter
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parti al | yhighaenhanegstitsshigiding arid elaétrical charagtenisiing) RebarringtpFigr 384 the figt
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12
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conduct | \ﬁ?otg{)grla{rrl]c%s 544 fa%: Eéé.aagound strap carrier 290 provides a means for coupling

20  surface mount differential and common mode filters within electric motors despite the

small size and fragile nature of surface mount differential and common mode filteis.
Figs. 24A - 24C show a further embodiment of the present invention as motor

filter carrier 320. As in previous embodiments, motor filter carrier 320 is constructed on
a base of insulating material 326, as shown in Fig. 24B, which can be formed into any

25  shape but in the preferred embodiment is circular to match the shape of most electric
motors. Motor filter carrier 320 includes conductive surface 328 which covers most of
the top and bottom surfaces of motor filter carrier 320. Electrically coupling the top and
bottom conductive surfaces 328 is peripheral conductive surface 330 which surrounds the
sides of motor filter carrier 320 to substantially cover the outer surfaces of motor filter

30  carrier 320 with a conductive ground surface. Disposed through the center of motor filter



07 OCT 2~2 42 wherein said differential and common node strip filter is

pl aced upon said thru-hole multi-conductor carrier so that each of fafddCT 2002
first and second el ectrode bands are electrically connected between at

| east two of said plurality of said feed-thru apertures through said

associ ated conductive track and said comon ground conductive bands are
electrically connected to said extended nenbers of said predeterm ned
conductive track pattern. 29. A thru-hobg nufti-conductor carrier for a
differential and comon node strip filter as recited in claim28, wherein
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conductive track 340 in order to isolate the first and second differential electrode bands 28
and 30 of filter 12A from everything except their associated conductive tracks 340. The
center conductive track 340 is electrically coupled to conductive surface 328 of motor
15 filter carrier 320 which, in turn, electrically couples common ground conductive bands 26
of filter 12A to conductive surface 328 of motor filter carrier 320. Through this
arrangement surface mount differential and common mode filter 12A is physically
mounted to the top surface of motor filter carrier 320 with each of its bands electrically
connected to each of the conductors 316 of electrical connector 334. The center pin 316
! 20  of electrical connector 334 is electrically coupled to the top and bottom surfaces by feed-
thru aperture 338 which is plated with a conductive surface or through a direct connection
using a metal lead (not shown).
Referring to Fig. 24C, the bottom surface of motor filter carrier 320 includes a
similar arrangement of conductive tracks 340 and conductive pads 342 which receive a
25  second surface mount differential and common mode filter 12B. Differential and
common mode filters 12A and 12B are electrically connected in parallel by a plurality of
feed-thru apertures 338 shown in Fig. 24B or by connector pins directly. Each of the

connector pins 316 of electrical connector 334 are disposed within feed-thru apertures 338

and electrically connected to a conductive pad 342 on both the top and bottom surfaces of



wherein each integral filter is placed upon said pair of said conductive
areas so that said first termnation electrode is conductively cogp‘] eﬁCT “2
one of said pair of conductive areas, said second termnation electrode is
conductively coupled to the other of said pair of conductive areas and said
shield coupling electrode is conductively coupled to said conmon energy

pat hway; and wherein said external circuitry is conductively coupled to
said plurality of integral filters threggh said apertures disposed wthin
each of said plurality of conductive areas. 32. A carrier, as recited in

claim 31 ur rm% | | nni ng
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pl anar syfsht a?ﬁrerﬁlaphuf@dmwnqﬁod@qmwtzﬁsn@tmsvhwhsgm%mo&am second
side of said planar substrate having a plurality of apertures di sposed
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wher ei n $8}tfhns of the electric motor to receive the differential and common mode filter. the
bottom surface of motor filter carrier 320 provides electrical coupling to surface mount
differential and common mode filters 12A and 12B. One of three brushes 324 is
15  electrically coupled to conductive surface 328 by flexible wire braid 356 connected to
feed-thru brush aperture 318 and the nearest associated electrical motor brush 324. To
electrically connect the remaining two brushes 324 to the first and second differential
electrode bands 28 and 30 of filters 12A and 12B, brush contacts 354 comprised of
conductive tracks extending from conductive tracks 340 come into physical contact with
20  their respective brushes 324.

Motor filter carrier 320 when coupled with one or more differential and common
mode filters 12A and/or 12B prevents electric fields generated within the motor, both low
and high frequency, from coupling to wires, leads or traces which act as an antennas
dispersing electrical noise throughout an electrical system. The present invention replaces

25  known technology which required multiple capacitors, inductors and related circuits in
addition to a shield or a protective shell enclosing the motor. Motor filter carrier 320 is
particularly advantageous because many smaller electric motors have a plastic or
nonmetallic top which allows electrical noise generated within the motor housing to

escape or be transmitted out of the motor where it can interfere with other electrical



differential and common node filter includes first and second el ectrodes
and at | east one common ground conductive el ectrode, conprising: a0 7 OCT 2002
rectangul ar conductive frane having a recessed | edge; wherein said
differential and comon node filter is received within said rectangul ar
conductive franme and supported upon said recessed | edge; and wherein said
at | east one comon ground conductive el ectrode of said differential and
common node filter electrically connect3? t hrough physical contact with said
rectangul ar conductive frame. 34. A strain relief carrier for a
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at | east one shlel coupling electrode, used to nmount said integral filter
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menber fongallg{i'né Mt }a?g?_é} ﬂ" @Bgtgonhgl.?ljface%rfn{@(ﬂq{lngcgrﬁ 9350. shown in Fig.

25A, is also substantially similar to the bottom surface described with respect to Fig. 24C

15  except that most of the bottom surface is comprised of insulating material 326. There are
also several other differences which will now be described. Referring to Fig. 25A, the
bottom surface includes two conductive tracks 340 which are electrically coupled to
conductors 316 of electrical connector 334. Electrically coupling each conductive track
340 to its respective electric motor brush 324 are flexible wire braids 348. In order to

20  achieve the improved shielding and ground benefits, motor filter carrier 350 includes
conductive core 346 spanning the circular area of motor filter carrier 350 while being
embedded within top and bottom layers of insulating material 326. Referring to Fig. 25B,
each of the plurality of mounting apertures 344 include conductive surfaces 352 which are
electrically coupled to conductive core 346. When motor filter carrier 350 is placed over

25  one end of an electric motor (not shown) with the rotor being disposed within aperture
322, the electrical coupling of the conductive housing of the electric motor with
conductive core 346 of motor {ilter carrier 350 is achicved through the use of conductive
mounting hardware such as metal screws. The conductive hardware is used to complete

an electric circuit or loop between the motor housing mounting apertures 344 and



ground strap carrier fromsaid conductive housing of said electricgl f”fmﬂ
wherein said base and said outer and inner protuberances forma U Hégﬂ;
cradle for receiving said integral filter; wherein said outer and inner

pr ot uberances physically contact and provide el ectrical connection between
said ground strap carrier and said at |east one shield coupling el ectrode.

37. A ground strap carrier as recited in claim36 further conprising: at

| east two conductive springs conductivel 0 coupled to brushes of said

el ectrical notor wherein each of said at |east two conductive springs cones

in contact cehdittian@ord Rt i &dlbeseePoMatis. 15D gt Middlé séndabevSHRONE of
termnation electrodes in order to electrically connect said integral
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pat hways formed in a predeterm ned pattern on said first side of said
pl anar subsloeanet dsmdésesbhuseatfiasetandissdfhert mduritrdifferentéal and coramonymeodst Rltéral ;

wherein said at |eas hree conductive atgﬁﬁ s.are conductively isol ated
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coupling electrode 1s”conductively coupled to 'sard conmon €nergy pathmay.
39. A carricarrier B20 shdwh @aBigs.@dd 4 M@ gnlglhating taesingds diffecéritiabaridncophmomrid@e
further cor}pr Ising a
ilter.
A third alternate embodiment of the motor filter carriers of the present invention is
15  disclosed in Figs. 26A - 26F as motor filter carrier 370. This embodiment provides the
added benefit of having surface mount differential and common mode filter 12 embedded
within motor filter carricr 370 thus providing a single component for use in providing
differential and common mode filtering and ground shielding to electric motors. Asin
previous embodiments, motor filter carrier 370 includes an electrical connector 334
20  coupled to the top surface of motor filter carrier 370 with the top surface covered by
conductive surface 328. Motor filter carrier 370 also includes a plurality of mounting
apertures 344 and aperture 322 disposed through motor filter carrier 370. Aperture 322 is

electrically isolated from conductive surface 328 by insulation 322. The bottom surface

of motor filter carrier 370, as shown in Fig. 26C, is also covered by conductive surface

| %)
w

328 which is electrically connected to conductive surface 328 on the top of motor filter
carrier 370 by peripheral conductive surface 330 surrounding the sides of motor filter
carrier 370. As in the previous embodiments, electric motor brushes 324 come in connect
with the bottom surface of motor filter carrier 370 and are electrically coupled to surface

mount differential and common mode filter 12 by flexible wire braids 348. The central



connector physically attached to said carrier and at |east having each of
said three pins conductively coupled to one of said at |east threeJ 7 0CT 2002
conductive pathways. 40. A carrier, for at |east one integral filter as
recited in claim39, wherein said brushes of said electrical notor are
conductively coupled to each of said at | east three conductive pat hways
thereby electrically connecting each of said brushes to either said first

and second termination el ectrodes or said shield coupling el ectrode of said
integral filter. 41. A carrier, for at |east one integral filter as recited
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Figs. 27A and 27B show the carrier electrical circuit conditioning assembly 400
which resulted from the combination of the previously described component carriers with the
differential and common mode filter 12. Shown in Fig. 27A, differential and common mode
25  filter 12 is placed upon conductive ground surface 402 making physical contact between
conductive ground surface 402 and common ground conductive electrode bands 26. First and

second differential conductive bands 30 and 28 are placed upon insulation pads 408 with

differential signal conductors 404 and 406 disposcd through each insulation pad 408. First



said common energy pathway and said first and second term nation el ectrod
are conductively coupled to said two renai ni ng conductive pathmay§)74aﬂ%Aﬁm2
carrier, for at least one integral filter as recited in claim43, further
conprising a three pin electrical connector physically attached-to -sard
carrier and having each of said three pins conductively coupled to one of
said at |east three conductive pathways. 45. A carrier, for at |east one
integral filter as recited in claim 44, gﬁprein sai d brushes of said

el ectrical notor are conductively coupled to each of said at |east three
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prevented from coming into direct physical contact with conductive ground surface 402 due
to insulating pads 408 interposed between differential signal conductors 404 and 406 and the
conductive ground surface 402.

20 The combination of the differential and common mode filter 12 with its capacitive
elements coupled line-to-line between differential signal conductors 404 and 406 and line-to-
ground between the differential signal conductors 404 and 406 and conductive ground surface
402 provides substantial attenuation and filtering of differential and common mode electrical
noise. At the same time the combination also performs simultaneous differential linc

25  decoupling. Another benefit provided by the combination include mutual cancellation of
magnetic fields generated between differential signal conductors 404 and 406. By connecting

the common ground conductive electrode bands 26 to a large conductive ground surface 402,

increased shielding of the ground plane is provided to differential and common mode filter



48. A carrier, for at least one integral filter as recited in claimA47,
wherein said brushes of said electrical notor are conductively co“piy%(ht %02
each of said at |east three conductive pathways thereby el ectricabl
connecti ng each-of said brushes to either said first and second term nation
el ectrodes or said shield coupling electrode of said integral filter. .AA
CAA?.ALY.A A2 ALAY. AH A@A A, . Af?. A32. Ay. AY, E. AL A 9. A AF. . AyH92. AF. AS. A
uUR Aly. Af 2. A?. A, . AF. ASy. AF 33

. Ay. AFAS. A. . AE.A,a.A,u.A,.A.A,R.A,.A,R. AAA RA(RAN.Ar.Ar.A9

"22: +0-
OM vpkf a\‘\%}‘?ﬁ‘éﬂf‘é gjrﬂ‘éif gahapees e desired funstiong! chyraeipristice o éléjee:%ﬂt&?h%ﬁom%] cal c
a] ca] c"algadLcak&ahcal cal ca] ctaj ca] cTa] cOa! My: q@? Li D" #AWES
% 984 vql gb] X] | ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]c
a] ca] ca] caj ca] THeaderabimaliembe aid difikealisl’ aldcaheade alod&Rer ( S(ifhLthp int@fhhl E+++7

(/w/ ObO vql gh] X] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]c”a

] e a] c a] c mlcﬁglz@a}/ﬂ ]eécg.] degqudegllygoanegred wigoaductive ground surface 407 cause

g} gg} gg} i ?‘g‘ﬂ?{éa"] fnjs?f o%?ﬁ"féfe%?“ég\]éﬁé?? k?r?@{ eLfZ{tﬁlzﬁ ? bl )ﬂcgd] calc
a] ca] ca] %l&ﬁﬁlmg%%oﬂ oA RURD durce’or® conducibe ;J?,round surface 407 wxihout

?2¢c??7?) @ @A xsmhc” Y] Ul ca] ca] c"a] c*aU] c"aJcal ca] ca] ca] caJ caj ca] ca

] ca] ca] Cax]tﬁaallﬁ@l}iﬂ'ﬁdrélﬂ]‘ﬂa]g@al] ealdaatbesd (Rladndlad 0Gadraalj et @) ebmdn®ad fCearrier electrical
a! CDVEEEFeFFFI GGGRHHH&I XI | KKKM- NOSgTt TwWTXVWIYZ

[\ | w mhetepUcerdideriog pesainbh] 400 whanai i renlidaind spwajooahedd filtea]1@ad atsdebed] ¢ al

Rt I e
a] cajjgal %?l?ﬁl Qb@%ﬁ@%ﬁ@in%%}&%%leﬁﬁﬁda‘%@sl ?Mf%@ﬂ&%ﬁﬁ&&%&%&%&ﬁal caj

cal
0b4b{ { \uabtyﬁt]a)@e] eavea] diffecalislasiga) caldncwc4dcaldcip c dPifferamiat ajdcaphmagdre a) cal
c aUc a]cacacaca]c ca] ca]ca]c"al]c"a]ca! 8p

el %/ | R"aﬂof}l;xﬁ ¢ zp]qvgéqcala sedienefjis alpe 49 da}m,te@pba]néla] Earpday-ikq shgldsathet a] c" a

]hgii Lgfﬂ ga }; %Lfg@})sg}e 1&}9{1&% ﬂf?ﬁ%‘%ﬁi}’ggf kges o%%lf(f" %ﬁi]a an(F E(ir?n‘n'(_)'rll< -Ir;wde filter
a] ca] ca] cpl whikk bsirkeR] GalrpddndadtiRlrrlsad sals 23, crlsabemdiedal aphmrhe@) ca! z|

Buv+=JMm ] g| w nga\ W ca] calU] cal] ca] ca] ca] ca] ca] ca] c"a] ca] ca] ca] ca]ca] ca]ca]c
a] cajlsa] anedeasddc ajhen] tha] afialaf srajyalflcakhialds at]atecaicaRg! eovin@ated by ground

G val gb] X] ] ca] ca] ca] ca]ca]c

a] ca] cal condudtivg] adedtodE bandel G loajosdlaivE eauyndsurfeed 4%} ca] ca] ca] ca] ca] ca] ca] ¢
ajc"alcalca! G .V'c

| #4536 8&C( 7 UpkiBaA %\F‘éa‘] Eg?c%‘févaf%%f@ﬁ]"@“%'} O eRuieE S1oeki Rk cirgYit 40U ca) ¢
a] ca] ca] cak&ablycadr adeaah@hfmttathehal GPsthe aReriria! g 28R, Qifforedt{1P 42866689

<A->@@@db@ﬂx6§h FRode filte gb]g@msmqaﬂyaa]ndaqlmqnmuyaa:pph}ida}w@c&qstm seapod] ca] ¢

Z} gg] c aL; %é}gdglflglgg%{ﬁq% gpl%%]and to ground conductive surface 402. In this
QUARRR Wﬁ@IT}nggJ]\%ﬂJ%ao\ﬁT&rBsndﬁkl ilcalfRk a0l %&J.@gis%lbpaﬂeqaatqadag@amﬁ& ca] ca

]ca] ca] calca cal ca] ca] ca] ca] c2a cal ca] ca] ca! uwWWWIWNV
XgXXXYSYZtZ'ZG{xl[, whigh\ih\drn is connected to a metal covcr 415 shown in Figs. 28C and 28D. First
1d]11]1 7a}xsnid Z t%] ]]1ca] ca] ca] ca]ca] c éc ] ca] ca] 1 cal ca] c"a]
cal ca] ca@] é&‘]%’é}] éEfoi&'F ] dana agandpearsc 494 a]“@l ] apairé.'é%l SEEW ddd: e

ca) oa] cal ST oty B sl g DS O R AL A LR B bR

nj MMESNNOMsQIABIBR Gy | 408Y UTsMiman Xround conductive electrode bands 26 are electrically
y{upkfa\ W ca] ca] ca] ca] ca] cal] c$a] c$al] c$a] ca] ca] ca] ca] ca] ca] c. al] c. a] ca] ca]
cal ca] ca] c(a]mcat]edaiw eadwsl] cadoetfcajuefabe 492 asing solder 410 or other similar means. A

2-22 X $ V~~y*e@3 id Z]c]calca)lcalca]calca]calca]ca
Zgﬂa] ca} gé@pg : l{s‘jﬁqr&ai}éﬁ ¢szaf@at}2toa>%a] ew}@é}%%]O@Ll]l@Jéﬁyc}a]ce]aw ]‘E]&!Ioé‘!‘i]iclll x]+

LAhkli -*ZH Z]lclc

a] ca] ca] c%ﬁL‘%%f gﬁ# ggfé@}'&%}’é"ff%ﬁ% ongastne: Froupd sprinctorpind kb pHays Ky et 4 ca
cal] ca] ca] ca] ca] ca] ca! X1*~Q.4, P_- Bl wnhc”Y] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
]c.al c. a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! BC,
OM ~n) ~/[| wmhc”Y] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca] ca]c"allc"a]ca]ca
] ca] ca]c"a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! [ UxzDEQUn) ~/[ | wnmhc”Y] ] ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c"aU] c"a] ca] ca] ca] ca] ca]ca]ca]ca]ca]ca
]c"aU c"a] ca] ca] cal] cal]ca "22i K- @10%r& ()- 10%m& () -



10%m& () - F10%M& ()-Y 10%1& () - sy10%m& ()- 9&L0%M& ()-2: +i K- f 10%M& ()-y
10%1& ()- FL10%T& ()- 10%m& ()- f10%M& ()-"10%& ()- 10%T& ()-+0-p 3 0%1 2002
i K-/ 91 10%1& ()- . 10%m& ()-f, M 10%m& ()-*MLO%T& ()-)10%M& ()- ' t s90b 0)-
"10%& ()- -b abcfH>410mMlOm 9:! 10%& () - @" 10%&’ () - 6&10% & ()-4 10%& () -
1 &3 Y%40% ()- 1g 10%m& ()-cdq SOMsQR4 LL$10% & ()-'a LLSLOYAAAAL ()-!\
LL$10%<<& ()- X$ LL$1098(8(& ()- S LL$10YBi 3i & ()-' 10% & ()- 10mMvy6no} [ <14
10c 33$10% & ()-! p33$10%P( P(& () - 3*$10%%&' ()-! X3*$1098( 8( & () -

"$10% & ()-!a "$10%A(A(& ()-opg. gE4 10c ! D@10%DHDHE () - L$10% & () -

101 = Ls1000 i o e Rab RRAY) dimtRAOREE b o v bl ol ShaiBloc () - @

?‘Eéaﬁ? &Léiat%rﬁ@(%%ﬂ%é%%ﬁﬁgﬁ%ré%iﬁ 'm!\/cé]i-%(:g/%ﬁ‘ioqm)li1ode]-ﬁhﬁ iPElates a capacitive

element coupled between the first and second differential signal conductors 404 and 406 and

creates two capacitive elements, one coupled between the first differential signal conductor

5 404 and ground conductive surface 402 and the other coupled between the other second

differential signal conductor 406 and ground conductive surface 402. While this arrangement

of line-to-line and line-to-ground filtering is occurring the first and second differential signal

conductors 404 and 406 remain electrically isolated from one another. From Fig. 28B it can

be seen that first and second differential electrode bands 28 and 30 are prevented from

10  coming into direct physical contact with ground conductive surface 402 due to insulating

pads 408 interposed between differential signal conductors 404 and 406 and the ground
conductive surface 402.

Figs. 28C and 28D show the final combination of crystal component assembly 416

and its metal housing 415 which provides an additional ground shield for the combination.

15 The carrier electrical circuit conditioning assembly 400 shown in crystal component

assembly 416 simultaneously filters and attenuates common mode and differential mode

electrical noise attributed to such circuitry including such noise found between differential

electrical line conductors 404 and 406. Crystal component assembly 416 can also

substantially reduce and in some cases eliminate or prevent differential current flow, mutual

20  inductive coupling such as cross talk and ground bounce between either differential electrical

line conductor 404 and 406. The carrier electrical circuit conditioning assembly 400 also

simultaneously provides mutual cancellation of opposing magnetic fields attributed to and

existing between differential electrical line conductors 404 and 406. In addition, carrier

electrical circuit conditioning assembly 400 complements the inherent, internal ground

25  structure and internal shield structures that nearly envelope or surround each opposing

electrode within differential and common mode filter 12 to substantially improve overall

noise attenuation on differential signal conductors 404 and 406 that would otherwise affect

and degrade the desired performance of crystal component application 416.  The essential
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common ground conductive electrode bands 26 of differential and common mode filter 12
10 to ground conductive surface 402. The various elements listed that make up carrier electrical
circuit conditioning assembly 400 are interconnected using solder 410, conductive epoxy 417

or other means well known in the art.

Although the principles, 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
15  the particular illustrative forms disclosed. They 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.
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a third energy pathway;

wherein said third energy pathway is at least coupled to said shield coupling electrode,
and wherein said first energy conductor is at least coupled to said first coupling electrode, and
wherein said second energy conductor is at least coupled to said second coupling electrode; and

wherein said integral filter at least maintains electrical isolation of said first energy

conductor said second energy conductor and said third energy pathway from one another.

2. A circuit conditioning assembly as recited in claim 1, wherein said integral filter

is practicable for at least three capacitive elements.

3. A circuit conditioning assembly as recited in claim 1, wherein said third energy
pathway in combination with said integral filter increases the attenuation and filtering provided

by said integral filter.

4, A circuit conditioning assembly as recited in claim 1, wherein said third energy

pathway in combination with said integral filter is practicable as an energy decoupler.

5. A circuit conditioning assembly as recited in claim 1, wherein said third energy
pathway in combination with said integral filter increases the mutual cancellation of magnetic

fields generated between at least a portion of said first and said second energy conductors.
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least a portion of said first and said second energy conductors.

8. A circuit conditioning assembly as recited in claim 1, wherein said third energy
pathway in combination with said integral filter minimizes the effects of energy loops found

between said first and said second energy conductors.

9. A carrier, comprising;

a integral filter, and wherein said integral filter includes at least a first and second
termination electrodes and at least one shield coupling electrode;

a planar substrate having at least two apertures disposed therein;

a common energy pathway partially spanning the area of said planar substrate;

at least two conductive pads formed on a first side of said planar substrate;

wherein at least each aperture of said two apertures is surrounded by one conductive pad
of said two conductive pads; and

at least two insulating bands disposed on said planar substrate;

wherein each conductive pad of said at least two conductive pads is electrically isolated
from said common energy pathway by at least one insulating band of said at least two insulating
bands;

wherein said integral filter is coupled to said carrier in a manner having said first and said
second termination electrodes conductively coupled to at least one conductive pad of said at least

two conductive pads, respectively; and
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10. A carrier as recited in claim 9, wherein the inner walls of each of said at least two

apertures includes conductive material which is conductively coupled to a corresponding

conductive pad of said at least two conductive pads.

11. A carrier as recited in claim 9, wherein said at least two apertures are adapted to
receive at least one electrical conductor disposed therethrough, respectively; and wherein each
corresponding said conductive material within each of said at least two apertures conductively
couples each of said at least one electrical conductor to at least one of said at least two

conductive pads.

12. A carrier as recited in claim 9, wherein said common energy pathway partially

covers a first side of said planar substrate.

13. A carrier as recited in claim 12, wherein said common energy pathway extends

from said first side of said planar substrate onto at least an outer edge of said planar substrate.

14. A carrier as recited in claim 9, wherein said common energy pathway partially

covers a first and a second side of said planar substrate.

15. A carrier as recited in claim 14, wherein said common energy pathway extends
from said first side and said second side of said planar substrate onto at least an outer edge of

said planar substrate.
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partially embedded within said planar substrate.

17. A carrier as recited in claim 12, further comprising said common energy pathway

extending to be at least partially embedded within said planar substrate.

18. A carrier as recited in claim 14, further comprising said common energy pathway

extending to be at least partially embedded within said planar substrate.

19. A carrier as recited in claim 9, further comprising at least two other conductive

pads formed on a second side of said planar substrate to receive a second integral filter.

20. A carrier as recited in claim 19, wherein said at least two other conductive pads
are conductively coupled to said conductive material of said at least two apertures, thereby
electrically connecting corresponding conductive pads on said first and second sides of said

planar substrate.

21. A carrier as recited in claim 9, wherein said integral filter is configured with

multiple first and second termination electrodes.

22, A carrier as recited in claim 21, wherein said carrier includes at least two
conductive pathways disposed on at least said first side of said planar substrate; and
wherein at least one conductive pathway of said at least two conductive pathways is

conductively coupled to at least one conductive pad of said at least two conductive pads
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a plurality of conductive traces disposed on said first side of said planar substrate and
extending from said conductive pads in a predetermined pattern; and
wherein said common energy pathway at least partially covers said first side of said
planar substrate in a predetermined pattern operable to conductively couple to at least one shield

coupling electrode of any one of said at least one other integral filter.

24. A carrier as recited in claim 23, wherein said carrier includes at least another
plurality of conductive traces disposed on said second side of said planar substrate in a

predetermined pattern.

25. A thru-hole carrier for a plurality of integral filters, wherein each of said plurality
of integral filters includes first and second termination electrodes and at least one shield coupling
electrode, comprising:

a planar substrate having a plurality of apertures disposed therein;

a common energy pathway partially spanning the area of said planar substrate;

a plurality of conductive pads formed on a first side of said planar substrate, wherein each
of said plurality of apertures is surrounded by at least one of said plurality of conductive pads;

a plurality of insulating bands disposed on said planar substrate, wherein each of said
plurality of conductive pads is conductively isolated from said common energy pathway by one
of said plurality of insulating bands; and

a plurality of conductive vias formed on a first side of said planar substrate, wherein each
of said plurality of conductive vias is conductively coupled to said common energy pathway;

wherein said plurality of integral filters are placed upon said thru-hole carrier so that for

each of said plurality of integral filters, said first termination electrode and second termination



100 100 1008: ! 10%0& () - p3F}[<_= 10

hFF" #10%&' () -! ~FF" #10988& () - Y: $10%&' ()-!aY: $10%+& () - FIV$10%&'d)7-

| pPFMB10% { *{& ()- FUWWKgj ~ @10 h> 109& ()-'109%& ()-Y 10 10 0CT 2002
103! 10%&' () - F*$109&' ()-! F*$109%F& ()-j|; zX6~_ @10 !yS'MP10YR&& ()-!;

f$109& ()- ! SF$109%& ()- ! SF$L09& ()- &@10%& ()-!&@10%&' ()- N | ## ###u] @
10 !y&10% ()- 10 10 10L3

"109& ()-f* $10%& ()-!pf* $10%& ()-S'MPLOYR' () - ##$$6&& } <] @ 10

Ly!I\ Y$1008' () - Y@BLOY&' ()-!1 Y@BLOY& ()-: $10%& ()-!: $10%& ()-S10%&' ()-' C()L

*QF,,,zXJ<@10 'y 10==

)10::! F'$10%=& ()-' ! ~F"$10988& ()-' ! ~F"$1499B8& ()-' !t F"$10% . & ()-' Y$10%& (
.1 N010P. @ Xf $109& () - $10%& ()-Y! N $10%&' () - Y! | $109& ()- YY10%& () - &10%& ()

-m 10= 3006

101 =3 TR, 11 S et v, Pauplady to at feas, g, sanductiys, pagof seid glusli of p.

! 10F&$d:ﬁw1@ dd&ﬁ&&ieﬁﬁ@ély)@!dl%m%&' ()-! l\/$10%&' ()-yl 10%& () - S&S10%& () - ndN;
<A_>@X6Np1her%?r{ Esz;{c-i- %ﬁlel{f é(ggﬁp{izlé electrode is conductively coupled to said common energy

pathway.

26. A thru-hole carrier for a plurality of integral filters as recited in claim 25, wherein

said conductive area is embedded within said planar substrate.

27. A thru-hole carrier for a plurality of integral filters as recited in claim 26, further
comprising a peripheral conductive area disposed on the sides of said thru-hole carrier, wherein

said peripheral conductive area is conductively coupled to said embedded conductive area.

28. A thru-hole multi-conductor carrier for a differential and common mode strip
filter, wherein said differential and common mode strip filter includes a plurality of first and
second electrode bands and a plurality of common ground conductive bands, comprising:

a planar insulator having a plurality of apertures disposed therein;

a conductive ground surface partially spanning the area of said planar insulator;

a plurality of conductive feed-thru apertures formed on a first side of said planar
insulator, wherein each of said plurality of conductive feed-thru apertures is electrically
connected to a conductive track disposed on said first side of said planar insulator; and
an insulating pattern disposed on said planar insulator, wherein each of said plurality of
conductive feed-thru apertures and said conductive tracks are electrically isolated from one
another and from said conductive ground surface; and

a predetermined conductive track pattern which is disposed on a first side of said planar
insulator with members extending towards the center of said planar insulator, wherein said
predetermined conductive track pattern is electrically connected to said conductive ground

surface; and
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multi-conductor carrier so that each of said first and second electrode bands are electrically

connected between at least two of said plurality of said feed-thru apertures through said
associated conductive track and said common ground conductive bands are electrically

connected to said extended members of said predetermined conductive track pattern.

29. A thru-hole multi-conductor carrier for a differential and common mode strip
filter as recited in claim 28, wherein said conductive ground surface partially covers the top,

bottom and sides of said planar insulator.

30. A thru-hole multi-conductor carrier for a differential and common mode strip
filter as recited in claim 28, wherein said conductive ground surface is embedded within said
planar insulator and electrically connected to said predetermined conductive track pattern

through conductive vias.

31. A carrier, wherein each of said integral filters includes first and second
termination electrodes and at least one shield coupling electrode, for connecting external
circuitry to said plurality of integral filters comprising:

a planar substrate;

a common energy pathway partially spanning the area of said planar substrate and
disposed on a first side of said planar substrate;

a plurality of conductive areas disposed on said first side of said planar substrate having a
plurality of apertures disposed therein; and

a predetermined pattern of insulating material disposed on said first side of said planar
substrate which electrically isolates each of said plurality of conductive areas from one another

and from said common energy pathway;
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wherein each integral filter is placed upon said pair of said conductive areas so that said
first termination electrode is conductively coupled to one of said pair of conductive areas, said
second termination electrode is conductively coupled to the other of said pair of conductive areas
and said shield coupling electrode is conductively coupled to said common energy pathway; and

wherein said external circuitry is conductively coupled to said plurality of integral filters

through said apertures disposed within each of said plurality of conductive areas.

32. A carrier, as recited in claim 31, further comprising:

a common energy pathway partially spanning the area of said planar substrate and
disposed on a second side of said planar substrate;

a plurality of conductive areas disposed on said second side of said planar substrate
having a plurality of apertures disposed therein; and

a predetermined pattern of insulating material disposed on said second side of said planar
substrate which electrically isolates each of said plurality of conductive areas from one another
and from said common energy pathway;

wherein said predetermined pattern of insulating material separates pairs of said plurality
of conductive areas with a portion of said common energy pathway disposed between said pairs
of said conductive areas;

wherein each integral filter is placed upon said pair of said conductive areas so that said
first termination electrode is conductively coupled to one of said pair of conductive areas, said
second termination electrode is conductively coupled to the other of said pair of conductive areas
and said shield coupling electrode is conductively coupled to said common energy pathway; and

wherein said external circuitry is conductively coupled to said plurality of integral filters

through said apertures disposed within each of said plurality of conductive areas.
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33. A strain relief carrier for a differential and common mode filter, wherein said
differential and common mode filter includes first and second electrodes and at least one
common ground conductive electrode, comprising:

a rectangular conductive frame having a recessed ledge;

wherein said differential and common mode filter is received within said rectangular
conductive frame and supported upon said recessed ledge; and

wherein said at least one common ground conductive electrode of said differential and
common mode filter electrically connects through physical contact with said rectangular

conductive frame.

34. A strain relief carrier for a differential and common mode filter as recited in claim
33 wherein said rectangular conductive frame includes a plurality of outwardly extending

members formed along all four sides of said rectangular conductive frame.

35. A strain relief carrier for a differential and common mode filter as recited in claim
34, further including a rectangular socket having a recessed ledge, wherein said rectangular
socket receives said strain relief carrier and wherein said outwardly extending members of said
rectangular conductive frame come in contact with said rectangular socket thereby maintaining

said strain relief carrier and differential and common mode filter within said rectangular socket.

36. A ground strap carrier, wherein said integral filter includes first and second
termination electrodes and at least one shield coupling electrode, used to mount said integral
filter to the conductive housing of an electrical motor, comprising:

a base having an upwardly extending outer protuberance and an upwardly extending
inner protuberance;

a vertical member extending upward from said inner protuberance;
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a vertical member extending downward from the distal end of said top;

wherein the upper portion of said upwardly extending vertical member, said top and said
downwardly extending vertical member form an inverted U-shaped hook for hanging said
ground strap carrier from said conductive housing of said electrical motor;

wherein said base and said outer and inner protuberances form a U-shaped cradle for
receiving said integral filter;

wherein said outer and inner protuberances physically contact and provide electrical

connection between said ground strap carrier and said at least one shield coupling electrode.

37. A ground strap carrier as recited in claim 36 further comprising:

at least two conductive springs conductively coupled to brushes of said electrical motor
wherein each of said at least two conductive springs comes in contact with and electrically
connects to said first and second termination electrodes in order to electrically connect said

integral filter to said electrical motor.

38. A carrier, for at least one integral filter, wherein said integral filter includes a first
and a second termination electrodes and at least one shield coupling electrode, and wherein said
carrier will be mounted to the top of a metal housing of an electrical motor with the rotor of said
electrical motor passing through said carrier and the brushes of said electrical motor
conductively coupled to said first and second termination electrodes and said at least one shield
coupling electrode, comprising:

a planar substrate having an insulated aperture disposed within the center of said planar
substrate for receiving said rotor;

a common energy pathway partially spanning a first side of said planar substrate;
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at least three conductive pathways formed in a predetermined pattern on said first side of
said planar substrate each conductively isolated from one another by material;

wherein said at least three conductive pathways are conductively isolated from one
another;

wherein one of said at least three conductive pathways is conductively coupled to said
common energy pathway; and

wherein said shield coupling electrode is conductively coupled to said common energy

pathway.

39. A carrier, for at least one integral filter as recited in claim 38, further comprising a
connector physically attached to said carrier and at least having each of said three pins

conductively coupled to one of said at least three conductive pathways.

40. A carrier, for at least one integral filter as recited in claim 39, wherein said
brushes of said electrical motor are conductively coupled to each of said at least three conductive
pathways thereby electrically connecting each of said brushes to either said first and second

termination electrodes or said shield coupling electrode of said integral filter.

41, A carrier, for at least one integral filter as recited in claim 38,
further comprising:

a common energy pathway partially spanning a second side of said planar substrate;

at least three conductive pathways formed in a predetermined pattern on said second side
of said planar substrate each conductively isolated from one another by material;

wherein one of said at least three conductive pathways is conductively coupled to said

common energy pathway; and
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wherein said integral filter is placed upon said predetermined pattern of said at

least three conductive pathways so that said shield coupling electrode is conductively
coupled to said one of said at least three conductive pathways conductively coupled to
said common energy pathway and said first and second termination electrodes are

conductively coupled to said two remaining conductive pathways.

42, A carrier, for at least one integral filter as recited in claim 41, wherein
each of said three pins of said connector are conductively coupled to one of said at least
three conductive pathways disposed on said second side of said planar substrate and

electrically isolated from one another.

43. A carrier, for at least one integral filter, wherein said integral filter
includes first and second termination electrodes and at least one shield coupling
electrode, and wherein said carrier will be mounted to the top of a metal housing of an
electrical motor with the rotor of said electrical motor passing through said carrier and the
brushes of said electrical motor conductively coupled to said first and second termination
electrodes and said at least one shield coupling electrode, comprising:

a planar substrate having an insulated aperture disposed within the center of said
planar substrate for receiving said rotor;

a common energy pathway embedded within and partially spanning the area of
said planar substrate;

at least three conductive pathways formed in a predetermined pattern on said first
side of said planar substrate each conductively isolated from one another by material;

wherein one of said at least three conductive pathways is conductively coupled to
said common energy pathway; and

wherein said integral filter is placed upon said predetermined pattern of said at
least three conductive pathways so that said shield coupling electrode$is conductively

coupled to said one of said at least three conductive pathways conductively coupled to
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said common energy pathway and said first and second termination electrodes are

conductively coupled to said two remaining conductive pathways.

44, A carrier, for at least one integral filter as recited in claim 43, further

comprising a three pin electrical connector physically attached to said carrier and having

each of said three pins conductively coupled to one of said at least three conductive

pathways.

45. A carrier, for at least one integral filter as recited in claim 44, wherein said

brushes of said electrical motor are conductively coupled to each of said at least three

conductive pathways thereby electrically connecting each of said brushes to either said

first and second termination electrodes or said shield coupling electrode of said integral

filter.

46. A carrier, for at least one integral filter, wherein said integral filter

includes first and second termination electrodes and at least one shield coupling

electrode, and wherein said carrier will be mounted to the top of a metal housing of an

electrical motor with the rotor of said electrical motor passing through said carrier and the

brushes of said electrical motor conductively coupled to said first and second termination

electrodes and said at least one shield coupling electrode, comprising:

a planar substrate having an insulated aperture disposed within the center of said

planar substrate for receiving said rotor;

a common energy pathway partially spanning a first side of said planar substrate;

at least three conductive pathways formed in a predetermined pattern and

embedded within said planar substrate each conductively isolated from one another by

material;

wherein one of said at least three conductive pathways is conductively coupled to

said common energy pathway; and
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wherein said integral filter is placed upon said predetermined pattern of said at
least three conductive pathways, and embedded within said planar substrate, so that said
shield coupling electrode is conductively coupled to said one of said at least three
conductive pathways conductively coupled to said common energy pathway and said first
and second termination electrodes are conductively coupled to said two remaining

conductive pathways.

47. A carrier, for at least one integral filter as recited in claim 46, further
comprising a three pin electrical connector physically attached to said carrier and having
each of said three pins conductively coupled to one of said at least three conductive

pathways.

48. A carrier, for at least one integral filter as recited in claim 47, wherein said
brushes of said electrical motor are conductively coupled to each of said at least three
conductive pathways thereby electrically connecting each of said brushes to either said
first and second termination electrodes or said shield coupling electrode of said integral

filter.



